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Preface 
The West Africa Animal Traction Network (WAATN) has, since its inception in 1985, been encouraging
the use of animal power within the farming systems of the region WAATN, an open, informal and 
multidisciplinary network, has promoted animal traction through various activities, including major
workshops. These have allowed the exchange of information on many aspects of the wide-ranging topic 
of animal power. 

The 1990 workshop, on which this present volume of proceedings isbased, had the theme of"Research 
for the development of animal traction in West Africa". This theme was originally identified in May 1989,
during an animal traction research protocol planning meeting held in Addis Ababa, Ethiopia. The 
planning meeting was hosted by the International Livestock Centre for Africa (ILCA) and was attended 
by the WAATN steering committee as well as representatives of several national agricultural research 
organizations in Africa. The participants at this meeting noted that earlier workshops had had themes 
relating to animal power in farming systems and animal traction for agricultural development. It was 
therefore thought appropriate to have a workshop with a distinctly research-orientated theme, but one 
that did not ignore the importance of development issues in the region. 

The workshop theme proved popular, and the workshop held in Kano, Nigeria, was attended by a wide 
spectrum of animal traction specialists from 19 countries in West Africa, eastern and southern Africa and
Europe. The workshop was open to all concerned with animal traction in the regicn, and it was fitting that 
the 93 anglophone and francophone participants came from many different disciplines and 
interest-groups. There was an even balance between research-orientated contributors and those 
concerned more with development and extension. It was a specific objective of the workshop that people
of widely differing roles and backgrounds should be brought together to critically review experiences,
needs and methods in animal traction research, and highlight priorities for research-development 
initiatives. 

The West African Animal Traction Network Steering Committee wishes to thank all organizations and 
donors who supported the 1990 workshop. Gratitude is due to the Institute for Agricultural Research 
(IAR,based at Samaru) and the National Animal Production Research Institute (NAPRI, base at Shika).
These institutions which are part of Ahmadu Bello University, Zaria, acted as workshop hosts. Particular 
appreciation goes to the external resource organizations which provided vital sponsorship, including the 
International Livestock Centre for Africa (ILCA), the European Community (EC), Deusche Gesellschaft 
fr Technische Zusammenarbeit (GTZ), the International Development Research Centre (IDRC) and the 
Tcchical Centre for Agriculture and Rural Cooperative (CTA). Thanks also go to the local organizing
committee in Nigeria which included scientists and supporting staff from the IAR, NAPRI, Kano State 
Agricultural and Rural Development Authority and the ILCA office in Kaduna. TIe publication of these 
proceedings has been made possible by ILCA and the EC, and their support is fully acknowledged. 

The steering committee hopes that this fourth volume in its series of V/AIATN workshop proccedings
has raised salient issues for animal traction research, development and extension within the West African 
region. It is also hoped that the workshop conclusions and the many papers will be useful to those 
concerned with animal ti action research and development in other areas. 

The WAATN steering committee planned this preface when it met in Guinea in December 1992. This 
followed an invitation to WAATN to attend a demonstration and farmer-workshop or,animal traction 
organized by the Rdscau Guin6en sur laTraction Animale (RGTA). This national network was established 
with the assistance of the Association de Cooperation Technique (ACT) and was strongly influenced by 
the proceedings of previous WAATN workshops. 

During its planning in Guinea, he WAATN steering committee drew up an agenda for a series of 
further network meetings and workshops. However, the committee would like to stress that such formal 
activities are only the visible tip of the networking iceberg. Throughout the region, many individuals and 
organisations involved in animal traction are regularly engaged in study visits, information exchange, 
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document circulation and research collaboration. Such continuing activities have resulted from previous
network meetings and publications. 

Finally, the committee of the West Africa Animal Traction Network takes this opportunity to welcome 
the formation of the Animal Traction Network for Eastern and Southern Africa (ATNESA). WAATNproudly associates itself with ATNESA, which was formed soon after the Kano workshop, with goals
similar to those ofWAATN. The WAATN committee wishes this new network well and looks forward to 
useful networking collaboration with ATNESA. 

West Africa Animal Traction Network Steering Committee
 
Kindia, Guinea, December 1992
 
Dayo PHILLIP, Nigeria
 
Adama FAYE, Senegal
 
Bai KANU, Sierra Leone
 
Kossivi APETOFIA, Togo
 
Gouyahali SON, Burkina Faso
 
Paul STARKEY, UK
 
James OLUKO.I, WAFSRN
 
Eb OLALOKU, ILCA
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Preface 
Depuis sa cration en 1985, le R6seau ouest-africain de la traction animale (ROATA) s'est cfforcd 
d'encourager l'utilisation de ]a traction animale dans les syst~mes de production de l'Afrique de I'Oucst. 
Diff6rentes activit6s ont did lancdes Acet effet, ct notamment l'organisation de s6minaires qui favorisent 
I'change d'informations sur les nombreuses facettes de la traction animale. 

Le Sdminairc de 1990 dont il est rcndu comptc dans le present ouvrage 6tait consacr6 Ala "Recherche 
en vue du d6veloppement dce la traction animale en Afrique de l'Ouest". Cc theme avait dt6 d6termind en 
mai 1989 Al'occasion d'une reunion de planification des protocoles de recherche sur la traction animale 
tenue A Addis-Abeba (Ethiopic). Organisde par lc Centre internp:ional pour I'dlevagc en Afrique 
(CIPEA), elle avait rassemblt les membres du comitd directeur du ROATA et les d6ldgu6s de plusieurs 
institutions nationales de recherchc agricole de l'Afrique. Les participants avaient fait remarquer que le 
ddveloppcment de la culture attelde et l'utilisation de i'6nergie animale dans les syst~mes de production 
avaicnt ddjA figure au nombre dcs thmes abord6s au cours de sdminaires antrieurs. IIavail donc dt jug6 
Apropos de consacrer le sdminaire Aun theme sp6cifiquement axd sur la rcchcz che, encore qu'il convenait 
de ne pas faire l'impasse sur Iadimension ddveloppcment de la traction animale. 

Le thme choisi suscita un grand intdr~t. C'est ainsi que Ic S6minaire, organis6 AKano (Nigdria) et 
ouvert Atous ccux qui s'int6ressent Ala traction animale dans la region, a accucilli des spdcialistes venus 
de 19 pays de I'Afrique occidentale, orientale ct australe, soil 93 participants anglophones ct francophones 
au total qui relevaient de disciplines et de groupes d'intdrets tr~s diver,. Le nombre des scientifiques 
6quilibrait exactement cclui ties agents de d6veloppement ct de vulgarisation. De fait, Pun des objectifs 
precis du Sdminaire 6tait de rassembler des personncs d'origine et de cotpetence trbs diverses afin de 
les engager A faire I'examcn critique des cxp6riences, des axes de recherche et des aspects 
mdthodologiques de la recherche sur la traction animale et Ad6gager tes voies d'interention prioritaires 
en la matire. 

Le comitE directeur du R6seau ouest-africain de la traction animale tient A remercier tons les 
organismes et baillcurs de fonds qu; ont soutenu lea assises tie 190. Sa reconnaissance va 6galement aux 
deux institutions de l'Universitd Ahmadu Bello de Zaria qui ont accueilli le s6minaire: I'institut de 
recherche agricole (IAR) de Samaru et le National Animal Production Research Institute (NAPRI) de 
Shika. il remercie tout particulibrement les organismes ext6rieurs qui ont parraind la r6union, notamment 
le Centre international pour I'(levage en Afrique (CIPEA), la CommunautE curop6cnne (CE), I'Agence 
allemande de coop6ration technique (GTZ), le Centre de recherches pour le d6veloppement international 
(CRDI) ct le Centr. technique de coop6ration .gricole et rurale (CTA). II lui faut 6galement remercer 
le comitd local d'organisation au Nigdria compos6 des chercheu s et des agents de l'IAR, du NAPRI, de 
I'OfMicc de d6veloppement agricole et rural de I'Etat de Kano et du bureau du CIPEA AKaduna. Enfin, 
la publication de ces actes n'aurait pas pu voir le jour sans le concours du CIPEA et de ]a CE. 

Ce quatrikme volume de la s6rie des comptes rendus de r6union du ROATA soulve un certain nombre 
de questions pcrtinentes concernant ]a recherche, le ddveloppcment et la vulgarisation de la traction 
animale en Afrique de I'Ouest. Les nombreuses communications pr6sentdes et les conclusions du 
s6minaire devraient cependant intdresser tous ceux qui sont engag6s dans des programmes de recherche 
ou de d6veloppcment en matire de traction animale dans d'autres r6gions du monde. 

Cette pr6face a 6W6 r6dig6e par le comit6 directeur du ROATA lots d'une rdunion qu'il a tenue en 
Guin6e en d6cembre 1992, suite A un atelier organis6 en milieu paysan et auquel il avail E66 invit6 A 
participer par le Rdseau guin6en sur la traction animale (RGTA). Mis en place avec 'assistance de 
I'Association de cooperation technique (ACT), ce rdseau national a did initid sous I'impulsion des actes 
de sdminaire precddcnts du ROATA. 

Au cours de sa r6union de planification en Guinde, le comil6 directeur du ROATA a dress6 un 
calendrier des reunions et s6minaires qu'l compte organiser. I! tient cependant Asouligner que cc type 
d'activit.s institutionnalis6es ne constitue que la partie 6mergde de l'iccberg. En effet, d'un bout AI'autre 
de la sous-r6gion, de nombreux individus et organismes engag6s dans des programmes de traction animale 
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effectuent r~guli.rement des visites d'dtude, proctdent Ades dchanges d'informations et Aia diffusion deia documentation et collabomert aux travaux de recherche. La poursuite de ces activitds est le fruit des
rdunions et des publications du Rdseau. 

Enfin, le comi(d du Rdscau ouest-africain de la traction animale se f61icite de la creation du Rdseaude recherche sur la traction animale en Afrique de I'Est ct en Afriquc australe (ATNESA). Le ROATAest fier de s'associer Acette structure, dont la mise en place intervient peu apr.s la tenue du s~minaire deKano et qui poursuit des objectifs analogues aux siens. Le comitd du ROATA prdsente ses ineilleurs
souhaits au nouveau rseau et se rtjouit Al'avance des collaborations qui s'institueront avec lai. 

Le Comitt directeur du Rcseau ouest-africain de Iatraction animale
 
Kindia (Guin6e), d6cembre 1992
 
Dayo PHILLIP, Nigeria
 
Adama FAYE, Sdndgal
 

Bai KANU, Sierra Leone
 
Kossivi APETOFIA, logo
 
Gouyahali SON, Burkina Faso
 
Paul STARKEY, R.-U.
 
James OLUKOSI, RESPAO
 
Eb OLALOKU, CIPEA
 

xii 



Editors' Preface 
The theme for this workshop 'Research for Development of Animal Traction' encapsulates the important 
notion that development of animal traction (AT) or any other technology relies on research. Unless new 
ideas are constantly being generated, tested and put into practice, the result is at best stagnation, or more 
usually, retrogression. In today's world, population pressure and changes in weather, crops and agronomic 
practices make it more important than ever to research into ways ofdeveloping appropriate animal traction 
techniques and making them available to farmers. 

This need not alv',ays be the formal research of the professional scientist. Farmers and extension 
workers can and do have new ideas and the r~le of the scientist and of other professionals is then to help 
test these ideas systematically. But the very fact that professional scientists are involved in AT research 
raises the status of AT in the eyes of the general public, funding bodies, and policy maker, 

The importance of research and the great number of topics which need to be addressed were reflected 
in the wide-ranging recommendations o" the various Workshop discussion groups. Certain areas such as 
nutrition have more unanswered questions than others like economics, but all need some investigation to 
help farmers using AT to improve present practices and prepare for the changes ahead. 

One of the problems of scientific research is that it is extremely time-consuming. The result has been 
tOat the editing ofthese Proceedings has perforce had to be fitted into a very busy experimental schedule 
dictated by the exigencies of the agricultural calendar which ;ule both farmer and practical scientist! Many 
of the papers submitted required considerable editing; tables and diagrams had to be reworked, and 
missing abstracts provided. Peter Lawrence and Jeroen Dijkman edited all English papers, Peter 
Lawrence reworked tables and diagrams where necessary, and Kate Lawrence edited the French papers, 
formatted all papers and tables and was responsible for correspondence with the authors, French and 
English. All edited papers were despatched to the authors for vetting and approximately 50% replied, 
expres.zing satisfaction with the result. To any unsatisfied authors who did not reply, we extend our 
apologies, but West African colleagues will appreciate the difficulty of operating within an area where 
communications, especially between anglophone and francophone countries, can be problematic. 

More importantly, the time-consuming nature of research means that researchers do not always have 
the time or opportunity to disseminate their findings in the most wide-ranging and effective manner. 
Organisations like WAATN and ILCA, through their publications and project involvement, do an 
invaluable job in spreading new information among those who need it most. We hope these latest 
Proceedings will prove as useful as their predecessors in this respect. 

Peter Lawence 
Animal Traction Research Coordinator, ILCA 
Editor in chief 

Kate Lawrence 
Teaching Fellow, University of Edinburgh 

Jeroen DiJkman 
Consultant, ILCA 

Paul Starkey
 
African Animal Traction Network Consultant
 

November 1992 
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Preface des RMdacteurs
 
Lintituld du prdseri s6minaire "Recherche en vue dii d6veloppcment de latraction animale" fait valoirque leddveloppement de latraction animale (TA) ou de routc autre technologic repose sur larecherche.Si de nouvellcs iddes ne sont pas constamment produites, dprouvdes etmises en pratique, on risque detomber dans lastagnation ou, plus gdndralement, dans laregression. La pression dimographique etleschangements qui se produisent de nos jours au niveau du climat, des cultures ct des pratiquesagronomiques rcndent d'autani plus n6cessaire larecherche sur lamise au point de techniquesappropri6cs de traction animale etsur ]a manire de lesdiffuser aupr~s des paysans. 

Rien n'oblige toutefois ces recherches A revtir un caractre formel et A 6tre conduites par derchercheuis professionnels. De nouvelles iddes peuvent 6galemcnit venir, etviennent d'aillcurs, des paysansetdes agents de vulgarisation. Le rfle des chercheurs et(ies autres spdcialistcs consiste alors AprocdderA l'valuation syst6matique des iddes proposOes. 11n'empchie que laparticipation do chercheursprofessionnels dans larecherche sur laTA a pour effet dc rehausser lestatut de ectte pratique aux yeux
du public ainsi qu'A ceux des donateurs etdes dirigeants. 

La diversit6 des recommandations miscs par !es groupes de travail A]'issue du s6minaire donne lamesure de l'importance des travaux de recherche cntrepris etrflte lcgrand nombre de sujcts qu'il y alieu d'aborder. Dans certaines disciplines (par exemple lanutrition), les questions qui demeurent sansrdponses son: plus nombreuses que dans d'autres (par exemple l'6conomie), mais des 6tudes sontncanmoins ncessaires dans chacune d'cntre ellespour aider les paysans qui pratiquent laTA Aamdliorerlestechniques ou'ils utiliscnt AI'heure actuelle ctAse preparcr Aaffronter les changements Avenir. 
La recherche scienti~ique a pour inconv6nient d'exiger 6norm~ment de temps. C'cst ainsi que l'6ditionde ces actes a dc1s'ins6rer dans leprogramme de travail exp6rimental trts charg6 que les exigences ducalendiier agricole imposent aux paysans etaux chercheurs de terrain. Une bonne parie descommunications soumises n6cessitait un important travail de mise en forme; il a fallu refaire Ics tableauxellesdiagrammes ct r6diger les rdsumds manquants. Les communications en anglais ont W vdrifides etpr6par~es en vue dc !'ur publication par Peter Lawrence c Jeroen Dijkman; Peter Lawrence a rcfait lestableaux etles diagrammes en cas de besoin; etKate Lawrence a assurd laverification etlapreparationen vue de leur publication des communications en franqais, lamise en forme scion les normes requises del'ensemble des communications cttableaux, ctlacorrespondancc avec les auteurs anglophones etfrancophones. Les texes revus etcorrig~s ont tous &6 envoy6s AIcurs auteurs aux fins de ratification.Environ ]a moiti6 d'entre ceux-ci nous ont rdpondu etse sont dclar6s satisfaits du travail effectu6. Nousnous excusons aupr's des auteurs non satisfaits qui ne nous ont pas r6pondu, mais nos coll~guesouest-africains sauront 6valuer Aleur juste mesure les difficult6s inherentes aux d6marches entreprisesdans une r6gion obi lescommunications, notamment entre pays anglophones ctfrancophones, peuvent

Ctre problmatiques. 
On ne saurait par ailleurs ,iEgliger lefait que Ic temps qu'ils consacrent Alarecherche empiche tr~ssouvent les chercheurs de diffuser heurs rdsultats sur laplus grande dchclle etde lamanirc laplus efficacepossible. Par Icbiais de leurs publications etde leur participation aux projets, des structures tlles quc leROATA ct le CIPEA font un important travail de diffusion des nouvelles connaissances aupr~s de ceuxqui en ont Ic plus besoin. Nous es,6rons que lepresent recucil constituera Acet dgard un outil aussi

prdcieux que les ouvrages qui 'ont prdcdd6.
Peter Lawrence 
Coordonnaicur du R6seau de recherche sur latraction animale, CIPEA 
Rddacteur en chef 

Jeroen Dijkman 
Consultant, CIPEA 

Fate Lawrence 
Chargde de cours, univcrsitd d'Edimbourg 

Paul Starkey
Consultant auprs du 

Rdseau de recherche sur 

Noi'embre 1992 
]a traction animale 
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Section 1
 

Introductory 



Opening Addresses 

Welcome Address presenting the numerous uses of animal power 
The welcome address was given for the Vice 

Chancellor of Ahnadu Bello Univ,:rsity by 
Professor Saka Nuru, Deputy Vice Chancellor and 
Director of the National Animal and Production 
Research Institute (NAPRI). He stressed that animal 
traction was increasingly being used by farming 
families in Nigeria, and that there was currently 
significant interest in the technology by government 
authorities in Nigeria, who now saw animal traction 
as aviable alternative to tractorisation. 

Keynote address 
The keynote address on animal traction in 

Nigeria was given by the Chief Agricultural 
Engineer, Mr J.A. Dairo, representing the 
Honourable Minister for Agriculture and Natural 
Resources. Ile stressed the importance and 
appropriateness of animal traction, noting that the 
Ministry was giving the technology much attention, 
particularly through the activities of agricultural 
development projects in the northern states. He 
urged the workshop to discuss issues in depth and 
make concrete recommendations relating both to 
research and practical development, emphaslising 
that the development process was a partnership
between policy makers and research workers, 
extension and development agencies. He called for 
a thorough investigation into the socioeconomic 
implications of animal traction adoption. 

Introduction to the Keynote Paper 
The Network Technical Adviser, Mr Paul 

Starkey, used slides to provide a broad overview of 
animal tn'ctioz,, emphasising how each photograph 
was in some way connected with the various 
activities of the West Africa Animal Traction 
Network (WAATN) during the past five years and 

around the world. Slides were shown to illustrate 
aspects of each of the workshop subthemes and 
recent research in the various areas in different West 
African countries wris briefly introduced, with 
examples of both formal research studies and 
farmer-led research-development initiatives. 

Keynotepaper 
The keynote paper, by Dr Adama Faye, 

Chairman of the West Africa Animal Traction 
Network, is giver. in full at the end of this section. It 
was read by Dr K. Aptofia representing him and set 
out the objectives of WAATN. Dr Faye outlined the 
development and activities of the Network since its 
inception in 1985. He clarified the nisconception 
that the International Livestock Centre for Africa 
(ILCA) had formed a separate animal traction 
network, and pointed out that - memorandum of 
understandin.' had been s.gned between the 
WAATN and IILCA. In this, ILCA, as a member of 
WAATN, had agreed to achieve its animal traction 
networking goals in West Africa within the 
framework of WAATN. 

The Network and ILCA 
The Dirxtor General of ILCA, represLnted by 

the ILCA Animal Traction Thfi',st Cooidinator, Mr 
Ralph von Kaufmann, introducei participants,to the 
role of ILCA. He commented favourably on the 
relationship between WAATN and [CA and honed 
that the present werkshop would allow the network 
to progress from information exchange to active 
research collaboration. In this case, ILCA would 
endeavour to use its own comparative advantages to 
support network activities and complement the 
animal tractionwork of thevariousnational research 
programmes. 
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Allocutions 

Allocution de bienvenue 
L'allocution de bienvcnu, a Wtuprononac au 

nomduVice-Recteurdel uiversitAhmaduBello 
par le professeur Saka Nuru, adjoint au vice recteur 
et directeur deL' Institut naPiind de recherche sur la 
prcduction animale (NAPRI). Cclui. i a soulignd 
que la traction animale 6tait de plus en plus utilisde 
par les families rurales au Nig6iia etque les autorit6s 
administratives du pays qui voyaicnt d6sormais en 
elle one alternative viable i ]a tractorisation, 
manifestaient un vif intrt pour cette technologic. 

Allocution liminaire 
L'Uilocution liminaire sur latraction animale au 

Nigdria a6 prononce par 'ingdnieur en chef du 
gdnie rural, M. J.A. Dairo reprdsentant officiel du 
Ministre de I'agriculture et des ressources 
naturelles. I1a soulignd l'importance et la 
pertinence de latraction animale etaindiqu6 que 
son ministlre accordait Acette technologic tn vif 
int&t, en partictilier par le biais des projets de 
d6veloppement lanc6s dans tes Etals du Nord. I1a 
invitd lesparticipants A I'Atelier ii discuter en 
profondeur des questions donl ils dtalent saisis ctA 
formuler des recommandations coacrtes tantsur la 
recherche que sur Ies actions de d6vcippement A 
entreprendre eta solign6 que le succ~s du 
developpement d6pendait d'un partenariat r6el entre 
responsables, chercheurs, omanismes d2 vulgari­
sation ctinstitutions de ddveloppement. 11ainvitd 
lesparticipants A6tudier de manilre exhaustive les 
corns6quences socio-&conomiques de I'adoption de 
latraction animale. 

Introduction au discours-programme 
A t'aide de diapooitives, leConseiller technique 

du Wiseau, M. Paul Starskey, afait untourd'horizon 
des questions de traction animale en explicitant les 
:.ipprms qui existaient entre Iesdiverses images 
projet6es et lesdiffdrentes activits mcn6es par le 
R6scau ouest-africain de traction animate 
(WAATN) au cours des cinq demi~res annes. Ha 
dgalementddcritles multiples usagesquel'onfaisat 
de lapuissance de traction Atravers lemonde. Des 
diapositives ont ensuite W projet6s pour illustrer 

d'ouverture 

les diffcrents aspects des divers sous-th~mes de 
I'Atelier, etles recherches r~cntes mendes clans 
diffdrnts pF's de I'Afrique de I'Ouest ont 6td 
bri~veinent prt'sent6es AI'aide d'exemples faisant 
fond sur des 6tudes de type formel aussi bien que sur 
des initiatives endogi~nes de recherchc-&velop­
pement conduites par Ics paysans. 

Discours-programme 
Le discours-lrogramme dalxr-6 par leDr 

Adama Faye, pr.sidcnt du R6seau oucst-afficain de 
traction animale est donnd in extenso Alafin de la 
pr.sente suction. I1a 6t6 ltpar leDr K.Aptofia qui 
lerepr6sentait. Le Dr Faye ad6fini les objectifs du 
WAATN avant de brosser un tableau des 

nvcments survenus ctdes activit.s entreprises au 
niveau du Rdscau depuis sa cr&ition en 1Q85. It a 
Icvd 1'(quivoque qui tendait Afaire croire quc le 
Centre intcmational pour 'levagc en Afriquce 
(CIPEA) avait form6 son propre r~seau de traction 
animale en soulignant notamnent qu'un 
m6morandum d'accord availt signd entre le 
WAATN ctleCIPEA. Aux termcs de cclui-ci, le 
CIPEAen tant que membre du WAATN s'engageait 
Ar~aliser I'cnsemble des objcctifs qu'il poursoit en 
matiere de recherche en r6seau sur latraction 
animale en lecadre duAfrique de l'Oucst darts 

WAATN.
 

Le Riseau et le Cl PEA 
Le Directeur g6ndral du CIPEA, represcnl6 par 

lecoordonnatcur du Secteur de recherche sur la 
traction animale du CIPEA, M. Ralph von 
Kaufmann, aexpliqu6 aux participants lamission du 
CIPEA. Its'est d6clard satisfait des relations qui 
existent entre leWAATN ct le CIPEA ct a exprim6
 
t'espoir que It prscnt atclicr pcrmettrit au Rseau
 
de passer du stade de r(..scau d'dchanges
 
d'information Acelui de r6scau actif de recherche
 
concert6e. Das un tel contcxte, leCIPEA
 
s'cfforcerait de mettre A contribution t'avantage
 
comparatif dont itjouit activit&s du
pourappuyer les 

R6.seau ctapporter son concours aux programnw
 
nationaux de recherche dans leurs travaux sur ia
 
traction animale.
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Presentation et Programme d'Activit~s du
 
R~seau Ouest-Africain de Traction Animale
 

Adama Faye* 

Rsum6 

L'ide d'im 'Rseauouest-africainde Traction Animale' est issue de l'atelier organisif
 
en nwrs 1985 au Togo.

L'atelierde Freetownen septembre 1986 devait confirtnercette volont Jtraversla niOse
 
en place d'w, comtirt de pilotagede sept inembres avec des perspectivesplus clairesse
 
traduisantpardes objectifs et un progranuned'activits.
 
La structure et le statutdu dseau ot itft approuvtcs lors th dernieratelierbi-aluel
 
tent enjuillet 1988 JSali Portudalatt ScIntigal. Les instances tht Pseauouest-africain
 
de Traction Ainale (ROATA) sont I'assendbhlegbiural',le Connt tie Pilotageet la
 
Coordination(Jcrer).
 
Ce rapportprt~sentcle riseau avec ses objectifs, ses activitiset ses perspectives.
 

Pr6sentation du ROATA 

La Traction Animale (TA) dans I'Agriculture 
Ouest-Africaine 
L'utilisation du moteur animal pour l'ex6cution dcs 
opdrations culturales, le transport et I'exhaure de 
l'eau a Wdepuis longlemps reconnue comme 6tant 
adapide atx conditions de vie et de production de la 
grande majoritd des soci6t6s rurales dans les pays cr 
voie de d6veloppeicent. 

Cependant, bien qu'il s'agisse d'une pratique
multisduaire en Afriquc magr6bine ct en Elhiopie, 
son introduction en Afrique subsaharienne est 
beaucoup plus r6ccnte et A des degr6s diff6rents 
scion les pays. 

En Afrique de I'Oucst I'introduction de la TA 
remonic au debut du 2t0e sicle, Ala veille de ]a
prcmibre guerre mondiale. 

Les he-soins de I'administration coloniale de
d6veloppcr de nouvclle.s cultures n6cessaires Ason 
Lconomie comme l'arachide et le coton dcvaient 
passer par la m6canisation de ccrtaines operaions. 

Ainsi, lans ccrtaines colonies anglaises (Ghana,
Nig6ria) et fmn aiscs (S6ncgal, Mali) devait 
commencer un long processus de m6canisation 
6gtre (outils ATA) ralenti par [a guerre avant de 

reprendre un nouvel essor notammcnt avcc I'tchec 
des tentativs de la motorisation. 

*Centre de Recdercles Zoolechnique liP 53, Kolda,
Sen4gaL. 

Dans des pays comme le SLn6gal, le Mali, le 
Ghana ds efforts importants (crddits, recherche, 
vulgaisation) ont 06 consentis pour le 
d6vcloppcmeot de la TA. 

En rapport avec les institutions de recherche 
agronomiquc, des conslructcurs europ6cns ont 
conqu ct lest6 diff~rcnts typ'es d'outils dont un grand
nombre n'a pas connu de succs. 

Sans d6crire Its 6tapCs historiques de cc 
processus, on put dire qu'clles ont engendrd la 
situation actuelle do la TA en Afrique de I'Ouest avvc les aspects suivants: 

I. La TA est une des technologics les plus
favorablcment accucillics par les paysars des 
zones oii Odle a 6 introduite. 

2. Cependant, A I'exception de quelques pays et 
zones, je travail manuel reste predominant dams 
I'exdcution des tches agricoles en Afrique de 
l'Oucst. 

3. Cette situation Aplusieurs causes dont: 
* 	 I'abscnce ou le retard clans la rise en place des 

instrumcunLs d'une politiquc coh6rcnte de 
d6veloppcment agrcolce y compris celle de la 
promotion d. ]a TA (instructions de cnrdit, 
organismes de recherche ct de vulgarisation;
infrastructures pour l'aF,%ovisionncment ct la 
maintenance politiqucs de prix, organisation des 
producteurs, etc.); 

I'approche sectorielle des problmes du ddve­
loppement de la TA qui contraste avec son 
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utilisation dans des syst6mes de production et un 
environncment complexes et avcc I'dquilibre 
ncessaire entrc ses propres compasantes 
(animal et oufil); 

* 	 le degrd d'intlgration agriculture-dlevage ct les 
traditio1 s cuturclles darts cc domaine chez 
certaines populations; 

" 	les caractdistique~s tat.', syst~mes d culture--mis
(trani~isqs zoes den es ucr s rtUreisen 

en 	 oeuvrc dans certaines zones frontii.res en 
particuler et I'inaptitud ou I'absence d'outils 
permettant a m6canisation de certaines 
oprations.Parmi 

4. 	 La TA restera pendant longtemps encore un d.saa 
outils par lesqucls la majoritd des paysans 
africains pourront contribuer A7'accroissement 
de la production agricole et AI'amdlioration des 
conditions de vie auxquelles aspirent les 
populations el les C-taLs d la -ous-ngion. 

5. 	 Une volont[ politique soutenue par la 
coopdration intemationale s'est d-velopple 
rdcemment dans de nombreux pays oti la TA 
s'est tlr s peu dtendue jusqu'ici. 

Le r6seau Ouest-Africain est c'r&- dams ce 

contexte pour participer Aune large diffusion et une 

mcilleure utilisation de cette technologie tout en 

veillant i limiter des effets inddesirables qu'elle put
 
provoquer sur le milieu (deboisement incontrClde, 

&osion, desertification). 


ademarche choisie pour y parvenir est la tiseLa ddacecoseIm prci s ams 

en place d'un systmc d'information, de formation, 
d'&hange et de collaboration propre Arenforcer les 
capacitds des cherch:urs et autres techniciens 
impliqued dans l developpement de la TA ans la 
sous-rdgion. 

Le ROATA: un besoin ginral d'un cadre 
d'Ochanges d'expriences 

La disparit6 de la situation de laTAdans les pays de 
la sous-nigion ct son succas aupr s des agriculteurs 
auxquels elle a Wttproposxe ont mofivd la volontd 
d' organisaton des cadres (chercheurs, dvelop-
peurs, constructeurs...)etbailleursdefondsengag&s 
dans I'amdlioration de la prduction agricole en 
gdndral et dans la promotion de la TAen particulier. 

Conception 

C'st vers la fin de 1984 que le bureau de IUSAID 
au Togo ci Farning Systems/Support Projci (FSSP) 
de i'Universit de Floride ont mis en route l'idec 
d'un atelicr sur la TA dans le cadre d'un Projet 
Culture Attelde, Kara Savancs au Togo. U ide ait 
de faire profiter cc projet de I'expdrience acquise 
dans la sous-rdgion et ailleurs en mati~re de TA et 
de I'orienter vers une approche systdmique. 
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Ieratelier du riseau 
En mars 1985 s'est tenu le Ier atelier AKara au Togo 
sur Ic theme 'La Tra'tion Animale dan.s une 
approche sytmique'. Cot atelier a t65la pcmi&ce 

tentative de rssembler diff6rents cadres impliqu~s 
lans ce sujet et de favoriser l'&hange direct entre 

projct de dveloppmcnt c programme de
rechcec de Ia SOL,;-region.rehce Ilasurdin 

Les 30 participants ,Acette rencontre "taient des 

expatries ct des africains venus de la CCie d' Ivoire, 
de la Gambie, du Sndgal, de la Sierra Lcone et duTogo, pays organisateur. 

les acquis de ct atlir on ut soulignr 

0 	l'dlection d'un comitd d& pilotage comprenant 
un ,epnsentant pour chaque pays participant 

S 	 Ia nomination d'un conseiller technique 
(expatrie) 

S 	 ls recommandations portant sur le renforce­
nient des dchanges d'expdrience ct de ]a 
collalx)ration entre projets de TA (Togo-Sicrra 
Leone notamment). 

Suite Acct atelier, 2 voyages d'dtude ont pu &rc 
organisds ct une r6union tenue cn Ganibie avec des 
visites de terrain jusqu'au Stndgal. 

2e atelier: Sierra Leone 1986 
Douze pay.i africains, 4 organisations intema­
tionales et 8 instiluts d'Europe et d'Am6rique y ontti reprdsent~s soit un total de 70 participants. Le 
W de sl : tod7pticipntsfU 
thime de Iatelier : introduction, intensifi­
cation etla diversification de 'usagc dc I'nergie 
animale dans les systmes de production.' 

Ala fin des travatLx un nouveau comit6 A W mis 
en place et le renforcement du iscau rccomandLe. 
Les participants avaient fortement recommanl6, que 
ILs projeLs de recherche ou de devcloppcmncnt sur la 
TA ad)pcnt une approehe globalc prcnant en 
compte les aspects techniques, 6 onomiques c 
sociaux. 

Cet ateliera donna suite Ades &hangcsjusque-li 
inexistants et Aides voyages d'6tude entre orga­
nismes de &veloppement ou de recherche au scin 
de la sotus-rdgion. 

3e atelier:Sindgal 1983 

11 s'inscrit dans I'dvolution du succ~s enr6gistr6 
depuis le premier atelier. Les organisatcurs ont du 
limiter, poor des raisons de moyens d'accucil et 
d'efficacitd,lenombredesparicipants'mquclqueS0 
proventant des 24 pays ci d' horizons disciplinaires 
tn.s divers. Le theme g6nral La Traction Animale 
au service du developpcment agricole cn Afrique 
Occidentale' ct les 4 sous-thmes ci-apr.s ont fait 



l'objet de 59 communications distribu .s aux 
participants: 

" I'ncrgic animale pour laproduction 

* l'impact de laTA 

" 	les contraintes A1'utilisafion de laTA 

" la rentabilit6 de a TA. 

Cet ateliers'est pench6 suri'avenirdu rscau Ct 
a formuld des recommandations sur l'dtablissement 
d'une coordination Aplein temps. Un statut a 616
propos6 et appiouv6 par l'assembl6e g6n6rale. 

Le 3e atelier a ainsi dMini lecadre jurilque et 
organisationncln6cessairetxpurdonneraur seauun 
caract.re formel et les oufils d'un fonctionnement 
permanent e conforme aux objectifs vis6s par les 
participants. 

Objectifs du r~seau 

Le ROATA poursuit les objectifs suivants: 

" 	Promouvoir ct renforcer lacoopration entre 
individus, organisarions c institutions im­
pliqu6es dans l'utilisafion de Ia TA dans les 
syst'mes de production en Afriquc de I'Ouest; 

" Stimuler elfavoriser lacirculation ctI'6change
d'informafions etd'exp~riences de recherche et 
de ddvcloppement dLans lasous-rdgion; 

• 	Renforcer les capacit&s des cherchcurs et 
d'autres techniciens qui travailent sur laTAou 
qui I'exploitent; 

* 	Amdliorer ]a coordination des activit6s de 

recherche etdo developpement en mati~re de TA 

en Afrique de l'Ouest; 


* 	Assister les chercheurs ct les cadres du
developpcment dans Ia programmation, la 
recherche de financement, 'ex6cution c 
l'6valuation de Icurs projcts cn TA. 

Jusqu'A? I'atelier djuillet 1988 au SiCngal, ler6seau 
6tait sans statut d6finissant de faon jufidique ses 
instances etson fonctionnement. 

L'cxplrience acquise depuis sa cr~ation et 
I'ampleur des t5ches i excuter ont convaincu 
lensemble des membres sur laneccsstd d' un cadre 
formel ci d' une azlivitd permanente assurde par une 
structure disponible Atemps plein. 
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Programme Gnral et Activit~s des
 
2 DerniresAnndes
 

Programme g~n~ral 

Cc programme comporte trois volets: 

1. Volet Information qui comprundra 

* 	l'inventaire des activits de recherche et de 
d6veloppement en matitre de TA dans ]a rdgion
etlapublication d'une s6rie de nrpertoircs 
annuels actualisant cct inventaire; 

* 	lapublication des actes d'atelier du r6seau; 

9 	lapublication d'un bullein trimestriel sur les 
acquis et lesrsultats ds programms de 
acse ctrecherchc ci de diveloppemcntde p rogramms dlen cours clons Ia 
sous-r6gion; 

* 	laconstitution d'une base de donrnds biblio­
graphiques sur laTA ctladiffusion d'infor­
mation Alademande des membres et d'autres p intrs&e. 

2. Volet formation-6change 

0 	sdminaires sp6cifiques de formation scion les 
besoins idenfifi6s; 

0 	voyages d'6tudL; 

stages difomation­
* ateliers restreinte~s entre sp&:ialistcs doanstin

doaie d IT e ( alisesphyslg 
domaine de laTA (machinisme,physiologic
 
anima,, de trait, harnachement, etc.); 

0 	ateliers bi-annuels. 
3. Volet soutien scientifique et rapprochement
 

smurces de financement/programmes de

reclherchne/dUveloppemnent 

Le coordonnateur du r(scau devra identifier des 
comp61ances dans lasots-r6gion ou ailleurs pouvant
aider A1'laboration, Al'cx6cution ou A1'dvaluation 
de programmes de recherche et de d6veloppcment 
pour ceux qui en expriment lebesoin.IIen sera de mcme pour Icrapprochement entredes projets de recherchedd6veloppcment en quit de 
linancement etdes baillcurs de fonds potcntiels. 

Dans I'cx6cution de cc programme, lereseauentend cntretenir une collaboration privil(gi6c avec 
leCentre International pour L'Flevage en Afrique
(cf. status en annexe) etavec d' autres institutions de 
renomm6e intemationale sur Ic continent ou 
aillcurs. 

http:caract.re


Activit~s du R6seau de * lan&essitdled-velopperlesliesdeparenariat
Juillet 1988 AAvril 1990 entre les services et le CIPEA. 

En I absence d'une structure permanente 
(Coordination .plcin temps), lesactivitdsdur&seau 
sont mcndcs sous I'igide du Comitd de Pilotage, par 
le Pirsident ct le Conseiller technique. 

Cc Comitd de Pilotage s'est rduni deux fois grice 
A 'appui financier du CIPEA. 

La premiere en mai 1989 au CIPEA a prmnis d 
faire le point Sur les recommandations de 
I'assemblde g(ndrale ayant trait notamment: 

* 	A la signature de protocoles d'accord avec la 
SAFGRAD et let RESPAO; 

" 	A la proposition du pays hhte du 4e atelier 
bi-annucl; 

" 	 aux contacts avec les baillkurs de fonds qui ont 
jusqu'ici soutenu le r6xeau pour discuter de leur 
participation 6ventuelle au financement de la 
coordination penuanente. 

Cette r6tnion s'est tenue en marge de celle 
organisde par le CIPEA du 8 au 16 mai 1989 Stir la 
planification de la recherche et 1'lahoration de 
protocoles cn matit; du TA. 

Au cours de cette iencontre l'acccnt a 6t6 mis 
sur: 

* 	 la collaboration entre CIPEA e les services 
nationaux de recherche; 

0 	l'importance des rfseaux comme cadre 
d'dchanges ct de concertation; 

0 	 les contraintes des progranmes nationaux. 
Une stance de travail a 6td consacr6 A la 

clarification du role du CIPEA dans ]a constitution 
et le fonctionnement de r&scauy de TA en Afrique 
sub-saharienne. Le CIPEA n' a pa- on r6seau de TA 

maisanimeunsectcurderecherchedanscedomaine 
et stimule les services nationaux dc recherche As'organiser en rt.seaux sous-rgi onaux. 

Jusqu' ici le ROATA est le seul rtseau structur­
et fonctionnel en Afrique au Sud Sahara. 

Le CIPEA est membre titulaire du Comilt de 
Pilotage du ROATA. 

Un protocole d'accord definissant le cadre des 

relations du CIPEA et du ROATA a tc sign6. 
La 2e rulunion du ComitC de Pilotage a eu lieu en 

janvier 1990 A Kaduna au Nigria pour la 
pr6paration du 4e atelier bi-annuel du rdseau 

programm6 pour juin 1990 (rapport conseiller 
technique). 

Les actes du 3e atelier ont fait l'objet d'un 
ouvrage ddit5 en 1989. 

Abstract 

7he idea of a Mfst Africw Anhnal Traction Network (Hit ATN) ca ou t ofthe workshop
 
organised in March 1985 in Togo. 7he workshop in Freetown in September 1986
 
definitely confirnwd ths wish 1)y appointing a steering conwtnttee of 7 menibers whoset
 
out clearly f/wir objectives anid a progranitn, ofactivities.
 
The structure and thw statutes of the network ,wereapproved daring the last biennial
 
workshop held in July 1988 at Sali Portudal in Seneagal. 7he authoritiesof the JH.st
 
African Ahnial Traction Network (1V4t,1tN) are the general asse/nbly the steering
 
co/nf ittee a/id coordfination (to be set up).
 
77Tis report presents the objectives, activities a/idperspectives of the network
 

9 



Section 2
 

Animal Health 

* **.,* .,. '1 



Research for the Control of Draught Animal Diseases in West 

Africa: Needs, Experiences and Methods 

S.Ravindran, R.C.Massaquoi and S.Wiles* 

Abstract 

Considering the differences in ecological factors and husbandry systens in which tle 
various species and breeds of draught aidmal survive and functioi, there will be 
corresponding variations in draught andmal diseases in Itfst Africa. Aninals survive in 
a suboptinal productive state in conjunction with the stress caused by tropical diseases 
on the one hand adpoor nutritioi on the other. Exploitation of draught pi ver froin 
these anintals ispossible only when disease isbrought uider control. Most Itsi African 
cattle are dual purpose breeds. Farmers manage them as agroup, and alinostalways
select anials for draught work from within their stock Undersuch asystemn ofanimial 
hsbandry research for the control ofdraught animal diseases should be broad enough 
to encomp~assall bovidr and equidv aidpossibly camnclids irrespective of tiepurpose
for which they are maintained Nevertheless, research relating to the conrol of those 
diseases that are specific to draught animals, as well as those problemis fr which draught 
work acts s a predisposing facto, nuist be pursued sinudtaneously.

Reference ismnaLe to aninberofhealthproblemr ofcattle knowni to Pc-crin Jt.s!AAfrica.
 
77iey include riiderpest, contagious bovine pleuro-pneumonia, fooi ., -dmnouth disease.
 
trypanosondasis,tick-bornediseases, brucellosis, endo-parasitic probleilr, nutritional 
deficiency diseases, etc. 7here is ascarcity of literature on' diseases ofdraught horses, 
donkeys anid cane/ls.
Research priorities for t/e cottrol of draught aninial diseases in lJst Africa amid thw 
epidemtillogical approach to disease control are discussed 

Introduction 
Numerous differences can ix noticed in draught 
animals used in West Africa. Some cotintiies use 
only cattle for draught work (Benin, CUktc d'Ivoire, 
Uberia, Sierra Leone, Togo, etc,) whereas others use 
cattle, horses and donkeys (The Gambia, Senegal, 
Mali, ctc). The use of camels is alao becoming 
popular in ccrain countries (Burkina Faso, Chad, 
Niger and Nigeria). Among tie countries using
cattle, some use the humpless taurine breeds, while 
others use the humped ZWbu brceds. Utilisation of 
the humped, he humplkss and their various crosses 
for draught work ca also be seen in certain parts of 
West Africa. The breeds of cattle used for draught 
work are too many to list, but most important among
them are the N' Dama, the Azaouak, the Shuwa, the 
Sakota, the Admawa, the Fulani, the Borgou and the 
many subbrecds and crossbreeds of the humped and 
the humpless. 

*Cenlral Agricultural Research lmtlute (CARI[), ilberia 

The ecology of West Africa ranges from the 
humid rain forest and the troical grass savannah to 
the semi-arid conditions. Consequently, the 
cropping and animal husbandry practised also vary 
and include the bus;h-fallow, the agropastoralist and 
the mixcd crop-livcstock husbandrymcn. In other 
words, the draught animal disease situation of West 
Africa can vary considerably depending union the 
species of animal, he breed, ecological factors and 
the husbandry system in which they art maintained. 

In most countries of West Africa, famers select 
draught animals from within stockfairor purchase
fraugh frotck oftheirneighbour. Thestae of health 

of sucr draught animals will depend greatly upon 

the disease situation of tie herd front which they are 
chosen. It is well recognised tlat (fraught animals 
should be selected from disease-free herds , if they 
are to be kept for long term benefits. Further, in 
many husbandry systems of West Africa, live­
stock especially cattle are maintained as dual/ 
multipurpose animals (milk/meat/draught) and even 
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when distinctions exist, animals are either housed 
together or are managed .isa group. Under such a 
system of animal husbandry, it is unrealistic to 
consider the control of diseases of draught animals 
separately from the stock of their origin and/or 
co-existence. Therefore, research for the present
should be broad enough to cncompass all 
and equines and iossibly camels irrespective of 
the purpose for which they are maintained None-
theless, research relating to the control of thosedseaJses that are specific to"draught animals, ts well 
&aes th remspfichdraught workmats s las those problems for which draught work acts asi 

predisposing factor must be pursued siyul, 
taneously. 

This paper has adopted such a view and 
therefore, research relating to the control of draught 
animal diseases discussed are not necessarily
confined to work animals. Further, for lack of 
information on the diseases of horses, donkeys and 
camels used for draught work in West Africa, this 
paper focuses mainly on bovids. 

Research Needs 
Livestock survival ability rather than productive 
ability is the dominating factor in nost of the 
management systems practised in West Africa. 
Therefore, animals survive in a sub-optimal
productive state in conjunction with the stress of 
tropical diseases on the one hand and poor nutrition 
on the other. Any effort to increase their productivity
(milk/meat/draught) wider the situation can upset
their physiological equilibrium and lead to 
catastrophic results. Therefore, exploitation of 
draught power from these animals is possible only
when disease isbroaght under full control. In other 
words, animal traction development initiatives 

should follow and take advantage of the achieve-

ments in disease control programmes. 


Disease problems of work oxen (N'Dama 

purchased from a different area and/or moved from 

one area to another were stressed by the group 

discussing work animal management and health 
during the 2nd West Africa Animal Traction 
Network Workshop (group discussion 1988). The 
group noted t, it death of a work animal can have 
serious effects on farmer and the surrounding 
farming community. The farmer will not only lose 
his capital but also his confidence in animal traction 
technology, thus creating a detrimental effect on the 
adoption rate of animal traction in the area. Work 
animalsbeingsick andunavailableforworkcanalso 
have similar effects. The group noted with concern 
that vaccinations against contagious and coin-
municablediseaseswereoftennotonaregularbasis, 
given the weak linkage beiween animal traction 

projects and the veterinary and animal husbandry
departments. Other results of weak linkage include 
poor management of draught animals, low work 
output, and even death at village level. 

Work animals are equally at risk frc.n all the 
Work imals are t rion Alth 

epidemic disases that ravage the region. Although
much research has already been done and 
informtion is available from both Africa and 
elsewhere on the control of cpdemicthrough vaccination, c, their effe~tivenessdiseasesin West 
Africa has not been very satisfactory. Therefore,diseases like rinderpest (RP), contagious bovine 
pleuropncumonia (CBPP), foot and muth disease 
(FMD) and African horse sickness still persist and 
pose great thrLats to the introduction and 
intensification of draught animal programmes. 

Present knowledge is limited on the thermo­
regulation of farm animals working in a thermally 
stressful environment. The environmental heat load 
becomes much more severe whenever animals work 
or their activity level increases (Youscf and Maloiy
1985). Veterinarians mnst be familiar with the 
symptoms of heat-stress since they may frequently
be similar to symptoms of disease and, inany casereduce the resistance of the animal to diseases 
(James 1981). 

Dreught work can also act as a stress factor 
reducing resistance to many diseases prevalent in 
West Africa, including tryparosomiasis and many
endoparasitic problems. Although the West African 
N'Dana commonly used for draught work in 
Liberia, Sierra Leone, Guinea and Ivory Coast 
possess a certain tolerance to trypanosomiasis, it is 
by no means absolute. Depcnding upon the severity
of disease challenge, the nutritional status, the 
production stres. and the immune state of the 
anim'al, N'Dama can exhit)it symptoms of trypa­
nosomiasis such as debility, anaemia, abortion, 
unproductiveness and even death (Murray et al
 
1984). Factors affecting the stsecptiblihy of

N'Dama to trypanosomiasis when relocated fromonarataoheadwenusdorrugtok 
onedarea to another and when u.sd for draught work 
needs furiherinvestigation. Rcarchisalsoneeded 
toimproveourunderstandingofthephenomenonof 
trypanotolerance, and the connection between tsetse 
challengeandtheincidenceofthediseaseinagiven 
area. For controlling trypanosomiasis, a full under­
standing of the field situation is important. 

Although many of the endoparasitic diseases are 
problems of younger stock, diseases can occur in 
adults when nutrition is poor and they are under 
production/work stress. In developing countries of 
the tropics where hydrological developments have 
taken place, the prevalence of fascioliasis has 
increased because the intermediate host, the Limnea 
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auricwlaria snail, grows in dams, watering points, 
etc. (Preston and Castelino 1977). Animals working 

nece swamps have unlimited opportunities to 
graze fields contaminated by metacercariae and 
therefore are at higher risk from fascioliasis. 
Effective prophylaxis of helminths at farm level is 
difficult, although methods of treatment are known, 
In the field of parasitology and entomology 
inventoryingisaprmnenttask, as research on new 
control methods is necessarily based on ecologicad 
and biological studies. 

In many c"'er diseases such as pasteurellosis, 
bovine papular stomatitis (BPS), etc., the 
disease-causing agent may remain in the host as a 
latent infection, and lesions reappear when 
resistance of the animal is lowered due to stress of 
transport and/or heavy draught work. Paralytic
myoglobinuria of horses and lactation tetany of 
mares are metabolic d;zorders associated with 
draught work (Blood et al. 19, 9). 

Experiences 
There were a total of 1,042 outbreaks of RP in 
Western and Central Africa during the period from 
1978 to 1984. The disease ravaged 7 million head in 
Nigeria and 500,000 in Chad in 1983 (O.A.U./STRC 
R4). As an aftermath of RP there were several reports 
of CBPPandafewoutbreaksofFMD(Nawatheand 
Lamorde 1986). However, the outlook for the 
control and cradication of RP is good but the danger 
can only be permanently wiped out if the present Pan 
African Cunpaign (formerly JP 15) continues to 
operate with the help of Intemational Organisations, 
the countries involved and the livestock breeders. 

The outlook is less op-imistic for FMD and 
CIBPP. The cost of vaccines alone can be a great 
burden to many national governments. Where 
infection has become endemic, there is also the 
question of disease eradication or disease control, 
Further, our understanding on the serological 
detection of chronic CBPP carriers for the purpose 
of eliminating them from the herd needs to be 
improved, if control programmes arc to be 
implemented satisfactorily. Most of the existing 
methods are not foolproof. Slide agglutination, 
which is commonly used under field conditions in 
particular, gives rise to false positive reactions, and 
the variability of complement does not detect all 
animals that exhibit lesions. The technique of 
fluorescent antibodies can only be carried out by
central laboratories, and is considered more an 
immunological than a diagnostic procedure. The 
combined vaccine u.sed for RPand CBPPresultedin 
severe post vaccinal reaction at the site of 
inoculation for many and death for a few in Liberia 

in 1986. The vaccine for CBPP appears to be the 
best available with immunity lasting for about 18 
months, but its production is limited and the cost is 
high. 

With many disease problems, Africa cannot 
draw on the experiences of the more developed 
countries. As an example, let us take the scourges 
of trypanosomiasis and tickbome diseases. 
Preliminary observation on the loss of trypano­
tolerance of 18 N'Dama draught cattle possessing 
trypanosome antibodies in their serum samples, 
relocated from Suakoko to Zwedru in Liberia 
(approx. 275 kin), showed parasitaemia (T
congolense) for 50%of the group within 4 months. 
The loss of trypanotolerance was attributed to the 
difference in T congolense serodemes circulating in 
Zwedru to wich the trypanolytic activity of animals 
brought from Suakoko was noticed low (Ravindran 
and Sachs 1989). In another experiment, the 
trypanolytic action of serum antilxdies of N' Dama 
cattle of CAR/ijberia to T coisgoletse isolates 
derived from the same herd was noted at 60%-90%. 

However, when T congolense stock derived 
fromYanyesh(approx.50kmfromCARl)wasused, 
the lytic activity of CARt cattle serum antibodies 
was reduced to 50% and that of stock isolated from 
Avetonou/Togo was 5% (-orchner et al. 1987). This 
indicates that typano!ysis is based on homologous 
antibody serodeme complexes occurring in 
prescribed areas and that lytic activity may be 
reduced when animals come in contact with 
different serodemes circulating in other regions. The 
18th ISCTRC meeting at Harare, Zimbabwe, in 
1985 noted that trypanosomes can be neutralised by 
homologous immunoglobulin 1gm or IgG. Further, 
it was also indicated that trypanosomiasis causes 
immunosuppression in cattle and this i: mu­
nosuppression may be reversible on tieatment of 
infected animals. These two findings are relevant in 
the field and should always be borne in mind,
especially in large scale vaccination of cattle against 
other diseases such as rinderpest (OAU/STRC 
1985). 

The tick species of Boophilus, Dcrmacenter and 
Amblyomma, vectors of the diseases babesiosis, 
anaplasmosis and cowdriosis (hcart water) respect­
ively are abundant in the region. The blood sucking 
flies such as tabanids and stomoxys found almost 
everywhere cattle are raised are also implicated in 
the transmission of anaplasmosis. 'there are reports 
of thesetick bomediseases occurring in WestAfrica 
but their prevalence and economic importance for 
many countries have not been evoluated Serology 
on 5 different herds using fluorescent antibody test 
for antibody activity to Babesia bovis B. bigeindna, 
Anaplasma narginale, 7lteileria parva and T 
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nutans in Mali indicated that probably B.bigendmi 
and T initans are the only rvental probtems for 
cattle tested (Miller 1982). Antibody activity of 
N'Dama toA marginale was 63 to 88% and that of 
Zebu 92%. According to the same report N' Dama 
were almost twice as likely as Zebu to develop
antibody activity toB. bovis (36% vs. 19%) and B. 
bigenma (61%vs 34%). 

Among endoparasitic problems, haemonchiasis, 
toxocariasis and fascioliasis are important to West 
Africa. In tropical savannah with long dry seasons 
or occasional droughts, problems arise when cattle 
graze in marshy or swampy areas where rcta-
cercaridpopulationshaveincreasedtowardstheend 
of the rains. Although it is difficult to control the 
grazing of such areas in times when good grazing is 
in short supply, efforts should be made to delay the 
grazing of marshes as long as possible to allow some 
mortality of surviving metacercariae and reduction 
in the numbers available (Schellhorn and Veen 
1977). 

Diseases vt lesser frequency in West Africa 
include pasteurellosis, clostridial infections, bovine 
pIpular stomatitis (BPS) Rift Valley fever (RVF),
lumpy skin disease, brucellosis, nutritional 
deficiency diseases and mycotic infections. BPS 
causing high mortality rates was reported from 
northern Nigeria and was observed in cattle with 
severe cutaneous streptothicosis (Polwright and 
Ferris 1959). Laboratory aids to diagnosis are 
required since lesions are often mistaken for RP, 
FMD, mycotic stomatitis, virus stomatitis and viral 
diarrhoea. RVFcaused by a virus and transmitted by
several species of mosquitoes occurs in West and 
Central Africa and possibly Boswana where there 
is evidence of enzootic maintenance of RVF as 
indicated by the presence of specific antiloties In 
tho human and domestic animal populations (Davie-s 
1981). It is possible that many West and Central 
African Countries with heavy tropical forest area. 
have enzxlic cycles for RVE A recent outbreak of 
RVF is reported from Senegal River Basin with high
incidences of abrtion and disease in cattle, sheep 
and goats (Ksiazek t al 1989). Antigen prev;dence 
was 85%. Serum samples were positive (80%) for 
both RVF igG and viral specific "gM antilxdics, 
Lumpy skin disease was reported from Nigeria in 
1974 and from Chad in 1973. InNigeria about 2000 
cattle were believed affected where it occurred 
during the rains and ceased during the dry period 
(Martin 1981). It affected all breeds of cattle. 

Where cows are used for AT, brucellosis is 
important as a draught animal disease. In West 
Africa, the herd prevalence rate is close to 30% 
(Berman 1981). In organised farms the incidence is 
high irrespecive of whether indigenous or exotic 

breeds are maintained Both in Africa and India, 
Brucella abortus biotype I is most frequent. In 
village cattle and nomadic herds abortion is 
uncommon but hygromas and abscesses are the 
major clinical signs. Incidence and abortion rate is 
noticed to be morc related to rainfall than held size. 
The joint FAO/WH(O expert committee on 
bnrcellosis in its 5th report has recommended 
programmes for control and eradication but they are 
costly and require short term intensive activity and 
therefore are more appropriate for application 
in developcd countries with highly oiganised 
veterinary services and financial resources. 
(Berman 1981). It is ixssible to eliminate the 
disease in herds by the control and eradication 
strategies recommended, but brucellosis-free herds 
in moderate or high prevalenceareas are at great risk 
of reinfectiop, from neighbouring herds. Therefore 
minimising transmission through hygienic 
measures is important for both intensive and 
traditiond husbandry systems. Measures include 
segregation of preparturicnt animals and kccpingthem sepxrate for a week or more aftcr parturition, 
prompt disposal of aborted foctuses and placentas. 
Recent informalion on the response of adult cattle to 
reduced doses of strain 19 vaccine makes it possible 
t give minhasis to whole herd vaccination in order 
to produce the maximum increase in lrcid immunity
in shortest time. Killed 45/20 vaccine can also have 
auseful place in the tropics. 

Diseases origination from nutritionai de­
ficicncies in West Africa include osteomalacia, 
retarded growth and phosphorus deficiency leading 
to 'botulism'. The direct and indirect cffects of 
hormonal deficiencies origin-ating from poor 
nutrition are also noticed in many herds. Among 
mycotic infections, dermatomycosis (ringworm) is 
the major problem noticed in Liberia 

Methods 
Few developing countries can afford the luxury of a 
rescarch prog.animc which is not primarily oriented 
to answer the direct ncds of the fanner. Most of 
West Africa is comprised of a multitude of small 
farms; research inaninial hcalth should be geared to 
solving problems arising underthesesituations, thus 
taking advantage of exlpriences and re.search 
findings obtained elsewhere undo. similar con­
ditions. 

Because natrc.'aal animal health prog,,ramme.s 
have limited financial support, the -cterinury
deportment is often confronted with the matter of 
e.stal-lishing priorities of veterinary research or 
disease control. Almost always the latter prevails 
over the former with the justification that much 
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research has already been done and much 
information is already available for application in 
the field. In reality, no such choices are feasib! :. 
There are many control and/or eradication methods 
recommended for diseases by international 
laboratories and organisations. But the decision to 
control or eradicate a disease should depend upon 
the economic importance of the underlying disease 
process. The economic feasibility of such a 

control/eradicaticon measure should also be taken 
into consideration. For example, in countries where 
cattle take 3 to 4 years to mature and survive in areas 
where FMD has become endemic, it may not be 
economical to consider vaccination. On the other 
hand, those countries which export animals or meat 
to countries free of the disease will have to confront 

the problem. In such cases, the economic analysis 
should involve not only comparisons of pAcntial 
benefits of control against no action but also 
evaluation of alternate control strategies. 

The two methods of disease elimination are 
disease control and disease eradication. The obvious 
disadvantage of control over eradication is that a 
continuing effort is required But in many ca.vc.s 
control is the only scientifically realistic or cco-
nomically fea;ible goal. In others, control may be 
the forerunner to an eventual eradication. Epidemic 
disease control is the highest priority required for the 
economically developing world (Burridge 1981). 
The epidemiology of epide,,ic diseascs is relatively 
straightforward. Therefore, most epidemic discases 
lend themselves to proven mcthodts of control which 
will involve identification and treatment of cases 
and carriers, removal of reservoirs of infection, 
quarantine, sanitary measures arid mass im-
munisation p'.gmilmes. 

Nevertheless, sonic of these diseases have not 
been controlled because of inadequate veterinary 
services and lack of financial and technical 
assistance. In addition, for an effective disease 
control programme, the veterinarian must be 
available to the farmer at all times. I le should also 
play a full part in rural leadrshLip and e willing to 
live in villagesandsmall towns (McIntyre and Ristic 
1981). 

Many endemic discascs ;ire epidemiologically 
complex with multiple factors influencing the 
prevalcnceand incidence of infection in agivcn hcrd 
(Burridge 1981). It is necessary to demonstrate that 
in any disease control programme the effect of 
control measures can result in direct profits to the 
farmer and consequential profits to the society/ 
government. Research on the control of diseases 
should follow the systems approach. 

Research Priorities 
Res::arch priorities for the control of draught ariimal 
diseses in West Africa may therefore be 
summarised as follows: 

* 	Epidemiological surveys to determine the 
prevalence, incidence and economic importance 
of known diseases of the region. Such surveys 
should also identify and analyse the influence of 

disse determinants on the frequency and 
geographical distribution of diseases. 

0 	 Economic analysis of available disease control 
strategies. 

understanding try oof r 
notolerancc; and the connection between tsetse 
unesadh o of the phnsophenomenonm otrypa­

challenge and 'hie incidence of trypanosomiasis. 
Factors affecting susceptibility of trypano­
olerant cattle to further infection when relocated 

to another area and also when used for draught 

work need further claification. 
0 	 Imc.igations on the extent of mineral 

deficiencies in draught animals. Studies for the 
control of mineral dcliciencies using local 
remedies/products. 

0 	Studies on work animal ,razing systems with a 
view to reduce the cndoparasitic burden. 

* 	 Tick control using herbal medicines such as 
powdered Derrk elliptica, Ltnclocarpu" sp., 
Pyrethron cinerariatfolirr, etc. The toxic 
properties of certain species of stylhsanthes on 
ticks also nccd further evaluation. The use of 
Solanwto accrtleastrntt (goat applelhittcr apple) 
used as rcmcdy for ringwom in cattle and horscs 
nceds confirmation. 

* 	 Rescarch on strcss physiology of draught 
animals should intid-, th:roregulation of 
animals working in hot enviromnents and the 
efficiency (of muscular vsork. 
C
 
diseaes in West Africa.
 

It is well krown that research and the 
acquisition of knowledge should take pl ace at a rate 
that exceeds the speed vitlh which they can be
applied. Power- ful social, ixlitical and economic 
factors can soroctini's operate against the 
immediate ap- plication of knowlcdge. This 
interplay between the acquisition and application of 
knowledge dctermines the overall lxittcni of 
development in many countries, but lack of 
knowledge should be corrected so that it is not 
allowed to inhibit changes that are necessary 
economically. 
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Rsum 

Les maladies qui affectent les animautx de trait en Afrique de l'Ouest varient avec les
co'netims Jcologiques et les -ystenims d'/levage dats lesquels les iiverses espilces et 
races aninales vohtent.En raison du stress d&Iaux maladiestropicales d'une part et i)
ie nauvaise alinentation d'autre part, les aninatsr se trotuvent das to: etat de

productivitesuboptinale. L'exploitation de la force de traction & ces aninaer passe 
par la ittlecontre les nalaiies.La majorit des bovins d'Afrique (it,l'Oest sont des
aninatex olaptittule tInexte. ls sont geris en un setilgroepe etlespa)'sans prlhvent 
presque totejours les anmaitrqu'is itiliseront pour la traction stir lcerpropre cheptel.
Etnt donnd un tel systilne d'levage, le chanp de la recherche en prophwylhrie des 
maladies ties suffisanvinent largepotr englober l'ensenhledesatimater de trait doij tire 
bovides et des &tidds, et iventtellenewt les caok'lidS, quelle que soit leur finaliti.
Parallilenent, il convient depoursuivre des recherches stir laprophylarie tiesmaladies 
particulires des aiimnatar dc trait etsur les affections aatrquelles la traction tend a 
prdisposerces atiniauir. 
Cette Jiude aborde certais des problmnes sanitaires qti affectent les boviia en Afriquc
de l'Ouest,nota lnentt la peste bovine, la piri-pnetunonic contagieuse tiesbovins, la
fidvre aphteuse, la trypnosontiase, les maladiestransdnises par les tiques, la brucellose, 
les parasitoses, lesmmJlaties dues eldes carences neritionnelles,etc. l's maladiesdes
chevaux, des dnes et des chameatLr de traction so't, quant o elles,tres peu doctimmnwiaes. 
E.'fia, les doanines prioritaires de recherche sur la prophyhla'ie des inaladhies des 
atnatimm
de trait en Afrique d l'Ouestsont earaniins. 
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Considerations sur le Suivi Sanitaire des Animaux de Trait 
en Afrique de I'Ouest 

K. Ap6tofia* et S.Ravindran** 

Rsum6 

Cette Otude traitedes maladiesqui affectent les aninaux de trait en Afrique de I'Ouest, 
en particulierles bovins, et fait ressortirla necessiti de niener des recherches stir les 
rapportsqui existent entre la trypanotoldranceet le stress d al travail,1awniioration 
des traitements anthehrlmnthiqtws et la part hi stress drhan travaildans l'apparition 
d'atilresmaladies. 
La nicessitJd mettre en placedes services approprisd& wilgarisationainsique des 
pro-granunsd'inspectionv'trinaireest souligne. Les atenrsdonzent tin aperude 
la nithilodologie tilisie par I- PROPTA (Projet potur la prootion d Ia traction 
anitnale)an Togo pourfournirces services et rendentcon ote dht succils obtenu prce 
projeten ce qud cotccrne 'amnlioration de l'ctatsanitairedes atimatde trait. 

Introduction 
L'opration culture atcle (CA) dans Ics diffrents 
pays d'Afrique s'est ioujours heurt6e A divers 
problmes d'ordres technique, socio-dconomique, 
et financier. 

Malgr. les efforts des gouvEmcments pour faire 
promouvoir cette technologic, bcaucoup de 
difficult&s persistent encore qui sont dues essen-
tiellemcnt t plusicurs facteurs: 
* 	manque de cr&dit, 

* systbme de vulgarisation d6fectueux, 

* 	 insuffisance d'animation et d sensibilisation 
des populations 

• 	 suivi technique precsque inexistant, 

* 	 in-ffisance de formation des agnculteurs, 

* 	manque de connaissance des agents d'enca-
drement dans le domaine des techniques de CA 

* 	Organisation du suivi sanitaire presque absente 
etc. 

Tonsces l~mnts u dorisindiidullemni 
leur ensemble ont contribu A1'6Icihcc de la CA en 
Afrique pendant plusieurs ann6es oO des fonds 
consid6rables on[ 6t6 bloxlucs pour le ddvclop-

OProjel pour Ia Promotion de tnTraction Animae, B.P. 82;
Aiakpami, Togo 
t*lkeprtnwnl of Anilnud Science Research Central 

Agricullural Research ltitute,Suakoko, Liberia 

pemeni de celle opmtion. Fort heureusement, les 
gouvemcmnts ont continu6 Acherchcr les voics et 
moycns pour venir 5 bout de ces problmes. Les 
chercheurs ont mis b profit toucs ]curs volont.s et 
connaissances, a graduclement, IEs solutions se 
trouvcnt. Dans plusicurs pays d'Afrique des projetsde d6veloppement agricole inscrivent d6.sormais 
dans leur programmes un volct traction animale 
(TA). 
(Td.Instru~tcs des cxp~ficnces du pa.ss6 et dns la 
reclicrche de diagnostic des diff6rents problemes 

pouvart frciner Liaprmoion de aI'A, les structures 
de recherches cl de divcloppement somt aurivdcs au
fait qu'une attention toute particuli.re doit etr 
port& au suiv. sanitaire des animaux de trait. 

Fn effct, en consid&rant les facteurs 6cologiques 
ct les systbmes d'6levage dans lesquels les
diff6rntes esp ccs ct races d'animaux de trait 
6volucnt, ily aurait des variations correspondates 
de situation sanitaife en Afrique. 

Los animaux sont quclquefois surexploit6s ou au 
contraire sousexploit6s ; ils vivent dans un 6tat de 
faible productivil6 d6 are: stress des maladiestripicale~s d'une part e de Ia malnutrition de I'autr. 

De cc fail, l'exploiiation des animaux de trait 
n'est possible que si la situation sanitaire est
maitrisfe. O," malheureusement, cc n'est pas 
toujours le cas dans les difffrents programmes.
Certains agriculteurs qui ont leurs propres troupeaux 
y font le choix de leurs animaux pour la CA hors do 
contrle des services vtflinaircs s'il n'existe pas 
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une collaboration entre ce.s demiers et les 
organismes d'encadrement agricole, et plus encore 
s'il n'existe pas une structure de coordination 
efficace. 

Ainsi done, les re herches relatives au contrile 
des maladies des bovins de traction e mtme que les 
autres facteurs limitant !a promotion d la CA d' une 
faqon gdn6rale dvront etre mences simultan6mcnt. 

Quoiqu'il n'existe [as des affections stcifiqucs 
aux animaux (Ietrait il est tout (k.mime utile de 
parler de ce.taines affections graves qui pctivent 
porter prjudice au de-cloppement e la TA. Notis 
citerons par exernple la peste bovine, la pcri-
pneumonie contagieuse bovine, la flUvre aphtese, 
la trypanosomias-, la brucellose, les maladies 
caus&es par les tiques, les helminflioses, les ialadies 
nutritionnelles etc... II existe toute une multitude de 
maladies pouvant affecter les animaux. Les 
manifestations enrgistrcs peuvent diffdrer d' une 
esp ce Aune autre et d'une race tune autre. Par 
manque d'informations sur la situation sanitaire des 
autres animaux (cbeval, ine, chameau etc.) utilis&s 
pour la traction en Afrique de I'Oucst, cet expos6 
sera essr'.ntiellement axd sur les bovins. Nous 
,bordero is done le probl.me sous les aspects 
suivants: 

" 	le besoins en mati.ne de recherche sur la s rti 
de bovins de traction 

* 	les expdriences en matire de suivi sanitaire des 
animaux de trait 

* 	 les perspectives pour une am6lioration du suivi 
sanitaire des animaux de trait 

Les besoins de rechercle 
Das les systmes de gestion pratiqus en Afrique 
de l'Ouest l'acccnt est plus port6 sur le mainticn de 
l'effectif du troupeau que sursa productivitd. Dc cc 
fait Its animaux sont maintcnus dans un 6tat de 
productivit6 suboptimale avec Icstress des maladies 
tn)picales d'tun 6t6 et la malnutrition de I'autre. 
Dans ces conditions, tout effort en vrue d' augmenter 
leur productivitC peout affecter leur -quilibre 
physiologique et amener A des r&sultats catas-
trophiques. L' exploitation de ces animaux pour la 
traction ne peut &re possible que si lcur situation 
sanitaire est maitris6e. En d'autres termes les 
initiatives de d6veloppcment de IaTA doivent olxir 
Aun programme strict de suivi sanitaire.

Le,- problms de sant6 des animaux detraction 

efforts de l'agriculteur et mcmc sur toute 
l'exploitationdelacommunaut6. Uagriculteurpcrd 
confiance el foi en la TA et I'adoption de la 
technologic petit baisser beaucoup dans la zone de 
prdilection. Un animale de trait malade peut 
4galement provoluer Ic n&me effet de dC-cou­
ragement aupn~s des populatiors concemcs. lLe 
groupe de travail de Ialclicr de Freetown a 
C-galement fait remarqucr que les vaccinations 
contre les pincipales maladies l6galement conta­
gietises ainsi que le deparasitage des animaux contre 
les parasites internes ct externes ne sont pas souvent 
effectu&s sur des bases rdgulires et qu'il n'existe 
presque pas de collaboration entre les projets de TA 
et les services vdt6inaires et d'Clevage. 

Les animaux de traction sont done exposis atx 
risques des maladies darts toutes les r6gions 
d'Afrique de l'Ouest. Beaucoup de recherches ont 
d6jA t6 niendes et un bon nonibre d' informations est 
disponible sur le contrfle dpizootologique des 
maladies par les vaccinatiorts, les deparasitages, etc. 
L'efficacit6 de ce.s mesures n'a ixLs toujours dr6 
satisfaisante dans toutes les rcgios d'Afrique de 
L'Ouest; ]a peste bovine, la p6ripneumonie 
contagieuse bovine, la fivre aphteuse, la 
trypanosomiase, la rikketsiose persistent encore et 
posent un problcme sdrieux AI'introduction et A 
l'intensification des programmes de TA. 

Le vdtrinaire devra done prendre en 
consideration tous los facteurs influenqant 1' tat de 
santrides animaux de trait et notamment Ic travail, 

qui petut constituer un 616ment important de stress, 
i&tuisant la rsistanc des anirnaux aux maladies qui 
prdvalent en Afrique de l'Ouest. Nous citerons ici 
surtout les trypanosomoses, les maladies causdes parles tiques ct les endoparasitoses. 

Ouoictue le N'Damna ct cenaines races locales 
taurin"s soicnt considercs cn Afrique de I'Ouest 
comme trypanotol6rantes, force est de constaterque 
ces animaux devicnnent malades lorsctue la pression 
trypanosomienne est tr~s forte dins Icur zone 
6cologique et lorsque leur condition d' alimentation 
est patvre. Le stress de production, l'61at 
immunitaire faible de l'animale pcuvcnt 6galcmnt 
amener lc N'Dama trypanololdrant vdc1veoppcr des 
symptomes de trypanosomose tcls que Ia faiblesse, 
I'an6mie, l'avortemcnt clicz Ies fenelles, 
I'improductivit6 ct mtnme li mortalit6. I recherche 
dans le domaine dc la trypanosomose est done
n6cessaire pour mieux comprendre Icphnnom~ne desane deLesd mbkms anmati detr'panotolkrance ct Ic lien entre zone done. 

ont fait l'objet de discussions dans les groupes de 
travail lors du 2iC~me atelier du ROATA tenu i 
Freetown en Sierra Leone en 1986. LL groupe a fait 
remarquer que Ia mortalitd ou la morbiditd d'un
animal de trait peut avoir un impact sdrieux sur les 

Pour de contrcr Ia trypanosonse tine forte 
connaissance de terrain, en d'autres trenes, tne 

enqu&e 6pizootologique, s'avre ndccssaire. 
En cc qui conceme les endoparlasitoses, quoique 
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ces affections soient frquentes chez ls jeunes
sujets, ellesdevierment un probkme grave chez les 
adulteslorsquelesconditionsnutritionnellesnesont 
pas requises, ou Iorsque los animaux sont stressds 
par letravail. Les animaux travaillant dams lcs 
rizitres de bas-fonds ct qui piturent Aproximit6 des 
mares sont souvent contaunin(-s par lesm6ta-
cercaires issus do l'htitc intcrm6diaire que rcprd­
sente leLinwea auricdaria qui se d6veloppe dans 
ls retenues d'eau. Le risque pour cs animaux do 
faire a fascioloseprophylaxie cstplus que certain. Lado masso contre ls hlminthoss es 
dif aicieL ase malgr6acon nais ut
es1'
diffieile tondeuse malgr6 Iaconnaissaneclquo I'On 

Uinventaire parsitologique etentomologique 
doit constituer une tiche permanente pour los 
v tdrinaires e larecherche do nouvelles m6thodes 
de contrile basdes sur les6tudes &6ologiqueset 
biologiques estndcessaire. 

Pour plusieurs autres maladies, il s'agit cct outil de travail tant Ianimal, leprincipal
d'affctions latentes dent l'apparition n'intervient 
.liniquement qu'en cas do stres,;lor;que larsis-
tance de I'organisme de l'animal est faible. D'une 
faqon gindrale, avant toute introduction d'un 
programme de TA, il ost n6cssaire de procddr A 
des enqutes 6pizootologiques en vue do limiter los 
d6gIifs caus&,s par lesmaladies ci de r&luire los cofits 
d'entretien ds animaux. 

Les experiences en mati~re de suivi sanitaire 
des animaux de traction 
En dchors du cas dU Togo nous n'avons pas d autrs 
informations sur I'organisation do programme de 
suivi sanitaire des animaux d traction en Afuique de 
I'Oucst. Si'il en existe nous sdfions tnis intiress~s 
d'avoir des &)n6es pourcnichir nos expiiences, 

Nous savons cependant suivant lesstatistiqus 
del' OUAqu' un total de 1042 foyers do peste bovine 
on! idcnr6gistr6s en Afrique de I'Ouest et Ccntrale 
durant laI-kriode do 1978 A 1984. La maladie a 
ravagd pros de 7 millions de tutcs au Nig~ria et 
500,000 au Tchad on 1983 ct 1984. Comme pour la 
peste lxwinc, il y a eu plusicurs rapports sur la 
p6ripncumonie contagicuse bvine ct quclquecs 
petits foyers de fiRvre aphtese. 

Cependant, le pronostic pour lacontrfle et 
l'radication de a peste bovine cstbon, reaisle 

danger ne petit etrextirpt dofinitivemcnt que si la 
campagne panafricaine do lutte contre ctte maladie 
continue avec ['aide dos organkafions inter-
nationalcs, des pays impliqu6s dais lalutte ctdes 
dleveus. Li ou la maladie devient cndhmique il y a 
lieu d'assurcr son conir6le ou son 6radication. 

Beaucoup d'autres maladies que nous ne 
pouvouns citcr ici causent Cgalement des d6gAts au 

cheptel africain etsingulitrement aux bovins de 
trait. Si nous voulons conserver cc patrimoinc que
constitut laTA, une organisation du programme
sanitaire s'avcre indispensable. Le Togo a pour sa 
part basd son action sur la strat6gie de la 
coordination .Atravers leProjet pour laPromotion de 
]a Traction Animale (lePROPTA). 

Explrience de I'organisation du suivi sanitaire 
des animaux de trait au Togo 

r l'&choc do a premiere tentative do moto­
risation do notre agriculture, lesresponsables duMinister du Ddvoloppement Rural ont d6cidd dose 
toumervcrs laCAcomme 6tape pr6paratoire ,Acette 
6chance. 

Tous lesorganismes intervenant cn milieu rural 
ont alors mis on place des programmes do 
vulgarisation de laCA, multipliant ainsi trs consi­
dterablement lenombre des altelages. Le motcur do 

problcme auquol se sont vus rapidcmcnt confrontds 
lespremiers postulants cit ceiui de lasant6 des 
animatx. 

En cffet, Acause du r6le important assign6 5 la 
CA dans lapolitique do promotion de lagriculture 
ai Togo ct du fail do lagrando sollicitation dont il 
fait l'objct, l'animal d traction mdrite qu'on lui 
accardo une attention toule parliculi.re. Ceci ne fut 
pas lec:Ls dans Iospremiers moments do I'adopon 
do laCAet il s'en cstsuivi dos taux de mortalit6 trs 
dlov6s qui ont finipar intcrpelcr los responsabics des 
diff6rcnts programmes. lUs services v6t6rinaircs el 
do lasant animale (SVSA) ne parvenant pas Ai 
contoumcr l'6pineux pobhkme d la logistique qui 
estsouvent lesien, lePROPTA, organisme de 
coordination et d'harmonisation des strat6gics ctactions de CA, s'est vu confier lamission d'orga­
niser laprotection sanitaire des animLux de trait. 

Actions de PROPTA 

Le PROPTA ne disposant xLsd'un personnel assez 
important pour inbervcnir directcment en milieu 
villageois, sos effirts ont dt6deployds dans ls 
quatre directions qui sont: 

0 un moilleur suivi des animaux transitant dns 
sos centrcs et dcstin6s aux agriculteurs; 

0 un renforcemont des moyons d'intervention des 
services v6tdrinaires et do lasaate animale par 
un appui logistique efficace e lesuivi des 
interventions; 

0 Ia mise en place d'une pharmac;e dans Ic souci 
d'assurer une ri~gularit6 do ladistribution des 
mddicament, vdldfinaires de premiere n&cessitd;
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* 	I'organisation ou I'incitation A la tenue de 
rdunions dc concertation et de programmation 
des activit&s et l'harmonisation des conditions 
d'intervention. 

Afin d'assurer une bonne protection sanitaire 
desanimauxquisontdistribudsparPROPTAectpour 
leur assurer un bon suivi chez cs agriculteurs, une 
fiche de santo est etablie pour chaque animal. Scion 
leur oigine et compte tenu def traitemenLs djA 
requs A leurs lieux d'origine, des traitements 
prophylactiques leur sont faits syst(matiquement cn 
vue de les prdvenir contre la peste bovine, ]a 
trypanosomose ct Its parasitoses internes et 
externes. 

En tant que structure de coordination, le 
PROPTA provoque des rcdunions de concertation 
avec tous les acteurs de la TA au niveau de chaque 
region. Au cours de ces rtunions sont Claborcr les 
programmes de traitements prdventifs des animaux; 
les efforts Aconsentir par les uns et les autres en vue 
de maintenir les animaux en parfait ,tat de santo sont 
harmonis~s. Grfce Aces runions, tn concensus a 
pu &re trouvd en 1986 pour fixcr le coot d'un 
traitement ir6vcntif A700 CFA par animal de 250kg 
en moyenne. 

Mais le plus grand m6rite du PROPTA en 
matibre de suivi sanitaire r6side dams le fait d'avoir 
rcussi A faire adopter au niveau national tn 
programme annuel g~nralis6 de traitements 
prOventifs des animaux de CA. Ainsi, au cours de 
l'annc, 2 A3 traitements, voire 4 sont pmpos6s 
suivant les rCgiorns (2 darts la region des savanes, 3 
dans les autres rdgions ct 4 dlans les zones Afortes 
incidences parasitaires et trypanosomienncs). 
Ch, ic traitement comporte l'utilisation de d~pa-
rasitants internes et d trypanoprt6ventifs. W, 
animaux ainsi traits sont systdmatiquement bai-
gn6s avec uine solution d'acanicid. Ls mtmes 
traitements sont faits de faon systcmatique dan.s les 
centres de stockage avant la livraison des animaux 
aux utilisateur. Des fiches de santo accompagnent 
ces b.tcs. 

Face aux multiples sollicitations des paysants en 
dehors des traitements programms, les SVSA ne 
peuvent apporter Its solutiorts ad~quates faute di 
moyens approprids. e PROMTA a procd6 done A 
l'V6quipcment de nombreux postes v~tdiinaires en 
moyeas do doplacement ct en petits matriels de 
clinique. Les agents ainsi dot's do motocyclettes 
reqoivent des indemnitds pour frais de fonction-
nement eld'entretien proportionnels Al'utilisation 
des enigimntiAes fins de suivi sanitare. Pour pallicer
les ruptures intempesfives de stocks cn w~dicaments 
observes AIapharmacie vdt~rinaire nationale, il a 
ti ncessaire de mettre en place une pharmacie A 

gestion autonome au PROPTA. Cette pharmacie 
continue de jouer tin grand role tant dans le 
developpcment de la TA que de 'NIlcvagedans son 
ensemble au Togo. 

LL PROPTA dispose d'un lalbratoire modes­
tement 6quip pour ]a diagnose des parasites du 
sang, des parasites gastro-intestinaux et des 
parasites cxtemres. 

Ie bulletin Force Animale dans sa rubrique le 
'Coin du Vt6rinaire' public des programmes d 
traitemenLs prventifs el vulgarise des techniques 
il6mentaires d traitement de certaines affections. 
Le pro)bIme rencontrn6 Acc niveau est le manque 
d'articles sur des cas rsultant de situation pratique 
de terrain; sur cc plan les gens &el'art restent 
insensibles aux appels du PROPTA. 

lors des s~ances de formation cn CA les so;is A 
donner aux animaux sont ddvelopls aussi bien A 
l'intention des agricultcurs que des agents d'enca­
drement. 

Avec les moycris mis en oeuvre et toutes les 
actionslu'ilentrcprcnden mati redcsuivisanitaire 
des animaux d trait,Ie PROPTAcntcnd montrer clue 
le developpement de la TA darts sa globait ne peut 
se rdaliser sans qu'un accent trs important soit mis 
sur la sant6 des animaux. 

RMle des Services V~ttrinaires et de la Sant6 
AnImale 

C'est le service le plus actif sur lc terrain. Les chefs 
d'inspections vtrinaircs ct leurs agents d'cnca­
drcment 61aborent des calendricrs rigionaux d 
traitements prdvcntifs. l'excution de cc pro­
gramme se fait par les agents qui, aupamvant ont 
propos6 les calendnicrs do zones M1abors en 
collaboration avec l'encadrement agricole do lours 
milieux. Les calcndricrs dofinitifs tiennent comlie 
des variations paflologiques saisonniures. 

Les agents des SVSA sont chargds de rsoudre 
les problmes sanitaires ponctuels que rencontrent 

les animaux (traitements divert). ls sont done 
appcls Afaire des toumcs de visite sanitaire et A 
rdpondre aux appcls des paysans. Ils suivent des 
programmes annuels de vaccination contre la peste 
bovine et le charbon bact6ridien. 

Rble des organismnes de vulgarisation agricole 
Les agents dclencadrement agicole sensi- bilisent 
les aysans et les informent sur les calendrir de 

traitements jr6ventifs (dans leurs zones) qu'ils ont 
dlabor~s ensemble avec les agents &s SVSA. 

En dehors des traitements prdvcntifs organisds, 
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v 
les agents d'encadrement vicnnent Aila recherche du 

tdinaire lorsqu'un animal connait des prol)l.mes. 

RMle des ranches 

Le PROPTA s'approvisionne en animaux essen-
tiellement aupr&s des ranches pour la foumiture aux 
organismes demandeurs. Ces ranches disposent de 
services charg6s de l'hygnc et. de la santd du btail 
et les animaux sont en consdquence bien suivis. 
Lorsque lcs achats se font chei des 6leveurs 
traditionnels un d6parasitage est automatiquement 
fail, suivi d'un traitement trypanocide ou trypano-
prvcntif. Quelle que soit l'origine des animaux, ils 
reqoivent, avant d'arfiver aux agrict:hteurs, les 
traitements prophylactiqucs indiquds plu. loin. 

Grice aux nombrcuses r6unions, bien des probhmes 
ont pu trouverdes solutions Ateml. ct la plupart des 
organismes intervenant dims le d,veloppcment de la 
CAont dt6 inform6s trs rapidemcnt des dispositions 
nouvelles pour apportcr leurs suggestions construe-
lives. 

L'"quifp :ment des agcnts v&finaircs en moyLrtSlogistiqlus a faciit6 lou s intcrvlions. Lecatox dc 

morbiditi a ainsi diminu6 de faron Iris sensible 

ddbut dclF'olratioi suivi sanitairc. IInc faitl as dc 
doute que les bocufs de CA sont sur Ic p~lansanitairc 
les mieux loti, dans noire xys. 

GIricc i la pharmacie du PROPTA lc probhlnme

de rupturL de stocks a rt6 solutionn6 au moment 

oppoltun. Bien des Olcvcurs ont trouv6 
en cette 
pharmacic le salut pour leurs 6levages. La plupari. 
des organisms inter, cnant dans le d6%coppcmenl 
dc la TA darns notre pays conmcncent par prendre 
Iliabitude de l'o"2anisation du suivi saniLtire. Dams', 
ccrtaines r6gions comnic la Kara ct la Ccnlralc, Ics 
traitemenis pr6%vc'ntifs dm;ncnt prrsentcmnt 
auomatiluenncnt sans qu'il soit ntcessairc d'orga-
niser prIcableIcnirit ties reunions ; Ics relations 
entre les agents des organismis de vulgarisafion et 
ccux des SVSA y sont mcilleurcs. Par contrc, dans 
Its autres nrgions il persistc encore un mratnuc 
d'hannonisation clue Ic PIROIT'A tcnte d'instaurer 
par Ies reunions qu'it organise chaque annc,
Uaulomatisme des tnaiteicents c la comprhension 
de plus cn plus grnde qu'ont Ies agriculteurs des 
dmparsitages des aniamux et du traitement anti-
tryparnidicn conslitucnt Aine pats s'en doutcr un 
acquis qui pcrmcltra d'entretcnir en parlie les bors 
rt3sultats enn~gisrCs. 

Toutefo>,, il existe des paysans qui Wront 

tOujours pas compris Ie r6le salutaire que jouEnt les 
traitements prdventifs. C'est pourquoi I'effort 
enlrctenu jusqu'A pr6sent doit &tremaintenu pour
dviter les revirements d6sagr6ables de tendance. 
Aini, les capacit6.s dinterventions des agents 
vUrinaircs, les concertations, les publications, les 
sensibilisatiors doivent se poursuivre. 

Perspectives pour Ic suivi sanitaire 
Le suivi sanitaire tel que coordonn6 actuellcment 
partir du PROMTA semble Eire la meilleure forme 
d'organisation. Cependant, avec I'accroissement di 
nombre de pratiquants de la CA et leur prise de 
conscience progressive, la tcndance sera de leur 
faire prcndre en charge, de faqon graduelle, les frais 
. .... e.it.ns vAt-rinaires pour permeltre aux 

S VSA de rdsoudre le probl, me de moycns matlriels
cui costitue le plus important point d' achoppement 
pour le moment. 

A tcmic, le PROl'A dcvra sc retirer Iorsque 
V'orginisation sera compltement installc et clue les 
SVSA auront fait leur la coordir'tion de cette 
activit6. Une privatisation des interventions pourratre envisag6c par la suite. C'est Acc prix, et de faqon 

conjugu 6cavcclcscffortsdesagcntsd'cncadrenient 
dams Ics domaines du suivi technique, de la for­mation ct de la scrsibilisation clue nous pensons quele rythme de 1'Uvolution de la TA au Togo sera 

maintenue. 

Conclusion 
Uid6e de cc document nest Is de dcire toule- les 
affections des bovins de trait. Notre modeste 
contribution cst de riontrvrquc la sant6 des animaux 
constiluc la base de r~ussite de la TA. Mais cette 
sanW nest pxs mainicnue uniquement par les 
traitemcnts i base de m6dicaments. Uon doil tenir 
coml de l'hygibne en gn6ral, des facteurs 
nutritionncls ct 6cologiques, 616mcnts de stress qui 
diminuent la rsislance de I'organisme de I'animal, 
l'exposant ainsi aux divcrscs maladies. 

Les expericnccs accluises qa cl I5nous niontrent 
clu'une bonne organisation d'un programme de suivi 
sanitaire des animaux de trait r~duit consid6­
ralilcmcnt les taux dc morbiditd ct de morialitd ct 
contribuc par voic de cons&lucnce A Iaccrois­
sement de l'cffectif cl du taux d'adoplion de la 
technologic. 

Ces r sulitats ne pcuvent 6tre acquis clue grfice A 
un programme coh6rent de recherche das le 

domaine de la santc des animaux de traction. 
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Abstract 

This paper discusses diseases to which draught animals, particularly bovines, are 
susceptible in West Africa. Research is needed on the relationship between 
trypanotoleranceand work stress,better treatmentsfor helininthinfestationand on the 
partplayedby work stressin precipitatingthe onset ofother diseases. 
7he needfor adequateextension services andregularveterinarycheck-ups is stressed 
7he methods used by PROPTA (Projectfor the Promotion ofAnimal Traction)in Togo
toprovid these servicesisdescribedasis the considerablesuccessachievedbyPROPTA 
in iniprovingthe health of draughtanimals. 
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Rapport sur le Suivi Sanitaire des Animaux de Trait au Togo 

K. Kossi Akoh* 

Rsum 

Cet article ddcrit le rile du PROPTA (Projet pcur lapromotion de la traction aniale)
dans le suivi sandtaire des boeufs de trait au Togo. Dans la plupart des regions, le 
persornel du PROPTA effectue trois visites par an afin de procdder d des soins 
vdtdrinaireset J des traitenents thrapeuuiques Cette operation a pernis au taux de
mortalitgdes airnauxde tomber de 15%J 3%au cours des cinq dernitires aiuses. Les 
perspectives d'avenir du systMie de suivi sanitaire sont exawdnes. 

Introduction 
Aprs 1'dchec do la premiere tentative de moto-
risation de notre agriculture, les responsables du 
Ministbre du l~vcloppcmcnt Rural ont d6cid6 de 
tourner vers laculture attel&z (CA) comme 6tape
prcparatoire Acotte choance. 

Tous lesorganismes intcrvenant en milieu rural 
ont alors mis en place des programmes do vulga-
risation dc laCA, multipliant ainsi trs consi-
d6rablement lenombre des attelages. 

Lo moteur de cct outil de travail 6tant 1'animal, 
Icprincipal problme auquel se sont vus rapidement 
confront6s Iospremiers postulants est cclui do la 
santd des animaux. 

En effet, Acause dii r~le important assign6 AIa 
CA dans lapolitique do promotion de I'agriculture 
dans notre pays ct du fait do lagrande sollicitation 
dont il fait I'o)jet, l'animal do traction m6ritait 
qu'on lui accordat une attention toute particulire.
Ccci ne fut pas lecas dans lespremiers moments de 
l'adoption de laCA ctil s'en ost suivi des taux de 
moralitd tr~s 6lev6s qui ont fini par interpcler
los responsablcr des diff6rcnts programmes. Los 
services vdtirinaires etdo lasant6 animale (SVSA) 
ne pxirvcnani pas Icontourner 1'Upineix prnhlihmc 
de Ia logistique qui est souvent le sion, lePROVIA, 
organisme de coordination etd'larmonisatior, des 
strt6gies ct actions de CA, s'est vu confier la 
mission d'organiscr laprotection sanitaire des 
animaux de trait. 

Actions du PROPTA 
Le PROPTA nu disposant pas d'un personncl assez 
important pour intervcnir directement en milieu 

pour 

(PROPTA), i.P. 37, Atakpan;,Togo 


*Projet ia Pronoiion de In Traction Animate 

villageois, ses efforts ont 6t d6ploy6s dans les 
quatre directions qui sont: 
* unmcilleursuividcsaimauxtraasitntdanssc
 

centres et destins aux agricultcurs,
 

0 	 un rcnforcement des moyens d'iniervention des 
services v&6rinaires ctde lasant6 animale par 
in appui logistique efficace et l suivi des 

interventions, 

l Ia mise en place d'une parmacie dans le souci 
d'assurer une r6gularit6 de ladistribution des 
m6dicameiits vt6rinaires de prcmire n6cessit6, 

a l'organisation ou l'incitafion b Ia tenue der6unions d concertation ci do programm:ition
des activit.s etl'harmonisation des conditions 
d'intervention. 

Un meilleur suivi des animaux dans les centres 
PROP.A 

LU PROI'A assure ladistribution des bocufs de 
traction dans lcsregions Marifime, des Plteaux et 
Centrale. !1foumit des animau'c iu Projet Culture 
Attcl6c (PCA) et A d'autrcs structures dans los 
r6vions de laKard ctdes Savanes. 

Afin d'assurer une bonne protection sanitaire 
des animaux qui sont distribu6s t pour leur assurer 
un bon suivi cliez los agriculteurs, une iche de sant6 
est diablic pour chaque animal par lePROPTA. 
Solon leur origine ctcompte tenu des traitements 
d6jA rcqus Aileur lieux d'origine, des traitements 
prophylactiqucs leurs sont faits syst6matilquement 
en vue de los pr6vcnir contre lapeste bovine, la 
trypanosomiase ctlesparasites intems etextemes. 
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Tenue de runlons de concertation et 
harmonisatlon des Interventions 
Le PROPTA afait adopter un caleadrier national de 
traitements prdvendifs des animaux de CA. Aini,3 
traitements sont programms par an dans toutes les 
regions sauf dans celle des Savanes ob 2 traitements 
sculement sont programmds. Cette exception est 
due au nombre tr~s important des animaux de trait 
dars cette rtgion etAla dur~e trs longue de lasaison 
sche qul r6duit considerablement les pressions 
glossinaires et parasitaires. Les pdriodes relenues 
sont selon lesrdgions: 

* ler traitement: dejanvierAavril 

* 2e traitement: de mai Aaofit 

* 3e traitement: de octobre Ad6cembre 

UnquatriPmetraitementestenvisag6parlechef 

d'inspection vdtdriraire (Responsable Rgional des 

Services VErinaires) lorsqu'il trouve qu'une

Iocalit6 est plus expos6e aux rdinfestations ce les 

autres. 


Au debut de chaque annde leresponsable du 
suivi sanitaire passe de region en r6gion pour tenir 
des reunions ou participer Ades r6unions ob il est 
decide lapdriode de demarrage des campagnes de 
traitements. Le contr6le du suivi sanitaire se fait 
grace Ades fiches de rapports Clabor6us ctdistri-
budes aux agents vdtdinaires par lePROPI'A. Ces 
friches pennettent aux chefs d'inspections vt6-
rinaires de rdiger une synth~se en forme de rapport 
gdnral d 'activits pour le suivi sanitaire des 
animaux de CA 

Un renforcement des moyens d'lntervention 
des services vt4rinaires 
Lappui apport6 aux SVSA touche aussi bien les 
moyens de d6placement que lepetit mat6riel de 
clinique. 

Des motocyclettes et tine cainionette b~ichc ont 
t6 mises Aladisposition des agents des SVSA en 

1985. 

Tous les agents ayant obtenu des 'motocyclettes 
PROPTA ont rc~u dgalement un &tuipement 
complcmentaire de materiels de clinique. Ce ma16-
rid a dt renouvel une fois pour chaque agent. 

Mise en place d'une pharmacle 
Lapharmacie du PROPTAa dtdcr.ce pour rmdi1er 
aux problmes de ruptures frdquentes de stocks 
constatics Ala pharmacie des SVSA Ces ruptures 
engendraient de sdrieuses difficults dans l'exd-
cutiondes programmesdetraitementsprdventifsqui 
se trouvaient de cc fait pertuxbds. Devant l'incer-
titude qui pointait Al'horizon, il a d dcide que 2% 

du chiffre d'affaire de lapharmacie du PROTA 
alimente uinccaisse devant pcrmettre de poursuivre 
l'appui logistique aux services v~tt&inaires Alafin 
du financement extdrieur. Le montant ainsi dlixnA 
estpass6 de 692,620 FCFA en 1984 A6,113,398 
FCFA A]a fin de 1989. 

La protection sanitaire d'un grand nombre 
d'animaux de trait 
Ccci passe par une plus grande sensibilisation des 
agriculteurs sur l'hygine etl'alimentation des 
animaux de CA. Ainsi, mises Apart les informations 

donns lors de ]a formation des agriculteurs, des 
tournes conjointes de sensibilisation et de vulga­
risation doivent Ure cntrepises par les agents des 
SVSA, lePROPTA et les chargs de CA des 
organismes de vulgarisation. Ces toumn6cs de suivi 
technique seront des occasions d'dvaliation de 
l'agriculteur sur les probl.mes de santd, d'hygikne 
etdalimentation des animaux; des conseils per­
mettront de rectifier les erreurs etimperfections 
observes. 

Dans lemrme temps, 'on devra renforcer 
considerablement les moyens d'intervention (logis­
tiques) des agents vdtdrinaires. Etant donnd I'n­
suffisance des moyens dont disposent lesSVSA et 
A cause du tarissement des aides octroy6es au 
PROMI'A pour lesuivi sanitaire, il doit 8tre sdrieu­
sement envisag6 laprise en chaige par I'agricuteur 
del'intdgralitd desfraisd'interventionsv6tdrinaires. 
Pour cc qui concere les animaux de traction, lrs 
tarifs de prestation de soims seront de 150 FCFA et 
de 600 FCFA respectivement A laclinique vdtd­
rinaire et Adomicile ct n'incluent pas les prix des
m6&icanments. Des rectus avec souches seront d6­
livr~s par les agents v6t6rinaires et in versemont 
ser fait sur labase d'uneau chef d'inspection 
comptabilisationds re;us. Itseratenu une compta­
bilit6 des sommes ainsi collect&es et gdres loca­
lement par les chefs d'inspections vctlrinaireas. Ces 
demiers fourniront alors A leurs agents tous les 
moyens n&cssL:m.es pour effectuer un bon suivi 
sanitaire des animaux de trait. Uon doit noter que
prdsentement, lecoat des traitements pr-ventifs 
(ddparasitages interne et exteme et traitement 
tiypanopr6-ventiI est ddpass6. Fix6 depuis 1986 A 
1400 FCFA par paire de bocufs, I'augmentation 
successive des prix de m6dicaments observ6c depuislors a eu pour effet d'amdnuiser lamarge bdn6­
ficiaire destinde Acouvrir lespertes de produits et 
lespetites r(parations des moyens de travail. II 
s'av~re ncessaire que cc coftt passe de 1400 FCFA 
A2000 FCFA lapaire Apartir de janvier 1991 afin 
de continuer A garantir l'utilisation de doses 
addquates de mdicaments lots des futurs trai­
tements. 
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Risultats 
Grfceauxnombreusesrunios, biendesprobl mes 
ont pu trouverdes solutions Atemps ct la plupart de 
organismes intervenant ans le developpeinent de la 
CAont tWinfondtrsapidementdc.sdisposiions 
nouvellcs pour apporter leurs suggestions construe-
tLives. 

ldquipcment des agents vdtrinaircsen moyeris 
logistiques Afacilitl leurs interventions. Le taux de 
morbiditt a ainsi diminud de faqon trs sensible. Le 
tauxdemorlalit6esttomb.3-4%orsqu'illait 
de 15-20% au d.but. i1ne fail pas de doute que les 
bocufs de CA sont sur le plan sanitaire les mieux 
lolis dans notre pays. 

Grtce Ala pharmacie du PROPTA le prol~me 
des ruptures de stocks a W- solutiunne au moment 
opportun. Bien des d1eveurs cnt trouve en cette 
pharmacie le saut pour leurs d1evages. 

La plupart des organismes intervenant dants le 
developpement de ]a traction animale clans notre 
pays commencent par prendre I'habitude de 
I'organisation du suivi sanitaire. Dans certains 
r6gions comine la Kara ou la Centrale, les trai-
tcmcntLs prCvcntifs demarrent prrsentcment auto-
matiquememt sans qu'il soit ncessaire d'organiscr 
prcablcment des runions; les relations entre les 
agents des organismes de vulgarisation ct ccux des 
SVSA y sont mcilleurcs. Par contre, dans les autres 
r6gions il prsiste encore un manque d'harmo-
nisation que le PROPTA tente de corriger par les 
reunions qu'il organise chaque annre. Uauto­
matisme des traitements ct la compr~hersion de plus 
en plus grande qu'ont les agriculteurs des depa-
rasitages des animaux et du traitement anti­
trypamidien constituent A ne pas s'en douter un 

acquis qui pcrmcttra d'cntretenir en panic les bons 

r~suitas cnngistrs. 


Perspectives 

Quoique trts satisfaisants, Ics nrsutats obtenus 

m6ritent d'treconsolid(s ct mt2me d'6ntrc amnliors, 

Pour cela un certain nombrc de dispositions doivcnt
 
6tre prises afin de permcttre au suivi sanitaire des 
aninmaux de trait de connailtre plus de succbs. 

Le PROPTA devra alors continuer de jouer Ic
rble ile coordinatcur ct d'animatcur qui a 6 e sien 
jusqu' A lsscnt. il devra, en collaboration avec la 

I)SVSA, I., rhonacie (WZ 'Sanid Aninale de 
Base' et lc.s s!ruc!urcs rgionales de vulgarisation 
agricole enlrepreiure desactionsen vue d'assurerla 
protectionsanitaire d'un nombretoujours plus grand 
d'animaux de trait, a cjualit6 t I'efIicacit6 des 
interventions ct la disponibilit6 des produiLs 
vt6rinaircs clans les;Iocalit~s recu]cs. 

Deux'srminaires dL recyclage'sont necessaires 
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par an : Pun portera sur la santI6 e l'hygi~ne des 
animaux de trait et l'autre leur alimentation. Ces 
serinaires pourront durer 3 A5 jours et devront se 
tenir dans chacune des nrgions avec de petits 
groupes de partlicipants pour dviter de paralyser 
route une rt~gion et pour amoindrir les frais de 
fonnation par s6ance. 

Pour pallier A l'insuffisance du personnel 
teclmique des postes vdtrfinairus il sera procd6 
(comme le prdvoit d'ailleurs le projet G17 'Santd 
Animale & Base') A la formation des jeunes 
agriculteurs des groupments coxijxratifs afin qu'ils
soient en mesure d'assurer les premiers soins aux 
animaux malades et dL dire avec plus d prrcision 
cc dont I'animal souffre pour pouvoir mieux 
informer le vtrinaire de la loralit6. Toutefois, ces 
jeunes initi&s ne pourront detenir des anfibiotiques,
des vaccins et des produits dangereux. 

Sur un tout autre plan, le laboratoire du 
PROPTA, bien 6(luip6 pour Its analyses de sang et 
les analyses coproscopiques, pourra venir en appui 
aux inspections vrtrfinaircs qui le souhaitent. Ce 
laxratoire, tout en aidant Aposer les diagnostics de 
faqon plus pnrcise, devrait &re inserr- dans un 
programme national d'6tudcs C-pizzotologiques. Le 
seul handicap A cc niveau est reprasenti pour le 
moment txirle manque d'un technicien spcialis6 de 
laboratoire, cc qui maintient cc prcicux instrument 
clans un 6tlat de sous-exploitation depois son 
acquisition en 1987. 

Li disponibilit des produits v~t rinaires dans
 
les iocalils recules
 

Gr;cc Asa pharmacic, leI PROPTApourra constituer
 
un soutien au projet GTZ 'Sant6 Animale de Base'
 
cLans son volct villageois, notamment en expd­
rimentant le systlme des bortes Apharmacie aupr~s
des groupemens dejcunes ruraux qui pratiquent la
 
CA ct 
 qui acccptent la formation d'un auxiliaire 
vgt~inaire en leur scin. 

La pharmacie du PROCIPA dcvrait A I'avcnir 
aider celle, centrale de lorn6, ; micux distribuer les 
mrdicaments vrtdrinaires dans les zones ou celle-cin'est pas encore bien implantne. lie serait comme 
une succursale ans la region des Plateaux. Le 
PROPA commandcra alors des produits par 
l'intcm6diaire de la plarmacie cc-trale qui Ics lui 
livrcra au prix de revint hors ta:;e ou directement A 
partir des Iaxratoires. Les prix & vente seront 
parmonis6 e les stocks constitus p r Ie PROPTA 
pcrmetront d'viier les rupturcs imnprnvisibles. De 
telles dispositions permellront 6galement au 
PROPIAde continuer Amettre de dtd2%du chiffre 
d'affaire de sa plarmacie afin de continuer A 



appuyer les services vdtdrinaires dans lesactivits 
de suivi sanitaire des animaux de trail 

Conclusion 

Le PROPTA a joud un r61e trts remarq uablh dns le 
pass6 en mafiire de suivi sanitaire des animaaux de 
CA. IIcontinue de jouer un r6le impoii t.-.nd6pit 
de l'intervention de plusieurs autres organi:mes et 
des rogris rdalis6s. 

L'acquis sanitaire n'dtant jamais definitif, 'on 
doit fairepreuve d'une certaine vigilance de faton 
permanente. Les actions du PROPTA ayant W 

celles de coordination, d'appui et de contr61e a 
l'endroit des autrts structures, le Fri jet se devra 
ddsormais de prpa'erson retrait dans ledomaine d 
I'appui et du contr6le afin de pcrmettrv aux autres 
structures dejouer pleinement leurs r6les Aelies. Le 
PROPTA continuera tout de mrme d constituer un 
cadre de rdflexion, d'exploration et d'exprdimen­
tation de nouvelles stratdgies en vue d'accroitre 
I'cfficacitd des divcrses interventions. Pour 
I'instant, ilse doit done d poursuivre laplupart de 
ses activitds afin de ne pas se retrouver Ala case 
&parl. 

Abstract 

7hispaper describes the part played by PROPTA (Projectfor the Promnotion ofAnimal 
Traction)inproviding health carefor draughtoxen in Togo. In nost areas3 visits are 
made eachyearby PROPT4personneltogi-eveterinarycareandniedication This has 
led to afall in morbidity amongst draughtanitmalsfrom 3 to 15 percent htring the last 
5years.Prospectsfor the fiautre of this healthcoa-rol system arediscussed 
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La Sant des Animaux de Trait
 

Jos~a S.Dossou*
 

Rsum
 

La culture atteldedemeure une activite d'avenir danslespays fropicaux. C'est zie source
d'dnergie renouvelable bon marchud d'autant plus conopatible avec l'dtat do sous­
dveloppement des pays africains qu'elle participe 6 la IAte pat-ir autosuffisance
alinentaire par I'augmentationdes surfaces enbh, vdes et ! einbouchebovine.
La formation plus accrue des payscats, la restructuratiwi des services vdtdrinaires et laprise en charge des soicrsde satt des anirnaux de trait par lespronjoteurs de la culture 
attelle,pernettront de liniterles contraintes tides au sdvi sanitaire qui constituent tin 
frein pour la vulgarisation de cette techniquedans nos pays. 

Introduction 
Ces demircs anndes, levif intdr& que suscite 
I'utilisation d'aaimaux d trait comme source 
d'dncrgie pour les travaux agricoles sous les 
tropiques, s'explique par les dchecs subis dans le 
passd avec les tentatives de m6canisation rapide de 
I'agriculure principalement au moyer, des tmcteurs. 

La promotion dc la culture attel6e (CA), 
technologie appropri6e pour les petits exploitants
agricoles des pays en voic de dveloppement,
pcmlettra d'augmenter laproductivitd agricole, de 
r6soudre ainsi leprobl~e do l'autosuffisance 
amentaireetd'amdiorcrles conditionsv iateisialns 

de vie &oshabitants. 

LWs contraintes auxquelle-s so!,tsoumises lCs 
petites exploitations agricoles en Afrique en matitre 
de CA sont multiples et limitent sa vulgarisation,
L'animal constituant I'c616ment essentiel de cc 

systc.me est souvent n6gligd par ceux qui souhaitent 

promouvoir cette technique darts
nos pays. 


La cl du succs de laCA est avant tout la 
resolution des prolbhlmes d'61cvage des animaux de 
trait Aisavoir laconfinuitd toute I'ann6ce das Ic 
rationnement, lerespect d'un rKgimc de travail 
compatible avec cette alimentation et lesuivi des 
soins do santdindividuels. 

La pr6sente communication traite de cc domier 
facteur qui demeure un problhme crucial chez les 
petits exploitants en Afrique etlimite l'introduction 
de laCAdans certaines contrdcs Avocation agricole. 

*Cenfre 
d'Adllon Rigional pour I- Diveloppenwnt Rural 

de I'Atacora BP32 Natltngiou, ltcln 


Situation sanitah e 
Les 6checs des projets de d6vcloppement de laCA 
en Afrique s'expliquent aussi par landgligence des 
v6tdrinaires aux animaux de trait. Presque partout en 
Afrique, l'cnvironnement sanitaire est d6fectueux. 
La plupart du tcmlx, lespromoteurs d cctte 
technique n'ont pour objectifs que de promouvoir la 
production des cultures industrielIcs d'exportation,
mais n- ,tisposent g6n6ralcment pas de sro-cialistcs 
en dlevage d'animaux d trait. 

En niatice de CA oulrm les traumatismes en 
rapport direct avee le travail et les affections 
favorisdes par une r accrue, les animauxaetivite 
de trait souffrcnt des m mes maladies quc legins
b~tail dans I'61evage tmditionnel. Dans laplupart 
des pays oise praticlue cette tcchnique, le probhme
des soins sanitaires demcure pr6occupant, car les
 
trdditionncls services v6t~inwircs sont toujours

orient6s vers une prophylaxie collective alors que

les soins aux 
animaux de trait doivent relcver d une
 
niddecine individuelle.
 

Sante et choix des animaux de trait 
Usuivi sanitaire est tin volet trs im;ortant de 

l'entreticn des animaux de trait. S'il est n6cssaire 
de nourir ct de loger correctement les animaux, il 
faut aussi veiller Aleur bonne saW. Pour ela, il 
s'avirtn6ccessaire de s',lssurcr ds leur achat, avec 
I'aide d'un vWtt-rinaire, que les animaux orit bien 
sains et indmnries de maladie contagictse. 

Bien que lechoix des animaux d trait soit 
souvent port6 sur laconformation, I'5ge, lepoids et 

les caractbres d l'animal, il importe d'insister toutparticulirement sur lecrit.re racial &casles zones infest6es do glossines. Los choix doivent 
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prioritairement porter sur les races trypanotoldrantes 
ensuite semi-trypanotoldrantes et autres. Ces 
demibres doivent bWndficier d'une attention toute 
particuli.re. 

Le Tableau I donne une vue sur certaines races 
dlevdes en Afrique de r'Ouest et ayant une bonne 
aptitude A la CA (Munzinger 1982). Le choix 
judicieux des animaux fait, ils doivent etre mis en 
observation puis vaccin6s contre les dominantes 
pathologies de la r6gion. Les traitements contre la 
trypanosomiase sont n6cessaire en zone infest6e de 
glossines. Les autres interventions consisteront 
d'une part aux ddparasitages pdriodiques internes et 
externes et d'autre part, suivant les circonstances, 
aux traitements des maladies accidentelles sur-
venant au cours du travail. 

Les aspects sanitaires et techniques dtant du 
ressort ces senrices vdtdrinaires, le suivi des 
animaux sera concr tis/ par la tenue d'une fiche 
in'Ji ,iduelle de suivi gard6e par le paysan et dmarg6e 
par le chef du poste vdtdrinaire lors de la rdalisation 
de zhaque intervention sur les animaux. Un bon 
suivi sanitaire et technique constitue la meilleure 
garantie pour conduire Abonne fin la CA en milieu 
paysan. I1incombe alors au service vtcdrinairz de 
tenir et de metkrn A jour dans chaque zone 
d'intervention un cahier de suivi sanitaire et zoo-
techniqueenplusd'uneprogrammationdetoutesles 
activitds sur le domaine. 

R61e de i'exploitant dans le suivi 

sanitaire 


La formation de I'exploitant demeure un pralable 

AI'introduction de la CA dans une contr6&. Cette 

formation de base des paysans et le dressage des 

aniimaux doivent impdrativement avoir lieu 

simultandment Un accent particulier doit 8tre mis 

surler6leprimordialquesoitjouerl'exploitantdans 

la pr6vention des maladies, les pratiques 

16mentaires d'hygifne vdtdrinaire, de i'habitat ei 


du travail des animaux. L'exploitant doit reconnaltre 
Atemps les probl~mes de santd de ses animaux et 
agir efficacement. 

Dans toute exploitation agricole ob les animaux 
de trait sont utilisds comme source d'dnergie, une 
petite boite itpharmacie est , conseiller. Cette boite 
doit contenir des produits essentiels tels que alcool, 
iod6, titne, mercurochrome, cuton hydrophile, 
ganidan (diarrh6e), d6parasitants externes, pul­
wrisateur et niatriel ce soins corporels aux ani­
maux. 

Pourpr6venircer.aines affections favoris6es par 
une r6ceptivitd accrue des animaux, une suppld­
mentation alimentaire surtout en priode de gros 
travaux doit etre envisag'e. Les animaux de trait 
doivent dtre abreuvds I, volontd tous les jours et 
recevoir un compldment inin6ral au moirs deux fois 
par emaine. Le r6gime de travail ne doit pas 
depasser 5 h de temps parjour. 

Conclusion 

ls probi~mes sanitaires des animaux 6e trait 
limitent son expansion dans certaines r6gions. Ceci 
est dfl surtout aux exigences de ces animaux et aussi 
A la politique des services v6tdrinaires tradi­
tionellement orientds vers une prophylaxie collec­
tive et non vers les soins individuels. I1est alors 
n6cessaire de faire une restructuration de ces 
services intervenant dans des r6gions Avocation 
agricole at inque ceux-ci soient Ala hauteur de leur 
nouvelle tfiche qu'est la thdrapeutique AI'6chelon de 
l'individu. 

De mame, la sensibilisation et la formation plus 
accrue des paysans permet de les amener 
reconnaitme leur r6le duns la gestion du matdriel 
animal et l'int6gration de I'agriculture A1'd1evage, 
seul gage du ddveloppement de nos pays. Aussi, 
qu'une gratuit6 du suivi sanitaire des animaux de 
trait soit envisag6e aux paysans au moins pour les 
premieres anndes d'expdrimentation. 

rable 1. Trypanotolrance des bovins de trait en Afrique de i'Ouest 

Race 
Trypanotoldrantes 
(aires g6ographiques principales) 

N'Dama (Guin6e, Gambie, 
Sdn6gal , Sierra Leone 
toute I'Afrique de I'Ouest) 

Baoul6 (C6ted'voire, Libria) 

(Munzinger, 1982) 

Races Semi-

trypanotoldrantes 


Djakord (Sdn6gal) 

Mdr6 (Mali) 

Borgou (Bdnin, Togo) 

Ketdku (Nigdria) 

Sanga (Ghana) 


Races
 
trypanosensibles
 

Tous les Zbus
 
White Fulani (Niger Nig6ria)
 
Sokoto (Niger, Nigdria, Ghana)
 
Gobra (Gobra, Mauritanie)
 
Maure (Burkina, Mali, Mauritanie)
 

NB. Certaines esp&ces animales trypanosensibles (fine, cheval, chameau) sont utilisdes pour la CA dans 
certaines rgons de 'Afrique de l'Ouest. 
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Abstract 

Ainwl tractionhasa brightfuture il tropica!countries.It is acheapsoarceofrenewable 
energy suitable for developing African countries and can help achieve food
self-sufficiency by increasingthe amountof landunider cultivation and impqroving beef 
cattleproductio.
7e generalisedtrainingof farniers, the restructuringof veterinary services and the
effective control of draught anihnal health )y animaltraction specialistswill help to 
overcome problems of health cottrol which hinder tie extension of tids technology in 
this region. 

RiWfrence
 
Munzinger, P.1982. La traction animale cn Afriquc. GTZ Eschbon, FRG: p.125.
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The Importance of Traditional Veterinary Medicine (TVM) in 
Animal Health Programmes 

Mohammed Sidi Bah* 

Abstract 

7hispaperbriefly discussesFulaniattitudesto aninaldisease,describessome oftheir 
tradtionalveterinary practices and treatnientsfor connon diseasesandargues the 
importance of involving herders with their knowledge of local herbs and husbandry 
practicesin draughtwinalprogranves. 

Introduction 
This paper concentrates on tropical veterinary 
medicine methods used by the Fulani people in 
Sierra Leone. The Fulani concept of animal diseas s 
and treatments at 	 times closely parallels that of 
western veterinary medicine. In terms of the 
taxonomy of diseases they recognise a difference 
between external and internal problems, fatal and 
non-fatal diseases, calves and adult diseases and 
organic and supernatural diseases. In terms of 
nosology certain categories or illnesses are precisely 
differentiated like brcellosis, scabies, wounds etc. 
whilst others are very broad such as worms and 
diarrhoea - there is little differentiation between the 
different types of worms and no distinction between 
diarrhoea caused by worms or young grass. The 
name of an illness may also reflect an association 
like'1Heire' (liver) for liver fluke or 'Chonchi jijan' 
(blood) for red water, or with its effect like 
'Haiku' (loss) for abrtion, 'Uppu redu' (swollen 
stomach) for bloat and 'Koingel' (lcg) for black 
leg/quarter. 

In their treatments of diseases also they have a 
grasp of many concepts which are recognised by 
western veterinarians as cssentiaI for disease control 
-prophylactic treatments, drenching, administering 
of mineral lick, toxic plants, vector control (e.g. of 
ticks), epidemiology of disea.ses (stomoxys fly and 
bloating periods), the symptoms of herds, e.g.
isolation being asign of adiscased animal. 

The implication of these findings for research 
and development is that the traditional herders 
should be involved in any animal health research 
programme and that for expansion of any draught 
animal programme the knowledge and practices of 

$Sierra Leone Work Oxen Progranirw, PM1 766, Freekown, 
Sierra Leone 

the herders should be incorporated into that 
programme. As shown below the herders possess an 
invaluable knowledge of herbs and husbandry 
practices which are relevant and practical within the 
farming systems of Sierra 1-cone. These bec'ome 
compelling when it is recognised that due to 
problems of foreign exchange the veterinary service 
is handicapped by lack of logistics, drugs and 
storage facilities. To ensure adequate coverage 
however, it is necessary to identify the herbs inthe 
different vernacular languages so that ox-landlers 
can identify and use the herbs recommended. What 
follows is a descripltion of some of the common 
diseases affecting work oxen in Sierra Lcone and the 
traditional methods of coping with them. 
1. Stomoxys fly 

Pcriodofaltack: 	 August to September. 
Attacks mainlysickand 
woundcdalsoticdanimals. 

Cause: 	 Uncleaneddunginpaddock 
and rottenvegetables/grass 
aroundpaddockprovideplace 
for laying of eggs. 

Effect: 	 Disturbs feeding and sucks the 
blood oft Iie oxen leading to 
wasting, anaemia anddeath. 

Treatments: 
a) Rub oil from fruits of Carapa 

procera on the aninal twice a 
week especiallyonwounds. 

b) Rub palm oil mixed with anybitter 
tablet and salt on the oxen. Con­
vince farmersthat though palm 
oil might be expensive yet corn­
pared to the value of their oxen 
the cost is very small and in any 
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case 3-4 pints would do for the 
whole fly season. 

c) Rub used engine oil over the ani-
mal's body.

d) As prevention cleanpaddock every-
day and dung deposited in a hole 
to make compost. 
Secondly, clearbrushedgrass 
away from the paddock and bury 
with dung to make compost 
which can be used as fertiliser. 
Do not use the fly chemical on 
an animal that isunder severe at-
tack from the flies because it 
will kill the 
animal. 

2. Ticks 

Period: 	 Mainly duringthe rainyseason and
earlyCasedryseasonrazngi rass 


Cause: Grazingin tall grass 

Effect: 	 Cause diseases which, 

combinedwithpoornutrilionduring 
thelatescasonandstressatthestart 
of the rainyseason when oxen are 
put to work, may lead todeath. 

Treatments 

a) 	 Carapaproceraoil as for stomoxys 
fly can be used to take care of 
tick.. 

b) 	 Kerosene mixed with salt can also 
be used but this has an adverse 
effect on the skin and so should 
not be used very often. 

c) 	 A much more effective and cost-
free method is to cast the oxen 
and pierce the tickswithsharp 
objects like needles or the thorns 
of the orange tree. Do not forc-
ibly remove them by hand as this 
will leave sores which invite 
flies that will infect the animal orsuck the itsblood. After pierc-ing the ticks, leave them hanging 
for they will fall off in2 or 3 

days. 
Prevention: Avoid grazing in tall grass or 

returningoxentoworreh (cattle 
ranch)afterthcploughingseason. 

3. Bees 

Period: 	 Dryseasonduringhoney-tapping 

Cause: 	 Disturbance ofbeehives byhoney-
tappers. 

Effects: 	 Sting animals, disturb feed and kill the 
oxen.Tethered oxen cannot escape 
fromthem. 

Treatment 
Make mounds of hay (dry grass) in four or five spots, 
put some dry dung on top of them and light the hay.
The combination of thick smoke and the smell will 
drive bees away quickly. Report the incident to a vet 
if they have attacked the oxen for long time. 
4. Footrot 

Period: Rainy season
 
Cause: Muddypaddock,grazingand
 

working in swamps
 

Effect: 	 Limpingand reduced efficiencyinwork output. 

Treatment: 

Prevention is better thtan cure because resting theanimal in a dry area foraweek may helpbut valuable 
working days will have been lost. Paddocks should 
be constructed in a gravelly area, with a drainage 
channel dug around them. Shelter a prtion of the 
paddock against rain and try not to gaze the oxen 
in swamps afterworking inswamps. Palm oil mixed 
with salt helps in minor cases of footrot. 

5. Leeches
 
Effect: Discomfort toboth animal and man.
 

Often the onlyproductive swamp in
 
a village may have leeches which
 
prevent people from working in it. 

Treatnent 

S~nce leeches' skins are sensitive to acid the leaves
 
of Hynmnocarda aci&a should be pounded and
 
scattered in the swamp or limes split in two should
 
bescattered inthe swamps aweek before ploughing.
 
6. Wounds and Abscesses 

Effect: 	 Thesecausepainanddiscomfort and
 
attract flies which can infect them.
Tugether thesewill ,revent workand so the animals need to be ob­
served keenly for signs of limping 

orstubbornness. 
Treatments 

Wounds should be cleaned and palm oil or Carapa 
procera oil or BHC (if wound has worms) or 
tetracycline powder applied till the wound heals up.
But BHC powder should be washed off 2 days afterapplication. Any abscess should be inspected and 

foreign bodies removed if present, the abscess 
squeezed till all the pus has been removed and any 
of the remedies for wounds applied to the opening. 
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If possible consult a veterinarian to administer an Cause: This can be caused by theeating

antibiotic treatment, of young grass at the start of the
 
7. 	 Worms rains oreating too much potato leaf 

orswallowing potato orcassavaSymptoms: Poorgrazing, wasting, rough hair at tubers but the main cause in villages 
top ofthe neck of the animal, isthe picking of young unripe man-

Effect: Anaemia, lossofweight, diarrhoea goes from trees. 
and possibly death. This can 
discourage farmers especially if Treatments 
theycannot eat the meat (Muslims a) Ifthe latter, peel thestock ofa 
reject animals as unfit for sh ighter banana tree till the soft part is 
if unclean). reached (or use siphon tubing 

Treatment such as is used for pouring petrol 
fromcontainers),openthe

The roots of Afranoum cuspidatwn have been mouth ofthe ox and gently push

shown to be very effective. A generous handful of the mangoortubers down the
 
the roots should be roasted, beaten to pulp, boiled in throat with the banana stalk or
 
water,3 limes and some salt added and sieved before tube.
 
giving one '3 pence pan' of it to the animal. If b) Ifitiscausedbyeatingyounggrass
 
repeated twice a month this will help greatly to orpotatoleavespourapintof
 
reduce worms in the oxen. vegetable oil like palm or
 
8. Diarrhoea groundnut oildown its throat.To 
Cause: This is the next in importance to avoid bloat caused by mangoes 

worms in affecting work oxen and advise farmers to avoid tethering 

may be caused by worms or eating or grazing oxen in areas with 
ofyoung grass at the start of the short mango trees or to cut 
rains and so the above treatment for branchesthat couldbereached 
worms should be given if worms are by oxen if they have no other 
suspected. trees to tie the oxen to. 

Treatments 12. Eye Froblems 

Baissea candiloba leaves should be pounded in a Treatments 
mortar, salt and water added and given to the animal Running eyes or eyes with small worms should be 
todrink. Alternatively, Phyllantus dscoideus leaves treated by casting the animal and the juice extracted 
can be pounded with Baissea cand'loba and from pounding the leaves of'bush banana'(Uvaria­
administered to the animal twice a day. chane) dropped in the eye daily till it heals up. 
9. 	 Constipation Because the treatment is painful, make sure the 

Treatments animal is securely cast. 

To relieve it raw fpw-paw fruit hould be boiled, salt 13. Dangerous litter 
added and given to the ox or the leaves of 'Dembaui Advise farmers not to leave around empty polythene
fidda' (the Mandingo name of a leaf not yet bags which have been used to carry salt or palm oil, 
classified) could be pounded thoroughly, immersed or pieces of cloth with sweat or salt, where oxen can 
in salt and water and given to the ox. eat them, because of the salt in them. These cause 
10. 	 Liver Fluke diarrhoea and may also become entangled in the 
Cause: 	 Flukes attackingliver animal's intestines, eventually leading to death. 

Prevention. 	 No effective local cure available but 
prevention helps. Drain allstagnant 
water in the paddock and avoid Conclusion 
grazingsnail infested swamps. Also It is essential to appreciate that the ethnomedicine 
ifducksare available put them in and ethnopharmacology practised in many de­
the swamps to eat up the snails. veloping countries often provide the most (often,
Eventuallythe problemwillbe indeed, the only) cost-effective methods of 
solved, 	 obtaining effective remedies and adequate health 

11. 	 Bloat coverage. 
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Since this study was started in 1983, more as cures, whilst some of the traditional animal
evidence has come to light showing that many of the husbandry practices have profound implications for
herbal remedies and traditional practices can be the future of the promotion of work oxen in Sierra 
effectively used either as prophylactic treatments or Leone. 

Rdsum 

Cette Itude exanne succinctement le conportement des Peulsface aux maladiesdesanimaur, dcrit certaines de leurs pratiques vtdrinaires tradtioutelles ainsi que les
traitenents qu'ils utilisent pour gu~rir les maladies les plus courantes,et fait valoir
l'inportance d'associer lesbouviers et leurs connaissancesdesplanteset despratiques
localesd'Ilevage aurprogranvnesde culture attelle. 
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Diversified Uses of Animal Traction 



Research on Diversified Uses of Work Animals : Needs, 

Experiences and Methods 

Terry Thomas, Colin Oram and Gaban Tembo* 

Abstract 

Draught animal power has been applied to stationary processes, principally 
water-lifting,for thousandsofyears -but not insub-SaharanAfrica. Increasingpressure 
on rurallabour(prinarilyfemale) in this area,demands another powersource:draughl 
aninalsmay be able to supply this energy in nany circutstances. World-wide, two 
traditionsof stationaryaninal power are apparent:Asian use of specialistequipment 
designedforone taskomzly, andalater11istern trendtowardsa gearbox producingpower 
at relatively high shaft speed (200rpm)n which could be cotnected to nny specialist 
imolements. Use of high shaft speed frequently allows smaller,lighter and cleaper 
in1'lenk'nts,but at the cost ofan increasein manufacturingsophistication.However the 
choiceis unlikely to be between one or the other of these two traditions:many processes 
cannotbe perfornedby small light equipnnt moving at high speed Nevertheless it is 
clearthat in a situationwhere nanv tasks have to be carriedout, eachlasting only afew 
weeks peryear,small high speed machinery hold out the potentialfor cost econonly. 
Kt7uat will be requiredisa rangeofdesignsofequipment, eachat a different technological 

level ofsophisticatin,that can be manufacturedand maintained by localentrepreneurs 
or artisans. Further,such artisansnlust be accessible by the farner or user of the 
equipmnot so that the producer is fully aware of any inadequaciesit it. Only a little 
research isgoing oi, relating to animnal-ponvered machines inAfrica andsonw ofthis is 
taking place outside Africa. |titer- lifting and grain-llhng are the applications
attracting njost effort in research. In neither application has thereyet been nmch inpact
in sub-Saharan Africa but econonic cond'tions are changing in adirectionfavourable 
to animnal power. 

Introduction 
The purpose of this paper is to review the state of 
the art in applying draught animals to power 
processes other than cultivation or transport, and to 
rcxrt on current research in this area. 

The advantages and disadvantages of using 
animals to provide mobile work energy for 
cultivation or transport are well known, whereas the 
viability of animal power for stationary processes is 
rarely examined. Animals have however been used 
to raise water and to process crops for 2000 years, 
Historically, all rural economies based on animal 
power have combined mobile and stationary 
applications. Thus whilst the mobility of animals is 
a particularly valuable quality, it is not their only 
advantage as a work source. Even for stationary 

applications, animal power can often compare 
favourably with its rivals (human power, engine 
power and clectrical power) in poor countries or in 
rural areas. 

Moreover mobile applications are often highly 

seasonal, so that it may be possible to improve the 
annual load factor for a particular animal by 
employing it for both stationary and mobile tasks. 

In much of sub-Saharan Afdca, animal power 
has been in use for less than a century. In some 
locations it has been employed only in the last few 
years, following the general failure of African 
agriculture to leap directly from hoe cultivation to 
full mechanisation. Nowhere can one yet find large 
scale use of either bovines or equines to drive 
stationary processes: the few applications that d 
exist are essentially experimental and transitory. 

lkevelopment Technotogy tni, 11niversily of Warwkk, IK There are in fact several constraints on diversifying 
and Ranal Polytechnk, Kano, Nigeria uses of work animals, and their application to 
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stationary processes requires at least the following
four conditions to be satisfied: 

* 	 the existence" oof processesprcesss thattat match the powerth exstene atchthepow
output of one or two animals (equivalent to thepower of between perhaps 3 and 20 humans) 

* the presence of suitably trained and nourished 
animals 

* 	 the availability ofequipment to interconnect the
animals and the process to be driven 

* 	 an overall favourable economic balance afterthe 
extra costs of equipment and feeding have been 
set against labour savings, 
Most of the (rather little) research into 

diversified uses ofdraughtanimalscarriedoutinthe 
last decade has centred upon the third condition 
above because traditional equipment from Europe 
or Asia does not fit contemporary conditions in 
Africa. New lighter faster and simpler designs of 
'animal gears' are neeJed if animal driving of 
stationary processes is to become common, 

The main body of this paper is divided into three 
parts. In the second part there is a discussion of 
power needs (potential applications) and of the 
constraints on animal power. Next follows a 
description of the different ways by which animals 
might be (or have been) linked to drive stationary 
processes including a sketchy quantity survey of two 
animal gears. Finally current research in this field, 
especially that with an African orientation, is 
reviewed, 

Applications and constraints 

Animals produce significant amounts of work 

power, although it is not closely controllable and it 

usually entails the animal moving - which is 

inconvenient when driving stationary equipment. 

Although anim als have some intelligence they are
unsuited for tasks which require thenm to make 
unsupervised decisions; ths animal power should
beconsideredas'brute'powerandisnotsuitablefor 
tasks requiring dexterity orfinejudgement Animals
tasks requirng dexterity orsimpl e n imstaskuwill perform some simple tasks unsupervised,
although human encouragement is required if they 
ame to exert their full power. 

Linking a moving animal to a stationary device 
requires equipment that can be costly. Such 
equipment ranges from a rope and one pulley, at its 
simplest, to multi-stage gearing at its rost complex. 
It is more expensive per set than corresponding
manualequipmentwouldbeandmoreexpensiveper 
kilowatt than the transmission/gearing between an 
engine and any device that it might drive. So a key 

factor in determining whether animal power is 
economic is the comparison between the capital cost 
of the animal gear and the labour or fuel savingsachieved by not rising human beings or engines. In 

e by nt ima beis ngines. tnpractice this means that animal power is unlikely tobe 	 economic unless each gear can save some 
hundreds of hours per year of human drudgery. All 
applications of animal power, whether stationary or 
mobile, constitute an intermediate technology thatshould be used only when it is cheaper than either
manual or motorised technologies. 

In identifying tasks suited to stationary animal 
drive we need to know what power can be obtained 
from different breeds and weights of animal. For 
some processes - slow speed ones - the power from 
the animal mostly goes into the process: fo. -ither 
applications a significant fraction of the animal's 
output gets lost in the transmission system. Thus a 
simple cane-crusher might put 80% ofan ox's effort 
into thecane, whilst aprototype electricity generator
using two oxen appears to have an animal­
to-electricity efficiency of under 20% (Natapajan,
1990). 

There is considerable current research 
(University of flohenheim inGermany, University
of Edinburgh in Scotland and the Agriculture and 
Forestry Research Council inEngland etc) into how 
much power an animal can give ; however, this 
research isorientated to the use of work animals in 
cultivation. Most of the figures published foranimal 
power outputs are too high for general use and are 
probably based on large healthy creatures working
for short -,eriods (Ramaswami, 1983). The lower
limits in the table below should be reduced by about 
40% when applied to African animals on a normalAfrican diet. 

Inpractice few processes have to be operated at 
a particular power level; howeverall available 
equipment is designed for a particular level,
typically 30W for manual devices and 5kW for 

eni ne driven devices a n w ithengine driven devices. To use such equipment with 
draught animals it may be possible to run it faster or

slower than normal 
or to use a team of animals.
Really effective employment of animal power
requires the driven equipment to be suitable for theanimals. Alhough gearing can change speeds to 
achieve better matching, it cannot increase the 
power - which is the rate of work throughput. Not 
surprisingly, therefore, most animal-driven equip­
ment has been specifically designed forthe purpose.
Only in late 19th century Europe/ America were so 
many devices suited to a drive of 0.1 to 1.0 kW 
available that'animal engines'were viable. The two 
approaches implied here - that of integrated
equipment and 'animal engines' are shown and 
discussed further in the final section. 
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Table 1. Draught Animal Power Outputs (Fraenkel, 1986) 

Body Weight Power Output Working Day
 
Animal [kg] [kW] [hours]
 

Ox 	 500-900 350-500 5-6 

Donkey 	 150-300 75-200 3-5 

Camel 	 500-1000 400-700 ? 

Potential Applications threshing and sugar-cane crushing). The first are 
We now have a preliminary specification for any 	 likely to be more economically animal-driven than 
stationary process sensibly to use animal power. It 	 the latter, at least until the latter are sufficiently 
sho.ld be in a location where trained animals are 	 various to justify an animal engine. A different 
present and electricity is not; it should take hundreds 	 division is by scale. Much crop-processing is 
of hours of manual labour per year yet be difficult 	 performed on a household scale and is a major 
to operate reliably with diesel engines and it should 	 contribution to the massive and rising workload 
be capable of running with a power input of 0.1 to 	 experienced by African women (Mackintosh, 1982 
1.0kW. The main processes that satisfy this brief, on 	 and Gould, 1990). However this scale, even though 
a large scale, are water-lifting and crop processing 	 it represents 300 women-hours per year, is too small 
(especially milling); however on a smaller or more 	 to carry the cost of animal equipment. Crop-
Iocalised basis we can include: 	 processing therefore can be 'animalised' only on a 

communal, large household or petty commercial
mineral prcessing such as rck-crushing and basis. This contrasts with water-lifting for irrigationclay-pugging 	 where a single smallholding may need a gear of its 

* 	 timber processing by sawing own. Unfortunately, the transfer of female tasks 
from the unpaid domestic economy to the monetary

* 	 other suitable tasks such as electricity- artisanal economy entails complex changes within 
generation, operating forge-bellows and clothes- the family and village.
washing. Rather than distinguishing between water­
Water-lifting has attracted the most attention lifting, crop-processing and other tasks, we could 

over the centuries and many mechanisms have been divide equipment on the basis of its speed. In 
developed for the purpose (Lowe, 1986, Fraenkel, low-speed applications, high forces and torques are 
1986) and some of these are mentioned below. In required and the most convenient arrangement is 
Africa it is growing in importance in all its major usually to have the animal harnessed directly to a 
applications - irrigation, domestic water and water vertical low-speed shaft. Most machines of this 
for livestock. category are already fairly compact because of the 

Crop-processingcanbedividedintotwoclasses, high loads inside them during operation: they 
year-round activities (like milling oroil-pressing in achieve their effect by squeezing the product and the 
the humid tropics) and seasonal activities (like inertia of the latter is not important. It is difficult to 

Table 2. Power Transmitted Into lifting water by Persian wheels/Noria. (Lowe, 1986, p. 29). 

Situation 	 Watts 

Tired unattended donkey 	 44 

One ox, driven constantly 	 120 

Two oxen, short term, whipped 	 500 

Lowe (1986) reports output powers in so-called 'water watts' of various combinations of animal- and water­
lifting device and some of them are shown in Table 2, above. 
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imagine improvements and reductions in the bulk 
and amount of material needed for many of them. 
Power and torque demand will be vezy variable and 
smoothness of speed and control are not important.
The ability of the animals to generate high torque
peaks is very useful here. Overall it is likely that 
animal endurance will control productivity in theseapplications and therefore will determine the 
eaonoicail an sherewilld eeconomic viability of any scheme, 

In high speed applications such as threshing, 
electricity generation, grain milling and feed 
chopping, the inertia of the material beingprocessed 
is often made use of. It is therefore necessary to 
provide high shaftspedfortheprocesstobcaned 
out. Again for some processes, particularly the first 
and second, speed constancy or regulation is very
important, but controllability is not. Water raising
has been normally performed using low speed
equipment. Recently efforts have been made to 
employ small centrifugal pumps for low-lift 
applications. Forthese high andconstant speedsare 

On the face of it there is much scope for 
substituting animal energy for human energy in 
situations of agricultural intensification especially
when equipment cannot be imported However 
certain constraints on the use of animals should be 
taken into account. Besides those already men-
tioned, there are the need for attendance, variability 
of speed, limitations on usage per day, the need for
adequate nutrition and most critically the cost of 
equipment. 

Potential Constraints 
Theliteratureisnothelpfulonwhetheranimalsneed 
constant supervision and hence the attendance of a 
driver -adult or child. For most processes, however, 
a human is likely to be present and able to combine 
animal-driving with other tasks such as millingcontrol. 

Speed variability affects some processes more 
than others. Long term variability, as animals tire 
during their working day, has already been 
mentioned Animals also vary their pace slightly 
from minute to minute, this being superimposed 
upon their natural cadence or stepping rate. In 
addition animal drives exhibit high frequency
fluctuations in force andspeeddue to the interaction 
of the machine's inertia, the animal's inertia and the 
elasticity of the harness etc. (Incidentally no 
research has been carried out into the power lost in 
the damping of the harness and in the animal's 
structure or anatomy, in such variations). Further 
variationmay arisefromthenatureofanydrivetrain 

used, from such things as polygonal belt wheels. In 
certain applications these oscillations may be 
damaging. 

Table 1 and other sources cite the periods an 
animal can be used each day. Such periods depend 
on iate, shading, health and nutrition. There is 
viden hatshadygrkingas in herisevdece thatstcadyworking, asin machinedriving, 

fires them less than the same power applied to afluctuating load like a plough, however some animal 

handlers believe that variety of load prevents the 
animals getting bored! 

Animals convert biomass into work, some of 
which an be harnessed to drive equipment. Not all 
food eaten is digested and only a modest fraction 
(max 25%) of digested food is converted to work 
(Mathers 1985). Employing animals for for only a 
fraction of a year, as in ploughing, can result inan 
overall energy efficiency as low as 2a This low 
efficiency figure may be compared with the 25% 
typical of a diesel engine. Under many cir­
cumstances it would be possible to obtain more 
work from a given area of land via a fuel oil crop
and a diesel engine than via a fodder crop and 
animals. More immediately the combination of no 
time for foraging and the need for a more nutritious 
diet can pose problems for any operator of animal­
driven machines. The labour of providing for a 
zero-grazed animal can also be substantial. 

Animal engine techniques 
Use of animals to power machinery for agricultural
 

purposesz, for water pumping and grain milling,
 
goes back to some of the earliest historical records.

Animal powered machines have clearly exercised 
the minds of many over the centuries and a large
number of solutions have emerged, each optimised 
to local and individual conditions. "Wo general 
approaches to the problem have been made: 

especial machines for performing a single•seilmcie o efrigasnl
function ­ 'animal-driven equipment'. 

general purpose devices that are attachable to a 
range of equipment the 'animal engine'.
Historically most equipment was of the first 

category, but it was often very inefficient and 
frequently very large and costly (equipment to 
perform work at say 1/2 kW filled buildings). In he 
late 19th century,however, as will be discussed 
below, attention moved to the second category, the 
discrete 'animal gear', producing power at say
200rpm. To be succcssful,however, this approach
requires ready availability of process equipment 
designed to accept power at this speed - a speed 
which is intermediate between the slow speeds of 
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the Asian tradition and the modem day internal 
combustion engine or electric motor, 

Machine lpes 
It may be helpl'ul at this stage to enlarge on the the 
methods which have been, or are being used 
presently to harness animal power in static cr 
quasi-static applications. A simple method of 
classification is division according to the type of 
motion of the animal or animals. One may further 
examine the type of mechanism used to transmit the 
power, and to transform its torque/speed 
characteristic, 

Linear or quasi-linear 
This method is frequently used to raise water, the 
animal walks in a straight line away from a well, 
pulling a bucket up the well-shaft. At the end of the 
travel the animal is stopped and turned around. 
During the return to the well the animal is unloaded 
and productivity zero - indeed there is a significant 
waste of energy since the bucket and rope have 
significant weight and the energy associated with 
this will almost certainly be totally lost regenerative 
braking is not significant in animal muscle, 

A refinement of some consequence to this first 
method is to provide a counterbalance so that the 
animal works on its return trip. A second bucket 
makes a good counterweight and its inclusion in the 
equipment more or less doubles efficiency and 
output for a fairly modest increase in complication. 

Asecondrcfinementistoarrangethattheanimal 
does not stop when the bucket reaches the iop or 
bottom of its travel, but executes some looped path 
whose shape may be determined by the sharpest 
turning radius which the animal can negotiate 
withoutexcessivedisturbancetoitscadence.Taking 
this to its limit is the'moat'or'stony nioat',in which 
the ,nimal walks around a circular track and power
is converted to linear motion by ropes which act 
effectively as 'connecting rods' - as in a piston 
engine. 

Rotary Sweep 
A second category is concerned primarily with the 
extraction of rotary motion though this motion may 
almost immediately be returned to linear in, for 
instance, the animal-powered vertical-axis wind-
lass. Usually power is extracted at abut 2 
revolutions per minute as the animal walks around 
a track (most of which tracks are between 5m and 
8m diameter) harnessed to a radial arm powering the 
central mechanism, 

This central mechanism or animal gear has been 
the subject of substantial research world-wide and 

has had significant industrial development, though 
most of this development took place last century. 
Most solutions, both industrialised and indigenous, 
use a multi-stage speed-up gearbox to produce 
horizontal axis high speed (200rpm plus) output 
shaft power. This power is usually transmitted via 
multiple cardan shafts under the animal track, to the 
driven machine. Alternatively the Ix-wer may be 
exported at high level by belt or shaft as mentioned 
above. 

Gearing in most indigenous machines isof wood 
and some ingenuity has been expended to facilitate 
repair or replacement of gear teeth, with designs 
allowing new wearing sections to be introduced 
simply by inching a section of tooth through its 
mounting in the wheel. Industrialised development 
has concentrated on cast iron gearing because this 
technology was predominant at the time of peak 
animal gear usage in Europe and the United States. 

More recently some attempts have been made to 
use more modem gearing materials (forexample the 
Monopump Company commissioned a leading UK 
gear company to produce a box to drive its vertical 
shaft borehole pumps), but the result is not 
considered to be economic, costing over £1000 at 
1984 prices and weighing over 250kg. Very ap­
proximateweights for thlis machinea:egivcnbelow. 

AFRC Silsoe UK produced two designs some 
years ago based, in the first case, on commercially 
available concrete-mixer gears, and more in­
tcrestingly in the second prototype, on fabricated 
gears. However the results were not particularly 
encouraging, again because of cost in the first case 
and because of low efficiency and high wear in the 
latter. 

There are still some gearing techniques which 
have not yet bccn tried on animal gears. For 
example, cpicyclic systems may prove useful in 
sharing the large and potentially destructive input 
torque among sevcral much smaller second stage 
systems, and confornal or Novikov gearing is 
beginning to be used inhclicoptcr rotor gearboxes, 
where large gear ratios and high torques are also 
handled. This latter type of gear tooth allows large 
gear ratios tobe obtained inone stageand thus holds 
out hope of simplification of design and manu­
facture, though at the cost of slightly non- constant 
s-'7ed ratio unless the gears are helically cut. 

A second class of speed-up boxes is based on 
belts or chains. One design of this type that has 
begun to be successful is that of Rural Industries 
Innovation Centre in Botswana (RIIC 1988) where 
development was started in 1982. In this class of 

machine too, multiple chain engagement may be 
able to reduce chain and bearing loads in a manner 
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analagous to the epicyclic geartrain. At Warwick 
some preliminary work has been carried out on steel 
rope friction belt systems which may eliminate the 
need to cut teeth of any form - work is continuing 
on this. 

Most striking of the features common to all 
centrally-based machines is the nmssive 
construction needed to handle the large torques 
developed-especially if the animal is startled or 
disturbed. As an exampe of this input or primary
shafts on such machines may need to be up to 
100mm diameter. A promising technique and 
alternmtive to these centrally intensive systems isthe 
'rope engine' presented at the last animal traction 
workshop in this series (Thomas 1988). See belowfor a comparison of steel requirements for this
machine with that of the Monopumpgearbmx. Workmahn ihta ftetscontinuing on this ropeooupe•o.Wrengine system too.is 	 engine , as d . 
Another and important system of animal engine, and 
one again that avoids the high torque and central 
concentration problem, is that of the radial arm 
canying a friction wheel running on a wall. Several 
such systems have undergone preliminary and 
intermediate development in recent years and the 
system has some attractive features. The GATE 
grain-milling equipment programme in Senegal is 
of this type and is mentioned in the final part of this 
paper. Use of a friction drive immediately intro-
duces de facto a very significant degree of overload 
protection; power input to the transmission system 
starts at a more useful 20rpm; and provision of a seat 
for the animal driver is straightforward. The only
problem with the technique is that power is 
produced from a wheel which moves with rspect to 
theground. However, reciprocating borehole pumip
have been powered using this kind of system by the 
use of a crank at the centre, 

A factor important in all animal gears, and 
indeed in much renewable energy equipment, is the 
efficiency of the drive train. Whilst it is accurate to 
consider the efficiency of a single stage of spur
gearing to be say 98% minus some bearing losses, 
say,95%overall, it should not be forgotten that these 
losses are based on te rated power of the machine 
and not necessarily the power transmitted by the 
machine at any instant. In such applications as 
animal gears, gearing must be made with a much 
higher overload factor oc services te vgarisfactor to cope withunknwn o anmalschffets 
unknown effects such as the vagaries of animal
behaviour. In these conditions gearing losses as aproportion of input power may be considerable. 

Because of the intensity of use of the animal's 
track on all these circular path systems, it may be 
necessary to improve the durability of the trodden 
area it may also be well worthwhile since animal 

efficiency has been shown to deteriorate markedly 
in poor walking conditions. 

Treadmills, discs and drums (squirrel cages).
The third class, also one of rotary power extraction, 
is where the animal does not move but power is 
extracted by moving the surface upon which the 
animal stands. Drums, inclined axis discs and 
movingbeltshaveallbeentried, butallsuchsystems 
suffer from their requirement for beaings tosupport
the weight of the animal in addition to any bearing 
load arising from an unbalanced torque ann. 
Additionally all such systems are bulky and require
large quantities of structural material although 
squirrel cage and disc systems at least have very few
moving parts. Moving belt systems began to be
popular towards the end of the era of western usageo 	 drives had 

nrcliability. were 
o of animalnmldvsbthdarpttobut a reputation for

untrnuineontsystemNo doubt if they developed
further today they would benefit greatly from the 
modem ability to produce sophisticated composite 
belts from steel, other textiles and rubber. 

Trade-Offs 
Dominant in all the discussion of these animal 
engine techniques is the trade-off between the 
amount and type of materials required and the 
sophistication of the manufacturing techniques 
necessary for their use. Considering the commercial 
extension or dissemination of this eqtipment, it is 
probably necessary to consider the compactne-ss and 
transportabilityofsuchsystemsanditmaybeuseful 
to remember that commercial exploitation fre­
quently needs some form o,' exclusivity or 
uniqueness - some 'magic' component - to provide 
protection in the absence ofeffective patents, at least
initially, to the entrepreneur. A crucial but oftenimplicit decision with many systems considered 
today, is whether to put effort into producing 
high-speed low-torque shaft power for use by an 
exisdng iece of equipment (usually designed for 
use with an internal combustion engine or electric 
motor), or to develop special and probably heavy
equipment (to cater for the higher torque) to take the 
powerdirectly-thatistotakethepathofthe'animal 
engine' or of the'animal-driven equipment'. 

ni of Wesstationaryst a i animalmalpowerpwernin the West and tin Asia, ofit, 
is clear that before the introduction of small
stationaiy steam and internal combustion engines,
the West was progressing in the direction of multi­
purpose animal gears of the rotary sweep type. The 
choice of high-torque/low-speed machinery versus 
low-torque/high-speed would appear to be deter­
mined by the quality and type of materials and the 
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sophistication of manufacturing and fabrication kilometre' should be considered, for the availability
techniques available. As these technologies ofmaterialandskillsmaybeinfluencedbydemand. 
advanced, higher speeds were used and equipment 
became smaller and lighter but had also to be made Design Comparison: Monopump Ltd Gearbox 
of higher quality material, and to more exacting and Warwick DTU Rope Engine
manufacturing standards. The table below shrows a simple schedule of 

The crucial question might then be 'what level materials used in the construction of two rotary 
of skill is available'? This will determine the sweep type animal power gears. We have included 
appropriate technology at any moment. If one may these two systems as examples of the expensive 
presume to take the optmistic view, namely that material and accurate manufacturing method typical 
skills will increase over time, characteristic speed of Western attemlts on the one hand, and of the 
will increase over time also and the mass and bulk dispersed techniques, wiich may be more rep­
of equipment may be reduced in proportion. resenlative of traditional approaches, on the other. 
However the question of skill level is perhaps not The above analysis should not be taken to imply
the only one. Such considerations as the number of the superiority of the latter method. the two 
machines' tobemade in an area'machines persquare solutions are different in their abilities andstrengths. 

Table 3a. Monomump Ltd Gearbox 

Item Material AmountUsed 

Input shaft EN24 steel 12 kg 
second motion shaft EN24 steel 4 kg 
third motion shaft EN24 steel 1 kg 

output shaft EN24 steel 1 kg 

primary gear EN24 steel 141 kg 
secondary gear EN24 steel 39 kg 
tertiary gear EN24 steel 17 kg 

bearings 7 kg 
casing s.g. iron 54 kg 
total steel 276 kg 

Table 3b. Warwick DTU rope engine 

Item Material Mass/Vol Used 

pegs 1-1/4"pipe 39 kg 

radial beam sq.box 19 kg 

mast &support 2"w.pipe 4 kg 

pulley strap 40mm x 5mm 1 kg 

studding 8,12,16,20d 8 kg 

bearing pins 25mm dia t kg 

bearing rollers 10mm dia 3 kg 

rope catchers 50x75mm 9 litres 

pulleys 200x4Omm 15 litres 

total steel 74 kg 

total wood 24 litres 
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The former gearbox would probably operate for 20 
years or more with no more than an oil-change
assuming tiat it %,ere not abused. However, should 
trouble be expericnced, very little maintenance 
could be accomplished in the field using local 
labour. The rope engine might require very frequent
attention, perhaps or an hourly basis, although this 
attention could be from someone with a much lower 
skill level. Additionally, should it be required to 
move it, a high skill level would be required though
of a level lower than for the gearbox described 
above. 

Review of recent research 
It is hard to make a sharp distinction between 
research and design development, or between the 
latter and technology transfer. There are a few 
examples of the transfer of unmodified animal-
powered machinery into Africa. The importation of 
Indian cane crushers into Nigeria might be placed in 
this category, as might the transfer of donkey-
powered rope-and-bucket methods of water lifting
from Morocco to Mali. Historically there has been 
the migration southwards of Persian wheels or 
animal driven noria up the Nile from Egypt to the 
Sudan. 

The lagest programme promoting altcrnative 
uses of work animals in Africa, that of the German 
technical assistance organisation GATE, combines 
research, design and technology transfer. The 
programme is focused on 4 devices: v communal 
grain mill, a direct pull system of raising woer from 
deepwells ('guerouit' in French), a rotary system for 
driving a piston pump to irrigate from shallow wells 
('sahore' in French, circular moat in English) and a 
rice huller. 

1he mill, usually adapted for millet-grinding,
contains grinding stones rotating at atout 150 rpm
(Boie 1988). The assembly is too expensive for a 
single household and communal sharing has been 
encouraged. Each user brings with her to the mill 
both her grain and her own animal - usually a mule. 
Development of the equipment has involved 
collaboration with the local artisans who awe to 
manufacture it:considerable simplification of the 
design has been achieved, but more may be needed 
before the technology becomes self-propogating.
Themill hasbcntestedorpromotedthroughout the 
Sahel and more recently also in Zambia. Flour 
quality, throughput (now up to 20kg/h), and the 
nature of women's organisations in villages have 
been important issues affecting the mill's viability. 

The gueroult is a simple but not always cheap 
device which appears to be attaining sustainability
in Senegal. Its economic viability depends heavily 
upon the depth of the well from which it draws: for 

very deep wells it may barely be able to raise enough 
water to grow the extra fed its oxen require. The 
sahore is more complex in concept but may be made 
in small %izes.GATE has identified a demand for a 
sahoredrivingaclosed(suctionandpressure)pump 
and is working on this modification in Mali. 

The rice-huller is a much higher speed machine 
running at 800 rpm to produce unpolished rice. 
Development and testing is underway in Niger
under the supervision of staff
from Hohenheim
 
underte iuiermainy.of s e ifrm ioenhim
University in Germany. The holier itself is a 
centrifugal Japanese machine. 

The GATE programme is thus involved with a 
variety of matchine types in scver countries. It has 
not yet reached the point where any of its hardware 
is in widescale unsubsidised use, but it has 
significantly advanced the state of the art in animal 
powered machines for use in rural Africa. As the 
References show, GATEs parent body GTZ has 
been the principal recent publisher of books about 
the subject. 

In Southem Africa, the Rural Industries 
Innovation Centre at Kanye in Botswana has been 
for a decade the most active developer of aninmal 
gears(RIC 1988). It has 5 of its high-power high­
speed gears in operation driving pumps. Tests have 
indicated that a 10-year life between major
overhauls ispossible with this animal-drawn pump
(ADP), which could be run up to 1500 rpm but is 
normally operated with 6donkeys at 800 rpm. RIIC 
concluded in 1988 that it would take a doubling of 
diesel prices to make the device competitive. This i', 
not surprising, since the massive chain and bIvyt
gearing result in a unit cost around $2000 :ind 
Botswana has relatively plentiful foreign exchage 
for fuel imports. 

RIIC has also developed its 'Thebe' manual
 
pump which is operated by driving a bar round a
 
circular path. Occasionally donkeys, rather than
 
humans, are used with this device. In Zimtabwe, by 
contrau;t, a farmer testing an animal-adapted rope­
and-washer pump reported last month that he was 
satisfied with it but preferred to employ his children 
to drive it! This machine was dev, _.ped by the 
Universities of Zimbabwe and Loughborough (UK)
within a programme to facilitate dry season 
cultivation of 'damlxbs' - pea.ty areas with a high
water table that are common in central Africa. Both 
these machine.s are very low speed but require tie 
drive to be transmitted through 90 degrees.

Another pump, driven by 4 mules, has been the 
subject of some development under the Deser­
tification Control Programme of UNEP in Nairobi. 
Testing started in Mali, but may have been 
suspended. A machine, representative of a number 
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of 'one-off' designs in different African countries, 
was built by Family Farms in Zambia and ran for 
some time near Lake Kariba. This entailed oxen 
rotating a heavy wooden disk having a wavy edge 
supporting rollers attached to two pump piston 
rods.There are probably a considerable number of 
such experimental machines to be found, derelict, in 
Southern and Central Africa. 

Outside Africa, but looking in, several 
organisations have experimented with animal gears 
or other stationary equipment. Warwick University 
is continuing design and testing of a low-cost gear 
for local fabrication (a 'rope-engine') three years 
after first trials in Zambia (Thomas 1990). Its 
objective is to understand the conditions necessary 
for the economic success of animal-propelled 
machines, and tc get the cost of an easily
maintainable 100:1 animal gear below $200. The 
University's Development Technology Unit is also 
developing a mechanism for an animal-powered 
rock crusher (following a Tanzanian enquiry) and is 
testing low-precision rollerbearings for use in gears 
(and ox carts). At the last WAATN Workshop in 
Senegal in 198F, an informal network of people with 
interests in developing animal- powered machines 
was formed in the hope of obtaining joint research 
funding from the EEC, Warwick acting as 
secretariat. The Africans involved in discussions 
came from Botswana, Caneroun, Morocco, 
Nigeria and Zambia A large programme was 
outlined, involving 7 countries, but proved too 
costly to finance and the network is not currently 
active. Animal machines may feature in the 
programme of a 5-year Warwick.Maiduguri link 
just established. 

Another outsider has been The Tillers, an AT 
organisation in the USA with strong African 

sympathies whose house journal is a source of 
information on r.nimal machines. 

The various programmes listed above do not 
make up a sustantial assault on the prblems
impeding tie take-up of animal machines tech­
nology in Africa. Like most research into rural 
technologies, that on animal gear, isdriven more by 
enthusiasm than adequate resources and pro­
..S.iional management. Enthusiasm is cheap but 
suffers from poor judgemnit! Two ingredients are 
still in very short supply, namely good designs 
(cheap, suitableforlocal productionandof adequate 
performance) and a clear understanding of the 
social, biological and economic constraia.s on the 
altemativetuses of draught animals. Loweconcludes 
his book with a set of general propositions
concerning the viability of animal powered systems. 
Some need testing and others need translation into a 
usable form; both of these are research tasks. Design 
development isnot research and there are dangers in 
treating it as such. Animal power research in Africa 
has been unhealthily dominated by outsiders: in this 
field as in others a process of transfemig control 

and funding to African institutions must be given a 
high priority; that in turn requires that the many 
impediments to performing effective research in 
those institutions must be reduced Animal traction 
is a peculiar field of enquiry,to progress well it 
requires an unusually close cooperation between 
different disciplines and different sorts of people 
(farmers, researchers, artisans, designers, herders,
merchants, rural women...). Because it is not 
dominated by complex concepts, the scope forgrass 
roots participation in both research and design is 
high. 

Rsum6 

Conwte depids des nilldnaires,l'application de Ia traction aninaled des procdls J 
poste fixe, tels que l'exhaure de l'eau, n'estjamaisappartuc en Afrique subsahari-ne. 
Or, les pressions croissantes qrd s'exercent ddsornias stir la train-d'oeuvreritrale 
(essentiellement fdfninitre) du sous-continent obligent tie faire appel J tne nonm'lle 
source d'5'rergie.Dais bien des circomstarces, celle-ci pourrait provenir de la traction 
aniniale. I existe dans le nionde dex tenlances relativeso l'utilisationa postefixe de 
la tractionatrnicte:taretendanceasiatiqe,qui consiste d tiliser(hi natrielspicialisi 
conqupour l'exdctfion d'unesettletdcle, at raretendance occidentaleplirrdcncte, qld
consiste d ittiliser lre bote de vitesse prodnisant de la puissance o rane vitesse 
relativenient ratpnw(200 t/;nin) etpottvatu itre relice o tar grand notnbre d'outtils 
spifcialiss.Avec we grande vitesse de traiansssio, ilestsouvent Possible d'utiliser 
des instruinents plus petits, plus tigers etnjoins coriteur, mais anl prir d'un 
perfectionnenrentdefabricationaccrt. On pent cependant se demanders'ily aulra ieu 
de choisirentreces deux tendwrces,puisqu'tar rat=riclpetitetiger aritthd'unegrande 
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vitesse perinet rarerMnt de rMalisertcutes les operations requises. 17n'endenieure pasnwinsquedanstinesituationcaractdrisdeparlandcessil d'acconjoliringrandnoinbre
de tiches,quine prennentchactuic que quelquessensainesparan, lespetites machines
6 grwzde vitesse offrent toutes sortesdepossibilitsde rdhuctionsdefrais.Ce dont on a 
besoin, c'est d'un Jventailde schtinasde tnatirielsquidifferent quant auniveau de leurdlaborationtechnologique et quisont susceptiblesd'elrefabriquset entretenutspar les 
entrepreneurset les artisansIocar.I1inoorte d'autrepartque lepaysanou I'utilisateur
dii natdrielaientaccdsatiprdsde cesartisans,afin depouvoirles infornerde tout delfaut 
que ce naturielcomporterait.Les dftudes effectufes surles machines aItractionanimaile 
sont pen nomnbreuses en Afrique, et certaines d'entre elles sont entrepriseshors dit
continent. Les der dotnaines d'applicationsur lesquelsportent 1'essentieldes efforts
de rechercheson! I'exhourede I'eau et la nzinoterie,mais atctn inioact importantn1'est 
encoreintervenu dans 'untet l'autrede ces domaines. 11n'en ~iche que1'd'ohtlion dil 
contexte 6cononique est propice 6Il'utilisationde l'dnergieaninale. 
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Development of an animal-powered rice-huller 

K. Dippon* 

Abstract 

The ntchanizaionof agriculturein developing countries is necessary to guaranteea 
sufficient nutritionfor the future. 7he use of anitnalpower is an im~portantstage in 
realising the social and econonic conditions for introdihcing and continuing
nechanization.Basedon the resultsofresearchon rice-hudlersat Hohenhein University 
a new rice-hullerwas developed adaptedto an aninal-poweredgearandinstalledand 
tested in Niger. Tte hulling-system has a capacityup to 200 kg pady/h and draught
force requirements between 200 and 250 N. Also handling is very easy because no 
adjustmentsarenecessary to operate the huller. 

Objectives 
For most of the rural population, animal-p wered 
gears are the only practicable alternative to manual 
labour for work sch as water-lifting, s r c 
crushing, grinding of cereals and dehusking of rice 
(Boie 1989). 

In many African countries dishes made of flour 
are the staple. Processing of the cereals is carried 
out, normally by women, in the traditional labour-
and time-intensive way, using wooden mortars or 
grinding stones. Within the GTZ'GATE project 
'Documentation, improvement and dissemination 
of animal-powered technology' research and 
development was carried out at Hohenheim Uni­
versity to identify and adapt a rice-huller to the 
animal- powered gear.The system was then installed 
at ARDEEC station in N'Dounga, Niger. 

Identification and adoption of the most suitable 
rice-huller 

Wotking on different principles, three small rice 
hullers were purchasedtwo of them run according 
to the American System (Huysmans 1971). This 
system is centred around the utilization of the 
Engelberg-huller (Kishan-huller). With this 
machine, hulling and polishing (removal of different 
layers below the husk) can be done in several stages
during the same passage. Engelberg-hullers are 
widely used in small mills for milling rice for local 
markets. 

*Istitute for Agricullural EnginerLng. Itotienhimn 
Univermiy, Sluttgart, ILGernany 
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The essential principle of the Engelberg-huller 
is that of a roller revolving inside a casing (Fig. 1). 
Normally, four ribs are located round the surface of 
the roller. When paddy is fed into the machine the 
revolving rollerpropels the paddy along tie cylinder 
between the ribs. A fixed adjustable blade prevents
the rice swirling round within the cylinder while the
paddy is hulled between the ribs of the roller and the 
blade. The main disadvantages of Engclbcrg-hullers 
are the high power requirements at a low-level 
capacity and, asillustratedinTalle 1,the high losses 
of essential components of the grain. Furthermore, 
the process of polishing reduces the content of 
vitamin BI by about 75% (Leonhard and Martin 

1963) compared with brown rice (natural coloured 

2 FeW Re 
S" 

5RmpB 

Fig 1. Engelberg-huller 
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Table 1. Component of paddy, hulled and polished rice (in % dry basis) 

Component Paddy 

rice 


Protein 7.1 


Fat 	 2.4 

Carbohydrates 77.8 

Crude fibre 8.6 

Ash 	 4.1 

Source: Salunkhe et a]. 1985. 

rice). When the diet consists too exclusively of 
polished rice, the deficiency disease beri-beri 
becomes prevalent. 

The hulling-principle of the third huller isbased 
on centrifugal-force and is therefore called the 
Centrifugal-huller. The machine consists essentially 
oftheacceleratingdisc, thedriveunitandthehuller-
drum. To achieve optimum hulling-efficiency, the 
disc must rotate at a speed in the range of 3000 to 
4000 rpm. By opening the feeder-gate, paddy is fed 
into the center of the rotating disc. The impact
caused by the rotating catchers of the disc is 
sufficient to crack the husks when they crush against 
the huller-drum (Fig. 2). To avoid brocker s, the 
drum is made conical and covered with a rubber 
cushion in the hulling area. The high kinetic energy
and air flow causes the husks, together with the 
brown rice, to be expelled at the bottom of the drum. 
Compared with the Engelberg-hullers, this machine 
requires much less power at a high-level capacity
and also reduces brockens. 

4 
75 

Fig 2. Centrifugal-huller 

Hulled 
rice 

Polished 
rice 

Losses during 
polishing (%) 

8.6 8.1 5.8 
2.6 0.5 80.7 

86.3 90.4 -4.4 

1.0 0.4 60.0 

1.5 0.6 60.0 

The Engelberg-huller needs four times more 
power at the same output level than the 
Centrifugal-huller (Fig. 3). The various openings 
specify different cross-sections of the feeder-gate
opening. 

As a result of research on the three hullers, the 
centrifugal-huller was chosen for adaptation to 
the animal-powered gear. This induded the 
construction of a two stage gear box. 

The animal-powered rice-huller
 
This section gives a short description of the different
 
Taisseofi ongih us ash orsdse m;fi efeontothi d. f4ef ent
 

parts of the hulling-system; refer to Fig. 4 for a
 
general view of all pars described below. 
1. 	 Thepath 

The main function of the path is to ensure 
goodpower-transmission betweenthe car 
wheeland the ground. It consists oftwo 
rows of concrete blocks and iscovered by a 

I oin Hop 
2Acceletiq Ok 
3RubberCushm 
4Accdrating Sat 

5 Shulter 
7Puey 
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Capacity in kg/h 
800
 

Opening II 

6 00 O p e n i n g 9 

0 Centrifugal-huller 
400
 

Opening 6 X 	 Engelberg-huller 

200
 
Opening 4 

0 200 400 600 W 800 

Average power P 

Fig 3. Capacity of Engelberg- and Centrifugal-huller 

moresolidconcrete layer toreinforce the normal car wheel of the size 155 R 13. The 
construction.Thiscorrespondstoalheight second one (friction wheel), powered bythe
of4O to 50 cm. To reduce abrasion, the car wheel, has a diameter of 12 cm and is 
covering isfortified with reinforcing iron. made ofsteel. The maximum power which 
For gond working performance the path has can be transmitted by the drive unit in the 
to be as round and level as possible. first gear stage (path-car wheel) islimited 

2. The frame and harnessing 	 to: 

These partsofthehuling-system aremadeof Pin= 5ul x Fgx rx23rx n/60xql 0)1 
round pipes (60 x 3 mm, 48 x3 mam) and P = coefficient offriction 
fulfil the following functions: (path - car wheel) 

1. 	 Thefasteningoftherice-hullerwith Fg =weight [N]
 
the gear boxand the drive unit
 

2. 	 Carrying the seat of the user r = radius of the car wheel [i]
3. 	 Connecting thedrive unitwith the n = speed of the car wheel Imin'J 

central axle to enable the circu- 7 1 = efficiencyofthe powertransmission 
lar movement of thewheel 

4. 	 Thetransmissionofthetractive (path - car wheel) 
power ofthe animaltothe power For the second gear stage (car wheel-friction 
gear wheel) the limiting value can be calculated as: 

With regard to the harnessing, it isvery P2naf9=/ x Fp x r x 2 r x n/6 x '12 01 
important to keep tractive losses to a
 
minimum.Thisrequiresa horizontal and /42 = coefficient offriction
 
tangentialpower-transmission. (path - car wheel)
 

3. Thedrive unit 	 Fp = weight [NJ 

This unit is necessarytotransform the draught r = radiusofthe car wheel [in]
 
force of the animal into a rotary motion and n = speed ofthe car wheel [min']
 
to increase the speed of rotation. Itis
 
realised with two wheels ofdifferent size. ?2 = efficiencyofthepower transmission 
The first one, which runs along the path is a (path - car wheel) 
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Fig 4. Aulmul-powered rice huller 

The losses occurring in the two stages of 6. Thehuller
 
transmission are mainly caused by bearing 
 Thc cntrifugal-hullr isscrewed onto thefriction and rollingresistance. gear box together with thefeed hopper, 

4. The central axle which has a capacity of 10 kg of paddy. To 
The central axle isvery important for the precise start hulling, theoperatoropensthe feedergate allowing the paddy to be fed into the
running ofthe wheel on the path. Therefore centre of the accelerating disc. The disc isit must be located exactly in the centre of closed on both sides (with the cxception ofthe path and absolutelyvertical. the point where the paddy is fed) 2cm wide

5. Thegearbox andequipped with fourcatchers.The 
huller-drum and the removablecover areToachieve thespeed ofrotations required for made ofshcct-mctal. In the area where thegood hulling efficiency, a two stage gear paddycrushesagainst thedrum, a rubberbox ismounted between the hller and the sheet ismounted. The hulled paddyand thefriction wheel. The gear box consists of two husks leave the huller ina 2 inpipe welded

identical pairs of toothed wheels with a to the cover. To catch the material, asimplegear-ratio of 1: 31.2. To avoid damaging rack ismounted to the frame.
 
thebearings,closedstandardbearingsare

used.Thepower-transmissionbctweenthe 
 Installation 
car wheel and the gear box isachieved by a
 
smallfrictionwheel(d = 12cm)screwedon Materials and methods
 
to the input shaft extension of the gear box The hulling-system built at Hlohenheim University,
and pressed to the surface ofthe carwhcel was installed and tested during Feb - Mar 1990 attyre. To get sufficient pressure, the gear box the ARDETEC station in N' Dounga, Niger. Varioustogelherwitlithehullerismountedrotary tests were carried out to analyse the working
tothe frame ononeside.A threaded rod performance of the unit, measuring the followingwelded to the frame on the otherside parameters:
allowsthe adjustment ofpressure.The 1. TorqueMd

gear-ratioofthe frictionwheel transmission
 
is 1:5. For safety, the friction wheel is 2. Speed of rotation n
 
covered bythin sheet-metal. 3. TractionforceF
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The data were recorded continuously during the mean value is 220 N. At the same time, the 
tests using adata-recorder and afterwards evaluated accelerating disc rotates in the range of 3300 up to 
by computer. 4000 rpm. 

Most of the tests were carried out using a donkey The efficiency l/du (?/I x 1/2)of the drive unit can 
(liveweight 150 kg) and local rice with a moisture be calculated by dividing the power Pg measured at 
content of 7.5 0. die axle between gear box and friction wheel andthe 

power Pa of the draught animal: 

Idu =Pg/Pa (3)Results 
The next figure shows the torque measured between The investigations have shown, that the 
the friction wheel and gear box. When the donkey efficiency 11du of the drive unit is in the range of 84 
starts walking, the torque does not exceed 30 Nm - 86% Yet one has to take into account that the 
because of the friction wheel transmission, which surface of the path and the wheels, the pressure of 
acts like a friction clutch. By changing the pressure the tyie, the pressure between the wheels etc. can 
between the wheels, the limiting value can be decrease the efficiency to a considerable extent. 
adjusted to different conditions. Furthermore the Driven by a donkey, the capacity of the huller is 
friction-clutch prevents injury tothedonkey. During between 250 and 300 kg of paddy/h. With one 
hulling the maximum torque is 30 Nm; it is negative passage it is possible todehusk about 90-95% of the 
when the donkey stops, rice. After a second passage the rice is completely 

The power required for driving the hulling- dehusked. Because the second passage increases the 
system can be realised by one donkey without capacity upto 400 kg/h, dehullingwithtwopassages 
problems. As Fig. 6 illustrates, the draught force translates to a total capacity of 150 to 200 kg 
reaches its maximum value of 310 N when the paddy/h. As illustrated in Fig.7, the traditional 
donkey starts. During the period of hulling, the methodofrice-hulingproducesl5to20kgpaddy/h 

Torque Md Nm 
60 

donlkey (150 kg) Centrifugal- huller 

140 

20 

"40 20 40 60 S 80 

Time t 

Fig 5. Torque during hulling 
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500 5000 
N daO) Centrifugal-huller 1/min 

400 - - ,. 4000 

300 speed 3000 

g200a A 2000 R. 

100 111000 
0H0 

0 20 40 60 s 80 
time t 

Fig 6. Draught force and speed of the hulling-system 

(Leonhard and Martin 1963)-aboul 15 times less To operate the hulling-system no adjustments
than the animal-powered rice-huller, are required and its ease of handling allows anyone 

to use it without special training. 
The simple construction of the attachment of te

Conclusion and discussion huller to the drive unit makes it possible to exchange 
As the investigations and filcd-tests have shown, the the huller with a cereal-mill in a short time. 
centrifugal-huller driven by a donkey is able to 
reduce considerably the time necessary for Acknowledgements
dehusking rice. At the same time the exacting work The author would like to thank the director of 
of traditional hulling is reduced for the women. ARDEIEC, Mr. Scrkin, the technical adviser, Mr. 

Imlxcn and the staff of ARDEFEC for their 
support during the experimental work. 

Capacity in ;g/ha 
400 

300 ­

200 

100 

Traditional (1st passage) (2nd passage) (Total capacity) 
Centrifugal-huller 

Fig 7. Capacity or Traditional and animal powered rice-hulling 
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Rsum 

La couverture des besoins alimnentaires des pays en dveloppernent passe par la 
.icanisationde leur agriculture.L'utilisationde latraction aninaleconstitue une etape
inportante dans linstauration de conditions 6cononiques et sociales favorables J 
l'introduction et au maintien de la mncanisation. A la lwniere des rsultatsd'Jtudes 
effectuees 4 l'universitgde Hohenieimn sur le decortiqueur, wi nouvel appareil a dtc nis 
aupoint et installd et test au Niger.Entran par traction animale, ce nouveau systcine
de ddcorticage a Lne capacitd de 200 kg de paddy J)l'heure et requiert une force de 
traction de 200 d 250 N. 11est trsfacile d nmnier,son fonctionnetnent ne ndcessitant 
aucun rdglage. 
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Constraints to the Diversification of the Use of
 
Animal-Drawn Implements in the Gambia
 

Dawda M. Sarr* 

Abstract 

7This paper describes the introdtction of os-drawn nuiltipurpose implements into the 
Gambiain 1975, theirsubsequent testing,evaluation atdadoptionfor ostuplandcrops
such as inaize, nillet, sorgluvn, cottot, groudutt and cowpea. 7he technologies,
however, were not adoptedby ricefarners.7hepaperspeculateson the reasonsbehind 
this non-adoption andproposesn'udtitfisciplinaryapproachesto researchand transfer 
of thesetechnologiesto rice-growingareas. 

Background 

Animal draught power was introduced in the 
Gambia in the 1940s by the early researchers in 
agriculture who worked under the colonial govern-
ment at the tme. A single mouldhoard plough was 
used todemonstrate ridge cultivation in uplandsoils 
and was later adopted by the farmers. In the early
1950s the 'Emcot' and 'A-Plus' ridgers were also 
tested under the same conditions and were adopted,
The ridgers became more popular than the single
mouldboard plough as they served as dual purpose 
implements, being used both for ridging and for 
inter-row weeding The ridgers are still very popular 
with famiers in westem Gambia who still practise 
ridge cultivation. A.s mentioned above, these im-
plements were all tested in upland soils for the 
purpose of producing export cros such as ground-
nuts and cotton and to a very limited extent maize, 
millet and sorghum for home consumption. Rice is 
the staple food in the Gambia and no provision was 
made to introduce suitable animal-drawn im-
plements which could be used in the rice-growing 
areas. It could thus be seen flatthe colonial 
government was only interested in the production of 
export crops; and as a result the bulk of rice 
consumed in the Gambia was always imported. This 
situation continued even in post- independence days
when big rice-producing schemes (using high 
technology and large capital investment launched 
by foreign banks on international donor agents) 
were undertaken from time to time and could not be 
sustained after the departure of the fundingagent,atig 


*Ganbia Coneg¢,Mistry of Education, The Gambia 

In 1975/76 animal-drawn multipurpose 
implement packages were imported from Senegal 
and tested in almost all the crop ecologies in the 
Gambia y two foreign engineers (M D P Mathews 
and D W M Pullen). The extension services of the 
Department of Agriculture were responsible for 
introducing these packages to farmers but (ended to 
concentrate on introducing them in upland areas 
alone. The implement packages won farmer 
aeceptane by the late 1970s and became the 
dominant technologies uscd in upland soils for 

roduction of grund-nuts, maize, millet, sorghum 
andcopet,
and cowpca.
 

Information available on the evaluation work of 
Mathews and Pullen was inadequate. Successors of 
Mathews and Pullen in the Agricultural Engineering
Unit of the Department of Agriculture did not make 
any research efforts to encourage the use of these 
packages in rice growing areas. The technologies to 
date remain underutilised by rice farmers despite the 
fact that there is strong evidence that the packages 

were tested inall the crop ecologies and that they are 
provn technologies. 

The implement packages were manufactured in 
Senegal and consist of: 
1. 	ASineHoeframe, amultipurposetool 

frame to which can be clamped a225mm 
single mouldboard plough, 3or 5tine 
weeders,agroundnut-lifterandan 
carthingup-attachmentforcotton.patch etfrot n


2. ASuper-Ecoseeder used fordiiect row­
seeding of all the main crops such as maize,
millet,sorghum,groundnuts,cottonand 
cowpea. 

56
 



Major Constraints on Increased Rice 

Production 


Undeveloped Potential Rice-growing Areas 
Apart from irrigated rice productionwhere pumps 
are used to control the water required, all the other 
rice ecologies in the Gambia are undzvelooed. These 
are mainly the hydromorphic areas, mangrove 
swamps, tidal swamps and the rainfed inland 
valleys. The labour and capltal investments required 
to develop these areas can be very high. From 
1966 to 1984 big rice schemes, launched by foreign 
missions, international banks and several non-
governmental organisations were set up in these 
areas for small scale rice producers. Nearly 6000 ha 
of land was developed at selected sites olong small 
river banks near villages with a history of rice 
cultivation and where farmers showed an interest in 
irrigation developinent. The survey design and 
construction of the schemes were under the super-
vision of the mission engineers whilst the farmers in 
theformofavillagericesocietyprovidedthelabour 
for construction and land-levelling. Punps of 
7-20hpwere used for the distribution system. Inputs 
for the first year were provided free of charge to 
farmersbythemissionsandthisincludedpumpsand 
implements for working the soil and planting. In 
subsequent years no inputs were given to the farmers 
as the mission expected them to have eanedencugh 
cash in the first year to maintain the swamp infra­
structure and purchase their seasonJ inputs. This 
unfortunately did not work out and farmers were no 
longer able to maintain the schemes and had to 
abandon them 

Inadequate Research and Development 
Facilities 
To date facilities for promoting the use of the 
acquired knowledge are lacking. There is yet much 
to be done in this field to convince rice farmers that 
these technologies are viable and that the re­
commended practices be utilised. At present it can 
only be hoped that the Department of Agricultural 
Research Services will come up with solutions to 
these problems. 

The Need for T,.ehnology Transfer
Economic and social factors combine to make the 
Eond evendmoec in faor fuineutioisaktn o 
need even more pressing for full utilisationanimal-drawn multipupose mechanical packages

of 

and for more land to be utilised for -ice, 

Upland land has become scarcer due to the 
withdrawal of such land by big horticultural farms 
to produce vegetables and fruit for export, and 
organised women's societies to grow vegetables for 

the home market. The effects of such demands over 
the past decade and a half include a decline in 
holdings at the farm level from 0.5 ha to almost 0.1 
ha, a decrease in the fallow period to 2 years and a 
marked increase in the cost of agricultural land. 
Another effect is the felt need to use the previously 
underutilised rice ecologies of the tidal swamp and 
the rainfed inland valleys. These ecologies would 
add up to about 64,000 ha which if developed could 
have great potential for rice production. The inland 
rainfed valleys can in most cases serve 2 purposes: 
they can be used for seasonal pr duction of rice and 
(where the water table is high) for production of 
vegetables during the off-season period. They also 
offer great ..'dvantags for extending the grazing 
period after the rainswhen livestock can have access 
to crop residues and fresh growth of palatable grass 
species. 

The traditional production system is normally
used in the undeveloped ecologies. This involves a 
great deal of hand labour for land preparation and 
sowing (i.e transplantation), and the crop yields
expected cannot be more than 800 -1000kg per ha. 
With the use of appropriate technology, crop yields 
expected can be as high as 5000 kg/ha, drudgery is 
saved and timeliness of operations is greatly 
enhanced. 

Strategies For Technology Transfer 

In order to transfer the acquired technologies to the 
Gambian rice farmers effectively, the following 
areas are considered imporant: 

0 	Review of the evaluation data on the Sine H-oe 
implement packages; 

0 	Establishment of a unified training scheme for 
rice farmers who are owners of land, draught 
animals and implement packages; 

* 	Design and development of the implement 
where necessary, and improvement of the har­
nessing method used at present. 

Review of Evaluation Data 

Since the technologies were previously tested inall 
the crop areas, it would be proper for the works of
Mathews and Pullen to be reviewed before anattempt is made to transfer these technologies to
rice farmers. The data could be used as guidelines to 

avoid any duplication of effort. Following the 
review, the needs and objectives of transferring the 
technologies should be. clearly defined and a 
programme and a budget prepared for the project. 
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Improvement of Tidal Swamps and Ralnfed 
Inland Valleys 
Close cooperation with the Soil and Water Man-
agement Unit at the Department of Agricultural 
Research Services) will be essential before the 
above mentioned task is undertaken. The staff of 
this unit have been involved in this sort of work for 
many year. and have gathered agreat deal of ex-
perience not only in carrying out land development 
alone but also in organising villagers and wo,.ing 
with them to carry out development tasks. Other 
agencies such as the Department of Water Re­
sources, The Gambian Renewable Energy Crfntre 
and the Ag.icultural Mechanisation Unit of the 
DLpartment of Agricultural Research Services could 
play their role in the project. A multidisciplinar,, 
team should be formed to tackle this task. 

Establishment Or a Unified Tniliing ,chemeEbishet oFaUnifdand 
for Rice Farmes 

A multidisciplinary approach to the design and 
implementation of the scheme should be adopted.
The Department of Agricultural Research Services 
with its training component could design an ap-
propriate format which might include the following:
" Training of draught animals and of large groups

gdraught animals. re otle 

2. 	 TheopeningcoulteroftheSuper Ecoseeder 
creates high resistance in uplandsoils and 
inordertoreducethisresistanceatypeof 
coulterwithastreamlinedshapeaudwhich 
cuts the soil more gradually could be used 
toreducethedraughttopulltheseeder. 

3. 	 Cow parativetrialsshouldbemadeofthe 
Super Ecoseeding plate and other typesto 
determinethe optimum umberof holesr 
asatisfactoryplantpopulation. 

seintdctnimpovdlohinhand 
seedingtechniquesshouldgohandinhand 
with the introduction ofthe tEchnologies
requiredforharvestingandprocessingthe 
lropsproduced. In the past when thelarge-scale rice production schemes were 
launched, implementsforlandclearancefor primarycultivation and sowing
were provided. Serious bottlenecks 

occurredasthousandsofhaoflandwere 
harvestedbyhand and the crops thus 
harvested could notbe processed.This 
resulted insevere crop losses.So, whilst 
efforts arc being made to diversify the use
ofdraught animal power for production of
food crops, all thestages ofproductionfor handling draught ,animals. Use of tieshouldheconsidered. 

facilities of nearby mixed farming centres may 
be necessary. Trainers could be taught im-
plement setting uses and maintemnce tasks. 
They could also be taught the crop husbandry 
practices to be used in the rice ecologics. 

" On-site demonstration of what has been taught,
i.e. implement setting, uses and crop husbandry. 
Organisation of trial schemes may be considered 
later. Target farmers should be involved in the 
development of the rice ecologics at the initial 
stages so as to acquaint them with the repair and 
maintenance of fcature.s such as bunds, channels 
and water-gates etc. Collaboration with the 
Department of Agricultural Extension for sup-
port services would enhance these activities, 

Design and Development of Implements and 
Improvement of Harnessing 
Performance of each of the following components 
of tl'e Sine Hoe frame and the Super Eco Seeder 
should be recorded when the equipment isin use: 

1. 	 The 225mm Sing mouldboard plough,
The soils in the rice growing areas are 
heavier than uplandsoilsand therefore 
require greaterdraught power.The use ofa 
150mm single mouldboard plough needing 
lessdraughtshouldthereforebeconsidered. 

Certain developments which are likely towiden 
thescopefortheuseof draught animal poweratthe 
farm level are: 

(a) 	 Rescarchanddevelopmentschemes 
introducedbythcDepartmentof 
Agricultural ResearchScrvices. 

(b) 	 Restructuringof the credit unit of the 
GambiaCo-operativeSocietiesandthe 
members of the societies being given farm 
inputssuch as implementswith other plates 
with fewer holes sothat comparisons 
between the seed rates can be made to 
determine thesEceding plate that wouldgive 
thedEsiredplantpopulation. 

c) Improvement of harncsses.The 16cm 
nominal size double neck yoke in use in 
uplandconditionsforploughingand 
planting, has been used in this country for 
12 ye-rs and has not ben improved. As the
draught requirement topulleitheraseeder 
or aplough through the soils in rice fields is 
greater,trialsshouldbecarricdout 
comparing the neck yoke with the collar 
harness in terms ofpulling efficiencyusing 
oxen. 
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Conclusion 

In the Gambia, the constraints to diversification of 

the use of animal traction technology, in rice-

growing areas, cannot be easily removed. A gradual 

and thorough development of the hydromorphic 

areas, mangrove swamps, tidal swamps and the 

rain-fed inland valleys must be adapted and should 

be accompanied by a systematic transfer of the 


available technilogies (in the mult*-purpose animal­
drawn implement packages) to rice-framers and 
more credit facilities given to them. This if done 
will greatly influence the use of draught animal 
technology leading to greater productivity. Past 
experience has shown that the use of animal traction 
technology for food production is more sustainable 
than the use of large capital intensive schemes. 

Rsum 

Cette dtude traite de l'introductionde nmatdrielpolyvalentd traction bovine en Gambie 
en 1975, de l'expritnentationdont it afaitl'objet, de son dvaluationet de son adoption 
pour la plupart des cultures sches telles que le ,nais, le rnil, le sorgho le coton, 
l'arachide et le niebe. Les tecluologiesproposde; n'ayant pas td adoptees par les 
cultivateurs de ri les raisons de cette non-adoption sont examnines et des n5thodologies
pluridisciplinaires de recherche et de diffusion des teclhologies proposes dans les 
regions rizicoles sont prsentes. 
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Experimentations Rkcentes sur la Mcanisation de la 
Culture du Mil A Cinzana 

S.Traor6, D.Sogodogo et S. V. R.Shetty* 

Rsum 

Une etude conparatived'Y(qipenuwnts agriclesadti conditiedurwit les annes 1985,
1986 et 1987 datLr Ia station de recherche agronontiquede Cinzana. 
Les r~sultatsde chrononitragedes temps effectuds avec differentes opirationscul­
turales, nous ont montri tte bonnw perfornaice hi porte-outil Afkart. Nomv n 'avotz 
pasnodde gratndesdifftirencesentre les teuys deprparationdhi so!(labour,b~lloluagc) 
avec les matr.ielsagricolestestis. Aais,au sarclage,les tenros otpasse'd stgieat 
double en passanw du Nitkart au nudticulteur Ciwara. L'Ariana a dt, aussi plus per­
formant qua le nuilticulteurdans cc dotaine. 
La mncanisatio de diffirentes opirations culturalesn'a pas et d'incidences notoires 
stir le rendenent th nril. 
Uneperspectivede recherchestirit's mnatirielsagricolslegersest prisentieen dernilrepattie. 

Introduction 
Uutilisation des dquipements agricoles tirs par des 
animaux de trait ct la mist au point des techniques 
de production adcquates constituent hi base du 
processus de d6vcloppemcnt des technologies ayant 
pour ,bjectif 1'amrlioration des condition.s de vie do 
paysan. lacur adoption doit xasser par une associa-
lion des tcchnicirns ct des utilisateurs a I evaluation 
finale. 

La prOscntc etude visait une comparison du 
porte-outil Nikart (nouvclle introduction) 5 des 
matr~riels dej/i existants sur place cn vuc dc &gager 
Sesavantages possibles. 

Site d'Exp~rimentation 
LUexpimentation a t6 conduile darts la station de 

recherche agronomique de Cinzana situ&c dans 
I'arrondissement de Cinzana (rgion de Srgou). EJie 
est / 8 km du fleuve Bani ct est comprise entre 5o55 '-

6°ouest ct 13o-l0()( nord a unc altitude monycnne
voisine de 280 m ct a une pluvionmtric moyenne 
annuelle de 69(0 mm wec un cycle optimal des 
cultures de 9f jours. LA semis y est effectu6 au plus 
t t le lcrjuillct. 

L.s tcmpratures maximales varient entre 35)C 
et 41)C et les lemp6ratures minimales entre 160 C et
22 0C. 

*ICRISAT, 11P34.Soluba, Mal. 

Le sol des essais etait un sol fcrrugineux tropical 
lessivd modal " texture limoncttse, de coulcurbrune. 
11cst pauvre en matitre organique (moins de 1%) el 
a un pH acide. 

Mat6riels et M6thode
 
Ls mat~riels agricoles test(t%
 

c mulicullcur Ciwara fabriqu6 au Mali, 
* 	 l'Ariana, un 6quipement du Centre d'Bude Ct 

d'Exrim ntation du Machinisin Agricole 
Tropicale(CEEMAT), 

0 le Nikart, un pori-outil mis au point par a 
National Institute of Agricultural Engineering 
des Royaune Uni d'Anglcterre et l'Institut 
Intemational de Rcchcrche sur les cultures des 
zones tropicalcs semi-aridus dc I'Inde. 

La vari6t6 de ril utilis6c 6lait hi locale Bo oni. 
Elle 6tail scme / 0.80 m entre les ligncs ct (.80 m 
sur la ligne (soil 33,333 plant/ha i 2 plants/poquc). 
Li fumure min6rale appliqu~e 6tair 200kg/ha de 
complexe cotorn au semis et 50 hg/ha d'urc A lamontaison. 

L'cssai 6tait un split-plot it 4 r6pefitions. Las 
matlriels agrocoles 6taient les traitements prin­
cipaux. Las techniques de travail du sol 6taient les
trailtments secondaires. 
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L'enr6gistrement des temps de travaux et le L'annee 1986 a requ la plus grande quantit6 de 
rendements ont constitu6 l'essentiel des obser- pluie pour Ia prdparation du sol. L'expdrimentation 
vations. L'analyse de la variance et la PPDS ont a eu lieu cette fois-ci en station et en champ paysan 
permis l'6tude des effets et la s~paration des (cf Tableau 2). 
moyennes. 	 En station le Nikart a 6conomis6 plus de temps 

R6sultats et Discussion au billonnage, semis-6pandage d'engrais et sar-
Lexpdrimentation sur les materiels agricoles a clag6, tandis qu'en champ paysan le Nikart n'a t6 

donn6 des rdsultats variables d'une ann6e Al'autre. rapide qu'au semis-dpandage d'engrais (5h 27 min) 
et au sarclage (5h 27min). La performance du 

En 1985, les quantitds de pluie ayant permis les multiculteur chez le paysan est lie au fait que les 
pr6parations du sol dtaient Ic plus faibles. L'ex6- animaux marchent sous la contrainte du fouct. Le 
cution du labour et du semis-dpandage d'engrais ont bfati du multicult.-ur ne le permet pas d'effectuer un 
t6 plus rapide avec le Nikart qu'avec le multiculteur semis-dpandage. Ces op~dtions sont done faies 

(cf Tableau 1). Le Nikart a l'avantage d'avoir une mnuellement. 
bane porte-outil plus longue pcrmcttant l'izs- La mcanisation de ces differentes op6rations 
tallation de plusieurs tremies (4) et 6-quipement de culturales n'a pas signifieztivemcri amclior6 le 
travail. Les rendements du mil avec l'utilisation de rendement du mil. Les degats d'oiscaux en station, 
ces diffdrents mat&'iels &taientequivalents (environ Acause d'un semis pr6oce, 'xpliqux ici les bas 
1000 kg/ha). 

Tableau 1. 	Durke (h et min) d'exkcution de diffrentes operations culturales avec diffkrents materiels 
agricoles et rendement du mil ACinzana, 1985. 

Op6rations culturales 

Mat6riels agricoles labour billonage semis + dpandage rendement kg/ha 

Nikart 21h50 	 6h458h35 	 1263 

Multiculteur 26h41 8h35 lOhO5 1014 

ES (+/-) 	 2h05 0h35 0h50 113 

CV% 35 

Tableau 2. 	Durkc (h et min) d'ex~cution de diff{rentes operations culturales avec difftrents matiriels 
agricoles et rendement du mil i Cinzana, 1986. 

Station 

Matdriels agricoles labour billonage semis + 6pandage sarclage rendement kg/ha 

Nikart 22h53 9h48 6h32 3hl6 567 

Multiculteur 20146 I1h59 20h48 7h38 527 

ES (+/-) 42 

CV% 18 

Champ paysan 

Mat6riels agricoles labour billonage semis + 6pandage sarclage rendement kg/ha 

Nikart 18h31 7h31 5h38 5h27 1119 

Multi 15hl5 6h32 27h14 9h48 1078 

ES (+/-) 94 

CV% 20 
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niveaux dc rcndement (500 kg/ha contre 1000 kg/ha 
en champ paysan). 

En 1987 la quantitd de pluie ayant permis la 
pdparation du sol dtait supdrieure Acelle de I'anne 
1985 qui a 6V dficitaire. 

Et 'expdrimentation a port, en plus des deux 
pr6cdents matdriels, sur l'Ariana (cf Tableau 3). 

L'Ariana s'est distingud par sa rapiditd dans le 
grattage (6h) et la sarclage (2h 36min); le Nikart 
dans le grattage (5h), labour (Oh), Ic 
semis-6pandage (3h 53min) et le sarclage (2h 
47min). Le multiculteur a 6t6 le moins perfomant 
des dquinements. La performance du mil est reside 
la m~me avec ces diffdrcnts dquipements (800 
kg/ha). 

A travers ces rdsultats, des besoins futurs de 
recherche se sont dessin6s. L'utilisation du Nikart 
A 2 roues pneumatiques permet auz paysans de 
rdaliser des dconomies de temps considdrables. 
Mais pesant pros de 170 kg, il demande une force de 
traction considdrable qui n'est toujours pas A ]a
portd des paysans. C'est un matdriel d'importation 
dont ne peut s'acqudrir la majorit6 des paysans. 

Le multiculteur et 'Ariana de fabrication locale, 
sont disponibles mais ils ne se pr~tent pas Asla 
m6canisation de beaucoup d'opdrations culturales. 

C'est ainsi que l'ICRISAT/MALI a dtd amend, 
en collaboration avec la Division du Machinisme 
Agricole (DMA)du Mali, Utudierd'autre matriels 
agricoles. Des prototypes de matdriels comme 
DDCI (Donkey-Drawn- Cultivation- implement) et 

Tableau 3. Comparaison de la performance de 3 matriels agricoles AClnzana 1987. 

Matdriels agricoles grattage labour 

Ariana 6h00 19h00 

Nikart 5h00 lOhOO 

Multiculteur 7h00 12h00 

Conclusion et perspectives 
Le Nikart s'est prti en gdn6ral ? la mdcanisation de 
toutes les opdrations culturales testdes. Les opd-
rations de semis- dpandage ont dtd effectudes 
manuellement chez le muticulteur et I'Ariana ) 
cause de l'inadaptation de ces matdriels. Cette 
op6ration a ndcessit6 pros de 23h chez le multi-
culteur contre pr s de 5h chez le Nikart. 

Les diffdrences entre temps de preparation du 
sol (labour ct billonnage) observ6cs entre les 
6quipements n'dtaient pas aussi grandes. L'Ariana 
et le multiculteur dtaient guid6s par 3 personncs 
contre une scule chez le Nikart. 

En passant du Nikart au multiculteur le temps 
de sarclage a passd du simple au double (pres de 3h 
contre 6h). 

L'Ariana qui est un 6quipement appropri6 pour
les sols l6gers a dtd aussi plus performant que le 
muticultcur au grattage et sarclage. 

Le rendement du mI n'a pas 66 signi-
ficativement influencd par la mdcanisation de ces 
diffdrentes opdrations culturales, 

semis + 6pandage sarclage rendement kg/ha 

38h00 2h36 845 

3h53 2h47 820 

40h00 1h38 880 

DDCCS (Donkey Drawn Cultivation-Cum-Seeder) 
sont actuellement expdrimentds. Ce porte-outil As 
traction asine est fabfiqud A partir des matdriaux 
locaux. 

Des voies de recherches restent encoreouvertes 
sur des portes-outils A traction bovine (pour les 
zones sud pluvicuse du pays) ou 6quine (pour les 

zones moins pluvicuses du Nord du pays). 
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Abstract 

A conparative study of agricultural implements was carriedout during 1985-87 at 
Cinzana research station. When considering the time taken toperform various cultivation 
operations, the lkart toolbar performed well. No great difference was noted between 
the different implements when usedfor soilpreparation (cultivation,ridging) but the time 
taken for weeding with the Ciwaratoolbar was twice that needed with the Alkart. 7he 
Ariana also out-perforned the iwara for this operation. 7he mechanization of the 
various operations had no noticeable effect on the nillet yield A critical survey of 
research on light agricultural inplements is presented in the lastpart ofthe paper. 
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M&anisation Agricole dans la Commune de Kass&: 
un Exemple de Diversification de 'Utilisation de la 

Traction Animale en C6te d'Ivoire 

Zana Ouattara* 

k~sum6
 

La mdcanisation agricole dans la conymune de Kass'recorwmnce avec le d but de
l'utilisationde la tractionaninale.Une enquete njene en 1989 a rMvdle que le labour 
pourlesprincipalesculturespratiquaesestnWcanisea lO0%soitparla tractionanimale 
iudquernent (41%), soil par l'utilisation conjointe de l'6nergie bovine et de la
motorisation(39%), soil senis rm.canique l'aide des bovins conyiencentdprendrede
l'inportance:85% des agriculleurs entoloient l'bergieanitalepour alter conlre les
adventices des cultures, 75%d'entre eux utilisent le semoir monograind traction bovine.
Si la charrette bovine connait tine large diffusion, la herse est par contre d'une 
introdubction recente. 

Introduction commune de Kass&. Elle vise Ainstruire lare-
La politique agricole de a CC-tc d'Ivoiru vise A cherche sur leniveau de diversification de I'uti­
assurer I.autosufisance en produits alimentaires de lisation de laTA etAd6finir de nouvelles actions de
base pour l'ensemble de lapopulation, en essayant rechcrche et de recherche-developpemcnt.
d'intensifier les cultures etI'dlevage; un excdcnt La r6gion e laBagou6 est situde Al'extr.me
6conomique viable grace Aladiversification des no-d-ouest du pays Stnoufo occidental. ile s'(tend

cultures d'exploration et Aladiminution des impoir- e part ct d'autre du fleuve Bagou6, long d 
 100km,
tation de viandes et de produits laitiers; un all- d Boundiali au sud AtTingrfla au nord, pros de la 
gement des dispart6s r6gionales en maie de frontiUrudu Mali (Peltre-Wurtz 1976). Lacommune 
cultures d'exportation. d KassdnS. est situ6c a 20 km du fleuve, sur larive 

Pour atteindre ces principaux object;fs, droite, au pied d'un massif montagneux cCitd nord.
plusieurs technologies de production agricole ont Flie regroupe pr s de 6000 habitants repartis dans
6t6 introduites dans lemilieu rural pour modifier la 25 villages avec une superficic de 40 km . La popu­
pratique traditionnelle des paysans. Une dc ces lation est compose A90%de S6noufo. 
introductions est leb~tail de trait qui repr6sente la La commune d Kassdr6 fait patie du
principale source d'dnergie pour latraction des grand-nord de laCute d'lvoire donc sounise A
instruments aratoires et pour les transports. I'influence d'un climat de type soudanais caractfrisd 

La m6canisation agricole dans lacommune de p.
Kass&cr repose sur I'utilisation de latraction * une saison pluvicuse de mai Aoctobre avec un 
animale (TA) introduite dans les ann6es 197273f. pie luviom6rque en aoft. La pluviomftrie
Cette introduction tient d'une action de I'admi- pie u nue en u t a mm;nistration et des initiatives de laCompagnie Ivoi- moyenne annuelle vare entre 1000 Ct 1300 mm;
rienne pour leD6veloppement des Textiles (CIDI). 9 une saison schc allant de novembre Aavril avec
L'cffectif des bocufs de trait n'a fait qu'accroitre une tempdrature moyenneannuellede l'ordre de
jusqu' en 1983. Une certaine tenrdnce Alastagnation 26160 sous abri. 
a Wobserv&cpar a suite. La rdgion estun plateau ondul6 qui se situe At 

Cette note pr6sente les premiers rdsultats d'une environ 650 m d'altitude avec des pentes variant
enqu&e mende aupr s de 59 agriculteurs de la entre let4% Eng~nral, cessolssontgravionnaires 

avec pr6sence de cuirasses latffitiques Adiff&entes 
*Insfltu Des Savanes lplmer Ekae (IDESSA -DE) profondeurs. On rencontre des sols typiques hydro­
01BP1152, Bouaki 0t,CMetd'Ivotre. morphes aussi. 
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La vdgdtatioai est compos e dans son sensemble 
de savanes arbornes et arbustives plus ou moins 
denses recouvrant la strate herbac&. Les cousd'eawc sont bordes de gal cries forestibxes. 

Matrriel et Mthodes 
Les donn&essurl'utilisation delaTAcommesource 
d'6nergie ont 66 recueillies sur 261 parcelles 
agricoles. Cinquante-neuf chefs d'exploitation de !a 
commune de Kassrr ont dtd visits de manire A 
explorerunegammed'5geimportante (Fig. 1)etdes 
surfaces diversement emblav.es en cultures. A 
i'aide d'un questionnaire directif, les di1ments dis-
criminatoires suivants ont t6 collect~s: 
0 donndes grdralm: Aige, nafionalit., ethnic,activitds non agricoles; 

0 envimnnement social: nombre d'actifs, orga­
nisation de groupe de travail et recours Ala main 
d'oeuvre salariale; 

& enviromnnement technique: cultures pratiqu6cs; 
utilisation de la TA pour la labour, le sarelage, la 

%de classe 
35 

30 

25 

20 

15 

10 

5 

0­
20-29 30-39 40-49 

billonnage et pour le transport etc; pratique de la 
culture pure ou de la culture en association, et 
pratique de I'iLevage; 

0 les objectifs et la motivation des paysans. 
La nittbode d'enqu~te Aune scale interview 

(Shaner et al.1982) a dtd retenue. Quelques visites 
d terrain ont 616 organiscs por vrificr les dd­
claratios des paysas. 

Pour caractdriscr les exploitations et dfinir le 
niveau de diversification de l'uflisation de ]a TA 
dans la commune, nous avons adohi,[I'analyse
unidimentionnelle et comparative. Chaque variable
 
a W.c6
dtudi&e individuellement. Pour les variables 
quantitafives, les paramtres tels que ]a moyenne la 
variance, l'ecart-type, ont t6 determinds. Le tracede chaque variable a permis de visualiser la dis­
tribution (Fig. 1,2,3,4,). 

Rsuitats 
Les Animaux de Trait 

I1s'agit essentiellement de bovins. Les troupeaux 
villageois ct transhumants constituent la principale 

50-59 60-69 70-80 

Classe d'Age des paysans 

U Classe d'fge El Actifs par classe 

Tractdonanimaje
 
May.d'*ge53,O3f3,35 S-13.1
 
May.acfs_-5.97+o,98 S-3.8
 

Fig 1. Distribution des paysans et actifs en classe d'Age. 

65 

http:emblav.es


P.100/classe 
35
 

30
 

25
 

20
 

15 

10 ­

5 

0 1 
20-29 30-39 40-49 50-59 60-69 70-80 

Classe d'Age des paysans 

U Superficie agricoles [] nb boeufs do trait 
1

May.surf.a -11.21+1.92 S-7,17
 
May.boeut t tn.-3,3+0.48 S- 1.06
 

Fig 2. Distribution surfaces agricoles et boeufs de trait par classe d'Age des paysans. 

P.100/classe 
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20-29 30-39 40-49 50-59 
 60-69 70-80 

Classe d'Age des paysans 

* Surface coton [] Surface dz 

My aurf cotn - 5,12 +1,04 ha S-4.01 
May.suif rlz-2,44+0.37 ha 8-1,45 

Fig 3. Repartition surfaces en coton et riz par classe d'Age des paysans. 
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ouhe.4-3+emor+her=io JaT S-n. 

Fig 4. Nlveau d'iquipement en matfriel agrkole. 

source d'apirovisionnmcnt en animaux de trait. 

Les mdiages enqu&i.s sont propri taires de bovins 

A65% 

Dans la zone d'dtude scul 'dlevage tracitionnel 
de la race taurine Baould se ddveloppe conve-
nablement gricc A son caract&e de trypano-
toIr.rncc. Cette race de format rduit (Tidoii et al. 
1975) est trop ldg rc et s'adapte mal Ala TA. Au 
ddmarragc de l' opration 'culture attelec' (CA) dans 
la commune de Kass&, le choix de la CIDT 6tait 
portd sur les taurins N'Dama. ls sont de tr.s boas 
animaux de trait en raison de lcur conformation ct 
de leur temp6rament (Reh 1982; -aug 1983). 

Cependant, Ics paysans vont prdfdrer aux 
N'Dama les paires composdes de Z.bu et mdtis 
7abu x N'Dama ct ou Zdbu x Baoul. Uadoption 
des Z.bus et leurs mdfis est favoris6e par Icfait que 
la commune de Kas.,drd s'incrc dana la zone de 
contact des aires de dispersions des 7.bus et des 
taurins. 

Notre enquire rdv le que 86% des mcnages 
poxs&lent au moins I attelage. L'cffcctif moyen de 
bocufs & trait observd par exploitation est conpris 
entre 3.70 et 3.80 t&Ea. 1.2 superficie moyenne par 
pairc de boeufs ruprdsente 6.10 ha. Las paysans non 
propuiltaires d'animaux de CA travaillent str des 
moycnneparpaire.debocufsrepr6sente6.10ha. Les 
paysans non propri~taires d'animaux de CA 
travaillent sur des sufacts agricoles plus petites 

allant de 0.75 A3 ha Us'agit g&aralcmcal de chef 
dcxploitatioa feame ou hammc trop fg6 avec un 
effectif d'actifs inf(i=u A3. Cette derni.e cati­
goie &explitants pratique Icsystt.me de location 
de services des animaux de trait pour la r.alisation 
du labour et pour lc transoport de leur rdcolte. 

Les travaux de Pdtre Wuitz (1976) dans la 
region soulignaient ddjA quc toutes les families de 
plus de 14 personnes poss&aicnt une charrue, Aune 
exception pros; et que panmi les families moins 
nombreuses, seules 2 d'entre eles, de taille 
moyenne, avaient pu acheter une charue. L'dtude a 
rvdl6 une forte orrOdation entre le nombre de 
boeufs d CA (r =0.53). La taille des exploitations 
est fortement corrdl6e avec Ie nombre des actifs par 
manage (r =0.86). 

Equipement 
Le matdriel de CA se compose d'un multiculteur 

comprenant un bai, un 6quipement charrue, un 
batteur, un canadien et one souleveuse (multiculeur 
Arara); dun semoir, d'unc herse d d'une charrete 
bovine. L'adoption de cc matldiel assez on.rux a 
dtd facilit&c par I'introduction et r acceptation de la 
culture pure du coton, culture de rente f une part, el 
d'autre pM. par la mise en place d'un crdt 
d'&luipementagricoleparlaBanqueNationalepour 
le Dvcloppcement Agricole (la BNDA). Le colon A 
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lui seul reprdsente 48% des superficies to 3ks 
emblavdes. Aussi les paysans oni rapidernt .,(t 
pour ]a monoculture du mais etdu riz.Q, tro*, 
principales cultures se sont tr&bien adapt&es Ala 
TA contrairement A laculture de igname qui, 
aujour'hui envoede dispawdon, dtait laprincipale 
production agricole e ]a rgion. 

Les paysans ont d'abord commenc parse doter 
de nmatdriels de labour, en suite de trnsport 
(charrettc) c de semis (lcsemoir monograin). La 
polbqtc d' &uipement des paysans par ]a C1DT en 
matrLI de CA, tient compte du niveau d'endet-
temnt des agriculteurs eI fe leur capacitd d, 
rc.6iboursement (Kessd 1986). Cette politique se 
iLtrouve dans I'adoplion des th mes d' utilisa ton du 
materiel ATA. La herse est d'introduction rtcente. 

Les Types de Travaux Raliss ia 

Traction Animale 


Le Labour 

Le hbour est m~canisd A 100% pour toutes les 

principales cultures pratiqu&es das lacommune de 

Kass&6. Celle m6canisation du labour est assuri6 A: 


* 	 41% par i'utilisation de I'6nergic animale 
uniquement et dont 5%parprestation& service; 

* 	 39% par I'utilisation conjointe de laTA e Iamotorisation; 

0 	12% par lamotorisation uniquement. 

Comme dans les terresncuves (Hugudnin 1989) 

la traction bovine non seulement r&tmi A se 

maintenir mais die est actuellement maitrisL par 

les agriculteurs qui l'cmploienL Le billonnage est 

rdalisd avec succs A I'aide de I'dnergie animale 

pour le coton, lemais ct pour I'arachide. Lx 

labourage A]a TA. pour ia culture du riz a remplacd 

lapraique traditionnelle da travail manuel du sol. 


Dksherbage Micanique 
ULampleurde la demande en main-d'ocuvre pour le 

ddsherbage manuel obligeait leplus souveat le 
paysan A restreindre les superficies cultiv6es. 
L'introduction dui d~sherbage m~anique A l'aide 
d'instruments ATAa trms efficacement supprimd cet 
obstacle (Kemp 1987). Dans la commune de 
Kassdrd notre 6tude a rdvcl6 que 85% des 
agriculteurs sowt utilisateurs de I'6nergie animale 
pour luer contre ILs adventiccs du colon, du ias 
et quelquefois de I'arachide. Les paysans en 
motorisaion ont recours aux animaux de trait pour 
Ic ddsherbage m canique aussi. 

L,'Femis Mkcanlque 
U principale strategie antial~toire des culdivateurs 
estdesemcrleplust&possibleetleplus rapdement 
(Dugue 1989). Ucxemplle plus remarquable est le 
ddveloppement rapdde d I'utilisation du semoir 
dan lacommune. Contrairement au constat fail A 
N'bingud etDianra d'apr.s une enqu&e de Robinet 
(1987), 75% ds paysans emplojent lesemoirA TA 
pour lesemis du colon ctdu mais. Cela correspond 
A 62.65% des surfaces gdndralemcn: effectud A la 
voldr, les semoirs actuels A traction bovine dtant 
monograine. 12intdrt lam6canisation des se­de 
mailles est qu'clle permet de Ieseffectuer plus 
rapidement qu'A la main. L moment de leur 
ex6cution aune influence d6cisive sur lerendement 
(Viebig 1982). 

Le llersage 
Les herses soot principalement utilisdes ici dus 
31% des cas pour I'enfouissement du riz semd Ala 
volde. Ce bas niveau observd dans I'emploi de la 
herse confirne les r~sultats de I'enqutte men6e A 
Dianra par Robincl (1987). La CIDT n'a introduit 
lethemc de vulgarisation de cc materiel qu'A partir 
de la campxtgne agricole 1985/86 (Kessd 1986). Un 
certain nomire d xiysans se servcnt de cet ins­
trument pour ncttoycr le terrain des restes vg6taux
du colon afin dc facilitcr Itsopdrations d semis. 

Le TransportL r n p r

Lacharrette bovine connait une fortc demande de la 
part des agricultcurs. Avec leconcours des pouvoirs 
publics, un n scau dc routes c chemirns a W 
construit I travers lacommune. Ces pistes coton­
nircs ont pcrmis Ic d6veloppemcnt rapid du 
trn-sport des ncoltcs a I'aide de 1'nergie animale. 
Les cultivatcurs n'ont pXLsattcndu une action d 
vulgaisation sur lacharrette pour I'adoptcr. Ole a 
considerablement ri~duit les efforts phiysiques dans 
le domaine du transport des rcoltes, du bois de 
chauffe ctde I'cau. Elie repr&,scnte un progr~s social 
certain. Tos les agricultcurs, propritaires d'atte­
lage, emploicnt lacharcrte bovine pour le transport
AI'excepion des paysans en mo(oisation. 

Les charrettes de construction industriclle sont 
&quipesde simples plateaux comportant des parties 
latadrles amovibles, d'essieux garnis de roues 
pneumatiqles. La surface du plateau de chargement 
atteint 3 m. 

Conclusion 
Las rdsultats positifs obtenus jusqu'ici permettent 
d'ouvrir d'autres domaines de recherche ct de 
recherche-vulgarisation en matire de TA. IIs'agit: 
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* 	de 1'utilisation des animaux pour le ioulevage 
des arachides. Cete opdration reste encore 
manuclle bien que lesopdrateurscisposent decc 
malrd ldans leur pare; 

* 	de l'6tude et de l'introducfion du materiel 
d'dpandage des engrais min&-aux, du fumier, 
de traitement phytosanitaire et de fauchage 
d'herbes pour lafabrication du foin et de Fen-
silage; 

* 	de rechercher les causes du sous-emploi de la 
herse elde proposer des solutions acceptables; 

* de ladeermination des contraintes au niveau de 

I'embouche bovine. La TA n'offr pas encore 
au. propri6taires des taurillons ou desboeufs de 
trait ia possibilitd de rdaliser une lus value 

comme c'est lecas en Sercer au S gal oriental 
(Johann 1989) ou au Sin6 Saloum au S~dngal 
(Lhostc 1986). Cele forme r'embouche longue 
est une opdration rentable qui valorise au mieux 
I'alimentation destin&c aux animaux de travail(I.hoste 1983). La cari&L des bocufs de trait 
n'est pas encore gdne en fonction de Icur 
potentielle en embouche (Uhoste 1989). Les 
animaux de trait qui arrivent .Alafin de leur 
camrire prdsentent tr~s souvent un tat 

d'dpuisement etnebfndficientg6nralement pas 
d'une embouche de finition avant d'&e vendussuir Iemiareh6 local ; 

0 	I'dtude des associations entre les trois modes de 
culture: manuelle, altel&e et motoris&. 

Abstract 

Agriculturalnkec'anisationin the ccywiune ofKassert begins with the use of animal 
traction.A survey tade in 1989 shows that 100% offartnersuse m~echanicalplowing.
An:.wg thesefartoers,41%nwake use ofcattle energy, 39%dratightcattle together with 
small-scalematorisationandonly 12%arefully notorised 85%ofthesefarnmersemploy
animalewrgyfi r nechanicalweeding; 75%also me aninialpowerfor sowing cotton, 
rice andmaize. The .Le of aninaltractionfor transporthasbeen widely prornotedbut 
the harrowhasoily'just been introdutcedinto the agriculturalsysteoL 
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Weed Control Systems in Maize Based on
 
Animal Drawn Cultivators
 

R.M. Shetto* and E.M. Kwiligwa* 

Abstract 

77ze conceptbehind carryingout the weed controlexperitn'ntwas to develop an effective 
and econonical weeding system based (xi aninal drawn cultivators. Nine weeding 
systents were evaluated Residts fromn the study show that there is no dfference infield 
capacity between the Cossid interrow cdtivator and thelMOP over t1w row cultivator. 
7he use ofanimal drawn cultivatorsaid erbicidesrethtced (he labour input in tire hand 
hoe weeding .system by 9"0('and 96% respectively. However, the use of the cultivators 
alone failed to ct~itrol weedy effectively, leading to a 44%yield reduiction in mnaize. 
lft'Weeds were ioure ejfectivelv controlled when these cidtivators were suppletjentedby the 
hand hoe or hwrbicide, and'yield increasesof35%were recorded Still there was a saving 
in labour input of 55% for the hand hoe supplenientedtreatnients and a 92%saving for 
the herbicide supplemented treatments. Generally weeding systents which controlled 
weeds effectivel' resulted in higher maize yields and consvequently higher returns; 
although the nxre erpensive .systems such as the use of herbicides alone rehced the 
grovsprofit. 

Introduction 
Weeds have been a problem to man ever since he 
began cultivating crops about 10,000 BC (Hay 
1974). They compete with crops for water, soil 
nutrients, light and space and thus reduce crop 
yields. Sankaran and Mani (1972) reported that in 
the first 35 days after sowing sorghum, weeds 
remowed from the soil 46.1, 18.3, and 47.7 kg of N, 
P and K per ha respectively, while the crop could 
take up only 23.8, 9.4 and 46.8 kg/ha of N, P and K 
respectively. Similarly, Rao (1983) noted that weeds 
can deprive the crop of 30-50% of the applied 
nutrients and 20-40% of the soil moisture. It has 
been further observed that good crop husbandry 
practices such as use of fertilisers, good seed 
vaietic-s, appropriate plant populations and insect/ 
disease control measures rarely increase yields if 
weed control is not improved simultaneously 
(Ackland 1971; Allan 1968; Armitage and Brook 
1976; Carson 1987; Compton 1982; Croon c al. 
1984).Acombinafionoffertilisertuseandthreehand 
hoeweedingshasincreasedyildsofmaizeby about 
70-90% in the Southern Highlands of Tanzania 
(Annual Research Report 1972/73, 1973f74, 
'174V75). Croon et al (1984) and Rain (1984) noted 
that poo weeding is the biggest constraint to maize 
production in the Southern Highlands of Tanzania. 

*Uyole Agrkultural Centre, Mbeya, TanzanUL 

Yield losses due to weeds an- less dramatic to the 
eye as compared to other caws s like insects and 
diseases. However Rao (1983) showed that of the 
total annual loss of agricultural produce in India, 
weeds accounted for 45%, iusets 30A discases 
20%andothcrpests/5% Table 1 shows that theyield 
losses from weeds alone in Africa is almost equal to 
that caused by pests and diseases combined. 

Yield losses estmates due to weeds vary 
ie ld wideesepenming oduheweed 

considerably world wide depending on the weed 
species, intensity of weed population, compctitive 
ability of the crop, duration of weed infestation, soi! 
fertility, climatic conditions, edaphic and man­
agement faztors (Ali ct al. 1984; Kondapet al. 1980; 
Minjas and Jana 1983; Rao 1983). Yield losses due 
to weeds in maize range between 20-100% in the 
Philippines, Brazil, America, Gambia, Sierra Leone 
and Nigeria (Carson 1987; Choudhary and Lagoke 
1981; McEwen and Stephen.son 1979; Pamplona 
and Imlan 1977; Starkey 1981). In Tanzania 
Mugabe et al. (1980) reported a loss of 61.4% in 
Morogoro, while losses of 70-90% were observed 
in the Southem Highlands (Annual Research Report 

1972/73,1973,74,1974,75, 1988/89). Thus it can be 
observed that the problem of weeds in Tanzania, as 
elsewhere in the world, is high. Among the principle 
weed speciG in Tanzania, seven have been reported 
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Table 1. Estimated production losses of major cereal crops caused by weeds, pests and diseases 
in Africa as compared to the world average. 

% Losses due 

to weeds 

Crop Africa World 

Maize 35.0 13.0 

Ricc 13.5 10.8 

Wheat 15.0 9.8 

Sorghum/Millet 25.0 17.8 

Source: Crammer 1976. 

to be among the ten worst weeds in the world 
(Minjas 1978). 

Apart from yield losses, weeds harbour insects 
and pests while some of them are allelopathic and 
hence harmful to the crop, human beings and 
livestock. Other losses due to weeds include 
increases in expenditure on labour and equipment in 
their eradication, rendering harvesting difficult and 
reducing the quality and marketability of 
agricultural produce. 

Hand hoe weeding when done timely twice or 
thrice, or the use of herbicides have controlled 
weeds effectively in maize (Ackland 1971; Annual 
Report 1974n5, 1988/89; Fletcher 1983; Fryer 
1981; Mathews 1984; Ogborn 1975; Terry 1984; 

Zimdahl 1983). However, for the smallholder 
farmer it the tropics, herbicides may be quite 
expensive. The lack of appropriate application 
equipment and technical know how may be limiting 
and sometimes there may be toxic effects to life and 
the environment. On the other hand, the use of the 
hand hoe is time-consuming, back-breaking and 
expensive too especially where labour is scarce. In 
the hand hoe system, weeding alone accounts for 
40-54% of the total labour input in fanning in 
Ghana, Nigeria, Upper Volta, Sierra Leone, Malawi, 
7ambia, Ethiopia and Tanzania, requiring 300-400 
man- hours per hectare (Akobundu 1980; Annual 
Research Report 1985/86, 1986/87, 88/89; Starkey 
1,81). In most cases due to limitations on family 
labour, farmers are unable to do their weeding in 
time. A survey of 320 farmers in 20 villages in 
Mbeya region, Tanzania, showed that almost 90% 
of the farmers begin weeding when the maize crop 
is .30-45 cm and late weeding was mentioned as one 
of the main constraints to increased crop production
(Loewen-Rudgersimportant 

Thuc the objective of this study was to develop 
effective and economical weed control methods 
based on animal drawn cultivators to reduce the 
labour requirement and alleviate drudgery of the 

% Losses due to 

pests and diseases 

Africa World 

36.0 21.8 

20.2 35.6 

24.0 14.1 

20.0 20.2 

hand hoe weeding system. An experiment was 
conducted at the Uyole Agricultural Centre in the 
Southern Highlands of Tanzania. 

Tanzania has a population of about 23 million 
people out of which 80-90% depend on agriculture. 
There are 2.25 million farm families cultivating 6.2 
million ha of the 39.5 million arable ha. The total 
land area is about 89 million ha (Croom 1982; 
Economist Intelligence Unit 1987). The major food 
crops are maize, paddy, wheat, sorghumnillets, 
pulses, cassava, bananas and potatoes. The 
cashcrops include coffee, cotton, tea. tobacco, 
pyrethnm, sisal and cashewnuts. More than half of 
the Tanzanian farmers produce maize which is the 
major staple food. The maize production stands at 
about 1.3 million tonnes annually. The national 
cattle herd is about 12.3 million, out of which 
600,000 - 800,000 are oxen. These are employed 
for draught work, ploughing 12-15% of the total 
cultivated land (Tanzania National Agricultural 
Policy 1982) . Oxen are extensively used for 
ploughing and to a limited extent for transportation 
using wooden sledges and a few wheeled ox carts. 
The use of animals in weeding is negligible, 
although the Cossul interrow cultivators had been 
introduced within the country as early as the 
mid-60s. 

Materials and Methods 
A field experiment was conducted at the Uyole 
agricultural centre in 1988/89 season on a young 
volcanic gravelly silt loam soil ofpH 6.5. The total 
rainfall in the 1988/89 season was 1363 mm (Table
2) falling between October and May. The site ia m 
an altitude of 1800 m. 

weed flora during the growingseason comprised Nicandraphysalodes, Sommelina 

benghalensis, Galinsoga parviflora, Eleusine 
indiraandDigirariaspp. The treatments included 9 
different weeding regimes, replicated 3 times in a 
randomised complete block design, which included 
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Table 2. Monthly rainfall, temperatre and wind speed at Uyole in 1988/89 season. 

Rainfall 

30 years
1988/89 No of days Average 

Month (mm) it rained (mm) t 

Aug. Nil Nil 2 

Sept. Nil Nil 3 

Oct. 36.2 5 14 

Nov. 83.4 8 50 

Dec. 232.4 21 143 

Jan. 226.4 25 195 

Feb. 133.2 16 165 

March 237.6 22 161 

April 320.8 17 118 

May 92.5 7 17 

June 0.5 Nil Nil 

July Nil Nil Nil 

Total 1363.0 	 868 

1.Recorded at Mbeya Airport, about 9 km from Uyole. 

anunweedycheck. Theplot size was 30mx3m with 
five rows each. Primary tillage was done by using 
a single furrow mouldboard plough pulled by oxen, 
while harrowing was done by using a hand hoe and 
rope at a spacit, of75 cmx 30 cm. Two seeds were 
planted per hole and later thinned to the 
recommended plant population. Two types of 
fertilisers were applied: Triple super phosphate
(P205) at 20 kg P/Ia at planting time and calcium 
ammonium ni'-ate 26% N at 100 kg/ha split 
application rndosulfrr (Thiodan) was sprayed to 
control staikborer(Busseolafusca).The 10 weeding 
regimes tested were the following: 

o 	 No weeding (NW) 

* 	 Weeding wi~h hand hoe 10- 15cm, 45 and 90 cmof maize height Hnd 

* 	 Weeding with Cossul interrow cnitivator at 
10-15 cm followed by hand hoe in maize rows, 

Cossul cultivator at 45 cm again followed by 
hand hoe, and ridging at 90 cm of maize height
(CH). 

* 	 Weeding with Cossul interrow cultivator at 
10-15, 45 and ridging at 90 cm of maize height 
(CC). 

Temp. 	 Pan Wind 

Max Min Evap.l Speed
 
Mean Mean (mm) (km/hr)
 

24.0 8.4 192 6.3 

25.8 9.6 240 5.2 

26.9 11.9 233 10.2 

24.9 12.5 180 7.4 

24.0 12.5 155 7.4 

22.4 12.8 121 4.5 

23.1 12.8 182 4.2 

23.7 12.1 124 4.6 

22.2 11.9 129 5.4 

22.1 9.9 121 5.1 

21.4 6.7 131 6.0 

21.4 5.7 159 6.7 

* 	 Weeding with hand hoe at 10-15 en, and 
mouldboard plough at 45 cm of maize height 
(HP). 

* 	 Preemergence herbicide (Gesaprim), Cossul 
interrowcultivatorat45cmandridgingat90cm 
of maize height (GC). 
Weeding with MOP over the row cultivator at 
1 1 g witMOP or t ro cuaor at10-I5 cm, MOP cultivator at 45 cm and ridging 

at 90 cm of maize height (MM). 

0 	 Preemergence hc bicide (GesaprimX, MOP 
cultiator at 45 cm and ridging at 90 cm ofmaize 
height (GM). 

Weeding with MOP over the row cultivator at10-15 cm followed by hand hoe, MOPcultivator 
at 45 cm followed by hand hoe and ridging at 90 

cm of maiie height (MG). 
* 	 Preemergence herbicide (Gesaprim) and 

postemergence herbicide (Gramoxome) at 90 
cm of maize height (GG). 
Herbicides were applied at the recommended 

rate for the southern highlands of Tanzania. The 
preemergence herbicide applied was an atrazine 
(Gesaprim) at a rate of 5 I/ha while paraquat 
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(Gramox,,me) at 2.5 1/ha was used a postas 
emergence herbicide. Atrazine was applied within 
2-4 hours after planting and paraquat was applied at 
90 cm height. Spraying was done by using a lever 
hand operated knapsack sprayer with a fan type
nozzle ii200 Llha of water. Mechanical weeding
either by hand or draught animals was carried out at 
the stipulated plant height. TWo animal drawn 
cultivators were used, i.e. the Cossul interrow 
cultivator and the MOP over the row cultivator. 
During each operation the starting and finishingtime was recored a~swas the number r¢.peopleimvoleda rec0. qarawas numert eophe2 


tinvolved AO.25m quadran wasuse toa-essthe 
weed infestation. The quadrant wthat 
randomly in each plot and all the weeds harvested 
within the frame. 'TWo samples were taken in eachplot. Weed harvesting was done at 65days after 
planting. Baed upon the costs of herbcidiy hand

planting.adth cltfivat , htalduni 
hoe labour andhigh 
cost forweedcontrol for each weeding regime in the 
experiment was calculated Finally, yields for each 
treatment were recorded In each plot maize was 
harvested on the two middle rows. Four samples 
were taken each, one mcre long. Prior to haivesing
the total number of plants and cobs to be harvested 
was recorded. The results weic analysed
statistically. 

Results and Discussion 
Weeding using an ox plough gave the lowest field 
capacity (Table 3). This is because two intemw 
passes are required for effective weed control. 
There was no marked difference in field capacity 
between the Cossul interrow cultivators and the 
MOP over the row culivator. For both cultivators ow cltiator botMOPver he Fo cutivaorshigher field capacities were recorded at 45cm maize 
height. This isprobably because the animals couldmove easily and quickly in well estab~lished rows of 
mo asil 

Th use of herbicides decreased the weeding
lalx)ur requirement in the hand hoe system by 96% 
while the animal drawn cultivators reduced the 
labour input by about 90% (Table 4). When the 

animaldrawncultivatorsarcsupplementedbyeither 
herbicide or hand hoc the reduction is92%and 55% 
respectively. Akobundu (1980) reported a labour 
reduction of 97% when herbicides were used in 
controlling weeds in maize in Nigeria. Starkey
(1981) working in Sierra Leone reported a 35% 
saving in labour when ox weeding was 
supplemented with hanc hoe in maize, an 81% 
reduction in groundnuts and 52% in cowpeas. 

of herbicides and animal drawn cultivators (GC ando efcdsadaia rw utvtr G~n
GM) gave the lowest weed fresh weight biomass 
(Table5). However, it was not significantly different 

the hand hoe (1) and herbicide alone
 
to T he had hoe nd hercd ao 
(gcm). The same trend was observed byBridgemohan (1989). Treatments involving animald 
drawn cultivators which were not supplemented byeither hand hoe or hrbieide (CC and MM) gave aweed biomass, although the differences wr 
h ig nifica wit h the at ren werch 

not significant ith he treatments which wer.
 
supplemented by the hand hoe (CH and MI).


Clienical weed control (GO'i) gave the highest

yield (table 6), but it was not significantly different
 
to either the hand hoe system or treatments ofanimal
 
drawn cultivators when supplemented by the ihnd
 
hoe or herbicide i.e. CH, GC and GM (Miller et al.
 
1980). 

It should be noted that the hand hoe system (HH)dinosgifctlouyldheamldrw 

tdid
not significantly oulyield the anime drawn
 
1Q80; alona andatmand17 Sats et al.
 
1080; Pamplona and Imlan. 1977; Samos et al.
 
1980). However, the useofanimal drawn cultivators 
alone (CC and MM) recorded significantly low
yicldL. Th'lere was ayield reduiction of about 35%and44% compared to the supeeunentcd treatments and 
44 r han d o te s pect d ra t isispure hand hoe system respectively. Probably this is 
because of poor weed control within the imaize rows.Numerous researchers have reported similar yield
reductions in maize. Among them are Fisher et al.
(1980) who reponed a reduction of 26%,(Pamplona
and Imlan (1977) a reduction of 231, Scolari and 
Young (1977) a reduction of 36% and Thomas and 

Table 3. Average effective Field capacity (EFC) for animal implements in the various- veeding systems. 

FFC ha/h
 
Weeding 

height NW HH CH CC HP GC MM GM MH GG 
10-15 cm - - 0.15 0.15 - - 0.15 - 0.17 -

45 cm - - 0.18 0.15 0.09 0.15 0.18 0.18 0.18 -

90 cm (Ridging) - - 0.14 - 0.14 0.14 0.15 0.15 0.14 
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Table 4. Labour input for the various weeding systems. 

Weeding Oxteam Ox-operator Handhoeing t Total Labour 
system hours/ha man-hours/ha man-hours/ha man-hours/ha 

UN 

HH 413 413 

CH 19 38 153 191 

CC 20 40 - 40 

HP I1 22 185 207 

GC 13 26 8 34 

MM 19 38 - 38 

GM 12 24 7 31 

MH 19 38 145 183 

GG - 14 14 

1. Represents spraying miian-hours for GC, GM and GO treatments. 

Allison (1975) a reduction of 22-46%. They of animal drawn cultivators reduces tremendously 
suggested, to improve further weed suppression and the labour input in weeding. However, when these 
crop yields, animal drawn cultivators should be cultivatorsareusedalone, theydonotcontrolweeds 
combined with herbicide or hand hoe. effectively and hence record reduced yields. Thus 

The use of herbicides increases tremendously supplementing animal drawn cultivators with hand 
the opoeratnai costs (Table 7). The result; show hoe or herbicide is essential. Systems whichcontrolled weeds effectively resulted in higher 
that it is even chezper to weed by hand hoe than maize yields and subsequently highr returns. 
usirg chemicals. However, the weeding regimes 
which gave the highest yields also had the highest This information, however, is based on one 
gross profits as indicated in Table 8. season's data. Further work is required to confirm 

these findings. Moreover, research emphasis should 
Conclusion. be on design of cultivators, frequency ofcultivation 

It seems essential to control the weeds within the and good land preparation with a goal of reducing 
maize rows if yields are to be nmximised. The use supplementation of the animal drawn cultivators. 

Table 5. Weed Fresh weight under different Table6. Yiekl ofmaize under different 
heed control methods, weed control methods. 

Weeding Weed biomass Weeding Plant Yield tonnes/ 
system (gm/m2 ) system Population ha 

UN 642.9 UN 44919 0.6 

HH 202.3 HH 44030 6.2 

CH 271.6 CH 43758 5.9 

CC 423.3 CC 44032 3.6 

HP 307.0 HP 43908 4.8 

GC 99.9 GC 44464 5.9 

MM 365.0 MM 44007 3.4 

CM 100 GM 44418 5.0 

MH 276.8 MH 44385 4.8 

GG 139.2 GG 44028 6.4 

LSD 5% 168.4 LSD 5% 1.5 
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TabIe 7. Operational costs In weeding for the vcrlus systems. 

Weeding Oxteani 
Handhoeing
man-hours/ 

Implement 
use cost I Herbicide Labour cost Total cost 

system boors/ha ha Tsbs/ha cost TShs/a T5hs/ha T hs/ha 

UN 

HH 413 72.0 3713.00 3785.00 

CH 19 153 1212.0 1377.00 2589.00 
CC 20 1200.0 1200.00 
lHP 11 185 754.0 1665.00 2419.00 
GC 13 811 48.0 5000.00 72.00 6220.00 

MM 19 1140.0 1140.00 

GM 12 7 1042.0 5000.00 63.00 6105.00 

MH 19 145 1212.0 1305.00 2517.00 

GG 14 644.0 7200.00 126.00 7970.00 
1. Implement use cost includes: Fixed cost hand hce =72.00/ha, Fixed cost for cultivator =2.00/hr, fixedcost for plough =4.00 hr. and the ox team cost (1 pirr +2 operators) is 58.00/hr. Costs based at Uyole In­

stitute for 1988/89 season. 

Source Annual Research Report 1988/89. 

Table 8. Comparison of costs and profits in maize production under the different weeding methods. 

TotalWeeding Yield Revenue weeding Gross Profit 
system kg/ha TShs/ha1 Cost ThShs/ha. TShs/ha 2 

UN 0.62 6820.00 0.00 6820.00 

-1H 6.20 68200.00 3785.00 64415.00 
CH 5.93 65230.00 2589.00 62641.00 
CC 3.63 39930.00 1200.00 38730.00 

HP 4.83 53130.00 2419.00 50711.00 

GC 5.87 64570.00 6220.00 58350.00 
MM 3.40 37400.00 1140.00 36260.00 

GN 5.00 55000.00 6105.00 48895.00 

ME 4.80 52800.00 2517.00 50283.00 
GG 5.37 70070.00 7970.00 62100.00 

1.The cost of maize isTIS hs. 1.00/kg 
2. Excludes all other costs e.g. inputs, land preparation vd insect control. Land preparation

cost: 2095.00/ha and inputs =7390.00/ha* 
Thus gross piult obtained by subtracting 94 85.00/ha from each system. 

Source: Annual Research Report 1988/89. 

76 

http:62100.00
http:70070.00
http:50283.00
http:52800.00
http:48895.00
http:55000.00
http:36260.00
http:37400.00
http:58350.00
http:64570.00
http:50711.00
http:53130.00
http:38730.00
http:39930.00
http:62641.00
http:65230.00
http:64415.00
http:68200.00


R sum 

contre les 
tn systine efficace et coroniqiqe de desherbagefontd sur I'utilisationde cutivateurs 
4 traction ainiale. Neufsystenes ont Jttevahtds. 11ressort des rsultatsdes essais qu'il 
n'existepas de diffiretwe de capacit au champ entre tes terrains desherbi~s au moyez
de cultivateurs types Cossul et MOP travaillanti en interlignes etde la bineuse dphsieurs 
rangs.L'uiilisation d'wie sarcleuse i)traction ainiale etdeproduitsherbicidesaperinis 
twie rduction de 90% et de 96% respectivenient de la inain-d'oeuvre requise pour le 
sarclage J)la /ouie d bras. Toutefois, tutilisation du scid cultivateur ne permettail pas 
wadsherbageefficace else tratdisaitpar une perte de rendenent (bimnais 

Des essais de lttle inatvaises Ierbes ont et rdalis~safin de ,,ettre att point 

de 4401a 
L'utilisationcombineLe (itcultivaieuretde la lume J bras xi d'herbicitiespermnettait ulte 
meilleure hate contre les adcentices, entrainant des augnntaltios de rendenient de 
35% Par ailleurs, les traitements comphtds par un binage inatuielont engendrt! une 
riduction de 55% des besoins en niain-d'oeuvre,etceirt con 'ti!hts par l'applicaion 
d'herbicides,une rducitionde 92% D'une inawiireginerale, les systOnes atatorisant 
tie lutte efficace contre les nauvaises herbes conthisaient o une augmentation des 

retdements hi nwais eldon d un accroissenmnt des revents, encore que lesphs coitteux 
d'entre eu, lets ceux fondes sur la seide utilisation d'herbicides,faisaient tonmber les 
bbtiffices bruts. 

References 
Ackland, J.D. 1971. East African Crops. Food and pearl millet in the Gambia. Tropical Pest 

Agriculture Organisation of the United Nations Management, 33 (4).
and Logman Group, London, U.K. Choudhary, A.. and Lagoke, S.T.O. 1981. Weed 

Akobundu, 1.0. 1980. Economies of Weed control control in pead millet in the savanna zone of 
in African Tropics and Substropics. Nigemia. Tropical Pest Management, 27 
Proceedings 1980 British Crop Protection Compon,J.AF. 1982. Small farmwedcontrol.An 
Conference - Weeds, annotated bibliography. London, Intermediate 

Ali, M., Chandra, S. and Singh, D.N. 1984. Efficient Technology Publications Ltd. 
weed management boosts pulse production. Cramer, R 19/6. In:Weed Control (Eds. Minjas,
Indian Farning. November 1984. AN. and Jana, I K.) Proceedings of a 

Allan, AY.1%8. The maize diamond. Published in workshop on resource efficient farming
The Kenya Farmer. methods for Tanzania. May 16-20, 1983. 

Annual Research Report, 1985/86, 1986/87, Croon, 1. 1982. Agricultural developmecnt strategy
1987/88, 1988/89. Agricultural Engineering and area based projects by agro-ecological zone 
Section. Uyole Agricultural Centre, Mbcya, in Mbeya Region. RIDEP Report No. 42. 
Tanzania. Mbeya Rural Integrated Devclopment Project 

Armitage, M.S. and Brook, C.E.1976. The case for (RIDEP), Mheya, Tanzania. 
weed control to spearhead improvements in Croon, I., Deutsch, J.and Temu, A.E.M. 1984. 
maize and cotton in Swaziland. In: Maize production in Tanzania's southern 
Proceedings, 12th British Weed Control highlands: current status and recom-
Conference London, U.K., British Crop mendations for the future. Centro Intemational 
Protection Council Vol. 1 de Mejoramiento de Maiz y Trigo (CIMMYT), 

Bridgemuhan, P. 1989. Weed management Londres, Mexico. 

strategies for the control of Rottboettia FIU. 1987. Tanzania: country profile, 1987-1988. 
cochhnchiitsis in maize in Trinidad weed The Economist Intelligence Unit, London, UK. 
research. Journal of the European WeedResearch Society, 29. Fisher, Margate, 1-7H.LF, and lUpez, EA 1980.

Weed control systems in white feed corn in the 

Carson, A G. 1987. Improving weed management Philippines. Abstracts of the 77th Annual 
in the draft animal-based production of early Meeting of the American Society for 

77 

http:wedcontrol.An
http:Compon,J.AF


Horticultural Sciences. Fort Collins, Colorado. 
July - August 1980. 

Fletcher, WW 1983. Recent advances in weed 
research. Commonwealth Agricultural 
Bureaux. 

Fryer, J.D. 1981. Recent research on weed 
management. New light on an old practice. In: 
Crop protection chemicals: direction for future 
developments. The Royal Society London, 
1981. 

Hay, J.R. 1974. Gain to the grower from weed 
science. Weed Science, 22. 

Kondap, S.M., Reddi, M.R. and Ramakrishna, K. 
1980. Studies on yield reduction due to Cyperus 
rotundus in different crops. Abst. Conf. Ind. 
Soc. Weca Sci. 1980. 

Loween - Rudgers L, Rcmpel, E., Harder, J. and 
Harder, K.K. 1988. Constraints to the adoption 
of animal traction weeding technology in the 
Mbeya region of Tanzania. West Africa Animal 
Traction Network 1988 workshop. 

Mathews, UJ. 1984. Improving weed management 
at the small scale level. FAO Plant Protection 
Bull. Vol. 32 No. 3. 

McEwen, EL and Stephenson, G.R. 1979. The use 
and significance of pesticides in the 
environment. John Wiley and Sons. 

Miller, S.F., Burill, L.C., and Doll, J.D. 1980. 
Eonomies of weed control in maize, drybeans 
and soyabeans in Latin America. 

Minjas, AN. 1978. Weed problems and control 
practices in Tanzania. International Weed Sci. 
Soc. Conf. IITA. lbadan, Nigeria. July 3-7, 
1978 

Minjas, AN. and Jana, R.K. 1983. Weed Control. 
Proceedings of a Workshop on resource 
efficient farming methods for Tanzania. 
Morogoro. Tanzania, May 16-20, 1983. 

Mugabe, N.R., Sinje, M.E. and Sibuga, K.R 1980. 
A study of croVweced competition in inter-
cropping. In: Proceedings of the 2nd 
symposium on intercmpping in semi-arid areas. 

(Eds. Keswani, C.L and Ndunguru, BJ.). 
Morogoro, Tanzania, August 4- 7,1980. 

Ogborn, J.EA. 1975. Suggested method of weed 
control in mechanised crop production scheme. 

Pamplona, P.P. and Imlan, J.S. 1977. Methods of 

controlling Rottboellia exaltata in corn. 
Philippine Weed Science Bulletin, 4. 

Rain, D.K. 1984. The constraints to smallholder 
peasant agricultural production in Mbeya and 
Mbozi districts, Mbeya region. Report to the 

Canadian International Development Agency, 
Hull, Quebec, Canada. 

Rao, VS. 1983. Principles of weed science. IBH 
Publishing Company, Oxford. 

Sankaran, S. and Mani, V.S. 1972. Effect of weed 
growth on nutrient uptake and seed yield of 

sorghum. Indian J. Weed Science, 4. 
Santos, D.M.D., Pereira, F.I.A. and Lcmos, J.W.V 

1980. Comparison of systems of weed control 
in sole crop and intercropped maize and beans. 
In: Resumos 80 Congresso Brasileiro de 

Herbicides e Ervas Daninhas, ltheus. 
Scolari, D.D.G. and Young, D.L 1977. An 

agronomic and economic evaluation of weed 

control systems in the Agrests area of 
Pemambuco State, Brazil. 

Starkey, P.H. 1981. Farming with work oxen in 

Sierra Leone. Ministry of Agriculture and 
Forestry. Sierra Leone. 

Tanzania National Agricultal Policy. 1982. The 
United Republic Tanzania. Ministry of 
Agriculture. 

Terry, P.J. 1984. A guide to weed control in Fast 
African crops. Kenya Literature Bureau, 

Nairobi. 
Thomas, PEL and Allison, J.C.S. 1975. 

Competition between maize and Rouboellia 
exaltata. Journal of Agricultral Science, 
(Cambridge), 84. 

Zimdahl, R L 1983. Improvingchemical systems of 
weed control. FAO Plant Protection Bulletin. 
Vol. 32. No. 3. 

78 



Le R6e de la Traction Animale dans le Processus de
 
Mcanisation de la Riziculture en Basse Casamance (Bilan et
 

Perspectives) 

Alioune Fall* 

Rtsum6 

Cette dtude ddcrit les tentatives effectudes pour nm.caniser la riziculture en Basse 
Casanwince (Sdndgal) i)partirde la tractionainiale. Lespotentialitdsagricoles de la 
rdgion sont prdsentdes ainsique les recherches n&endes pour wifliorer laproduction 
rizicole. Les caractdristiques physiques de la N'Daina, uniqueracebovine dlevde dans 
la rdgion, sont dcrites,ainsi que les tenps de travaux atxquels ces aninjt peuvent 
tre astreints. Les teclniques utilisdes pour cultiver les divers types de sols des valides 

intdrieures sont exposdes dans leursgrandeslignes de ni~ne que Ic mnatdrielutilisd pour 
la intcanisationdu seins du riz. 

Introduction 
La Basse Asnamance est localis6e dans ]a fxurie 
m6ridiondu du Sn6gal ct couvre une suterficie dc 
7300 ki 2. Son climat est de. type subguindci avec 

" 
une forte influence maritime, caract&is6 par une 
saison ds pluies dejuin-octobre et une saison s&he 
le reste & I'annc. La temperature moyenne 
annuelle est d I'ordre d 260. 

En ann6s normales, les potentialit&s iizicoles 
IL la Ba.ssL Casamance son fortement li6cts A la 

bonne pluviom6trie (1500mm) ct configuration du 
relief, caract6fis6 par une forte interpn6traion d 
plateaux cl do vall6os. L riz est essentiellement 
cultivd dans kIs vali6es ou terres basses. Ces terres 
basses occupent 41% do la superficie do la r6gion, 
soit 301,022 ha. Depuis lc di1but des annes 70, 
I'installation progressive do la schcresse a vito fait 
de compromettre cette situation, en induisint d 
profondos mutations dans les systimcs do cultures 
d la region. En effct, des processuis souvent 
quadifi&s d'irruversible ont commcnc6 i prendre 
place: 

* 	Diminution des surfaces rizicultivables: [a 
sursalure des eatix do surface (ficive fA 
marigots) 	e de nappe a entrain6 [a salinisa!'on 

I' abandon d'un nombre importaot d rizi~res,l essuprfiie salaes snonteimortan &80,00h 
ds 100,00 sharecuprables; A 

" 	 Emigration de la population active vers ls 
grandos villes: avec le raccourcissement do la 

saison des pluies, l'ex6c',tion correcte du 
ealendrier cultural sur toules Its cultures est 
compromise par la gestion d'une maia d'oeuvre 
de moins en momrts disponible Aun moment oi 
la vitee d'inter.'cntion est tresque vitale. 

Les strat6gies mises en ceuvre par les paysans 
pour pallier cctte situation se sont surtout orientdes 
vers la s6curisation d la prnductiun agricole, ar le 

doveloppcment des cultures de plateau moins 
exigeantes. 

La recherche e le doveloppement ont pr6conis6 
tin certain nombre d solutions pour lever les 
contraintes diagnostiques au niveau des diff6rentes 
valldes de la rlgion. Parmi ces solutions, la 
m6eanisation d'un certain nombre d'op6rations 
culurales (pr6paration du sol ct semis) occupe une 
place trbs importante dans les rceommandations 
formul6s. Darts les zones oii la riziculture occupe 
encore une place importante lans le syst~me do 
culture (par exemple, 67% A Oussoy6),cctte 
op ration e.st souvent conduite manuellemcnt (87% 
des rizi.res) ct absorbe 75% " 8% des temip de 

travaux. En effe, il faudrait 3001 i 400h soil 4(0 At 
50 homme-jc.urs (joum6e de 8 h de travail) pour 
billonner I ha. l-s principaw, outils manuels sont 
le 'cayendo' utilis6 par ls hommes dnas le systNme
de culture do type 'diola' c le 'fanting' mani6 par
les femnmes dars le systt.me 'diola mandinguisd'
(Fall 1985). Le rceours A Ia traction animale (TA) 
reste une alternative de solutions A explorer 
s6rieusemcnt. 

Irtslltut Sinigalads de Recherches Agrkokls, iP 34 Toutes les solutions propos6es pour aniliorer la
 
Zigulnchor, Singal riziculture (construction d'ouvrage hydro-agricoles,
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vulgarisation de vari6is amdliorn:s, etc...)rcposent 
esscntidelement, dans tous ies cas de figure, sur unc 
bonne preparafion du sol qui tient compte d' ne par
des differentes contraintes in situ ct d'autre part des 
ressources disponibles ou accessibles aux paysans. 

L'objectif du document est de prdsenter les 
r sultats obtenus par la recherche dans cette pers-
pective d'amdlioration des techniques culturvles cn 
rizicuiture, avec comme thame principal l'utili-
sation de la TA pour la m6canisation de la prpa-
ration du sol et du semis. 

Dmarche adopt6e par la recherche
 
II y a eu deux ,Ari,:xes d,s ]a d6marche appliqude 

par ]a rcchuhf- j i.r du Centre de Recherches 

Agricoles (le CRA) i- Djib1dor 

1967-1982: P'cherches mcn6es Apartir de la 

station t temtative d'introduction des techniques

mises au point dLn.i; le milieu paysan. Cette 

d6marche ne tenait pa. compte des possiblit:s

d'adoption de ces techniques par les paysans et 

encore moins de la mange de progression que ces 

innovations 6taient susceptibles d'apporter au 

niveau de i'exploitafion agricole. Durant cette 
p~riode tin rdfrenfiel technique important a didnis 
au point en station. 

1982 A maintenant: avec l'adoption de la 
demarche syst6imique qui consiste Amettre au point
des innovations techniques Apartir des contraintes 
diagnosfiqucs en milieu r~l, I'Institut Sdn6galais
de Recherches Agricoles (1'ISRA) s'est rc:solument 
orient6 vers l'identification de mat6riels agricoles
adapts aux diff6rents systnes de culture. Cette 
d'narche a cavantage rassocer les paysarns au 
depart de l'acton pour pnIparcr ct faciliter en retour 
le transfert des technologies retenues. 

Des rsultats importants sont issus de ces 
diffdrentes pdriodes: 

• 	Compihrension du fonctionnement des exploi-
tations Atravers les suivis agronomiques et des 
ifindraires techniques m6canisds; 

* 	Connaissance du parc de matriels agricoles 
ufilisks dans la region; 

* 	Etude des techniques de prdparation du sol par
ia comparaison de pi~ccs travaillantes ct de 
leur incidence agro-pdologiques; charnues,
cayendo, rouleau pfltineur, herses, houes, etc... 

" 	Elude des effets agronomiques en fonction des 
diff~cntes techniques de raise en place du riz: 
comparaison d type de labour, avec ou sans 
reprise, de modes de semis et de repiquage,etc;... 

80 

S Eludes de matdriels agricoles: essai pour
determiner les performances techniques et 
adaptation aux conditions Iocalesmise au point
de prototypes plus adapt6s, constitution de 
chalnes compies de maWriels pour la 
fizicultue; 

* 	Application et transfert des rr.sultats obtenus: 
publication de iches techniques e( de ivrets 
pa&agogiques, en collaboration avec les autres 
prgrammes du centre. 

Rsultats 

Moyens de traction 
Tousles syst~mes de production identifids en Basse 
Casamance sont de type agropastoral (Sonko 1989).
La TA constitue un aspect trs important del'int6gration agriculture et d1evage, en offrant de 
grandes pssibilit6s en matire d'extension et 
d'intensification des surfaces cultiv:es; rtsolution 
des goulots d'6tranglement (prparation du sol, 
entrelien, rdcolte) et plus grande mpiditd
d'intervenfion par rapport Ala culture manuelle. Elle 
permct de rualiser des operations souvent trop
exigeaues en 6nergie el d'all6ger ainsi certairs 
travaux agricoles: labour en hunid, en sol rssuyd 
plantage, reprise, etc. 

LN'Dama est la seule race bovine 61cv&-dants 
la rkgion. 116xiste deux formats: la petite et la grande
N' Dama. Sa forme robuste et sa bonne garde au sol 
lui conf.rnt une grandi: stabilit6 dans l'effort 
physique. Le bocuf N' Dama cst tres acclimate aux 
dures conditions climatiques et sanitaires de la 
region, en pr6sentant une bonne toldrance A la 
trypanosomiase. Pour obtenir de bons r6sultats 
comme animal de trdfit, il est important de veiller A 
un certain nombre de prccautions pendant son 
utilisation. Les travaux mcn6s par Traverse (1974) 
ont debouch6 sr les recommandations suivantes: 

Le depxasscment de ce scuil peut se traduire en la 
perte Ala tolranc de la trypnomiase suivie d'un 
deprissement. Sous rrscrve d'un bon entrutien, le 
bocuf N'Dama pourra foumir du huitime au
dixi~mcdesonpoids, l'6neigiedetraction, entravail 
du so] par exemple, tant fonction de la profondeur 
de travail, du mode d'ataque du sol, de la nature etdu degrA-d'dmiettement du sol obtenu, de la tenue 
du matdrie1 et de l'hamachement. 

Les travaux en cours pour i'amltoration des 

performances du bovln N'Dama sont ax~s sur 
les points suivants: 
* 	Stabilisation de i'adoption de la TA au niveau 

des exploitations de la r6gion pour 72% des 



Mensurations (valeurs moyennes) 

MAle Femelle 

Poids (kg) 293 237 

Hlautcur ,igaffot (cm) 112 111 

Hauteur poitrine (cm) 59 58 

Temps de travaux admisslbles 

Travail 	 Temps
-Travail 1ger "charrette, 7h/j
our 


herse, houe rotative avec "UT,11midi 

-Travail lourd en terre 7 h/jour 

ressuy& ou plateau; avec arr& midi 
cl-ue,ent ai souh~vettsen etie 	 unjour desulvu enourleu 
dents eanadien repos milieu 

de semaine 
-Travail en boue 3.5 h/jour 

de 8h A I h30 

exploitaions 6quip&s: lasolutionpr&onis6.cest 
de leur doter au moirs d'un animal de 
remplacement de lamcme espce alors quK
1'amioration de lacapacit6 de travail passemit 
parl'acquisition d'un 61uid&pour t'ex6cution du 
semis, op6ration concemitante A celle de la 
rPi~paration du sol (Son~o 1989). 

• Andlioration des conditions de travail es 
animaux pourdvitcrled&prissement; 

• Proc&kr syst6maiqucment au depara~itage 
interne et extee des animatix de trait; 

* 	Amdliorur l'"dimentation d(s animaux en saison 
sbche surtout pendant les trois mois pr6c&1aw 
I'hivemage (ftoducfion, conscrvafion et 
stockage de fourrages); 

* 	Construction d"h..itat ou d'6tables adaptfs. 

Ce ,'st que dams ces conditions que les 
animaux de trait pourraient jouer un rle durable 

dans le processus de m6canisation de lariziculture 
en Basse Casamancc. 

Amelioration des techniques culturales 
Lcs efforts de recherche ont surout port6 sur letri 
etItchoix de diff6rcnts mat 'iels de pr6paration du 
sol ct de semis de diffdrcnts types de riziculture. 

Preparation du sol 

Cette op&ation doit permettru, entre autres, de 
commencer lacr.ation d'un bon lit de semis 
(ameublissement du sol, a~raion, augmentation de 
lacapacitd de retention en eau et diminution de 
'Irosion hydrique et 6olienne), de d(truire ltes 

mauvaises herbes, d'enfouir lapxaille et Iesengrais,
de contrN1er et tlMruire les insectes (ocufs, larves).

Rlzi.res lrrigures douces avec maitrise de 

I'eau 
Ces types n'cxistent ps en milieu paysan mais 

putN dams les zones am6nag6cs e encadr&cs comme dans lazone d'intervention de laSODAGRI(vall& d'AnambW). Les travaux mend.s jusque vers 
lafin des anndes 70 ont montrd que ces types de 
rizircs ne ngccssitaient pas un labour profond. 

L'utilisation de laTA vivement recommanddes 
pour des raisons 6conomiques e de conservation dessols. Quatre types de matiriels on fait l'objet de test: 

0 	Charrue reversible Ebra avec versoir hdlicoidal: 
labxur plat suivi d'un assage Alaherse; 

S Charrue toume-orcille CECOCO- labour Aplat 
en eau 

0 5dcnas Canadicn sur cha.sis Ariana: travail en 

eau; 
0 Rouleau pi6fineur type Djiblor: travail en eau 

en 4passages. 
Sans qu'il n'y ait e de rdsultats 

significativcment dilfdrents lacharrue rdversible A 
versoir h6licoidal a donn6 un travail de meilleure 
qualit du point de vue de final du sol1'6tat 

(profondeur de travail: 12-3 cm).


Rizires douces Impossibles assch~s
 
Ce type de rizi.re, dominant dars la zone
 

fluviomaritime (c long des valls et des marigots) 
est confronta actuellement de s6rieux probhmes de 
salinisation dets sols. l.les sont caracturis~s par des 
sols tr.s augilcux (25 A50%) elune monte des caux 
tres li*Alapltuviomrie. Trois types de matdfiels 
ont dtd test&s: 

* 	Charrue toume orcille: labourA plat en eau 

• Rouhlau ri.ineur malgache modifi: 

p -agcs;
 

* 	 Rouleau phifineur Djibdlor 4 Rssages; 

* 	 Lame soulevc. e ce 500 mm mnont& sur leblAi 
Arara. 
Pas de rtsultats significativement diffdrents. La 

lame de 500 mm a toulefois donnd les meilleurs 
rendements et les meilleurs temps de travaux 
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(11 h/ha contre 33 h/ha pour ]a charruc). ile a 
donnd un important devcloppement racinaire dans 
l'horizon 0-9 cm et quclques racines sont 
descfndus jusqu'A 50 cm. Les bons rdsultats 
obtenus avec la lame d6montre qu'il n'est pas 
n6cessaire de faire tin labour profond sur ces typesdecrizibes. 

Rtz~res de nappe et pluviales 

Ce type r-groupe tout cc qui est riz non submerge. 
Les rizJ 'res sont g6n6raement localisdes sur les 
parties hautes des vallms, Ic long des petites val es, 
dans des zones assez basses pour que i'hydro-
morplfie du terrain assure des r6serves en eau utiles 
pour Ic travail du sol. Fles sont caractdfis6es par 
une faible teneur en argile (5 Ai12%) et en mati~re 
organique, par une mont6e tardivc ct un retrait 
rapide des eaux AIoccasion d'importantes chft.sdc 
pluie. Dans la stratdgie actuelie mise en ocuvre par 
les paysanrs, ces rizi~res offrent d'6norms 
polentialit6s de s6curisation de la production, 
notaniment avec Ia construction d'otvrages hydro-
agricoles au niveau de ce.taines vall6es. Les essais 
de materiel se sont r6sumds la comparaison d outils 
manu Is traditionnels Ala charrue: 

• 	 Fan*g (ou daba): grattage sur 8-10 cm de* 	 fondur8 

* 	 Charrue r6versible: labour A 15-18 cm de 
profondeur. 

Le labour AiIa charrue a d a les meilleurs 
rdsultats aussi bien en rendement qu'en temps de 
travaux. Avec 1'dvolution pluviom6trique actuelle, 
marqucparl'existencedep~riodess~ches, lechoix 
de matdrie devien de plus en plus delicat en raison 
des efforts de traction. Dans ces conditiots, la 

paftion du sol do"t d'abord pcrmtettre am~xp aracone solr rd ntabrd ler re alpurde 
racies de -enstrcrrapidement dartsIte sol pourr~sisler h ces trot de s~dicresse. Ainsi, lts cssais 

mends depuis 1987 en milieu paysan ont montrd quc 
la charruc UCF 8", tout en donnant un lalxur de 
bonne qualitd cadrait mieux avec la capacit6 de 
traction du bovin N'Dama dans cs types de sol. 

Rlzf~res sW6 

La salinitd est le facteur Ic plus limitant pour ccs 
rizi~res. Files sonl Iocalis&cs dats le domainc 
fluvio-marin, le long dcs marigots ct des dfluents 
de i'estuaire. Elles sont souvent le fruit de la 
tmnsformation trs pouss6e du milieu par Ie 
d.frichemnent de la mangrove. [cur mise en culture 
ntcessite tne bonne maitrise des lechniques de 
dessalement et de rcup..ratiun des sols vascux par 
lillonnage, diainage, paillage, etc. lUs matdricls et 
modes de j6araion tests sona les suivants: 

0 	CayLndo: technique traditionnelle de 
billonnage; 

o Charrue rdversible Ebra: labour Aiplat en d6but 
d'hivcrnage; 

0 CharrucrvciibleEbra: laboui Apl de Fin deChmrvrsbeEn-:llur padeine
cycle; 

* 	 Cayendo +charrue nrversible Ebra: billonnage 
aprts la r6olte el labour 5 plat avant le 
repiquage. 
La mthodLe tradifionnelle de billonnage aonn6 

les meilleurs r~sultats par un meilleur contrle de la 
salinit1. !1n'y a pas encore AiI'heurc actuelle une 
meilleure technique de culture pour ces types d 
rizirs. 

Sculement, le billonnage traditionnel est trbs 
exigear en temps et dnergie. Depuis 1988, Ia 
recherche 6tudie un butteur- billonneur AiTA qui 
pourrait rndaiser des billons, tr s proche de ceux 
obtenus au Cayendo, par la technique du reprofilage 
succe.sif. 

La mncanisatlon du semis 
l'ass&hcment des rizi res, depuis le d6but des 
anndes 70,a permis au theme du semis direct dedLevenir incontoumable darts le processus de 
m6canisation et de s6curisation de la production des 

rizires. Avcc le raccourcissemtent de I'hivernage, 
il est important d scmetr de plus en plus vile. C'est 
la TA qui offrt le plus de pxossiblilit6s darts cc 
domaine. Dcpuis 1973, un certain nombre de 
senmirs a 6t6 test6 avec des r6sultats mais pas 
toujours trt~s satisfaisanLs ce qui explique que 
jttsctu"A present aucun d'cntre eux n'a 6t6 retenu 
pour la vulgarisation. Les rccommandationis 
agronomiquces pour le semis toument autour d'un6cartcment entre ligne.s de I'ordre de 30 cm pour 
faciliter Ie sarclage pour une dose moyenne de091khapuluesesvrt(sttzs 

0 	 Scmoir Gamier 

Lcstcmpsdttravauxsonttr-sintressants:7h30/ha 
avec une paire de boeufs. Avec quclques
molification.s, le semoir Gamier nourrait 

t1re 'un des mieix adaptds aux conditions 
de la Basse Casamance. En effe, il prsenlc 
I' avanage de franchir facilement les 
digucttes avec ses grandes routes. LL soc 
au.si se Ive en cas d'tostacles. Sculement, 
lc syst~me de rtglage des dcartement entre 
Its socs ct le d6bit devr-en t trevu. Le 
systme de recouvrement des graines aussi 
nest pas efficace c qui fail que le travail 
obtenu n'est pas efficace ; le travail obtenu 
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n'est donc pas trts uniforme cLla lev&e pas d'embrayage rend sot utilisation tr~s 
ir.sbonne. difficile. 

* 	 Semoir Coujis DcXpuis 1988, la rcchcrchc iraivaillc sur un 
sCmoir tIipas U iJUcnLiCFi iUc iur scmcr stir

L semoir a un rc's bon systbue de riglage des 4 rangs. [cxs prcinicrs ICsts oti monlhc tluc Ics Icmpls 
dcartements entre Ics ligncs. Lcs graincs de traat (12 mh)ct ics clfort, dc traction sorl 
cassdessont rarcs. Lagardc au sol cst bonne ns acccplihlics par rapport :ix premicr,. 
et ltdplacecnit facile cause dcsgrandcs 
roucs. Lc sentoir possdc une grandc trc'lic, Monlificalions tii nattrii 
robustc ct facile "ialinicrftcr cc qui lUi dmic x,, nmodifications ie ;igiicoics ,a IA&natricl, 
unegrandicauionoric.Toutcfo~is, lcscfforts \iscnil isscntciicl illc i i:tuctiolu tics cfftiris dc 
dctraci jonsontA rcvoi rparrappor laufor milt Imclitoln. I.cs cfforis tic rccieirclic doicnii cncorc 
des hovins N'Dama. Ouclqucs &tails sonw coniinucr pour ixrincltrc amanimiux i ftornal plus 
aussi . rcvoir, iolanicni all niv\cau du peitl tIc travaillcr AIcur calucitc. IitLiplalio tics 
diisrilhputcur(halaiftcaoutchtuctr~sf-ragiic), nma~llricls .t surlttoil piot1 stir Ic rciiplaccnmcr tc la 
du systrnic dc rtgliigc du d&bit cl dc roUC tIs ciarrucs tLn.N Ic., conditins tik Iravail cn 
rccouvrcncn des graincs. Son huriiidc: 
fonctiollnenincni niccssitc tinctbonnc 
icchniciti dc la part des utilisatcur%, cc tqui (rruc i Lirc- tilc: rciiil.ttciict tic li rtotic0 ClS 
n'est pas lr~s ividcnt sur 1tior assurcr par un piitn eixis.;
 
I'cntrcticncl la naiiicnainicc tin scinlir. 0 lIdti Arara: rcrlliaccinicini tic Li ro tc par un palin
 

Autrcs semiitrs. 	 cin his; 

* 	 Scflloir SUlijr-[co 0 CIiarruc r'vcLsi I4ic: rcililic:ctcl itic it uc par 

qui ne donric pasun scmoir monorangC cs 
cntircmcnt satisfaction. [cs tCmps de tn talon plius innlsiotint t clt :ijoutln iour tin 

travaux stnt !cvs (10 A 20 1,1) cI lIt mcillcur controic dc li itlotlicur. :ii ctodition 

dcniindecncftiitdctractiontr ,sinfricirc huntidc, Ic xitin icimtk diminncr Ics clfnils dc 

A la capaci6 dc traction d'une pairc J: trattlion tic Ii,; au intlins par rill ol a Li rtic qu] 

hticufs. Cc scmir pcut a li limitc ire titi csSIstu% c iitoiitUniC tiLS IitL'ticiIL', tLLtcrragc dins 

judicicuscmcm par Ics cxploitatitns qIV LIIhuc. 

disposcnd'(quinS(.in(ctich''al) ditnshiiur II n'v it itLscnlh.:iiLuul tic. Ir'viv.ii stir lcs 
' aitclage. iarnichiicnlus. I A scIcillc. i .,lion tcslc csi 

thgsr'it nn i'rallongcimnt tc i',gc dc li charnic iOtir tiuil 
Us Ctipigcsticfixaitn 'ircctc uii tiii tWt01sIc but dc diminucrLi 

donn non plus dc oionsrtsuitits. Lcs ixti r aux itcs arrrcs tics ixtctfs 

proiotypcs Icsi s en traction bovine nc 
dc ssi isdc tca.i iinmcs 1mr ic faux tin ci ics chaincs.pcrmctili c t pastlcdicscciitrcic 


51 cm dc distance cntrc ligncs de sciu..
 

* Scnitoir SAID)-SISC()MA: Conclusions el Perspective, 
Lc scrtuir prcscltc d' nics prtiiiics tic Dins lcs zonc.s Asvstiie agropastoral, [a TA offrcLcisirnoihutr~ritc t'cncrraccs rains.me,, dci grandcs iittsil.ilit.s iour l'anilioritin dcs

distriulion c d'cntcrruag des graiics, Lia pratiqucslevdcecst tr~s bavtescnuir tic agricolc.s. Lu Bassc Ci'saniancc, lac 

prIscntc aucun prolb1nc de traction, tanil rizicullurc accuse un grand retard en mcanisaiion 
ctimui~partirduhtitdciahmuc[ccidcnialc tparrapliorl aux autrcs culturcs. I1cst opportun ticscntuicir tirdu2 ntis.ll trouver des strat-gics approprics dc gcstiin ct 
ptirscti~rangd'uiilisatiin des animatLx dc tr'iti:u niveau dcs 

* 	 Scnitir S()DAICA; cxpoitiation;s agrictics pour pcmicitre " la 
ri/iculturc dc combcr cc rcitard. I) aisurd, il est 

Lc iat criclstilrnip ioiird plr Ics I cti fstic trail dc csscnticl dc rcitlrc coic tcchni h gic stable tats cc.s 
la BasscCasamancc. cxphtitiitioi.s. Pour !c mnomnit, clic c.,l iitable pour 

o 	 Scmtoir SATEC-LE LOU: au nmins 72 ; tics cxploitatiins qui la pratiquent. Lt 
lircm;rc adlioriiatiin scrait dc Icur doier d'un 

La distribution ct 1'critcrragc desgraincsdcvraicnt tnhisitnic animal dc la nimc Csp&c lmur cmpilaccr 
6trc rcvus. Lc biii ct Ics organcs cn i c|aquc fois un animal tal cn pIini. Sur cette 
mouvcmcnt sorut Irp fragilcs. Lc mLianlue lanctc Ics t(quidcs dcvraicnit dc plus cnf pilus ere 
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impliquds darts les travaux agricoles, notamment 

pour les opdrations autres que Ic labour, 
 ne 

demandant pas de gros efforts de traction. C'est la 

scule mani~re de permettre aux paysans de 

b~ndficier corredemcnt de I'apport des aticlags 
disponibles au niveau de I'exploitation et ainsi de 
rendre durable l'utilisafion (es nimaux de trait pour 
les eoprations culturndes rizicoles (labour el semis). 

Pour les matlriels de pnparation de sol tlestL 
jusqu'A present, les charrues ,.lnnent dams 
l'cnscmble de trXs boris rrsultals sur toutes les 
fomes de riziculture. II est toutefois important de 
poursuivre les recherches d'adaptation de ces 
maltriels pour amoindrir Ics efforts de traction. La 
question doit tre abord6e A partir d I'analyse 
correcle ct compl6mcntaire de la trilogie Animal-
Outil - Sol. II s'agit d micux apprcier les marges 
Ie progrs h fain: cn con.siderant I'ensemble: 

SBzat sanitaire et alimcntaire des animaux de trait 

A la pIriode d'cxcuiion des opdrations
culhurales (surtout pour Ic labo)ur);menludeZgnco) 

* 	 Ha-nachement des animaux de trait: les 
animaux doivent atre ?i' aise pendant le travail ct 
prufgds contre des blessures eventuclles. 11 
'audrait par la m'me occasion privildgicr Ios 

harnachemenis qui donnent une bonne ligne de 
traction; 

Les pi~ces travaillantes doiveni atrc dudi .scl 
dimensionmnes au format ct A la capacitd d 
traction des animaux 6galement. ULvalualion de 
cellc capacitt! se fera en fonction &s types de 
sols Atravailler. 

Par contre, les matrie!s de semis son souvent 
complexes alors que les condition relh..s 
d'utilisation exigent des mat6ricls beaucoup plussimples qui ficnent complp la fois de la faible 
tcchnicit6 des utilisatcurs et du morcellement du 
parcellaire. 

AI'Ctad'avancenentaaueldel recercheLs 
investigations sont oficnt6cs vers ]a misc ai point 
d' urc chaine complNt de matfricls de TA conformc 
Ala capacitl de traction des bovins N'Dama. C'est 
dans cc seans qu'il faudrait nectre la recom­
mandation faite pour 'ulilisation de [a charruc 8" 
pour la prlparation du sol des rizitrcs) c du semoir 
s 4 rangs A traction autssi bien bovine qu'asine(matfricls adapl6s dans les ateliers de fabrication 
mcaniqucdZguinchor). 

Lps ctudes, techniques Aelles scules ne scraient 
suffisantes. 11scrait important, Achaque fois, d avoir 
une 6valuation socio-6conomique deL' impact de ces 
amflioration-tcchniques sur Ic comnporlement des 
utilisateurs, pour une meilleure appr6ciation de 
l'innovation dans la performance de-s exploitations 
vises. 

Abstract 

7hispaper describes attenipts to inechaniserice prodtction in the Basse Casainanrce
region of Senegal using anrimal traction. 7he agriculturalpotential of the area is 
describedandthe researchcarriedout sofar to inrrove riceprodtuction. 77w physical
and wording characteristicsofthe N'Daabree4 the only type ofcattle availablein the 
region,are described Techniquesfor cultivating the different types ofinland valleysoils 
are octlinedt andmethods for nechanisingthe sowing of rice-seed 
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Harnessing and Implements 



Les Equipements de Culture Attele : Bilan et Perspectives pour 
I'An 2,000 

G.Le Thiec* 

Rsum 

Cette Itudeporte sur l'dtat actuel de la inise aupoint du inatgriela traction aninale, et 
plus particulidrernent cehi rnis au point ettailise en Afrique de l'Oest. Parni les 
Oqudpements etles operations culturales exandnes figurent: lestravaux de preparation
du sol, la rdcolte en saison stlchc, les senvirs, les tpanuleurs de fvnier, le sarclage
nicanique, lebuttage, les soulet'cuses d'arachides, les charrettes, le inateriel de 
riziculture, les dlisp sitifs de poniage etles battetLses. La dernitre partie dfeltute est 
consacre J ww analyse des perspectives etares de recherche dans ledoinaine de la 
tractionanhniale ctnotalowent des obstacles J}son appropriation par les pasans. 

Introduction 
L'imlortance prinordiale de l'utilisation e 
INnergie animale dans 1'volution des systtmcs &e 
production n'est plus Ademontrer. Son extension, 
renarquable en Afriquc te I'ue'st ces deux et trois 
dcmitres d6cennis, selon les pays, montre bien 
I'int~i3t toujours croissant des agriculteurs pour 
ccite
technologic. 

Mais I'adopion de laculture attcl6(CA) n'a 
xL, eu lemme retentissement partout, ct il existe 
actudllcmcnt une grande disparit,darts I' utilisation 
de la traction animale (TA) entre r6gions 
agro-&cologiqucs ctcntre pays. 

Cc prorxps tcntera de dresser uine orte de bilan 
ties actions entreprises, principalcment cn mati,.re 
de recherche- developpcnient, d'idcntificr lcs 
contraintes A l'extcnsion tic cette technologie ct 
d'Oudicr i.svies d'amclioration [x"siblcs, cn 
insistant plusparticuli~rementsurles aspcts relatifs 
aux 6quipcments :outils et dispositifs d'attelage 
cntre autres. 

R6sultats de la recherche 


I_.*-s de sont ssC/bicnr(sultats la recherche 
synth6tisds sous la fornic de 'lxiqucts tcchno-
hlqiques' mis au xint par le CNRIA dL Barnxiy ds 
les annec.'s 00/65 ct qui reuvent s'appliqucr a 
presque toute Ia zone concem6e par la TA, 
principalement ccntr6c s ,r les ri3gions soudano-
sahiennes. Pour cc qui ,.onccrne lam6canisation, 
ces Dp'x),s ionms avaicnt x)-ur ­ol-c-ti-f: 


*CEENIAT (CIRAI)) 73 rut Jean-Frmrot, HretuL 34(5
N.lonlrIller. F'rane. 

0 	 soit[a r.alisation des o4rations culturales A 
tx)nne date (semis, sarclage, rcolte de 
Iarachid) par simple substitution ties 
techniques nouvellcs grAce AlaTA, plus rapide 
ct(ou) d'autres techniques n'entrainant pas de 
grands bouleversements dans les systbmcs & 
production ni d'invesfissements importanls 
(thbmes 16ges) 

0 	soit une tran.slormalion radicale des pratiques 
paysannes anciennes, devant aboulir Aune vffi­
table intensification, Asavoir le rcdresscament tie 
lacarcnce phosphat&c, l'enfouissement de la 
jach r et la labour, la diversification dcs 

cultures n6ccssitant par cons&lluent latraction 
xvine ct l'int6gration agriculture--levage 

(themes lourds). 

Op6ration cullurales m~canisies 
Les objcctifs d' aplication & ces themes nous 

am~nent Adresser Ichilan suivant: 

Pro.s d'une centaine d'outils ATA ont W test6s, au 
Si~n6gal principalecmnt mais aussi au Mali clauBurkina, sur lesquels un quarl envciron ont W 
prolxxscs A lavulgaris;aion, dont 5 pxolyvalenLs 
(multiculcurs Sine, Ariana, Ariana, Triangle et 
pxlycuhcurs Nolle) et dc nombreuses ch,-rUts 
(Iluar , Bajac, Bourguignon) xur ne citer que les 
plus nrpanducs) permcitant la nralisation des 
principades op rations culturalcs, ctappomrtant une 
r(rLse aux themes dc&finis plus haul. Les houes 
legres (houc OccidentaL, houcasine du Mali, houe 

Manga) cat toutes fait l'objcl 'd'extension' les
tranforinants en letils mulhiculeurs. 
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Les materiels: charrues et cultlvrleurs 
Pour les labours, sur le grand nombre de charrues 
Ictdcs par la recherche, on constaie des choix 
diffidrens selon les pays ou rdgions agro-
&onomiques dans lesquels lcs d6veloppeurs, mais 
aussi les commerciaux el les fabricants ont cu une 
large influence (e.g. Bajac TM au Mali, 
HuardiSISCOMA au S6nLgal). Sch6matiquement, 
les pays les plus A l'ouest se trouvent &quipds 
essentiellement en chr-ues de 10" don[ les 
caractdristiques principales sont. 

• 	 largeur de travail : 25 cm 

" 	 angle d' attaque ( de coupe): 45 A500 

* 	 versoir cylindro-hd1icoidal 

" 	soc Ataillant drit 

S(ndgal: 	 a 52,000 Huard CFOOOP ci 

dquipementlaboursur 

multi-culteursAraraet 
Sind; 

Mali: 155,000 Bajac TM et corps (ouvy 
sur multicultcur Sind; 

C6ted'lvoire: 19 ,000corpssurmulticulheur 
Arara; 

Guin(:e, Conakry: grandnombredecharrues 
d'un modele issu de la 
colonisationeir6produit 
parlesartisans(estim6 
plus de 10,000). 

Dan, Ic pays plus A 'est, oh la TA s'cst installde 
plus r&ernment, Ic choix A porter sur la charrue 
Bourguignon (BP4, BM 2M) avec s.. irps de 9 
(pouces) dont les caractristiques: 

" 	 soc cstanimp, Abcc; 

" 	 versoir semi -h6icoidal, acier triplex; 

* 	 angle d'altaque: 400 

Burkina: env. 40.(XX) charrues de 9" 
(pouces) 

Togo :" 9.0(X) 
IHors de cc schdma, now, bservons: 

a) 	 le Bdnin et Ic Niger ont optd pour le 
multiculteur Arara ct son corps Huard dc 
10"; mais cc choix est en fail celui de la 
compxgnie cotonni.re, initiatficc de la CA 
dans ces pays, ct par la suite (tendu A 
I'ensemble des zones de CA parfois sans 
I'ombre d'une rdflcxion ecinilue (e.g. le 
Niger obccscorpsdecharrueont W vendus 
en raison de conditions de credit plus 
favorable A une chaine complYte 
d'dquipements qu'A l'achat de mai&riels 

vendussdpardment ct qui a dO1dcpL:; rCvis6 
totalementccschoix). 

b) Sau Mali, A I'Officc du Niger, la firme 
NderlandaiseRumptstaditentedediffusersa 
charrucauxcaracidristiqucsprochesd'une 
autre.autrefoistr~sprisdedesriiculteursdu 
moyen delia: la charrue Bajac L2 mais plus 
lourde (65 kg) don( les caractristiquessont 
comparables: 

* 	 angle d'aitaque d 350; 

* 	versoir long, hdlicoidal; 

La rsistance spdcifique est en effet moins (levde 
sur tn corps d charrue don[ I'angle d'attaque est 
r&duil, cela naturullement au detriment de la largeur
de travail d'o6 son intdr& dans les terres lourdes;
notons dgalement qu'avec un angle de coupe 
inf6rieur A 400 la ndccssiI6 d'utiliser un versoir 
hd1icoidal ou sdmi-hdlicoidal long pour un 
rd.ournement satisfaisant de ]a bande. 

ls charrues 6" ct lt.s corps adt-ables sur peits 
muticuteurs c houtes (hous Manga, houes asines 
du Mali) sont pour la plupart des corps de marque 
(k)uvy, vulgaris6cs en assez grand nombre au 
Burkina: 25,000 unitYs, mais dont la diffusion 
accuse un nci ralenfissement cs dcmi.res ann6cs; 

Le scariflage A sec prdconis6 sur sol Idger en 
raison de sa raidit d'excution peut &L realise 
avec; 
0 	les pics fouilleurs, cn gdn(ra 3 par multicuhteur, 

se compxxent d'anqons figids ci de pointes d 
35mm non nversibles. Cci equipement n'est 
fourni, sur oftion, qu'avec le muticulteur Sin6 

et la houe Triangle. 

0 les denLs de canadien, sont en lame dL ressor de
40 x 8 mm sur lesqtuclles on adapie des socs 
bincurs rdversibles (appelc6xs aussi lames 
rversible de 45 mm). Tots les chassis 
polyvalcnts c les houtes de sarclo-binage 
peuvcnt are &quiprs de ces 616ments. Le 
multicultcur Sin6 e.,t parfois propos avec une 
version d'tanqon cn acie:Ac.. section carrd dL 16 
mm de moins tx)nne qualil6 que la lame de 
r.ssori mais meilleur marchd. Notons 
qu'actuellement les dtanqopos les plus per­
formants soni sans conieste les dents e types 
'vibrucultcur'AprofilenSavcc(.trnglemernLde 
renfoit iani ,:n scarifiae qu'en sarclo-binage. 
Lz Tehad a test6 r&cmmcnt avec stuccs une 
houe 1dg .re (Mini-Nutx ) poant ces types de 
dents ; le Nord-Canerotn 6galement en 6quipe 
sa charrue T34 (Tropic liccnce Huard) A 'aide 
d'une barne adpable stir I'5ge. 
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m mes types cdtangons: canadie,, A lame de 
ressort etde socs; sarclo-bineurs palte d'oie. Les 

Le semis en ligne lames de sarclage, type aile de pigeon, Afaible angle 

Le semis en ligne, ausemoir monorang, conditionne d'entrure, ont eu une fiffusion limit6e (au Sdndgal 

une densitd optimale, g'-rante d'un rendement dlev stir houe Occidentale) A cause des impdratifs 
d'tAilisation debut du stadc v6gctatif deset autorisant lea sarclages Alahoue attelfe, gage en tout 

d'une borine ma trise de I'enherbement. lesemoir ad entices. 

Super-&zo qui dtale son quasi-monepole surlesemis 
mtcanis6 dans les divers pays du Sahel, estfabriqud 
au Mali et au Sdndgzd Ades millicis d' unh&s chaque L'pandage d'engrals 
ann6e. 

L'cpandage d'engrais en nappe ctplus frequemment
Au Sdngal, dans lebassin ar-chidier, lesemis sur la!igne, a fail l'objct de recherches ayant 

direct en sec pour lesc6r6ales ctAlapremiere pluie abouties mais non adop6Ocs par le paysan 
utile pour l'arachide, estune praiiqw, gdndralis6c principalement )ur des causes de conjoncture 
pour des raisons dvidentes de pn 7.;td mais aussi 6conomique dJfavorable (matdriels ctengrais trop 
par manque de puissance suffisante rxour raliser chers, prix laproduction tr6s bas). I!faut noterun 
travail aussi que 1'drandage Afaible dose pose quclquesdusol; si cettemcthode smble prscntcr des 
avantages en sol sableux, elle probl techniques: danmtrouve trs vilte ses mes ta:-ement ]a tr6mie, 
lirmiites devant I'h6tcrogen6it6 des parce!les, 6tat de formation de voOtc, prise en masse souts forte 
surface,sol dur, compact, gravillonnaire etpropreti hygromtrie scion letype d'engrais, inconvnients 
du terrain. qui, lies aux cofits (engrais etmat6riel) fort que la 

Le semoir s' eat fortement d6veloppd au Sdndgal m&anisation de cette op6ration n'est pas apparue 
(plus dc 220,(00 exemplaires) et Aun degrd moindre prioritaire ctaucun pays Gucst-Africain ne diffuse
 
au Mali (50,000). Les autres pays ne diffusent que actuellement cc type de matdriel.
 
des quantitds limit6es: Niger, 4 000, Cte d' lvoire,
 
quelques centaines (pour semis de coton dWlint).
 

Le semis de coton non delint6 a Wttent6 A Le buttage 
piisieurs reprises mais sans rsultats satisfaisants et Le buttge reste une technique assez peu ixatiqude 
done abandonn6; de nouveaux pr.oc&s de dans lescultures sahdliennes, bien que l'intr t de 
dW-ntaged se rdvleit 6conomiques et soit demontr(e dans le cadre g6ndral deinustriel, s'ils -elle-ci 
se g6ndralisent, laissent enirevoir une trs forte techniques d meilLure gestion de l'cau, lorsquc 
probabifit, de 'extension du semis m6canique du quelebuttageest compl par un cloisonnemcnt du 
coton, billon favorisant la retenue des eaux de pluies. Le 

Nots devons signaler, en tant que matdriel Burkina notamment tene A grande 6chelle, la 

d'aide au semis, lesrayonneurs qui ont obtenus la diffusion d'un cloisonneur de billons, sans suecs 

faveur des paysans Burkinabas, c qui sont aussi affirm6usqu'5 prulsent mais prometteur. 
vulgaris(s au Niger, au Togo etau 13nin. Par contre cc theme a6t6 largement adopt6 dans 

leszones cotomrires, sur coton etmais, atteignant 
des taux de superficies butt~s de pros de 80% des 
superficies emblav&es m6caniquerent.Le sarnage mkanlque 

Le sarclage Alahoue attel6e ou au multicuIlteur Lea niatdiels utilis6s soit des corps butteurs A 
6iuipd en sarclo-binage, dont lapratique corstitu," ailes mobiles s'adaptant soit sur l'(anc,on de la 

iecomplc&nent indissociable du semis en ligne, est charrue Alaplace du corns do charrue, soit en rant 
trs largement vulgaris6 au Sdn6g-, tr s frequent qu'd61ment de multiculteur. 
6galement au Mali, beaucoup moins dans les aut,-s 
rigions. Deux modoles d'6quipement5 ont obtenu 
lafaveur des paysans etsont trs r pandus : lahoue La r~eolte de rarachide Alasouleveuse 
Occidentale au Sn6gal etle multiculteur Sin6 au Asscz largement pratiqu&e au Sdndgal (totale dans 
Mali etSdn6gal ; alon que leBurkina en d&veloppe leBassin Arachidier), la r6colte Ala souleveuse, 
deux autres ; lahoue Triangle Atraction bovine et la dan une perspective intensive doit en partie son 
houe Manga A traction asine (HATA); ces 2 succbs Alarapiditd Oex6cution de lar&colte ainsi 
&luipements ont . par lasuite diffuses dans les effectu&c, A compllte maturit6 mais aussi A 
pays voisins du Togo etBdain. I'dlimination du problme des 'restes en terres' 

Mais sr tous ces matriels ont retrouv6 les am6liorant ainsi par elle-n me le rendement 
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(;ouieveuse Firdou adpc6L sur les divers botis de 
multiculteurs: 

Arara, Sin6, Ariana et mcme hone Occidentale). 
Dans certaines r6gions, au sud des zones de 
production arachilitre, le soulevage de I'arachide 
(tr& exigeant en puissance) peut &re la seule 
technique m&canisde qui justifie, aux yeux &s 
paysans,le recous A la traction bovine (cas &s 
Terres Neuves du Sdn6gal). 

Les rnatriels polyvalents 
A 'origine I'id6e de polyvalence remonte au d6but 
des amn&s 60, 6poque ou M.Jean Nollc mettait au 
point sr-s gammes d'oufils, polyculteurs ct 
multiculteurs. Nous ne nous 6tendrons pas sur les 
polyculteurs ct tropiculteurs qui ont 66 tr~s peu 
vulgaris&, (Starkey 1988). Considrant I'en;emble 
des pays Ouest-Africains (franrophones), tO.s 
observons trois choix ou optsons: 
I.unchoixd6libr6 pour undquipement polyvalent 

et conqu comme tel; les multiculteurs Sin6, 
Arara,permettantdefairetouslostravauxde 
preparation du sol; labour, scarifiage, 
sarclo-binage,buttage,rcoltedel'arachide, 
dventuellementchassisporteurpour616ment 
semeurethersage. 

2. un choix d'outils plus sp~cifiques une charruw 
qui sera dgalement bati-perteur pour le 
butteur, d'une part et d'autre part un bati 
16ger pouvant recevoir les outils Ade'ts: cas 
duBurkinaetdul ogo 

3. un seul outil : la charrue a t6 retenue (choix 
parfois ancien) que I'on transforme en 
multiculteur en y adaptant, en plus de la 
solution 2, une traverse fixde A 'age, qui 
reqoit lesdents. 

Ainsi, dans tous les cas de figures on s'est 
orientI progressivement ou choisi ds l'ipt-oduction 
de la TA, une solution mettant en situation des 

piuipemenls plus ou moims polyvalents. 

Le transport 
Le transport par charettes A pneumatiques, de 
charge utile 500 ou 1000 kgs, principalement A 
traction asine et equine dans les zones sahdliennes, 
Atrartion bovine dans les zones soudaniennes est 
sans dome ia r6ussite la plus spectacelaire du 
ddvcloppement de la CA- plus de 100,000 charrettes 
au Sdn6gal, mnme chiffre annoncd au Mali, environ 
50,000 au Burkina. Dans ce pays un modle de 
tombereau Acaisson m6tallique Atraction asine est 
vufgaris6 avec succds - plus de 40,000. 

LeTchadet aussi le Nord-Cameroun quant Aeux, 
donnent encore leur prefdrencc a des charrettes A 
rous m(Aalliques pour le moins obsoltes, dans un 
souci d'6viter les crevaisons, fr6quentes dans ces 
zones Abrousse d'epineux. Mais cot argument n'a 
que pe udeval c ur encomparaisonaux i ic onv t nients 
de cc modle de chanutte: usurr tri-s mpide des 
bagues puis dci axes ,&roues rendint cc niatdriel 
inutilisable en muins d'une ann6c, r6paxations 
difficiles hors atelier bien dquip6, poids A vide 
excessif, etc...Or, Apropos du premier inconvgnient 
cit6, if est ri3lativement ais6 de Ic r6duire en 
foumissL.at au paysan le n6cessairc & reparaion de 
pneux c de lui apprendre 5 s'en servir (ceci est 
d'autant plus facile que les Sahaliens savent tr s 
bien nrparcr leurs engins Adeux roues avec des 
moyens de fortune). 

Equipenents spiflques 

Matriets de riziculture 

En Afrique de I'Ouest, on rencontre assez peu 
fr6qucmment des matriels sp&ifiques pour ia 
riziculture inondde, ced pour des raisons de cofit, de 
quantitds limitdes, et d. faibles surfaces rizicoles par 
exploitation. On ne peut utiliser actuellement, pour 
cctte sp6culation quc les 6quipements disponibles 
dans les zones pluviales. Les ELs Bourguignon 
propose todjours une charrue nipponne'toume sous 
sep' Aversoir plein ou i claire- voie; les herse Alames 
type espagnole, lames nivelleuses, pelles A terre 
introduire dans les fizi res africaines. Le principal
handicap A cette diffusion de ces 6uipements 
restera la faiblesse de la puissance disponible. 

Les manges et dispos~tifs de pompage 
Les manages sont des matdriels exigeant un tel 
investissempnt, pour un rendemeat faible, qu'ils ne 
peuvenr .tre mis qu'A la disposition cun groupe; il 
se pose alors tr s souvent des problbmes de gestion 
- du mat6ricl, des animaux, parfois insurmontables. 
Ouelques manbges mis en place par le GTZ au 
S6n6gal et en Sierra Leone subissent actimllement 
des tests en milieu r,el; ils sont de construction 
appropri6c c' est Adire ralisables sur place avec des 
watdfiaux disponibles localement pour I'essentiel. 

L 
L sl Lspostiffs de pompage Gu oult instaihus 

par IeCNRA de Bambey autSiugal il y a tine 
qunzaine d'annees sotetoujours en fonetion­
nement, preuve d'une robutesse/ toute (preuve. 
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Les faucheuses 

On troue aetuellement 2 faucheus-s, toutes 2 A 
moteur au'iliaire, sur le march6 franqais: ia barre 
de coupe du Tropicultor Nolle e la fauchcuse 
Ecomat, conque Apartir d'un essieu de charrette. 
Ces matrriels fonctionnent semble-t-il corectement 
mais d'une part sont tr s chers et .'autre part tie 
peuvent 8tre employ6s hors jacherc culuivde. En 
traction bovirm, l'utilisation de la fauchewr- ne peut 
se concevoir qu' avec un joug degarrot ; en effct avec 
les jougs de tre les vibrations engendrdes par le 
moetr et le fonctionnenent de la lame sont 
insupportable pour lec animaux. 

Dans rone vue d'ensenble de la situation & la 
m camisation aitel&e en Afrique subsaL-iienne, les 
quantit6sdernatgficisen,,lacefontmssortieunetr s 
forte implantation AI'Ouest ct particuli rement au 
Scdndgal (plus de 80% des exploitations du bassin 
Arachidier sont 6quipres), celle-ci s'amenuisant 
rapidement en s'dloignant vers 'Est: les zones 
sahelinnes du Niger et du Tchad sont de fait peu 
indcanis&es Les rdgiows soudaniennes (zones 
coton) montrent tne trs bonne int6gration de la CA 
dan les systmes de production; le Sud-Mali se 
place: en tae avec plus de 60% d'exploitations
C-quiprs. 

Mais en grnral, le faible nicau moyen des 
rendements des principales cultures montre que 
I'adopion de la CA ne s'est pas traduite par une 
intensification de I'agriculture, car cette m ca-
nisation est utilisde essentiellement pour trois 
objectifs: l'agrandissement des superficies, 
i'ex~cution plus rapide des oprations culturales c 

la r&lucion de la pIxnibilit6 du travail. 

Dans les zones Aforte densit6 demographique 
ctte extension aentrain6ladisparitiondelajachrc 
et la colonisaton des t'-rres peu propices 5 
l'agriculture (par exemple, le Srndgal - I-avard 
1989). Ces zones assuraient une protection contre 
I'rosorn ainsi que Ia nourriture des troupeaux ; leur 
mise en culture a accentud Irs phdnom nes 6rosifs. 
La suppression dc lajachre, combinre. la faiblesse 
desapports cuganiques et mineraux a aussi contiibu6 
A I'appauvrissement des sols. D'autre part, on 
remarque., dan- certaines zones, que le 
developpement de ]a CA a favorisd l'essouchage 
inconsidrrr ci parfois excessif des terres, IAou il 
est pratiqu6. 

Mais le cas exactement inverse et aussi trs 
fr&tuent, oi la CA s'est install&- sans essouchage, 
parfois ddliberrment drconseilld par 'organsme de 
vulgarisation pour des raisons peu 6videntes de 
limitation de l'drosion. Cet argument doit phutrt 
Etre onsiddr6 comme pr~texte A6,iter de prcndre 

des mesures de protection des sols plus efficaces 
mais alssi plus 

contraignantes; en effet quelle diffdrcnce peut-il 
y avoir entre une p celle entibrcment essouchde et 
une autre ou subsiste des souches brilds ou 
desskeh6cs, sachant que I'intensit6 de I'drosion est 
foactiondl'dtatdesurfacc, du relief,delaparcelle 
et bien sur de la nature du sol. 

Perspectives et Axes de Recherche 

DL nombreux cits analysant I'integration de la TA 
dans les systmcs de production agricole, affirment 
bien souvent que celle-ci ne peutt &re 
6conomiquement rentable en l'absence de toute 
culture commercialisable degageant un reveau 
montaire. Si la plupart des exprricncs rdussies 
montrent qua cette technologie trouve des 
contions nettement plus favorables dans les zones 
co(onnire pour eeite raison dvidente, il n'en reste 
pas moins que ces analyses omettent bien sotivent 
de prendre en considerafion toutes les ressourees de 
cette technologic permettant une valorisation 
optimale de la culture avecTA. 

RMduction des Contraintes Relatives A 
I'Attelage 

Ainsi, bien que les capacits d'investissement des 
agriculteurs deces zones restent tr s faibles,des 
possibilitds de revenus substantiels se rrv~lent 
inexploitres par 
* 	 I'opfimisation ct Ia diversification des op6­

rations mrcanisrcs e des attclages. Nombreux 
sont encore les chercheurs c les agents de 
ddveloppement n'associant A l'idi de CA 
qu'une ou deux opdralions spdcifique5 : soit le 
labour soit le transport, et plus rarement les 
autres tavaux. Or on ne peut raisonner 
'6conomie de Ia TA qu'avec la prise en compte 

de 1'ensemble des potentialit6-s offertes dans un 
syst~rae de production sp6cifique. 

0 	une meilleuregestion decarri:redesanimaux de 
traits, permettant de degager une forte valeur 
ajoutee sr un attclage bovin. Certains paysans 
Sdnrgalais 'ont bien compris quand ils 
engraissent leurs anima-x de trait apres les voir 
uiilisrs seulement 3 A 5 ans au travail. 

0 	 Ic dressage des grnisses et I'cmploi des vaches 
au travail permettant la v6ritable intcgration 
agriculturc-6levage e offrant les cinq 'produits 
traction animale': 
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TRAVAIL- LAIT - VEAU - VIANDE 
- FUMIER. 

Je pense que dans lesann6cs Avenir, I'accent devra 
re mis prioritairement sur une utilisation plus 

ratlionnelle des attelages avec un premier handicap 
Asurmonter - I'augmentation de Ia puissance des 
attelages: augmcrtation subordonnc essen-
tiellement A I'amdlioration de I'alimentation des 
animaux de traits : tiche de long terne s'il en est, 
pour les zootechnicicns cttechniciens de laCA. I1 
s'agira de production de fourrages et nov plu.­

seulement de stockage des r&%idus de rdcoltes etde 
compldmentation, th mes auxquels seroit ndces-
sairement associds les actions de construction 
d'cflable, de production de fumier ctde compostage. 

Uinvestissemcnt technique ethumain cxig6 de 
la part ders agriculteurs sera tel que larentabilitd 
devra &re exceptionnelle poui soutenir une forte 
motivation afin que ces techniques aient quclques 
chancesder6ussite:ccquiinduitqueparallement, 
I'organisation de la'fili&e embouche' lide Aune 
meilleure gzstion de carrire des animaux soit prise 
en 	compte pour assurcr un revenu compensant 
I'investisscment. 

Dans de nombreuses rgions, lesysttme foncier 
traditionnel n'accordant au paysan qu eu de 
garantie de continuitd &usI'tisufruit e ses ters, 
freine I'dlan des meillcurs vers ces investissement 
de fond. 

Dars une optique plus strictcment 'machiniste' 
ceci doit se traduinr par 

* 	L'am6lioration des dispositifs d'attclage c des 

harnais reste un objectif qui dcvrait trouver 

solution Acourt terme (ckns l'optique d'un gain 

de puissance). 


* La fabrication de fumier et de compost exige
dlesoutils de manipulation, de tratspor,
dsouis eAm apatin,. trnspo 

d'dpandange Amettre au point. 

* La production fourragde sous-entend 
Iutilisation de matdfiels de fauchage, de 
hachage, de pressage, de transport addquats qui 
restent Amettre au point ctAdiffuser. 

Rduction des Contraintes de Travail du Sol en 
Zones Scles 

Tenant compte des facteurs spdifiques au Sahel en 
matire de travail du sol, leCEEMAT a dWdamen6 " 
dvelopper de nouveaux outils adapids aux attelages 
r6gionaux eta entrepris I'6tude ct lamise au point 
de: 

0 	d'unc dent sous-soleusc pour ietravail en sec 
coutrer et 

0 	d'un cultivateur mulant (Rolicuiteur) pour I 
prdparation en humide.
 

Les objectifs visds dtaient Itssuivants: 
augmenter lespossibilit6s de travail
avant les
 

a n espsilite travil avant les 
tout en limitant au maximumIrosion (travail 
Ala dent). 

* 	rdlisr uie pr6paration du solacc(ld6rde des les 
prcmi.res pluies (Roliculteur) 

0 	favoriser les semis prdcoccs. 

Dent de travail en ee ou coutrier
 

Ls travaux mends parleCEEMAT,cn collaboration 
avec IRAT, l'INERA au Burkina et I'SRA au 
Sdndgal (KAOLACK) sur 3 campagnes montrent 
que I'dehtement du solen sec est possible en TA 
grace Ade nouvelles formes de dents et poinles. 

Les effcts positifs du travail Aladert dans la 
lutte antirosive ont (6 claircment mis en (ilcnce 
particidircment sous les premiers pluie., (Modou 
Sdnd 1989). Par contre, il exige tne rumise en dtat 
prdcocc des animaux de trait ct done laconstitution 
de rdserves fourrag&es suffisantes ctde quialitd pour 
compenser les ddfns,-s 6nergetiques suppld­
mentaires. 

A i rsi apns trvail au cautrier Alafin de saison 

sche, laprcmi&e prdcipitition importante autorise 
soit un semis direct, soit tne prparation du lit de 
semences avec des outils plus classiques, d'ofi une 
prCcocit des semis am6lior&- ct un cycle vdgdtal
mieux dtendu dans Ietenips.

M odot dnd ( s qe ctais. 
Modou Sdn6 (1989) signale que le travail Ala 

dent favorise ladescente des fronts d'humectation 
et racinaire da,.- tous les cas, ct que c' est sur les sols 

profonds etsols lourds des plateaux que les effets du 
travail du sol sont les plus marqus. Les cofits sont 
relativement faibles car ladent peut s'adapter sur 
tous les types de batis polyvalents vulgarisds : 
fabricluc AlaSISMAR une dent revient Aenviron 
10,000 FrCFA. es risques d'drosion sont rndits 
par lasurface motteuse oblenue etpar lepeu 
d'dldmcnts fins produit, qui se rassemblent en fond 
de raie. 

Cultivateur Roulant ou Roliculteur 
Ce nouvel outil, pour tine intervention en humide, 
composd essentiellement de 2 rotors A lames d'un 
profil spdcial, rdalisc tne bonne pr6paration du lit de 
semence jusqu'A 10 cm de pufonder en terres 
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Ig4&cs, sabln-argileuses: sal non compact, humide 
mais ressuy6, et dont la vdtafion adventice n'est 
pas trop avanc&e. Toute la couche superficicdle est 
retournc et tres bien dmieUtt. Le profil de fond 
prdsent tin micro-relief: les impacts des lames 
forment de petitics cuvettes qui favorisent 
l'infiltration des eaux de pluies et r~duisent 

techniciens chaig s de programme de recherche, 
une acceptation de remise en question pcrmancnte, 
un refus d' idc ou de sch&na, d'itin&aire technique 
pr.conu et autosatisfaisant. 

Mais toutes les actions nouvelles 
dventuellem tpots.es dars c contxte actuel 
risquent c& restr vaines; tcinoprantes si la 

I'&osion. Le roliculteur laisse un terrain bien plat re ter ie etipas sci nvel~quifaciitei'utlistioncI'n seoirrecherche-dcveloppemen r.e petit s' assurer de lala 
et nivel6 qui facilite l'ufilisation (run semoir sans 
autre intervention interm&tiaire. 

Deux versions sont disponibles: la Ire se 
composant de 7 flasques ou disques, avec largeur du 
travail de 55 an et convenant pour tin attelage Idger 
Amoycn, la seconde comportant 9 flasques d6passe 
75 cmen largeurdetravail mais n&essite un attelage 
plus puissant. 

constat d'dchec relatif du labour en 
Partant du 

TA. il y a lieu de repenser les ifin&aires cuturaux, 
moyens et m&hodes, particuli&ement pour la 
prdparation des sols: 

" 	travail minimum, 

" travail Ala dent en see 

a semis direct 

" outil combind: travail du sol/fumure forte etc... 

Quelles Mthodes et Priorlt~s pour Ia 
Recherche? 

La recherche se doit de dCfinir ses objecfifs non 
seulement en fonction d'une propsition d'un 
r6ferentiel technique ou d'une m6thode culturale 
visant I'augmentation d'une production, ou 
d'am6liorations touchant Ala 'cellule motrice' mais 
doit prendre en comrpe d'une part l'ensemble des 
facteia.s agro-dconomiques rigissant les 
popluations rurales des zones agro-&ologiqucs 
naturelles. I1 s'agit bien IA d'une demarche 
'recherche syst~me' (dja appliqu6ce en d'autrcs 
domaine-s), laquelle ne pourra &re efficiente et 
apprapi6c que dams le cadre de relations 
institutionnelles et privildgi6cs entre 'organisme de 
recherche et la ou les socidt&s& de6veloppement. 

Cei dolt se tr-aduire pr une impliatioa
Cccit doitese rdure art-i n i~rspliatio

canstante des agricuhteurs, afi ces demiias peuivent 

infl&hir Aitout moment les recherches en cours vers 
des m~thodes ou moyens diif&cnts de ceux 
initialement propos6s. Le ;)rocesss de recherche 
n6cessitera le regroupement de chercheurs dc 
plusieurs disc;plines travaillant en symbiose avec 
i'organisme intervenant sur le terrain et les paysans 
eux-mEmes. 

Ccci exigera assi, de la part des ingdnieurs ct 

majiise par les agriculturs des potentialit&i
optimales de la TA dans sa phase actuelle ct 

nolamment: 

0 ne r.elle diversification des attelags scion les 
esp&ecs disponibles et Irs besoins : mono- ou 
bi-bovine, mono-ou bi-asine, &luine en solo ou 
en double mais aussi par couplage de plusicurspaire; 

* 	 la ggn6ralisafion d la norme: 'un homme, un 
atelage'et non 3 personnes pour conduire une 
paire de boeufs, comme cc que l'on rencontre 
frtquemment actucllement, cc qui induit une 
parfaite maitrise du dressage ct d'une manike 
g6ndrale une meilleure connaissancede I'animal 
pour le bouvier aboutissant A une meilleure 
gestion de I'animal de trait;. 

0 	une utilisation ple, *itionnclle des mat&iels 
existai.ts: r glages, ,.aintenance. 

Toutes ccs actions, (liste non exhaustive) sont 
interd6pendantcs et exigent I'engagement es deux 
p6les recherche et d~veloppement dans une 
concertation c une collaboration permanente des 
diffdrents acteurs. 

Le r61e de Ia recherche sera 6galemcnt de mettre 
au point m6thodls et moyens de faire passer ces 
techniques en milieu paysan. Une dmarehe 
globale r6pondant aux principes Ctioncs ci-apres, 
devrait Wr engag:e: 
1. toute recherche en rnatire de CA ne petit se 

concevoir tie renant en cam te 
qnr e ati en dede 

I'int(gralitd de ses implications au scm dc 
I'exploitation; 

2. toute recherche doit 6tre entreprise scion une 
prtocupation 6conomique constante : 
recherche de I'optimum dconomiquevisant
I'augmentationdu revenudes igriculteurset
larcductiondescofitsde production; 

3.1'indentificationdesbesoinsetlespropositionsde 
voics de recherche sont dcfinies par 
chercheurseivulgariseurs; 

4. les rdsultats obtenus en station sont testds en 
milieu paysan sous le contrble conjoint des 
chercheurs et des vulgarisateurs; la 

participation des agriculteurs est ici 
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essenfielle et les enseignements issus de 
l'observationdcleurcomportcmentpeuvent 
entrainer une remise en cause de certaines 
techniquesquel'oncroyaitacquises. 

5.lepaquet technologique peut alors 8tre dtabli et 
transmis en vulgarisation en: 

* 	nerecommandantquelesth~mes(prouv sayant 

perdus tout caractXre exprmental; 


" 	simplifiant dans lemesure du possible les 
s&luences d'interventions techniques; 

" 	recherchant non seulement laperformance mais 

toujaurs l'optimum 6conomique. 


En cons&uence il sera done n6coessaire, pow 
am61iorer 'efficacitd de laTA de developper, 
d'orienter les efforts en mati re de recherche­deloppemeta prioritairement ver l0nialIde
raisone une prdemaressmevr', nm td 
raisonner tine 'marche syme'. 

DL m~me toute rflexion machlnisme ne peut 
se concevoir que dans le tryptique intLgrant : 
machine - sol - plante: celui-ci s'inscrivant 
lui-m~medan, ladmarchesvst.medecultureavec 
TA. 

Fn matire de recherche-dveloppemcnt, les 
priorit6s s'inscrivent dans letryptique suivant: 

" 	int6gration agriculture-elevage 

" 	maintien de lafertilit6 des sols, 

* 	lutte anti-drosive. 

Conclusions 
Mais pour r&liser cctte 'duxinie dtape' de 
i'intensification de I'agriculture par laCA, ii faut 
atussi pouvoir comper sur les instances officielles. 
On ne peut qu'eskrer que lesPouvoirs Publics avec 
l'appui de tous lesacteurs du d6veloppement 
mettent en place une politique agricole cohdrente 
bas6. sur: 

• une rcforme hardic du systme foncier qui 
garantisse un usufruit de la terre par les 
agriculteurs qui travaillent ; ils'agit IAde lac16 
de vofite du syst me de production avec TA 
bovine int6grant l'entretien de lafertilit6 et la 
restauration des sols (am6nagemcnt, fumure de 
fond, protection a,.tidrosive, etc...) Sans une 
r6ellegarantie de prrennit6 sur son exploitation, 
i'agriculteur refusera toujours de s'inveatir 
au-delA du court termc. Les investissements 
rant financiers que.humains sant en effet tels que 

les agriculteurs ne s'engagcront que lorsque 
assurance de pouvoir recucillir Ics fruits de leur 

travail Along terme leur sera garantie. 
unc organisation des circuits commereiaux 
permettant une valoristion optimalc de lafiliire
 
viande d'embouche.
 

0 une soutien officiel A l'approvisionnement
 

1' 


d'6quipements de qualit6. Dan% lasituation 
actuelle on a que trop tendance AprocAder par 
appel J'offres et traiter avec lemoins-disant sans 
contr~le de qualit6, au lieu de privil6gier le 
rapport qualit6.prix; les cod dquences sur le 
dveloppement peuvent We desastreuses et 
p6naliser finalement leproducteur (charrucs au 
Tchad, semoirs au Burkina et au Mali). 

l maintien d'un syt dei cr&llt avantageux
pourle prodlucteur et non pour le banquier) 
levier indispensable A tout developpement 

agricole. 

0 	Ic souci de perp6trer ladurde de vie des
 
&tuipements et des attelages par laprise en
 
compte des problmes de maintenance: rcdseau
 
d'ausans.
 

• une reprise de laformation Atots les niveaux:
 
ing&fieurs, techniciers, encadrement et
 
paysans, et ceci sans rel-che sous toutes les 
formes: 

0 	formation des 61ves dans les 6oles rurales (ne
 
sont-ils pas bien souvent les principaux
 
praticiens?)
 

4o 	 formation'Obligatoire et Complete'dans toutes
 
les coles de cadres techniciens e ingnicurs, A
 
latechnolgie TA. Combien d'&oles de cadres
 
ruraux ont un programme complel de formation
 
sur ceUe technologie?
 
Dans les cycles d'cnseignement en Afrique, la 

place faite Al'6tudc de laculture avcc TA estbien 
souvent r6duite Alaportion congrue; combien de 
cadres nuraux ingdnieurs ou Technicieiis sont encore 
capables de maitriser parfaitement cette technologie 
danss on ensemble a leur sortie d'6cole? 

11faut Atout prix 6viter d perdre lesacquis 
comme cela semble d6jA se confirmer sur le terrai, 
au passage d'twe gdn6ration AI'autre, et preparer 
tos lesacteurs de terrain Afaire dvoluer laculture 
avec traction animale, d'unc simple utilisation du 
bin6me 'animal-machine' A une v6ritable 
int6gration dans un systme de production. 
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Abstract 

Thispaper surveys the present state of development of animal- drawn inoleivnts with 
special reference to those developed and used in West Africa. 7he inufletnents and 
operations discussed include primary cultivation, dry season harvesting, seed-drills, 
nmck-spreaders,mechanicalweedng, ridging, groulnut lifters, carts, implements for 
rice cultivation, stationary pwunps and threshing machines. 77e paper ends with a 
discussion offuture research needs in animal traction and the constraints to its fiirther 
adoption. 
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Machines de Rcolte ATraction Animale pour Agriculteurs
 
Raisonnables
 

Jean Nolle* 

R6sum 

Cette conlnuuication dcrit certainws des inachines les phs efficaces conques, 
fabriqudes et testiespar lauteur au cours de sa longue carriere d'ingelnieur ti gdnie 
rural.Une largeplace estfaite aur inachitwsde recolte (betterave sucricIre,arachides, 
cawie o sucre,coltaresfourragi'res).L'auteurintviste stirla necessitetie ine'reaupoint 
de no'velles machinescapables de rilpondre ara besoitr agricolesqui ne uwnqueront 
pas e se poser o I'venir. 

Introduction 
J'ai r&Iig6 cette communication pour le workshop 
de Kano non sur des consi&erations purcment 
academiques mais cn fonction dc mon cxpfrience 
pratique dans Ic donmaine du machinisme agricole: 

19.34: 	 Je suis dcvenu agriculteur en Picardie, en 
utilisant lesmoyenspratiquesoffertsAcette 
6poque, Ic machinisme agricole A traction 
animalc; 

1944:j'ail ifurqudalorsversl'industriceninvcntant 
une recoltcusc polyvalente; j'ai d6couvert 
alors les avantagesdu machinisme agricole 
motoris6; 

195(1: 	j'ttais alors engag6 en Afrique comme 
consciller technique, ct j'ai 6tudid ainsi les 
probl mes techniques-iconomiques-
sociauxdel'actualit6; 

1954 : j'en suis done arriv6 5 choisir une nithode 
dediveloppcment raisonnahlecntrclcsdcux 
formes d'6nergies offertes-naturelle et 
artificiellcs. 

Rsultat : J'ai opt pour la modemisation de 
l'nergie naturelle, en profitant de l'expIrience 
acquise grficc aux 6nergics a:tificiellcs qui, Amon 
avis, priscntent ptLs d'inconvinicnts cluc 
d'avantags pour notre civilisation actuelle ct 
I'avenirdc 'humanit6. 

J'aimerais citcr et cxpliquer les r6colteuses que 
j'ai r6alis6es pour I'agriculture avcc traction 
animale (TA), et suggirer cMlles quej'aurais voulu 
pouvoir proO.uire si les hautes intclligences qui nous 
dirigentm'cn~avaicnt donnlesnycn s. 

19 avenue de Girirai L.eclerc 754)14 Par'K France. 

1.La souleveuse d'arachides 

La premiere rcolcuse d'arachidcs que j'6tudiai 
pour la CGOT m'avait 616 propose par celc 
compagnie, mais ne corre.spondait pas du tout aux 
rialif2s du terrain, de sorle quce je la detruisis de me.s 

mains ct crai ensuite la Motadaha, petite arracheuse 
i tlacteur, 6videmmeni, mais fort simple, ct qui 
augurait d'une cerlaine (wolution du machinisme 
vers le nidimentaire. La petite Mocodaba b un rangdonna naissance A mon arracheuse d pommes de 

terre aligncusc, toulours avant 19,54, l'ann'e ob 
j'oxai pour Ic rctour en TA en pays tropicaux. 

LAs cxp6rienccs pr6alables me permircnt de 
cncr, des 1955 ma premiere souleveusc d'arachides 

sur le polyculteur h6ger, puis cn 1956 sur le 
polyculteur lourd avec Ics risuas que I'on sait, 
mais dont pu de personncs onl compris la raison. 
Tous Ics observatcurs 61oign.s nc virent dams le 
succ~s de Saidno Diop que le rsuhat d'une xnne 
agronomie primaire: semis- sarclages; nul ne vit au 
contraire que [a phase finale de tout agronomie, c'cst 
Adire la ricolte n'w'ait pu Etre menic Abien que 
grce i dcux details techniques importants qui, tows 

deux, 	 itaicnt une 'retomb,-c' de la motorisation 
ant6ricure: stabilit6 du chassis portcur;, lame droite 
pour soulcver la plante. 

Je ne parlcrai que de la lame droite, car il n'eut 
Ixs 6-1 possible d'otcnir le risultat que I'on 
connait, sans cette lame, puisque j'en avais 

cxpirimen tids ccntaines d'autrms avec I.s 
tracteurs, en compagnie de mon fcu collogue, M. 
Combes. Nous avions tous dcux alouti, apr-s avoir 
expiment toutes les formes de lames obliques 
imaginables, que seule la lame droit donait
rdellcment satisfaction dans les conditions tres 
parliculibres qui dtaient celles de cette culture A 
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l'6poqU derribre ddfrichement de for, el sur unc 
tere battante qui devenait bton dix jours apr s la 
dernitrepluieAmoinsquel'onaitpislapr.caution 
deffectuer des binages sp.iaux ou de semer sur 
billons. 

La lame droite en effet est la scule figure 
g6ometrique simple qui permette de modifier 
l'angle de p6n6tration en terre sans augmenter sa 
profondeur d travail, en portant cet angle jusqu'A 

45 degrs, la pression exerc&c sur cette lame ayant 
alors pour effet, en terre dure, de I'afffiter comme 
une lame de rasoir et d'extirper les racines du sol 
aussit6t qu'elles avaient &6 coup&cs. En terre 
meuble, une telle lame aurait indiscutablement 

bourr6 au premier obstacle. Et pour que cette 
lame puit p~n~trer enterne, il dtait facile d'alourdir 
le chassis stable avecun tronc d' arbre,ou mme en 
s'asseyant dessus. A noter au passage 
l'interchangeabilit6 do ma lame d'un chassis Aun 
autre, polyvalence et standardisation dtant dja 
depuis 1956Alabasedtoutemarechereche.Alors, 
pourquoicompliquerla machineenvoulant faire des 
tas? L'arracheuse supprime assez de main d'oeuvre 
C-trang~rc, ele doit garder ce!le do famille. 

C'st done en 1964, 8 ans aprts mes premiers 
r6sultats du Sdn6gal, que jo commencai A 
developper l'Ariana au Nig, fia. d'abord A 
Maiduguri, en compagnie d l'ingdnieur Am6ficain 
M.Shambo, puis AZ-uia oi l'Ariana fit merveille en 
enjamhant les billons semtis en arachidos, puis A 
Samaru. Uann6e suivante, je parcourus tout le nord 
du pays jusqu'A Mubi ceYola. Et quand je rovins n 
1974 en visiteur, j'eus la satisfaction d voir cctte 
Ariana enseign&e et constrt~ite au centre do 
formation d-s artisans do Zaia. 

2.La Souleveuse de Betteraves 

J'ai r6alis celte machine de r6colte pour le Chili en 
1969 ApartirdmonAriana, maisj'auraisaussibicn 
pu le faire avec lo Tropicultor dont je disposals A 
1,6'xpque. 

Fort d mon exprience ant6rieur, et voyant que 
ls paysas d&colletaient d'ahord les racinos avant 
de los arracher une par une, je fixai en avant et au 
milieu du chassis d I'Ariana l'un des skis dont je 
me sert habituellement pour biner los I/antcs 
sarcl&es. Ce ski, s' appuyant sr la partic saillane des 
racines, guidait done parfatcment la partie arite 
IL la machine, sur laquelle j'avais fix6 une 
souleveuse desormais classique en Europe, c'est 5 
diredeuxmainscntoled'acier, obliquesetsetaisant 
vis A vis, relev(es en arritre pour extirper par 
pression les racines coniques. Je n'ai pas eu le temps 
de parfdire le travail, e d'ailleurs, le paysan 6tait 

satisfait d pouvoir ainsi r6colter trois fois plus de 
tonnage dans le meme temps, qu'A la main. C'6tait 
cc qu'iI d6sirait; il avait eu peur en me voyant 
commencer, que cello machine lui retira tout travail 
A I'avenir. Et i'Ariana 6tant plus simple et mois 
chre que le Tropicultor, je n'ai done pas 
expriment6 sur celui-ci les roues dent6es obliques 
quej'avais privues pour grouper 3 rangs de ricolte 
cn vue de faciliter le chaigement. Comme pour 
Iarachde seul i'important, 6tait de solutionner la 
p(.nibilit6 du travail non de voaloir tout faire, au 
risque de crer du ch6mage. 

31a Faucheuse h Fourrage 

Les faucheuses Avert utilisdes en France avan: 
guerre dtaient tir&s par 2 forts chevaux et coupaient 
Im 32 Achaque passage. Le travail 6tait dpuisant 
pour les animaux. Au S6ndgal il fut essayd des 
faucheuses de meme genre d'ofigine polonaise que 
l'on tirait avec 2 bocufs. lx.s pauvres bytes ne 
pouvaient travailler que 2 h par jour, el Acoups de 
baton. 

Apr-s avoir cr&e une petite faucheuse de 80 cm 

d coupe, mue par l'unc des roues do mon ancien 
Polyculteur, ct seulement valable pour rcolte do 
sorghoje rep-is le problkme autrement quandj'eus 
le Tropicultor Ama disposition. 

Consid6rant que l'industrie produisait des barres 
de coupe do l m 51 pour les tracteurs, e qu'ells 
cofitaient moius cher que la seule boite de vitesse 
des fauchewses cntrain6es par hos roues, jo d6odai 
de fixer l'une de ces barres sur le porte-outils en 
arribre de ma machine, et de I'entrainer au mocren 
d'un Ietit moteur de 4 cv Arefroidissement par air, 
analogue Acclui des motocyclettcs. 

Risuhats conclhant. En France, un seul cheval 

(au lieu de 2)pouvait r6coltcr do 6 A7 ha du prairie 
par jour, et je fabriquai d mcs mains d'autres 
faucheuses du m me genre au Salvador, en Inde, au 
Mozambique c au SC-n6gal. Cette faucheuse so fixe 
au, moyen do trois chevilles, sans outillage, ct tous 
Ils r6glages do coupe sont possibles. On peut m me 
ricolter le riz, le b1Wou tout autre criales en 
ajoulant une claic en arrire. 

4.La Faucheuse Rotative 

Vcnant pour la premire fois do vdrifier que los 
boeufs ne s'effrayaient pas du bruit du moteur 
auxiliaire sr toute autre machine do r6colte. Je 
conhs done la fixation d ce moteur de telle sorte 
qo'il puisse re fix6 instantandmcnt sans outillage, 
ce qui permettait de 1'utiliserAposte fixe, en dehors 
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diu Tropicutor, pour entrafner uine batteuse Aposte 
fixe ou un moulin d&cortiqueur, etc... 

Surce principe, la faucheuse rotative se prsente 
comme une'mtombe' du girobroyeur existant pour 
les tracteurs. f1suffit alors de r6gler les roues du 
Tropi en voie dtroite, pour d6sherber les interlignes 
de cafdier. Elie trouve encore son emploi pour 
d&chiqueter les tiges de mais ou d'engrais verts 
avant de labourer la terre, de m me avec les pieds 
de cotonniers. 

5La Coupeuse de Cannes 
Toujours sur le mime principe: r6colteuse ftx6e sur 
le porte-outils et munie d'un moteur auxiliaire 
interchangeable, j'ai concu une coupeuse de cannes 
avec l'aide de son futur utilisateur. Le Tropi mont6 
en voie 6troite c fir6 par im seul bocuf circule entre 
2 rangdes de cannes, plantdes A1m 60. La coupe ct 
le groupage se font sur le c6t6, de faqon Apouvoir 
grouper2 rangsalleret retoursurunseul andamncn 
vue du ramassage- chargcment. Cette rcolteuse 
nouvelle n'a pas W-Cexprinment6ce, en raison & 
l'ouragan Hugo qui a rava;6 la Guadeloupe Ian 
demier. Affaire Asuivre. 

6.-1 R6olteu.,e de Coton 

J'avais prop6 AIa Coopration Franqai-e en 
1982, Al'issue de ma dniime mission au Nicaragua, 
d'tudier une r~coltcuse de co'on A 2 Ioctufs, cn me 
servant du Tropicultor clue me venait justement de 
fabriquer localement. 

Je n'esprais pas (eir6ncr les r(colleuses John 
Deere qui faisaient mervcille APosolhcg, mais pour 
lesquelles il n'existait praiqucment pus de piices 
de rechange. Je savais que les Anglais avaicnt outiste 
voulaient 6tudier au Swasiland une machine A 
r6colter le colon semi-manuelle, en fixant sur un 
tracteur Tinkabi in aspirateur muni de 4 tuyaux, et 
que chacun des ces cucilleurs serait dirigd par la 
main del'homme vers les capsules Ar6cter.J'avais 
done pens6 que le Tropicultor devait se prlter plus 
6conomiquement Aune telle opdrition, puisque Ies 
boeufs constituent une force motrice 6conomique, 
qu'ils ne n6cessitent pas de conducteur en 
permanence s'ils ont W16dress6s Aobdir Ala voix, et 

que, dans ccs conditions, la pcibilit6 du travail 
serait prise en charge par le syst~me dvitant de se 
baisser, cueillir Ala main et l5cher la capsule dans le 
sac, et trainer cc sac jusqu'au pied de coton suivant. 

7.L'Egreneuse de Crales 

En 1978 j'avais constaW qu'cntre l'6norme 
moissonneuse-batteuse qui cote pr.s d'un million 
de francs, ct la petite faucille qui ne cofie que 
quelques centimes le progrKs avait cr6e un vide 
technologique, se traduisant par une perte absolue 
de la libertd du choix. J'ai donc 6tudi6 une machine 
simple (appcll& Stripper'en anglais), qui pouvait 
6tre fix6 sur mon Tropicultor. 

L'int66nt de la TAn' est plus , d6montrer dans le 
domaine de la trction des machines qui doivent 
circuier en terrain hurnide ou mou (comme cerlaines 
rizires), alors que les cngins Aroucs s'enlisent ou 
doivcnI &re munis d clienilles on6rctses. DL plus, 
I'cxiguit6 de nombreuscs riziers s'oppose A 
l'cmploi de'combines'dontlalargcurnepermetpas 
leur emploi. Enfin, le syst&mo classique & 
moissonnage-battkge par trituration totale de la 
plante (paille et grains) n6cessite une puissance 

souvent excessive en regard de !a simple cueillette 
des (pis ou panicules - Iclle que la praliquent 
courammnt Ics oiscaux. 

E c'cst cctte demi~re observation qui m'avaiI 
fait entrevoir une solution encore incxploit6c. Mais 
fallail-il au moins en rvaliscr le prototype. ltmla , 
quelles que soient mes rif6rcnces cn matit'he 
d'invention, je ne faisais pLs Icpoids face aux des 
router fiestedAs '&icuurcs'. Voici dne c une 
recherche qui Aeffcctucr, el Alaquelle on sera 
bien obligd eIx-nser quand la population du globe 
atteindra Ics 10 milliards de txouches Anourrir. Un 
seul hommen'y pourrasuffire, paspltusqu'uneseule 
machine. Le don d'uhiquit6 n'existe pas, ni pour 
I'anime, ni pour l'inanime. 

El si dcpuis 40 ans je rugrette d'avoir eu tort en 
ayant cu raison trop t6t, que diront sous pea tous 
ceux qui ont 6t6 inform6s de I'avenir qui les attend 
et qi n'ont ricnfait d'utile? Uimprevoyance -c'est 
le signe du vrai soeis- d6veloppernent. 

Abstract 

7hispaper describes sone of the many effective animal-drawninlements designe4 
nmade and tested by the author during his long career ar an agriculturalengineer. 
Particularproninenceisgiven to nachinesfor harvesting crops, includingsugar-beet, 
gtoundnuts, sugar-caneand forage crops. The inportanceof developing new machines 
to meet future agriculturalneeds is enphasised 
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Research on the Mechanization of Weeding with Animal-Drawn 

Implements 

J. Betker* 

Abstract 

Weeding is a major labour bottleneck in traditional agricultural systemr in send-arid 
Western Africa that can be overcome by the introductionofaninal-drawnimplements. 
7he performanceof S weeding implements (Jlexible harrow,Arara,houe asine, HATA 
andHiler)was analyzedcoo'paringefficiency andlabourtime. Labour linie decreased 
from 40.6 h/ha for the traditionalhand tool to 9.0 - 11.9 h/hafor the animal-drawn 
inlements.Efficiency ofmechanizedweeding reachedup to 56.8%coriparedto92.8% 
for manual weeding. 7he efficiency of weeding with aninal-drawnintolements can be 
improvedby increasingthe number ofpassagesper row. 7he newly develyed low-cost 
inqlenentHATA ('Hliler a traction asine')achietedsinlarvalues fcr efficiency aid 
labourtime to otheraninal-drawnequipmentandshowedapotentialforwider adoption 
due to traditional nanufacturing. Experiments will be continued wider on-farm 
conditions. 

Introduction 
In the semi-arid zone in Westem Africa mechanical 
weed control is one of the major labour bottlenecks 
in traditional agriculture (Delgado and Mclnfire 
1982). The use of animal-drawn implements can 
reduce labour demand considerably. In Niger, 
however, their use remains limited in rainfed 
agriculture (Starkey 1988) due to various factors 
(lack of trained animals, high costs of equipment, 
problems in distribution, repair and maintenance of 
implements, training of the farmers). This research 
was undertaken to compare the traditional hand tool 
for weeding on sandy soils to animal-drawn 
implements with regard to labour time requirements 
and efficiency. In addition to existing models a 
low-cost implement, which integrated traditional 
pars and was manufactured locally, was developed 
and included in the experiments. 

Methods and Materials 

Implements 
Five implements-two oxen-drawn, two donkey­
drawn and one hand tool - were examined in the 
experiments (fable 1). The development of a new 
model was based on several criteria: 

Institute for Agrkultural Enginerzing. flohenhlin 
University, Stultiart, F.R.Gernumy 

* 	local manufacturing by village blacksmiths (no 
welding, only forging and riveting) to ensure 
maintenance ad repair and to reduce costs, 

0 	 integration of traditional elements to facilitate 
tie adoption by and the training of farmers, 

0 light construction for oonkey traction and for 
easy transport from the village to the field. 

Measuring Methods 
The five implements were compared according to 
efficiency ind labour time. For the animal-drawn 
models draught forces and working depth were also 

Fig 1. Schematic drawing of HATA ('Hilera 
traction aslne') 
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Thble 1. Description of weeding Implements. 

Implement 	 Characteristics 

flexible harrow 	 a model widely used in Europe for weedcontrol on sandy soils. The flexible 
structure curves the surface of the ground and therefore can work on ridges. The 
oxen-drawn equipment is 1600 x 1550 mm wide and weighs 37 kg. Imported 
model. 

Arara 	 an oxen-drawn toolcarrier equipped with 3 goose-feet; its weight is 32.5 kg with 
a working width of 600 mm. Cost: 25,000 FCFA. Manufactured in modem 
workshop. 

'Houe asine' 	 a light donkey drawn hoe with 3 goose-fect and an adjustable working width from 
250-500 mm and aweight of 11 kg. Cost: 18,,000 FCFA. Manufactured in modem 
workshop. 

HATA 	 a prototype development of a donkey-drawn hoe ('I-liler a traction asine') with 2 
Hiler blades. Weight of 9.0 kg. Cost: 6,000 FCFA. Manufactured by local 
blacksmith (See Figs. 1and 2). 

Hiler 	 a traditional hand tool for weeding consisting of a metal blade, a wooden beam 
and handle. Cost: 1,500 FCFA. Manufactured by local blacksmith. 

Note: 1000 FCFA =3.30 	 MS 

measured. Efficiency 'e' was, determined by 
collecting weed samples before and after the 
treatment (sample size 1m2, 4 repetitions per plot). 
Sample were dried and e was calculated by the 
relative difference between total dry matter ofweeds 
before (ml) and after (m2) the veeding treatment 

e - 21%1 (1)
ml 

Relating efficiency (= productive output) to 
input the ratio isdetermined. 

ower 

p =e/p [%/W] (2) 

Labour time 't' is determined by stop-watch and
recorded separ'tely for 	 working, turning and 

preparation time for animal- drawn equipment. 
Calculation of labour time for these implements 
takes into account that two persons are normally 
needed for weeding operations, one to guide tht, 
animal and one to handle the implement. A labour 
time related ratio ri, calculated by 

71 =e/t w( [%/h] (3) 

allows the comparison of labour time efficiency 
for different modiIs. 

Mechanical parameters (draft force F IN], 
working depth d [cm]) are measured by load cell 
and ultra-sonic sensor and recorded continuously. 

Expe'iments were conducted on sandy soils 
(93.8%snd, 2.9%loamn, 3.3% clay) in millet crop 
(Petmisetumianiricanum),laid out as a randomized 
bloc design with four replications (plot size 4m x 
30m). 

Results 
The efficiency of weeding was lowest for the
flexible harrow (e =27%); il.scratched the ground 

at a low depth and therefore was not able to uproot 
ahighperentageofweeds.Thesecondoxen-drawn 
epquipment, the Arara, reached peak efficiency (e = 
56%) while working Pt a depth of d =10 cm. The 

reversible tines of the 'Houe asine' uprooted the 
weedat aworkingdepthd =7.5cmwithe =30.1% 
Weeds were cut with an efficiency of e =35.1%by 
the HATA prototype equipment although working 
only at a low depth of d =2.5 cm. The best efficency
was realisedby the hand tool where almost all weeds 

were diminated(c-92.8%). 

Average daught forces for the oxen-drawn 
equipment were measured to be F =420 N for the 
flexible harrow and F = 960 N for the Arara. 
Therefore the Arara needed to be polled by a pair of 
oxen whereas the harrow is also suitable for 
single-oxen traction. Forces measured for the 
donkey-drawn equipment did not exceed the 
working capacity of the animals (F =260 N for houe 
asine and F =200 N for HATA). 

The efficiency-power-ratio rp was found to be 
significantly higher for donkey-drawn models 
(Table 2). Large reductions in labour time 
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Table 2. 	 Efficiency, draught force, working depth and power efficlency t for different weeding 
Implements2 . 

Implement e F d 

Harrow 27.00 420.00 2.10 0.10 

Arara 	 56.80 960.00 10.00 0.10 

Houe asine 30.10 260.00 7.50 0.15 

HATA 	 35.10 200.00 2.50 0.24 

Hiler 	 92.80 - 2.00 -

S.E. 3.90 77.00 0.90
 

C.V.(%) 52.10 7.90 8.30 -


I avemage working speed: 0.64,0.58,0.77 and 0.73 [n/s]
 
2 pearl millet field with an average weed population of 74.6 kg/ha and Jacqucmontiatamnifolia and Ceramto­

theca sesamoides as dominating species. 

requirements were determined for the animal-drawn be to weed manually in the rows and to use animal­
implements (tiot = 9.0 -11.1 h/ha) compared to the drawn implements for inter-row weeding. The 
manual tool (twt = 40.6 h/ha). Turning and prototype developed in this study (HATA-ililer a 
preparation time were found to be slightly lower for traction asine) can 5e manufactured by local 
donkeys than for oxen because ofeasier handling of blacksmiths, and achieved the same efficiency as 
the former (Table 3). existing implements (see Appendix for parts list and 

Relating efficiency to total labour time the ratio detailed machine drawing of the HATA). 

is best for the oxen-diwn Arara kqt = 4.8%/h) and In the 1990 rainy season tie prototype will be 
lowest for the manual Ililer ('it= 2.3%/h). tested under on-farm conditions in nine villages in 

The efficiency of animal-drawn equipment can the northern part of the department of Niamey, 
be increased when passing several times over the Niger. During the preparation of the on- farm 
same row. This effect was shown for the HIATA experiments, farmers liked the light construction of 
implement where efficiency rose up to e = 81% for the implement, thedonkey as draught animal and the 
four passages per row. Linearly labour time traditional Hiler blades. The quality of the 
requirements increased reaching maximum values blacksmiths' work will highly influence the results 
of 22.5 h/ha (Table 4). of the experiments. 

Conclusions 
Weeding with animal-drawn implements reduced Acknowledgements 

labour time significantly, whereas hand weeding The author would like to thank the scientists at 
reaches the best efficiency in weed control. An ICRISAT Sahelian Center, Sadore, Niger, for their 
efficient method (as examined by Klaij 1988) would collaboration in conducting the experimental work. 

Table 3. 	 Labour times I and labour time efficiency for different weeding implements (in h/ha)2 

Implement to t I tw tWp nt 
Harrow 	 1.00 1.40 8.70 11.10 2.40 

Arara 	 1.00 1.40 9.50 11.90 4.80 

Houe asine 0.70 1.10 7.20 9.00 3.30 

HATA 	 0.70 1.00 7.60 9.30 3.80 

Hiler 	 - - 40.60 40.60 2.30 

S.E. - 0.20 0.36 0.35 -

C.V.(%) - 40.60 25.80 25.20 -

I tp-preparation time, ta-turning time, tw working time, tiot- total time 

2 same field as in Table 2 
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Table 4. Effects of the number of passages oa efficiency and labour time of weeding I 

No. of Passages e(%) tit 

1 48.90 6.50 
2 68.10 1l. 1V 
3 75.10 16.90 
4 80.90 22.50 
S.E. 4.17 2.03 

CV(%) 46.60 5.90 
1	IIATA implement, pearl millet field with an average weed population of 51.9 kg/ha and Jacquemontia 

tamnifoiia as dominating weed species 

Table 5. List ortmaterials for HATA (dimensions in ram) 

No. 	 Number Description 
1 	 3 lilerblades 
2 2 flat steel 35 x 3, 1= 500 
3 	 1 flat steel 35 x 3, 1 = 400 
4 1 rolled steel section, u-shape, 40 x 25 x 2, 1=6' 
5 3 flat steel 15 x 5, 1 = 250 
6 3 reinforcing bar dia. = 12, 1=15r% 
6 3 reinforcing bar dia. = 12, 1 =150 
7 I hook 
8 	 1 tube dia. =34, thickness = 4, 1= 1150 
9 1 tube dia. = 34. thickness = 4. I = 350 
I Referring to Fig 2 below. 

-- 7 

\~5.. . [ 6 

2 -' 4C'- °ii­

3 c 

coo­

"- 07/02/90 1 Belke, .HAT A 
-j- - I~~ulU ~ thlI[ / 

. Untol10 H he-nhlm ' hOlO -

Fig 2. Dimensions of ilATA 
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Rsumd 

L'equipernenten culture attelee devraitpermettrc de rsoutie le goul6t d'dtranglement 
que consfitue le sarclage dans les syst~mes de production trad'tionnelsde la zone 
seni-aridede l'4,rique de l'Ouest. Une etwe comparativc des performancesde cinq 
outils de sarclage(herse articulhe,Arara,houe asine, HAT4 ethiler)su le plan de leur 
efficacitr at du tenps de labour a Ot effectue. Le tenips de labour est tom,be de 40,6 
h/hla avec des outils sinroles , 9-11,9 h/ha avec du niatriel d traction aninale. 
L'efficacit du sarclage intcanique s'etablissait d 56,8% contre 92,8% pntr le 
d.herbage ianuel. Une auginentationdo nombre de passages par ligne an liore 
1'efficacitO du sarclagemv canique.Les rdsultatsobtetus avec 1'HATA (IdlerJ traction 
asine), outilpeucoi2teurrdcenvnentrnisan point, sontconmparables6 ceux obtenusavec 
les autresmatrielsd, cultureattele. Dufait de safabricationtradtionnelle,I'adoption 
surune grande chehe de I'HAT apparaitpossible.Leperinentationen m.'ieupaysan 
sepoursuit. 
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Use of Animal-Drawn Implements & Equipment by Small Scale 

Farmers in Bauchi State, Nigeria
 

Ibrahim Jalo* and A.D.Kwatra**
 

Abstract
 

77iispaperdescribesanimal drawn i..oleetwus and equipment which could be used by 
smllholders with reasoviably low finanncial investments to ochieve increased 
agrirultt..ral production. 

Introduction 
Ovem the years, agricultural practices in Bauchi 
State, and indeed in Nigeria in general, have been 
carried out by small-holders cultivating betweencarred ut ysall-oldrs ultvatig btwen 22 
to 3 ha, using human labour and traditional tools 
such as machetes, clit]asses, hoes etc. These tools are 
used in land preparation, for sowing of seeds, 
weeding and harve-ing. In most places, little use is 
made of mechanised techniques and othermodem 
inputssuchasimprovedseeds andfertiliscr. Modem 
agricultural techniques and inputs are not used by 
smallholders because these inputs are tLx) expensive 
am too cificult to acquire. 

From the beginning of this century, thc Federal 
Government of Nigeiia, and the Bauchi State 
Government in particular, have made constant 
efforts to assist smallholders in increasing their 
agricultural production by replacing (raditional 
tools .'ith ox- drawn plougks and tractors. 

Animal traction (AT) was demonstrated in 
Bauchi State and other northern areas as far back as 
the 1920s. The rationale for using oxen-drawn tools 
for cultivation and transportation is that it increases 
agricultural work output, reduces drudgery and 
improves I;fe in rual areas. Compared to other 
means of modem agiicultur,,l production, AT is the 
one that a smallholder can think of eventually 
possessing. 

Strategies for Development 

The World Bank has been assisting Nigeria in her 
agricultural development programmes to restore 

.01a~cl state Integrated Rural Developminn Authority(BASIRDA) 

self-sufficiency in food since 1975. Besides 
attracting farmers to the -.se of improved seeds, 
fertiliser and pesticides, attention has been focui.ed 
on introducing irrigation through shallow tubewellsinfadama areas inthenorthcrnstatces. Attention has 
also been given to better animal- drawn implements 
and cquipment acording t he availability of landto 
and climatic conditions and the fact that the vast 

ma i otions and in fa t theds 
majority of the agricultural land inNigeria isowned 
by small farmers using traditional manual tech­
nology. 

Before the establishment of Bauhi State 
Agricultural Development Programme (I3SADP) in 
1981, the use of AT fc -cultivation was practised but 
not on a large scale. The introduction of tractor 
hiring schemes by the Mi..'stry of Agriculture and 
the credit facilities to purchase/hire tractors, further 
discour-ged AT, even though some smallholders 
used ciedit to purchase oxen for cultivation 
pfeS 

Availability of fuel and lubricants in Nigeria 
notwithstanding, the use of tractors is limited 
because of high cost, inadequate spares and repair 
services. Thus the use of AT in the cultivation of 
crops, water lifts for irrigation and trarsportation of 
the hawest needs to be encouraged. There is 
evidotnee that increased numbers of smallholders are 
adopting this method from the number of 
oxen-drawn ridgers purclh ,ed from Bauchi State 

Agricultural Supply Company (BASAC), 5455 in 
1983 against 1652 purchased in 1982. 

Animal-Drawn Agricultural 
Implements and Equipment

Presently, farmers use workbulls mostly for land 

*ORASRDA/BauchlStateAgrkulturall)evelopmientProJect preparation. Their use can be increased and made 
(BsADP) more economical by using them for other farm 
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operations such as harrowing, puddling, inter-
cultivation, threshing, transportation and water- 
lifting. Improved hand tools will also facilitate farm 
work. 

Agricultural Implements 

Animal Drawn Ridger 
An average small farmer in Nigeria uses short 
handle hoe, an axe, cutlasses, a slatted spade and 
some other local tools. With these tools the land is 
prepared and cultivated. Where available, ox-drawn 
ridgers are used. Sowing of millet and other crops 
on the ridges isdone immediately a ter the rains 
start. Even though the ridger is fidly costly 
(N1,200), it has been making an impact iiNerthem 
Nigeria. The Bauchi State Agricultural Supply 
Company sold 21,107 ridgers to smallholders 
during the period 1982 to 1989. 

The ridger commonly in use was designed with 
the soils, climatic conditions, ciopping pattern, 
prevailing farming practices, etc. in mind. It is 
lulled through a chain by a pair of draught animals, 
oxen, mules and at times donkeys. The handle has 4 
positions to take care of the height oi the operator. 

It produces rounded top ridges, and the furrow 
width can be adjusted by a simple mechanism. A 
depth adjustment wheel of 20 cm diameter is 
adjusted by sliding stalk mechanism, which can be 
fixed by a lock pin at any desired position. It has a 
robust share and a reversible doubled-edged share 
point made of high carbon steel, hardened and 
tempered for long life. 

Animal Drawn Plough 
This implement is broadly used for clay loam 

and clay soils with more than 45% clay content, 
which are commonly known as vertisols or Black 
Cotton Soils. This implement can be used with a 
pair of oxen. It has a single bottom mouldboard 
plough and in most working conditions the depth of 
ploughing is 15 cm. 

The hitching point can be adjusted height-wise 
and sideways to'control the working depth and 
stabilises the plough while in operation. 

Disc Harrow 
The disc harrow is extremely useful in pulverising 
clay soil, chopping weeds and trash besides wet land 
puddling. It is available in half tandem (6 discs, 
single action) and offset design (8 discs double 
action). These areuseful forwheat andricegrowing 
and have scope for use in Nigeria's fadama areas 
especially forgrowing rice and crops following rice. 

Cultivator(3 tined with sweep shovels) 
This implement isuseful for general tillage in sandy 
and sandy loam soil and interculture of wide row 
crops like "cottonand millet, ensuring conservation 
ofmoisture with soil mulch formed. It has scope for 
use in Nigeria. 

Bund Former 
It makes bunds for efficient use of irrigation water. 
It may be adopted in Nigeria as irrigation expands. 

Single Row Cotton Drill 
It can sow cotton and other wide crops in lines with 

the help of the marker attached to it. (he seed and 
fertiliser are metered manually (by 2 persons) and in 
band placement !hrough a single furrow. 

Automatic Seed Fertillser Drills 

The scolxe for automatic seed fertiliser drills 
(particularly the one with plantcr attached) in 
Nigeria seems to be limitct (even though these 
would speed up the sowing operaion and ensure 
maximum utilisation of fertiliser by the crop) due to 
their high cost, sophistication and problems with 
their repair and maintenance. There are 3varieties: 

Three Row Fluted Roll Drill 
This is suitable orsowing medium sizedgrain crops 
like wheat, millets and rice on flat fields. Seed and 
fertiliser are placed in a bank which results in 15% 
increase in yield due to high utilisation of the 
fertiliser by the crop and the least by weeds. The 
row to row distmance is adjustable. 

Three Row Fluted Seed Fertiliser Drill with 
PlanterAttachment 

The abovementioned drill provided with an 
additional planter box to plant groundnut, maize, 
cotton and millets with predetermined seed to seed 
distance in arow. Itplaces the.°cedand the fertiliser 
in band placement. 

Three Row Notched Disc Seed Fertiliser Drill 
It is suitable for medium and large seed crops like 
wheat, millet, groundnut and maize on flat fields. 
Also this machine places the fertiliser on the side of 
the seed so that its germination is not affected by 
direct contact. Ithas been suitably amended to drill 
on low ridges also. 

Spike/Bar Harrow 
Ihis implement is useful in taking out trash from the 
seed bed and breaking capillary action in soil after 
rain to conserve moisture thereby enabling a farmer 
to carry out tillage and sowing operation over a 
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stretch of time. It also breaks hard crust formed on 
soil due to rain after sowing and for initial weeding 
of wheat 

Land Leveller 
This implement is quite useful in levelling fidds for 
properwater application and has scope for adoption 
in Nigeria's fadama areas with the development of 
irrigation. 


Tropicultor 
It is a multipurpose animal-drawn wheeled tool 
carrier, on the market s;nce 1978. Itis capable of 
performing many types of farm opert;ons under 
different soil conditions for dry crops, by attaching 
the required implement to the square tool bar like a 
tractor. The common operations done with the 
Tropicultor are ploughing, forming of ridges and 

application and inter row weeding , 

TheTropicultorhasseveralaniquefeatures such 
as adjustable wheel track, 11ting and lowering of 
implements like a tractor and easy conversion into 
an animal cart of 1 tonne capacity. The ground 
clearance is high (up to 76 cm) and the operator can 
ride the machine and not walk behind the 
implemeat. 

Waterlifts for Irrigation 

Chainwasher Pump 

This consists of a bullock-gear in the ratio of 1:7 or 

1:6with achaingearroundwhichgoesasteel chain. 

The bullock-gear is rotated by a bullock/bul!ocks, 

which rotates the chain gear through a shaft. The 

steel chain consists of several lengths of 5 ft chain.
 
Between 2 chains a rubber washer is securely fixed.
 
Thus the long chain formed has several rubber 

washers in it. 


The angle iron frame which holds the 
bullock-gear is mounted over the well with the help 
of girders either of wood or iron when operated by 
a small shaft. In tis case the bullock orbullocks go 
round the well. 

The other system is used wth long shaft, in 
which the chain gear is mounted over the well and 
thebullock-gearisfixedatthedesireddistancefrom 
the well. The bullock/bullocks in this case move 
around the bullock-gear and not the well. 

When the bullock/bullocks rotate te gear, the 
shaft rotates and the chain gear moves, lifting water 
intothepipewitlithehelpofrubberwashers beause 
the chain with washers passes through this pipe and 
over the chain gear. This process is continuous. The 

galvanised iron sheet ppe being 4" diameter, there 
is continuous flow of4" thick water,,s'ime towards 
fields through the Panara. 

Transportation 

Ox Carts 
This means of transpoitation was developed long 
ago to meet ti needs of small scale farmers for 
simple and 6aeap transportation. Ox-carts are 
pulled by a pair of draught animals. They are 
available in the pneumatic wheel type and with all 
metal flat wheels in 1COO kg wnd 1500 kg models. 

Oxen can be used to T;I] a cart throughout the 
year which keeps them in training. Ploughs, ridgers, 
sceders and weeders are all seasonal implements. A 

seed bed preparation, sowing, fertiliser
fu S.o farmer who uses oxen but has no cart is tlerfore 
under-utilising the potential of );s animads. 

In Nigeria that these carts are being 
manufactured in rural areas using axles, wheels and 
other iron parts from scrapped motor vehicles. They 
are sold at a very reasonable price, betwc.An 1,800 
and N1200 depending upon the size of the cart. 
Kachako Village in Kano State is one place where 
such tylxs of carts are sold in abundance. 

The Use of Ox Carts 

There are many uses towhich an ox-cart can be put. 
A farmer spends a great proportion of his time in 
transport activities on his farm. An ox-cart 
revolutionises his farming system and Plso opens the 
potentials for additional income earned from 
off-farm transport activities, thus enhancing his 
socio-cconomic slatLs within the rural setting. 

Constraitts to the Use of Animal 
Drawn Implements 

The infrastructure for propagating animal 
implements and equipment appears to be inadequate 
in Nigeria. Farmers adopt new ideas and tools only 
after seeing them successfully operating under their 
conditions, if not in their fields. 

Implemevis and equipment may have to be 
imported to meet initial demand to complement 
local production. Soon after assessment of the 
demand, indigenous assembly and manufacture 
should be taken up. This will create employment in 
Nigeria. 

Presently rural areas in Bauchi State are devoid 
of skilled and well-equipped artisans to carry out 
repair of improved agricultural implements. Thuin­
ing programmes need to be launched with financial 
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and other support for equipping their small washer pumlis and implements they will have to be 
workshops. provided with easy credit facilities. 

Farmers in fadama areas have small holdings 
and their investment capacity is weak. For chain 

R~sum6 

Cette etude dcrit le inatdrielet les marc/les o traction animale utilisables par lespetits 
exploitantsagricotes njoyentwnt des ihvestissements relativemjetfibles,pour accroftre 
la prodcition agricole. 
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Soil Tillage Research Development-Quantifying Tillage Effects, an 
Important Training Module. 

Bernard Jacobi* 

Abstract 

Especially for draught animal-based soil tillage, there exists a wide gap between 
objectives and actual performance at farm level. Extension workers and others directly 
involvedinfieldoperations atfarmlevel should have 'ools'to quantify tillageeffects in 
orderto know what is going on andgivefeedback 
Thispaper deals briefly with how tillageeffect observationtechniquesare enbedded in 
acurriculum ofaninternationalcourseon trainingthedraughtaniwl technology (DA7) 
trainersorganised by Larenstein International Agricultural College (LIAC) and the 
Centre for Tropical Veterinary Medicine (C7Mf). 

Introduction 

Soil tillage research ranges from basic research 
under laboratory conditions, soilbin research, 
on-station field trials, to on-farm research. Lines for 
feeding and feedback between farmer and research 
(team) are still long, though promising approaches 
towards a more direct communication in terms of 
interdisciplinary on-farm research have evolved 
during the past decade (Jaeger 1986). 

Priority in tillage research should be set by 
criteria like highest return (ofcourse) and may range 
from developing soil-and water conservation 
systems forvarious cmproations to quantifying the 
effect of tillage depth on weedroot mass distribution, 

Devices for recording basic data on 
equitment-soil-crop interactions and software fo: 
simulation models of tillage systems are b.oming 
increasingly available. However, the literatue 
regarding draught animal-bised soil tillage often 
refers to this rather complex operation in terms of: 
'Two ploughings', 'Four cross-ploughings' or 
'Ridging' etc., without further quantification 
(Pingali et al. 1987). Why? 

Research results may lead to rather to detailed 
recommer-dations like: 'Inverting tillage, 10 cm 
depth for alfisols, 95 days before harvesting with 
expectedyield reduction of 15%foratillage/sowing 
delay of on week'. With tractor linked equipment, 
this recommendation may be realised, and even 
handhoe equipment in spite of timeliness, may come 
close to it, but with draught animal-based mould-

LIAC,Deventer, The Netherlands. 

board ploughs, the result may be anything in 
between meeting the recommendation and having
'touched' only 60% of the soil at an average depth 
of4cm(Jacobi 1976).Similarresultswereobserved 
for operations required for surface shaping (e.g. 
ridging) to facilitate handling the crop and the soil 
and moisture regime. limits set by animal draught 
power often do not allow adequate handling of the 
tillage implement unless ideal soil conditions in 
terms of texture and moisture content are puesent. 

Surface profiles as recommended and shown in 
Figure 1 (La 1985), are nearly impossible to realise 
and/or to maintaif over a longer period. 

With animal traction-based soil tillage, the gap 
between what should be done and actual field results 

is substantial with consequences like disappointing 
crop performance. These statements are well known 
to research workers and research and development 
departments of manufacturers of equipment. 
However, fieldstaff of extension services may face 
difficulties in inierpreting where things went wrong. 

Training to Observe 

Training programmes for extension workers, 
engaged in guiding the process of introducing new 
or improved implements, should include the subject 
of basic observation techniques with regard to soil 
tillage effects. Reasons for this are that systematic 
observation makes one more alert with respect to: 
* 	 setting/adusting of the implement; 

0 	evaluation of the implement and tillage per­
formance; 
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Fig 1. Crop combinations on a new type in situ rainwater liani 3ing technique (Lal 1985). 

* giving feedback to research and development. Some Devices for Characterising the 
Effects of'Soil Tillage. 

Since 1988, the LIAC and the CVTM of the
 
University of Edinburgh jointly offer a three months Micro Relief Meter
 
course on DAT. Ilis international course is a
 
mid-career training for persons engaged in training Iventy, (A)
cm long, needles are clamped in a frame 
of extension staff. Ilbe course covers a wide range to maintain their 5cm interspacing in one plane and 
of topies e.g.: draught animal management, parallel alignment. When in vertical position a 
management of DAT- programs, training needle will indicate the distance between the soil 
methodhology, harnessing, etc. The module soil surface and the height of reference. For this purpose 
management includes: there is a 10 cm division on the needle and a 1 cm 

division on the rcfennce frame resulting ina 1 cn 
* soil management for various agroclimatic 	 accurate reading of the height. A spirit level 

regions; 	 indicates the horizontal position of the frame. The 
needles are kept in position by rubber bands. They

* 	soil physical proFrtics; are released simultaneously, and fall onto the soil 
surface. They arc then clamped back onto the frame 

* 	tillage systems for soil and water conservation; and the distance that each needle has fallen is 
recorded to give a profile of the soil. 

• exercises in analysing home situation; practicals
 
on equipment usage;
 

* equipment evaluation (design, operation, 	 Applications:
adjustments); 0 Measuring cross section of furrows, ridges and 

" evaluation of operational performance. ruts made by wheels of machines, etc. 

With regard to the evaluation of tillage effects, 	 0 Depth of seed bed. 
course participans do exercises on the use of 
devices for measuring surface roug'. iess, thickness 0 Roughness of the field after tillage operation. 
of loosened layer, bulk density, moisture content, InFigure 3 an example of how in present 
aggregate size distribution, specific mechanical soil resulting data isdepicted f 
resistance, weed population, etc. Some of these
devices are described below. 
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Fig 2. 	 Sketch of the micro-relief meter. The needle is not depicted;lt Is housed in the upper frame 
profile. (source: Kuipers 1957; Jacobi 1976) 

OcDlh (cm) A 

0 0 to CM 

Fig 3. 	 Cross section (150 cm) of soil loosened by one passage with a bullock plough. A. SI soil type; 
B. S2 soil type. (source: Jacobi 1976) 

Core Sampler 
The idea underlying this device is to take 
'undisturbed' samples of 100 cc and to keep each 
sample embedded in a hollow aluminium cylinder 
during the required manipulations (i.e. during the 
determination of the wa!er retention curve). The 
sampler consists ef thrce picces: the holder with 
handle, the cutting head and the 11)0 cm 3 aluminium 
cylinder. The cylinder is inserted in the holder and 
locked in the cutting head by abayonet catch. After 
taking the sample the cylinder is removed and 
excessive soil on both sides of the sample iscut away 
by a knife. To take samples in deeper layers the top 
layers are to be removed by a spade. 

Self Recording Soil Penetrometer 
This device records the mcechnical resistance it 
meets during a vertical penetration of its conus or 
stamp into the soil. The stainless steel rod on which 
the conus or stamp is screwed can slide in the bush 
compressingacoil-spring. On the rod a shaft is fixed 
on which a circular chart holder can rotate. Apointer 
is fixed to the holder and registers the deflection of 
the spring on the chart (mechanical resistance forthe 
conus). Inorder to obtain a'resistance vcrsus depth
of penctration'-curve, the chart ismade to n)tate, its 
angle of rotation being prol')rtional to the depth of 
penetration. The chart holder is springloaded and 
can only unwind while winding a string on which a 
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Fig 4.. 	 Sketch of the core sampler in a disassembled position. (Source: Jacobi 1976) 

counter weight that remains on the soil surface. This change in mechanical resistance in the course of the 
happens when the conus or stamp penetrates the soil. growing season. 

The (imensions of the conus are: projected 
surface 2.5 cm2 and a tip angle of 600. The flat Applications. 
circular plates have a size of respectively 25.50 and A soil penetrometer measures the resistance due to 
100cm 2. The latter are mainly used in puddled soils acombined effect of friction and flowing and as such 
to determine the depth of the hard pan and the cannot give any data on individual charateristics of 

Ist 

Fig. S 	 Sketch of the self recording soil penetrometer, cross-sectional view. Conus as well as circular 
plate stamp are shown. On the righthand side a sample chart with recordings. (Source: Jacobi 
1976) 
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the soil. However, it will provide information on the 
bearing capacity of the soil and differences in soil 
consistency in the soil profile, 

Response of Course Participants 
Participants of the DAT-course agreed that the 
exercises on characterising soil tillage effects 

contributed in getting a better understanding of 
tillage effects. However, time required for data 
processing andinterpretation may be adiscouraging 
factor in getting such evaluation techniques widely 
accepted. For the 1991 DAT course it is suggested 
that less sophisticated evaluation techniques, like 
those used by Fleur (1987) are included. 

Rsum6 

I existe, enparticulierpour ce qui concernele travail dusol en culture attelde,ti fosse 
entre les objectifs pairsuiviset les performanceseffectiveeni obtenuesau niveau de 
i'exploitation. Les agents de vulgarisation et les autres personnes contdhis(nt des 
operationsculturales en nilieupaysan devraient disposer d'outils qui leurpermnettent 
de quantifier les effets dt travail iti sol, de sorte qu'ils puissent savoir ce qui se passe 
et assurer un retour de l'inforniation. La presente convnaication explique 
succinctement coinient l'apprentissage des teclniques d'observation des effets du 
travaildu sol a M integredans leprogranvued'uncours international sur latecluiologie 
de la traction animale organise par le Colluge agricole international de Larenstein 
(JIAC) et le Centre de njddecine vetirinaire tropicale (CTVM). 
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Appropriate Animal Drawn Equipment for Sierra Leone 

John Victor Bangura* 

Abstract 

This paper outlines requirenents for and constraints on the selection of suitable 
animal-drawn inplernents Jr Sierra Leone, taking into consideration the farming 
systen; repair andmaintenancefacilities,finance andpsychologicaland physiological 
factors. It suggests ways of injoroving aninal traction uptake among smallfarners. 

Introduction Their design and constructior . ould permit repair 

Animal drawn equipment has been in use in Sierra and maintenance work to be rici iormed to al Iane 

Leone, starting as far back as the 1920s (Starkey, extent by local craftsmen. 
1981). The first to be used was the Ransome 
'Victory' plough (Agriculture 1929). Up to dte 
equipment isstill coming into the country either for 
use or test. 

This paper suggests suitable equipment for the 
Sierra Leone situation taking into consideration, the 
farming system, the repair and nmaintenance 
facilities, the availability of spares, thr finance and 
the physiological factors, 

Requirements for Implement Selection 
The structure of the Sierra Leone smallholding, 
limited financial potential and the inadequate 
training of the farm, impose numerous constraints 
on the choice of implements. Moreover, climatic 
conditions, location and soil properties together 
with the crop to be cultivated, impose requirements 
which must be borne in mind when selecting 
suitable implements. With a knowledge of which 
operation to mechanise and how to achieve the end 
result, the following should be considered-

Farming System 
Poor land clearing hinders the use of implements. 
Although light implements are easier to handle and 
transport on poorly cleared land, they must be 
sturdy enough to withstand the increased stress 
impased on them by obstacles in the soil.the 

Repair and Maintenance 
The implements should be chosen so that their 
adjustment, maintenance and handling are geared to 
the knowledge and technical skills of the farmer 

*Work Oxen Progranme., P.O.Box 766,Tower 11111,Frettown, 

Spares 
There must be proper guarantee on repair andsupply 
of spare parts. 

Finance 

Economicaspectsplayavitalpart.Ahighinitial 
investment represents a substantial risk for the 
farmer who may find it difficult to bear on his own. 

Psychological Factors 

Psychological factors must also be considered 
wheji selecting implements. Implements already 
introduced are more likely tobe acceptedthan those 
which are new in the system. 

Types of Implements 

Multipurpose Implements. 
The name multipurpose includes implements which 
have a basic frame or toolbar to which a variety of 
tools or mechanical devices can be fixed for 
different work. Unbalanced zomponent forces such 
as side draught should be controllable. The weight 
of the implement combination should not be so high 
as to make it difficult to handle in small fields or to 
transport over country without roads. The 

tool carrier should be easy and fast and the method 
of attachment must be firm enough to stand tough 
conditions and treatment. 

These implements can be equipped with plough
bodies, ridger bodies, various cultivation fines, 
seed-spacing planters and various groundnut-lifting 
implements. 
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In order to understand their performance, 
versatility and limitations it is worthwhile to divide 
them into 3 groups: 

Light-weight, Simple Tool Carrier 
These are manufactured from light gauge metal and 
can be constructed with a wheel, skid or none. They 
are pulled through a chain or solid beam by a single 
or pair of oxen. Pulling through a chain is helpful 
when operating in a field not adequately cleared of 
such obstacles as stumps or stones. 

Wheel Tool Carrier 
They have a rigid frame supported by 2 wheels. 
They are generally heavier than simple tool carriers. 
Most are also provided with a lifting mechanism to 
raise and lower the implements and a beam 
connecting the tool carrier with the yoke. They can 
be converted to a cart; some have wheel-track 
adjustment and a seat for the operator. These tool 
carriers can also be referred to as plot-cultivators. 

Individual 

Under this broad class falls the mouldboard plough 
whose method of work involves loosening, turning, 
crumblingand mixing the soil. The mouldboard can 
have high tractive resistance and low capacity. 
Various plough bodies are available depending on 
the conditions to be handled. They are semi-
diggers, cyliodrical and general purpose. In the 
Sierra Leone situation where the soil is fairly heavy 
and trash tandling is necessary, the semi-digger is 
the most suitable. Itbreaks the soil into coarse clods 
and turns it over well, but does not mix it as well as 
the general purpose plough and leaves a ridged 
surface which reduces the risk of erosion. Particular 
attention should be paid to the shares. Ploughshares 
are subjected to severe wear, depending on the 
nature of the soil. 

Uses of Animal Drawn Equipment in Sierra 
Leone 

The use of animal drawn equipment has been in the 
areas of: 

" Transport 

* Land preparation 

* Planting 

* 	 Intercultivation 

* 	Water-lifting 

* 	Harvesting 

* 	Powered Machines (processing) 

Transport 
This has always been an area of concert in the 
development of animal traction in developing 
countries. The use of ox-carts in Sierra Leone is not 
apopular practice in ie village because of the high 
cost involved 

Ile Work Oxen Project loaned out some carts to 
farmers for transporting implements to the farms, 
tramnsport of produce to the villages andgoods to ie 
motor roads. Although the idea was welcomed, the 
carts were hardly used because of the hilly nature of 
the Karina area. 

The major disadvantages of ox-carts are: 

0 	Most farms are connected only by foot paths. 
• 	 They are too expensive for farmers to bear the 

cost alone. 

* 	 It is difficult to mend a pneumatic tyre in the 
villages. 

• 	 Tyres are deflated or stolen by the youths who 

compete with carts for the transport of produce 
to the main roads during the dry season. 
Because of the last two problems a woxen 

ox-cart was bu'lt in 1985 which scems to reduce the
 
cost of production its most of the materials used
 
could be easily obtained in the country, except for
 
the rolling of the steel wheel rims which is carried
 
out by tie National Workshop. The advantage of
 
wooden carts is that they can easily be repaired and
 
maintained by carpetrs in the rural areas.
 

Land Preparation
 

The majority of oxen in Sierra Leone are used for
 
ploughing and harrowing swamps and uplands,
 
mostly by the mouldixard plough. Harrowing is
 
done with the zig-zag or spike tooth harrow.
 
Harrows are also used in swamps for levelling and
 
puddling. Levelling is performed by inverting the
 
triangular or spike tooth harrow.
 

Planting
 

Planting of cereals is mostly by broadcasting
 
immediately before hamwing. Covering the seeds
 
against birds isdone with hoes. Some secders have
 
been used in Njala, Rolako, Musaia and in some
 
village trials. The use of seeders has never been
 

popular among farmers because of the their high
 
cost and the partial clearing of farms.
 

Intercultivation
 
This is only possible when crops are planted in rows.
 

The major problem with intercultivation operations
 
in the villages is that most animals are not well
 
trained to walk in straight lines.
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In the 1983 on-farm trials man-drawn makers 
were used. It was possible to obtain straight rows 
but weeding with oxen was only possible in a few 
villages where animals were well-trained and the 
farm was free from stumps and stones. 

Water-lifting 
Two animal power gears were set up at Rolako in 
1986 with financial support from the German 
Appropriate Technology Exchange ((ATE). These 
gears were intended to serve the programme as 
equipment for demonstrations ard test. With further 
financial support there were plans to introduce them 
at village level. The gears were in the areas of water 
pumping, cassava grating, rice hulling and maize 
milling. Nothing has been done in this area at 
village level, although this could be a good idea 
especially during the dry season when thcie is water 
shortage. Another use is for irrigation of swamps 
during the dry season for the growing of vegetables, 
This ispossible because the water table in such areas 
is shallow. There is an animal-gear water pump at 
Ro'ako under test. The problem with this pump is 
the high cost of construction at vil!age level, 

Harvesting 

This ismostly done with knives and hoes, althoughThionewitismoslyknvesandhoe, athogh 
reapers can be used Animal-pulled reapers are notreadily available and if they were they could be 
redivae. 
expensive. 

Groundnut-lifting has been done in the research 
stations with varying success (Starkey 1981). The 

major setbacks include the problem of not drilling 
in straight lines, uneven depth of nuts and roots and 
stones. 

Powered Machines 

Nothing has been done at village level to use oxen 
for processing. Touailise oxen fully rightthroughthe 
year they should be eaployed during the harvest 
period for threshing and the extraction of palm oil. 
The processing of palm kernels needs high pressure 
presses. 

Conclusion 
The single purpose plough is the most useful 
equipment in.Sierra Leone at the moment because 
the cnly ox-operation done is ploughing of swamps 
and uplands. For this operation the 9" mouldboard 
plough is the most preferred. The 6" plough isonly 
suitable during training when the animals are not 
ready to pull a 9"plough. 

If more operations are to be done to maximise 
profit i.e. ridging, weeding etc, the lightweight 
multipurpose tool bar will be the most appropiate 
in Sierra Leone. For this to be possible better land 
preparationmake upshould be doneextra and farmof sizethe increasedto for the cost complete 
pake On mthodeofrachieving thicopby
package. One method of achieving this is by 
introducing regulated lay farming. The wheel tool 
carrier is unlikely to be accepted by farmers because 

of the draught requirement which is too high for the 
small N'Dama cattle. 

Rsum 

Cette dtude expose les exigences et les contrainteslides art choirdu materielde culture 
attelee adapte arx conditions qui prevalent en Sierra Leone, en tenant conipte des 
ryst~mles de productionen vigueur,des nzoyens d'entretienet de reparationexistant,des 
fonds disponTibles et des facteurspsyclhologiques et physiologiques. Divers nodes de 
diffusion de /a tractionanimaleauprds des petitsexploitantssont proposes. 
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The Potential and Development in Animal Transport Devices 

J.S.Adeoti* 

Abstract 

7hispapereranduwsthe statusandpotentialof animalpower in the development ofrural 
transport. Data oi travel in rwura conununaities show that the trips njosi frequently
wdertakenareforfarmdnganddomestic needs. Ofthetrips,82%oftthe tripsare between 
0 and 5 laku10% are between 6 and 20 km anl 8%of the tripsare above 50 kn 77e 
variety ofaninal-drawnequipment includingtraiqportdevices is limdtedandhasdesign
deficiencieswhich limit efficient usage. llfdespreadownerslipofanihalsandtransvport
devices will be nmore attractivewhen aninals are also engagedin otheractivities. 

Introduction 
Available data on 1.ublic expenditure show that 
governments in developing countries have always 
accorded transport high priority but major emphasis 
has been on conventional highways and their 
associated motorised vehicles. However, it is 
becoming obvious that the simpler transport systems 
will continue to serve as supplementary devices. 
One of these is the animal-powered transport 
system, infermediate bctwccn human powcr and the 
motorised power transport systems. 

In Nigeria, as in other ,developing countries 
where the majorizy of the population live in rural 
areas and on subsistence farming, animal power is 
cWt-effective and has aunique isifion. However, 
the animal is only one part of the animal transport 
system. The other basic component isthe machine. 
Very often the role of the machine is grossly 
underestimated, 

This paper therefore examines the potential of 
the animal as asource of power for transportation 
and the current status of transport devices. 

Household Travel Characteristics with
Focus on the Rural Community 

In developing countries, the bulk of the population 
live in the rural areas, often in widely scattered 
communities with poor transport systems. Studies 
by Barwell (1979), Idachaba (1980), and Howe 
(1983) have indicated that the distance of health and 
educational (etc) facili.ies in the ruml areas is 
aggravated by poor communications. Transport is 

*Faculty of Engineering Technology, University of llorln,
Ilorin, Nigeria. 

thcrefore more important in the rural community 
than in the urban wlere aclivitics and services are 
more accessible. The major transport needs of the 
rural 	 population may be calegorised as follows 
(Adcoti etal. 1989): 
I.rip-tofarm-70% 
2.Trips to market-I 1% 

3. 	 Tripsfordomeslicneedsotherthanfarmand 
market- fetchingwater, firewood, local 
building materials etc - 6% 

4. 	 Tripsforsocial,rcligiousorrecreational
 
activities-9%
 

5. 	 Tripstoschool(teachersand pupils),
hospital(patientsandstafO,administration 
(village head), etc. - 4% 

In terms of triplength, on average the frequency
of all trips undertaken for short (0-5ki), medium 
(6-20km) and long (above 20km) distance trips were82, 10 and 8%respectively with over 80% of the 
trips being shorter than 3ki (Adeoti ct al. 1989). 

Results from othe: developing countries 
indicate similar trends (larwcll 1979; Howe 1983). 
In Kenya and Mexico, most of the tril were within 
the area of the village, with 75-80% less than 7km
in length. In India trips to and from the farm
dominated (80%) with those for domiestic needs 
15% and to market 5%. Long-distance trips in 
Kenya and Tanzania were described as being
'compulsory' visits to facilities not available in the 
village such as hospitals, or for social functions. 

It isobvious that there cannot be avehicle which 
meets all acommunity's travel needs, so achoice of 
transport must be provided. Wihin the existing
transport infrastructure, the devices include the 
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manual, animal, and mechanical systems. The 
alternative transport systems are given in Table 1. 

Potential of Animal Power for 
Transportation 

Animal power is the next stage after manpower in 
the progression to basic vehicles. The animals used 
for transport purposes include the horse, mule, 
donkey, ox, buffaio and camel, 

care
Draught power varies with type, size, 

(feeding, environment) and animal, type of harness 
and period during which animals ie used (Hussain 
1980). In all casesthe availab!e power is much 
greater than that which can be generated by human 
beings (up to 0.1 kW). The unique advantage of 
animals in rural transportation especially for 
haulage of loads over short distances is the ability to 
travel over a wide range of terrain (Table I). 

A disadvantage of animal haulage is its low 
speed, but speed is not a crucial factor in rural areas. 
Even in cities where time is not a constraint, animal 
haulage over snort distances is economical. In India, 
for example, the bullock-can is still the main means 
of handling and transporting agricultural products. 

Development in Animal Drawn
 
Transport Devices
 

The use of animal traction for transport is either in 
'packing' or 'cnr.ng' form. 'Packing' is carrying 
loads on the back, ard is of major importance in 
steep, rocky )r sandy teiTain, or on paths too narrow 
for wheeled transport. 

Carrying loads on the back limits the maximum 
quantity of the load an animal can convey in 
comparison to what it can pull. Donkeys Lan carry 
about 70-120kg load per trip, bl" they can pull up to 
5 times this load (Musa 1978). 

The only equipment required is a carrying 
container or saddle, generally consisting cf cord 
lashing, though often bags or wicker baskets are 
used. These containers are usually made of local 
materials. 

Animal Carts 

There are 2 t)pes of basic design: 

Chassis above wheel--. Th- ha; small diameter 
wheels in order to have a low centre of gravity for 
stability. It has the advantage of a shorter wheel to 
wheel distance and the ability to operate on narrow 
paths. 

Table 1. Characteristics of Alternative Transport Systems for Rural Areas (Howe 1983; 
Adeoti 1988). 

Transport Systems/ 
Vehicles 

A. 	 Maual system 
Human Porterage 

Wheelbarrow 

Hand cart 

Bicycle with carrier 

Bicycle with trailer 

B. 	 Animal system 

Packanimal 

Animal (cart) 

C. 	 Motorised system 

Motorcycle 

Motorcycle with trailer 

Cars 

Pick-ups 

Tractor-trailer 

Load 

Capacity (Kg) 


40-50 

100-120 

400-700 

60-100 

100-120 

80-150 

400-2000 

150-200 

100-250 

100-200 

1000 

2000-3000 

Characteristics 
Speed Distance Effective Width of 

(Km/h) (Kin) track 

4-6 5 unlimited
 

3-4 3-5 wide/limited
 

3-4 3-5 wide/limited
 

10-15 40 unlimited
 

8-12 40 limited
 

3-5 20 unlimited
 

3-5 20 limited
 

30-80 100 unlimited 

30-50 100 limited 

40-100 100 limited 

40-80 100 limited 

25-40 50-100 limited 
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Chassh sitting dlrectly on the axle. These carts 
are generally wider and can only be used on wider 
paths. 	but the stability and manoeuvrability are 
better. This is the more widely used frn. 

In Asian countries, the traditional cart's salient 
feature indude two large diameter (1-1.75m) 
wooden spoked wheels, each enclosed in a forged
:ion axle with very loose-fittirg steel bushes. The 
axle is contained in a wooden block on to which is 
fitted a wooden platforn. This is drawn with a 
simple yoke to which a pair of bullocks or buffaloes 
is harnessed. These carts generally operate on 
muddy tracks but cause damage to surfaced roads 
because of high contact pressure at the rim. To 
avoid/reduce this damage, an alternative design has 
been introduced: the pneumatic tyre-type with ball 
bearing. The whole assembly is fitted to a specially 
fabricated steel wheel. It h-as been estimated that 
such carts can carry loads up to 2.5 tonnes (Barwell 
1979). 

The use of animal carts is less widespread in 

Africa even in areas where animals are used for 

cultivation. Recently, there has been renewed 

interest in animal transport, especially in efforts to 

develop improved anim'd carts, notably in India and 

on a limited scale in Malawi, Nigeria and Senegal. 


The Indian Institute of Management (1M), has 
developed an improved ox-cart, the Yaatra ox-cart 
(Deshpande 1988). The cart is for passenger 
transport an5i incorporates some modem design 
features such as: 

1. 	 Coil springshock absorber unit which 
protects the animal's neck and hump from 
shock load to avoid injuries, 

2. 	 Helicalcoilspring-mountedcushionunit,
sloving-down device. 

3. 	 Tarpaulin-hoodtoprotectpassengerfrom 

sun and rain. 


The cart has a maximum payload of550kg or 10 
adult passengers on a tarred road, while it -arries 412 
kg on off-the-road terrain and 150 kg oit oose field 
terrain. 

In Nigeria, the Institute for Agricultural 
Research, Samaru, developed an ox-cart (Schneider
1967) which can be adapted by using different yokes 
to hand-pushed, ox-drawn or tractor- trailer. An 
indigenous established manufacturer, John Holt 
Agricultural Engineers, 7aria, has been manu-
facturing and marketing these ox-carts with yoke, 
along with other animal-dmwn equipment. 

Also, the Intermediate Tcchnolcgy 
Development Group (ITIW), U.K., under its 
Transport Programme, has made tremendous 
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contributions recently in the development of low 
cost transport technologies (Barwell 1980). 

Criteria for Successful Expansion of
 
Animal-Drawn Transport
 

Devices 
Despite the potential of animal power, studies 
(Howe 1983; Adeoti 1988) have indicated that only 
a few peole own animals, especially inWest Africa. 
Reasois for this may include: 
1. 	 Devastatinganimaldiseasessuchas
 

trypanosomiasisonceendemicthroughout
 
tropicalAfrica, andthemore recent
 
cattle-killerrinderpest.
 

2. 	 Lackofexperienceintrainingandcaring
 
for animals.
 

3. 	 The limited use ofanimals for other 
activities such as weeding, harvesting etc 
due to shortage of ?ppropriate implements 
andinformation. 

4. 	 The difficultyin maintaining the animal 
duringthe dryseason due to fced shortages. 

The use of animal power for transport, then, can 
be successfully cxpanded in the following ways: 

Improved Animals 
Itisdesimbletobreedtraitswhichinfluencedraught 
power, resi,,ance to animal diseases, and other 

environme:rral factors. There isneed for research on 
health and nutrition, especially in view of the acute 
shortage of food during the dry season. 

Improved Animal Power Utilisatlon 
Animal power be forcan used ploughing, 
harrowing, planting, transportation etc. and to drive 
stationary machines such as threshers, water-lifting 

devices, etc. The existing tools are yet to be proven 
for local appropriateness. Therefore, one of the first 
steps for improving animal power utilisation 
involves adaptive research on the existing tools and 
dcvlopmcn of other tools. 

Availability of Appropriate Transport 
Devices/Attachments 
The pack bags/lashings, made of local materials, for 
local use, are virtually unknown elsewhere. The 
techniques and designs should be studied to see if 
they are capable of more general application. The 
major deficiencies of the existing animal carts have 

earlier been discussed. Some of the improvements 
that can be made to the basic components of carts 
are the provision of smooth bearings on axles, 



improved yokes and collars, and the addition of Improved Extension Facilities 
brakes. The training of animal owncrs/usrs, staff of cottage 

industries etc. forms part of the needed extension 
Improved Manufacuring and Repair Facilities service. The impact of the extension service has not 

been felt in the rural areas hitherto, probably due to
The relevant mnaufacturing industries include 

inadequate funding, staffing and training.
medium-sized uban industries and cottage 
manufacturers, i.e. the blacksmiths. The former Conclusion 
undertake theproduction of the more complex parts; Animals can provide a good source of power for 
the latter look after the simpler components and transportation as rural transportation is charac­
repair and maintenance of the devices. terised by low-load requirement, short trip distance, 

and is mostly oi non-motorable roads. However, 
Improved Credit Facilities ownership of animals is limited as is the range of 

their equipment, given the described design
The government should assist by providing credit 

deficiencies.facilities to rural people. The credit need not be in 

cash but in the form of an animal and its associald The ownership and potential of animad power 
implements. This type (,,credit has been suc- for rural transportation would be enhanced if 
cessfully practised in some parts of Nigeria. animals were engaged in other productive activities. 

R6sum 

Cette coinnuicationfaif lepoint sur 'etat etlespossibilitcsde l'utilisatio-ide l'cdtergie 
anirnale dans le dvc!oppenjnt dottransporten milieu rural. I ressort des doauunes sur 
les traittseffectuds en zone rurale que lesdeplaceownis les phs frdquents s'effectuent 
pour des raisons d'ordre agricoleet don estique.82%des trajetscouvrent one longueur 
de 0 d 5kmn10% de 6 i 20 knel8% plus de 50 knL Le ,nathrielde trait,njatrielde 
transportcopris,est peu diversifilt 11 n'est pas utilisOde nmianitreabsolumientefficace 
d cause des dfauts qu'ilconmoorteau niveau tie sa conception. Ilfaudraque l'utilisation 
des animauxs'etcnded d'autresactivitlspotirqu'il appa,-aisseintressantde possdder 
des aninaux of du natriel de transport. 
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Effects of Introducing Animal-Drawn Implements and Equipment 
within Sahelian Farming Systems in Niger 

Fred Kruit* 

Abstract 

"17eproject 'Machinisme Agricole' DGISISNV/INRANstuies tlu! effects of introdutcing 
animal-drawn inplements witldn Sahelianfarining.ystcis in ?Ivger. 
Two types of inVletnents arefound to be useful: adonkey or oxen cultivator to breakup 
crusty soils (anti-erosiori and better yields), and an ox-drawn subsoiler (developed by 
theproject) to break uphardpansoil, so it can be replanted topreventsoil- degradation. 
A solid, low-cost donkey cultivator still has to be found and promoted Ifll-trained 
farnerscan make aninal traction profitable, but care should be taken on file negative 
side-,ffects like worse social/econonic relations and land- exteslsion (soil-degradation). 

Introduction The inancer, the Dutch Government (DGIS), 
During the last workshop on animal traction (AT) in decided to finance two more years to study 'the 

1988, two papers were presented cun- effects of introd-cing animal-drawn implementsSenegal 
ceming the history (Tchougoune 1988) and the within Sahelian farming systcms in Niger'.This 
research executed (Ahbumer and Yabilan 1988) on Project 'Machinisine Agricole' started at the 

AT in Niger. Tchougoune sums up the restrictions beginning of 1989 and is executed by the 

which prevented the widespread use of animal-	 Netherlands Development Organisation (SNV) and 
the Institut National de Rechcrches Agronomiquesdrawn implements in Niger. 
du Niger (INRAN). Research is executed in 

" Different adequate techniques unknown; cooperation with DECOR, the economic 
department of INRAN. 

" Inadequate training and escort of farmers; 

* Ignorance of traditional farming systems; Description of Animal Traction in Niger 

• High price and poor returns of implements; In early 1989 a study was executed by the project 

* Ignorance of implement-maintenance; 	 (de Beus, 1989), which evaluated the introduction 
of AT in Niger and the results of the former FAO 

* Risk of soil degradation and fertility decrease; 	 project. 

" Animal-related problems (lack of veterinary A survey in 6 villages already applying animal­
care and fodder). drawn implements was executed. Generally, 

farmers say they apply tillage for bctter water
Ashburner and Yabilan (1988) describe the conservation in the soil (higher production per

results of the FAQ project 'Recherche, Production field), and weeding for time-saving (resting an'
 
et Formation pour 1'Utilisation du Materiel Agricole other activities possible), or land-extension (higher
 
en Zone Sahelienne'. This project was concluded at total production).
 
the end of 1988 (Lccca et al. 1988).
 

Farmers note the lack of training andT'eresultcameoutofbasic research on-station 
and testing of implements on-farm. The Atelier d 	 credit-facilities and don't know the possibilities of 

donkey and camel traction.Construction et de Reparations de Materiel Agricole 
(ACREMA) workshop in Tahoua was closely The specific village situation especially 
connected to the project. influences the application of AT: social/economical 

___ - structure, presence of extension-service, nearby
*Magoye Reswchi Slatlon, Animna INfn Power Research markets, local blacksmiths, soil-types, rainf-ll­
and ilevelopnrnl Project, P.O. Bo It, f (agoye, 7ambia 

pattern, population pressure, etc. 
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Special attention in the report is given to: 

* 	Returns of AT: can farmers really make profit 
out of it by higher yields. or is transport and
cattle-breedlng the main thing? 

" 	Social-economic effects: will the gap between
 
rich (first access) and small farmers increase, can 

women profit? 


* 	Durability of fanning-systems: are long-term 

soil and water conservation, soil-fertility and 

populati n pressure on soil influenced by use of 

A"? 


Research Activities 
During the rainy seasons of 1989 and 190, 3 
villages representative of middle-Niger were 
chosen: 

* 	Avalley and plateau-area (erosion problems and 

hardpan soils); 


" A crusty soil area (sandy soils); 

* An area with sandy soils and small deep-situated 
parts (clayey soil). 


Four implement types were distributed 


* 	Lightweight donkey-cultivators existing in 

Niger Chinoise, Arara, Occidentale, Manga 

and Ucoma; 


SOxen-cultivator~ Arara 'Canadien' 3 or 5 tines; 

* 	Ridger Arara; 

* 	Strip tiller,subsoiler prototype developed by the 

project, monted on the Arara frame. Itis a low 

draught, ridging fine with chisel point at low 

angle and small wings to open a furrow, 


Sixty five farmers were able to choose one 
implement to be used intensively with assistance of 
locally-based agents. The project provided the 
implements, and farmers could buy it on credit after 
2 years. Farmers already possessed the animals, 
used for breeding and transport. 

Effects to be measured; 

* 	Agricultural: change in farming systems; 

* 	Technical: performance of the implements used; 

* 	Social: difference in use between rich and small
farmers, did women profit?; 

* 	Economic. returns and profit. 

Results so Far 
Twotypesofimplementsarefoundtobeveryuseful 
for the regions surveyed 

* Cultivators to be pulled by one donkey or ox, to 
open up crusty soils, and thus prevent water­
erosion and enhance water-infiltration.

Weeding can be done faster and at the right time,
which increases yield considerably; 

0 	The subsoiler prototype can be applied on hard 
pan soils after sufficient rainfall. Direct sowing 
into the furrow doesn't influence the sowing 
time much. It can be very useful on degraded 
soils which risk turning into tony deserts. It is 
also a good intermediate between hard manual 
and expensive bulldoz.er work. 

0 	Ridging on sandy soils isonly profitable when 
manure or fertiliser is applied at the same time. 
Since use of the latter is limited and risky in
Nigerduetocropfailurewhentherainfallislow 
it will only be us'ful on heavier soils in the near 
future. 

Close cooperation with farnmiers showed results: 
about 50 trial- farmers will buy the given implement. 

Outside the trial, over 100 farmers ordered 
implements (one third donkey equipment) and 
already gave advances. 

Once farmers see the effect of intensive use of 

an implement, a part of their cash-flow is spent on 

advances, which is more a matter of priority than a 
lack of money as is often thought. 

Farm income is gained through off-season work 
(irrigated crops, work in coastal states, small-trde, 
transport and sale of part of the rainfed agricultural 
yield: millet, sorghum, cowpea and groundnut). 

Aspects like a reduction in erosion and 
time-saving when weeding is done by animals are 
hard tomeasure, but certainly play an important role 
to the farmers. 

Restrictions 

For further development of AT, special attention 
should be given to: 
* Production of implements: in Niger local 

workshop will be able to produce special types 
of implements. Especially for donkey traction, 
one solid and low-cost cultivator is needed. The 

existing types all have their own specific faults. 
For the majority of small farmers, donkey
traction is the oaly attainable possibility. 

* Spare parts should be obtainable locally at 
cooperatives. Local blacksmiths will be able to 

do small repairs. 

* 	In the Maradi area, small enterprises already 
produce a donkey and oxen cultivator, with 
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groundnut-lifters for weeding. It is widely sold 
(at low price) but of xor quality. On the other 
hand it shows the interest of farmers, though it 
is typically Sahelian short term thinking: better 
a bad cheap one for two years, than a gcxxl 
quality dodble-priced one which will last. 

" 	Land extension results in fewer fallow fields and 
pasures, which could mean respectively 
soil degradation and social conflicts with 
nomadic people. 

* 	 Already benefiting farmers could use time saved 
in weeding, to perform payed weeding on fields 
of others. This means fewer possibilities for 
seasonal labourers, often other small farmers, 
vho se. such labour -, an important way to 
obtain cash. 

" 	If the inevitable intensification of agriculture 
means a displacement of small farmers, their 
labour could become cheaper than AT. 

farmers will be
* Influence of drought years; 

selling animals and equipment to gain money for 
food. 

Future 
Research reports will be presented at the begilnning 
of 1991. Afterwards a manual will be written on 
'application of animal traction for agriculturc in 
Niger'. This manual could be applied by 
governmental services and projects, toshow how AT 

shouldbe introdvluccd properly, depending on rainfall 
areas, population density and soil types.It would 
alsodraw attention tooxissiblenegativ. effects. With 
this manual, basic research on AT will not be really 
necessary; application together with other inputs is 
the next step. 

Most probably, a new Dutch-financed project 
will start up in the project-area. This would be a 

general agricultural extension programme at village 
level, specifically teaching small groups of farmers 

how to organise themselves to be able to obtain the 

different kinds of agricultural inputs. Small 

revolving funds will be created and managed by 

villagers. 

Animal traction will probably play an important 
role in it! 

Rcdsumd 

Le projet Macinisme agricole du DGISISNV/INRAN consiste d Otudier l'incidence de 
l'introdtictionde machines atraction aitdnale dans Itssystil'ms deproductiown thi Niger. 
Deux types de nachines apparaissent aitressants:le cfdtivateur J traction asite ofi 
bovine qid serf J briser la croftte do sol (lutte anti- Or'ive ct anklioration des 

rendenents)et unesois-soleuse d traction bovine (mise aupointdwis le cadre (hiprojet) 

destine d fracturcr les sols conpacts afin de pofeoir les replanter et &viter leur 

dgradation.I1reste d concevoir et e) lancer ifn cutftlatetr d traction asife robutste et 

peu coitefx. Des paysat bienfornks peuvent rentabiliser la traction aninialeiuis des 

precautionsdevront etre prises pur eviter les effets seconlaires adverses tcls que la 

ddtcrioratio:des relations cononiqIues ott socialeset la dgradationdes sols. 

References 

Ashburner, J.E and Yabilan, M. 1988. Le 
developpement du mal6riel de traction animale 
adap pour Ia production agricole aes les 
zones pluviales du Niger. Troisi~ie atelier 
r6ional sur la traction animale pour le 
developpement agricole en Afrique de l'Ouest. 
Niger, Juillet 1988, 16 p. 

Beus, J. de and Kruit, F. 1989. Partit. 1: Enqute 
villagcoise, 32 p. Partie 2: Etudes des 

Ixossibilites d'a plication, 61 p.SNV/INRAN -

Niger, juin, 1989. 
Lecca, M.L, Nielsen, K. and Kruit, F. 1988. 

Rappxorts de recherches de l'hivemage 1988, 
Rapport interne no. 5, Projet UNDP/NERI 
088/009. FAO, Niamey, Niger, 132 p. 

Tchougoune, M. 1988. Lcs contraintes dans 
'utilisation de la traction animale. Troisi~me 
atelierr~gional surla traction animal cnAfrique 
de l'Ouest. Niger, Juillct 1988,12 p. 

122 

http:types.It


Section 5
 

Management 



The Management and Husbandry of Male and Female Draught
 
Animals : Research tchievements and Needs
 

R. W. Matthewman*, J. T. Dijkman* and Ercole Zerbini** 

Abstract 

h,'paprr reviews research findings relevant to draught aninal husbandry and 
nianagenaent, and highlights the hfferences in use ofoxen and cowsfor draught. Topics 
considered inchue the choice between cows and aren and effects ofwork on physiology, 
inetabolisnk health, food intake, digestion, bot,'weight change and lactation and 
reproductive physiology indratgh? civs. 

7he husbandry and nianagenont oj dratght aninals are considered and nnethod.r are 
described which could be adijusted fr thifferent draught anitnal-powercd! farming 
systemns. Aspects covered inchude thiration of work, housing, health care andfeeding of 
draught aninals. Itcooiderimgthese asp'cts of /usbandr); attention isfocused on the 
need to optinise the use offarn! resources in the search for sustainablefarning nethodr. 
A suinnary of topics deserving moore research is given. It is suggested that farndng 
systems research in close cooperation with the local covntuozties isrequiredto deternine 
way's of producing adequate fooed for draught animals and the establishmcnt of 
sustainablefarmningsystemn,. 

Introduction and female draught animals is considered and 
Draught animals are economically important, but suggestions are made for further research. 
their maintenance involves both risk and capital 
expenditure to the owner. Their outputs include 
livestock products as well as increased crop yields Choice between Oxen and Cows for 
and transport facilities. Because of their importance Work 
and the demands made upon them, draught animals Oxen are often the preferred draught animals in 
deserve gxd care and attention. This will help tropical farming systems, but cows are used where 
reduce the risk of loss and make them a more land and food resources for ruminants are scarce. 
acceptable and reliable innovation. Draught cows in Where pressure on land ishigh, large animals tend 
particular require high levels of husbandry input if to be excluded in favour ofsmaller female animals. 
their overall productivity is not to suffer. Bangladesh is a good example of this inter-

Considerable research has been done on relationship, where up to 50% of draught animals 
technical aspects f draught animal use such as are cows (Matthewman and Foulds 1988). Other 
nutritional requirements, work output and the design situations exist where high pressure on land has 
of implements. Husbandry aspects and constraints reduced fo(xl resources for ruminants, such as in 
to the adoption, integration and sustained use of Kano State, Nigeria and the Kenyan and Ehiopian 
draught animals in farming systems have received Highlands. In Zimbabwe, Tembo (1989) has 
less attention. Similarly, draught cows and the described how land population pressure and poor 
effect of work on their production have been exploitation of the available draught oxen has 
considered only recently. become critical to crop production. It is under such 

conditions that cows can help to meet the demand
This paper reviews research findings relevant to for draught power. 

draught animal husbandry. The husbandry of male 
Parts of the world where cows are used to 

*Centre for Tropkal Veterinr, Medkine, Universityof provide draught power include Bangladesh, 
Edinburgh, Easter Bitsh, RRoir. Midlothlan, E1125 9RG,
scotlan Indonesia, Pakistan, Philippines, Thailand, Sri 
*International Lanka, Poland, Senegal, Egypt, Zambia, Zimbabwe,Livestock Centre for Afrika, Add% Ababa, 
Ethiopia. Guadaloup (Plate 1)and others (Nourrissat 1965; 
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Rollinson and Nell 1973; Kumaratileke and 
Buvancndron 1979; Akhtar 1981; Lioste 1983; 
Ranjan 1983; Sasimowski ct al. 1984; Rep.7am. 
1985; Barton 1987 and Matthewman 1987 and 
1988). 

An advantage of using cows for work is that 
male animals can be slaughtered at a more optimum 
time. Alsodraught cows, when they produce milk 
and calves, are capable of using food energy more 
efficiently than oxen. In addition the total number 
of animals needed to maintain the 'draught herd' is 
significantly lower than when oxen are used (Smith 
1981). Disadvantages are that cows cannot work in 
late Mrcgnancy and their work output may be lower 
than that of bigger oxen. The nutrient requirements 
for work may interfere with growth, lactation and 
the reproductive cycle, because it is often difficult 
to provide enough high quality food to meet the 
demands of these functions. 

The use of cows almost presupposes conditions 

of scarce or declining resources and here research 
isneeded to find methods ofstopping the downward
spiral of resorce availability on small farms. Where 
conditions are approaching those where under other 
coitionstaare aprosachigtsewhre u ndeearothei 
circumstance cows arc used, on-farm research is 
needed to determine the feasibilty of and 
constraints on the introduction of the use of cows. 

Effects of Work on Physiology and 
Metabolism 

Exercise and work have many effects on 
physiological and metabolic functions. The 
consequences include short-term stress, increased 
metabolic rate (short-term), increased energy and 
nutrient requirements and changes in the ratio of 
blood metabolites characterised by a drain on blood 
glucose and acetate, the depletion of glycogen 
reserves and the stimulation of free fatty acid 
mobilisation. The replacement of body stores after 
work is associated with short-term increase in 
metabolic rate. It tus been shown that the metabolic 
rate of animals after work remains high until 
reserves of glycogen and energy yielding 
metabolites such as free fatty acids and tryglycerides 
havebeen replaced (Lawrence et al. 1989). Nutrient 
requirements will be increased as a result. When 
animals work they become fitter. This involves 
increased cardiovascular rate, increased muscle 
[one, changes in lean to body fat ratio, effects on 
digestive function and reduced long-term metabolic 
rate. As they become fitter and better co-ordinated 
they use less energy, which can partly offset the 
increased metabolic rate discussed above. 

Different types ofdraught animals will respond 
in different ways to the effects of work. Research 

can help farmers and extension staff devise 
husbandry practices to allow draught animals to 
meet the demands of work and overcome some of 
the adverse effects. 

The Effect of Work on the Health of 
Draught Animals 

Draught cattle suffer the normal health problems of 
other cattle (Kehoe and Chan 1987; Kenyon et al. 
1989). Work also may have direct effects on health, 
some beneficial and some detrimental; however, 
little published information exists about these direct 
effects. 

Stress, caused by poor husbandry or overwork, 
can pre-dispose to other health problems 
(Munzinger 1982). In untrained animals, stress is 
charactedised by increased body temperature, 
expenditureincreased respirationto maintainrate, fatigue energyhomeostasis.and Starkey 
expenddesre o tan etween Sarse 
(1981) describeas how the balance stwe n parasite
and host may break down if the host is overworked 
or underfed. Munzinger (1982) distinguishes two 
types of ailments, those resulting directly from work 
such as wounds, sprains, tendonitis and inflamed 
hooves,and those resulting from increased 
susceptibility induced by work and forwhich natural 

premunity or tolerance can quickly disappxar under 
stress, such as tlypanosomiasis and tick-borne 
disease. 

A discussion of stress related to draught animals 
isgiven by Wclls (1986) who describes the stages of 
the syndrome as - alarm, resistance and exhaustion 
- which can result in a depressed immune response. 
Stress apparently gives rise to increased 
susceptibility to normally avirulent bacteria, the 
activation of latent viruses and a xor respomse to 
vaccines. If protein nutrition is deficient, this can 
suppress immunoglobulin production. Wells 
considers stress to have been the cause of increased 
incidence of haemorrhagic septicaemia in Asian 
cattle and Ir'ffadoe.s at the beginning of the rainy 
season. The samestressors are thought to predispose 
to trypanosomi.,is (T evansi) inworking buffalo in 
north Vietnam (Wells, 1986). InWest Africa where 
zebu draught cattle are often used at the fringes of 
tsetse belts, similar pro)lems may occur. Starkcy 
(1982) discusses the health problems of 
trypanotolerant N'Dama draught cattle in Sierra 
Lcone, which also can reduce or lose their tolerance 
under stress. 

Further research is needed to indicate the exact 
parameters which cause stress, but in the majority of 

cases proper preventive health measures and the 
maintenance of a reasonable physical state of the 
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animals should reduce to a minimum health 
problems precipltated by work. 

Evidence from Nepal (Pearson, personal 
communication) has suggested that work 
precipitates latent helminth infections in draught 
buffaloes, which reduced their work output 
significantly, but preliminary research in Edinburgh 
(Sewell, personal communication) has not 
demonstrated a causal link between work and 
susceptibility to helminths in sheep exercised on 
treadmills, 

The Effect of Work on Food Intake 

On roughage diets, intake is related to the amount of 
digesta in the reticulo-rumen and the rate of passage 
through the tract. For diets containing more 
concentrate, intake is limited by other factors 
including thermostatic and chemostatic regulation. 
Ruminants can adjust intake to meet requirements 
in a similar way to monogastric animals, provided 
the physical and chemical properties of the food do 
not impose limitations (Forbes 1983). Hence the 
animal's current physiological state plays a part in 
determining food intake. Work increases food intake 
in horses and rats (Weston 1985), and it might be 
supposed that work also increases food intake in 
ruminants. This has been investigated by a number 
of researchers. 

No increase in intake was demonstrated by 
Henning (1987) who exerciqcd sheep on treadmills, 
Barton (1987) in Bangladesh who worked bullocks 
over a seven week period and Lawrence (1985) in 
Costa Rica who found that intake in oxen was 
virtually the same when they worked as when they 
were idle. The animals in these trials must therefore 
have lost weight. 

Ffoulkes (1986), however, found a positive 
effect of work on food intake in an experiment using 
16 female buffaloes fed a diet of a 1:1 mix of 
coarsely-chopped rice straw and natural pasture 
grass, amounting to an increased energy intake of 
9.8 MJME/d. Wrinugroho (1988) in Indonesia found 
a increase in food intake (250/() in mature female 
buffaloes fed a 50:50 diet of ad libitunm chopped 
fresh road-side grass/rice straw. Bamualim et al. 
(1987) and Bamualim and Ffoulkes (1988) in further 
experiments reported no effect of work on food 
intake. Bakrieet al.(1988), using6 steers fittedwith 
rumen cannulae, were unable to show an increase as 
a result of work. Again, animals which did not eat 
more mst have lost weight. 

The nutrient demands of lactating cows permit 
these animals tocat35-50%more thannon-lactating 
animals of the same weight and on the same diet 

(ARC1980). This factor could be exploited if cows 
are used for draught purposes. 

Since the animals in all these Experiments were 
fed on poor quality diets, it would be interesting to 
seeifthesameresultsareobtainedwhenanimalsare 
fed on higher quality diets. 

The Effect of Work on Digestion 

Ffoulkes (1986), Ffoulkes et al. (1987) and 
Winugroho (1988) reported increases in 
digestibility in working buffaloes ( 130o, 6% and 
12%respecively). Light exercise may be beneficial 
causing greater mixing of the rumen contents which 
may enhance microbial fermentation. Higher levels 
of work might have more detrimental effects, caused 
by a shift in blood supply from the gut to muscles 
and peipherl tissues. 

Other authors (Kibet and Hansen 1985; Weston 
1985; Astatkect al. 1986) have discussed theeffects 
of exercise on digestion and have found either i;. 
effect or negative effects. Negative effects may be 
associated with other factors such as restricted 
dietary regimes in these trials. 

Although most research suggests that work doe; 
not increase digestion or food intake in draught 
animals, it remains to be fully determined whether 
this is the case. In practice, efforts will have to be 
directed to the oltimalisalion of the dietary regime, 
within the resources available, to ensure the 
maintenance of the animals in agood physical state. 

The Effect of Work on Bodyweight 
Change 

Astatkc et al. 1986 found that both food-restricted 
animals and animals fedto 100%of requirement lost 
weight (between 4 - 17%) when working for five 
h/d over 23 weeks. Winugroho (1988) found that 

working female buffaloes lost weight (18kg when 
working 6 hours per day for 39 days) compared to 
non-working animals. In a subsequent trial 
(Winugroho ct al. 1989) reported weight losses of 
19, 9 and 5kg for female swamp buffaloes on 
different dietary regimes compared to gains of 19, 
20 and 7kg for control animals in the saini grouis . 

foulkes (1986) measured reduced weight gains 
and slight weight losses in working (W) and 
i.on-working (C), non-pregnant buffaloes measured 
over 120 days and fed either on 100% (M) or 
restricted (R) diets of rice straw and giass. Weight 
changes for CR, CM, WR and WM were AlOg/d, 
+326g/d, -6g/d and +79g/d. 

Matthewman et al. (1989) found that lactating, 

pregnant cows which were exercised for 3 hours a 
day for 3 weeks either lost weight or did not gain 
weight as quickly as control animals. Weight gains 

127 



after the exercise were higher than before exercise 
or during exercise. This might be explained by 
replacement of gut-fill. Increases inserum-free fatty 
acid and serum beta hydroxy butyrate levels were 
recorded, indicating mobilisation of body tissue 
reserves during exercise. 

(Oservations at the CTVM have indicated that 
well-fed animals increased in body weight at the 
stail of aworking perod, as fat was being replaced 
by muscle tissue, 

The loss of weight should not necessarily be 
regarded as a bad consequence. Ifthe animals are 
able to regain their weight within a reasonable 
period, 'working off their back' could well improve 
their overall efficiency. However, this only applies 
to animals which are in relatively good condition at 
the start of the working period, 

The Effect of Work on the Productivity
of Draught Cows 

a) Lactation 

Glucose has been identified as a nutrient 
which may act as a constraint on work or 
other productive functions in ruminants 
(Lcn, 1985). Glucose is not usually an 
end-product of digestion in ruminants and 
little glucose is absorbed from the gut. 
Sugars ingested into the rumen are quickly 
broken down by micmls and ruminants 
derive most oftheirglucose from precursors 
such as propionate and amino acids, 
Propionate production is encouraged by 
feeding diets with a greater proportion of 
concentrate, rather than roughage diets 
which promoteacctateastheendproductof 
fermentation. Long (1985) suggests dfit 
glucose availability may constrain work, 
particularly in growing animals or 
productive females. This may be true despite 
the animal's abilit) to synthesisc glucose at 
differenlial rates according to productive 
function, 

Glucose is essential for lactose synthesis and 
for certain other functions. The rate of milk 
secretion isrclatcd totheosmotic properties 
of lactose and isproportional to the rate of 
secretion of lactose (Rook and Hopwood 
1970; Rook and Wood 1959). 

A number of authors have stated that if cows 
are well-fed work will have no effect on milk 
yield. Research on European dual purpose 
breeds showed no drop in milk yield in cows 
in good condition (Krautforst 1947). 

Rajapurohit(1979) noted that in Egypt work 
had ill effects on neither the milk yield or 
health of working cows. Munz.inger (1982) 
states that in Senegal the weight 
development of Djakore calves whose 
mothers were used for draught power 

production and received a working ration, 
was significantly better than that of calves 
whose mothers did not work - and 
presumably did not receive a 'working 
ration'. The most plausible explanation of 
this is that the farmers took greater care of 
theirworkinganimals. 

Little study has been made of the effect of 
work on lactation in working cows or female 
buffaloes.Evidencesuggeststhatwhuncows 
work, daily milk yields decline and milk 
composition is affected. Research carried 
out in Edinburgh (Matthcwman ct al. 1989;
Matthewman et al. 1991) has shown 1hat 
exercise affects both milk yield and 
composition.Twelve lactatingandprcgnant 

cows walked approximately 9 km/d for 3 
weeks(maxiniuni 151o 17hourspcrweckor 
45 to 51 hours over 3 weeks) and at average 
speeds of 2.9 km/h. Milk yield was 
deprcsscdby7to 14'f Animals were fcdto 
requiremcntoidictsofkknowncomposition. 
The decline was associated with milk 
composition changes, which indicated that 
the decline was not due simply to an energy 
deficit, but also to the supply of specific 
nutrients. Milk fat yield (g/d) wits not 
affected by exercise, but lactose and milk 
protein declined by the same proportion as 
milk yield. Milk fat concentration (g/100g 
milk) therefore increased, but milk protein 
and lactose concentrations remained the 
same. 

Tei above results for milk yield agree with 
those of Rizwan-ul-Muqtadir et W,.(1975) 
who found that work caused a 14% drop in 
milk yield in buffaloes fed a ration 
containing 13% DCP given according to 

requirement. They ploughed 3 hours a day 
at speeds of between 2.1 and 2.9 km/h. Other 
authors (Jabbar 1980; Kibria 1982; Gce 
1983) have reported that exercise affects 
milk yield, but do not specify levels of 
reduction. 

Baion (1987) found that over a 5 week 
working period, cows inBangladesh in the 
second month offirst lactation lost between 
23 and 40% of the milk yield. These animals 
ploughed for 2 or 3 hours a day (maximum 
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of 19 hours per week or 95 hours over 5 
weeks) at average speeds of 2.2km/h. They 
were fed ad libitum alkali-treated or 
untreatedricestrawwithlkgfreshgrassand 
300g concentrate. Torncde (1939) in 
Germany working with cows ploughing in 
pairs, reported that ploughing for up to 8 
hcurs a day could cause up to an 80% fall in 
milk yield. It has to be mentioned however, 
thattheactuallengthoftheworkingperiod 
andtimeoffeedingcouldseriouslyinfluence 
the intake and time left to eat and ruminate. 

Although milk yield declines during exercise, 
yieldshavebeen shown to return toprevious 
levels when animals are rested for 2 days 
after 5 days ofexercise (Matthewman et al. 
1989). 

Diet may influence the response to exercise. 
Cows in Edinburgh were fed diets of 
different composition to provide different 
glucose precursor to determine whether 
glucose availability constrains lactation in 
working cows. The diets either provided 
high levels of propionate (from barley), 
aminoacidsfromundegradableprotein(fish 
meal) orstarchdigestedinthesmallintestine 
(from ground maize). It was found that diets 
which promoted high levels of rumen 
fermentationsupportedlactationbetterthan 
other diets. Such diets would be 
recommended for working cows. Rzcent 
research at ILCA suggests that working 
crossbred cows receiving concentrate 
supplements show better milk production 
persistencythennon-supplementedanimals. 
Barton (1987) found that cows fed 
alkali-!reated rice straw had a lower 
reduction in milk yield than cows fed 
unueacd sua,. Ffnulkes (1986) however, 
recommendedprovidingnutrientswhichare 
non-fermentable ai-c. digested in the small 
intestine, to reduce weight loss in female 
draughtbuffaloes. 

b) Reproductive Physiology 

The effects of work on reproduction in 
draught cows have been little researched, 
though numerous reports have been 
published which offer speculation as to the 
effects. Work carried out in early lactation 
could delay return to oestrus and reduced 
bloodsugarlevels resulting fromwork could 
affect implantation if work was carried out 
around this time (Macfarlane, personal 
communication). Baniualim et al. (1987) 

reported preliminary observations on the 
effect of work on ovarian activity in 16 non­
pregnant swamp buffaloes which worked 2 
h/day for 5days a week for 12 weeks. The 
animals were offered fresh chopped rice 
straw and grass (1:1) ad libitum with a salt 
supplement. Blood samples for plasma 
progesterone assaywere taken asa measure 
ofovarian activity. This was categorised as 
negative, doubtful or positive. Of the 8 
non-working cows, 6 were positive, 1 
doubtful and 1 negative, compared with 2 
positive, 2 doubtful and 4 negative in the 
working group in the last 4 weeks of the 
experiment. This indicated an important 
negative effect on ovarian activity duo to 
work. 

Weight losses resulting from work may be 
associated with reduced reproductive 
efficiency. Teleni ct al. (1989) concluded 
that a loss of approximately 17% of 
liveweight was detrimental to reproductive 
function. These animals were in good 
conditionandlowerlevelsoflossmighthave 
detrimental effects in animals in poorer 
condition. 
A study conducted by ILCA (Agyemang et 
al. 1985) on theeffect of work onproductive 
and reproductive performance ofcrossbred 
dairy cows in the Ethiopian highlands 
indicates that work had no significant effect 
on milk production, lactation length, days 
open, calving interval and services per 
conceptionwhen animalsreceivedadequate 
feeding and onlyworked for shortperiods. 

The Husbandry or Draught Animals 

Much draught animal husbandry and management 
is the same as for other aninuds, but there are special 
features which include the following: 
* 	draught animals have to be able to work %hen 

they might be least able to do so (i.e. at the end 
of dry season) 

0 	husbandry practices (e.g. vaccinations, mating 
of draught cows) will have to be timed in 
conjunction with work requirements 

0 work can cause stress and predispose to further 
health problems 

0 draught animals are therefore more vulnerable to 
illness 

0 veterinary care will be required at specific times 
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" some specific health hazards of work 

" good foot care is required 

* 	draught animals need to be easily handled and 
used to human beings 

* 	draught animal husbandry requires a greater 
labour input (for feedng, cut and cary) 

* 	draught cow nutrition is more complex than for 
oxen 

* 	draught animals may suffer heat stress, 

Seasonal Use of Draught Animals 

A regular routine of work should be mainanrcd 
outside the cultivation pcrioxL Draught animals 
should be used for carting in the dry season, rather 
then regrouping them with the grazing herds as is 
common in West Africa. This will keep them trained 
and reduce stress at the start of the new growing 
season. Draught cows have the advantage that if they 
are regularly milked, this contact wil! help to keep 
them tractable. Farmers, however, might consider 
the maintenance of such a routine an unnecessary 
demandontheirtimeandeffort.Thepositiveimpact 
of increased effort on family income needs to be 
demonstrated, 

Duration of Work 

The amourt of work expected from an animal 
should be determined by the food input, the 
condition of the animal and stage of lactation and 
pregnancy in females. If necessary, animals should 
not be worked every day, but the more work that an 
animal performs, the more efficient it is. Starkey 
(1981) found that well-fed oxen coald work 4-5 
hours per day for 5 days a week. Little is known 
about whether heat affects work output, but the 
preferred time to work is in the cooler parts of the 
day (7 - 11am; 5- 7pm). If condition is being lost, 
the work load must be reduced or significant 
supplementary feeds must be given. In temperate 
regions animals can work for 6-8 hours pxv day, 
presumably as a result of cooler conditions and 
better food inputs. It might be possible to extend the 
working period in the tropics if animals are fed 
F ;r quality diets -nd when greater advantage is 
t .of the cool parts of the day, thereby reducing 
the problems encountered as a result of heat stress. 

Lawrencc (1986) has described the 
mcthodology for calculating the amount of work and 
the duration (f work that could be expected from an 
ox on parilcular diets if tie animal is not to lose 
weight 

Housing 
Because of theirvalue, draught animals offer one of 
the best ways of introducing improved animal 
husbandry methods to local farmers. A simple
shelter or lean-to would provide the necessary 
protection from rain. Shelters should have a sloping 

floor to allow run-off to keep them dry and clean, 
and dung should be removed daily to reduce the 
problem of flies. Cood hygiene is essential and 
more harm than good can be caused by allowing 
houses or shelters to become dirty. Houses should 
be periodically disinfected and clean bedding 
provided. Troughs for food and water should be 
provided. 

Health Care of Draught Animals 

Pearson (1986) makes the important point that little 
benefit will be gained from better feeding, training 
and improved harnessing and implement design if 
health isneglected. Care is required to prevent stress 
and susbsequent loss of health to ensure the animal 
can carry out timely work. 

Draught animal husbandry should be as 
stress-free as possible. If animals are handled 
frequently, stress caused by contact with human 
beings will be negligible. Animals should be 
groomed (washed and brushed) and inspcted daily 
for wounds, skin infections, signs of harness­
rubbing and ticks. Hooves should be inspected and 
trimmed as necessary. 

Prior to the main cultivation season, attention 
should be given to health and condition to ensure 
that animals will be able to complete the work 
necessary. Since stress can arise because of poor 
nutrition, attention at this time to building up body 
condition is important. 

Good vaccines are available against rinderpest, 
anthrax, black quarter, contagious bovine pleuro­
pneumonia, haemorrhagic septicaemia, posteur­
ellosis and tetanus, and drugs are available for 
protection against trypanosomiasis. It should be 
bome in mind that vaccinations should be given at 
a time that work stress does not interfere with the 
immune response. Animals should be tested for 
tuberculosis, brucellosis, trypanosomes, piro­
plasmosis, Johne's disease and helminths. Cattle 
can be sprayed strategically against ticks using 
handsprays or washing. Routine drenching against 
roundworms and flukes is recommended, paricu­
larly where animals arc working in wetter areas. 

Ectoparasites such as as lice can be treated with 
insccticides. Brushes should also be treated to stop 
the spread of mange. Ringworm, which is more 
common in younger animals, can be treated with 
tincture of iodine daily on the lesions. Wounds and 
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scratches can predispose to other infections such as 
streptothricosis and should be washed and 
disinfected. Healing ointment will help protect the 
wound and keep flies off. 

Proper nose rings should be used rather than 
rope to reduce irritation and laceration of the nasal 
septum. Horn injuries from tight ropes and neck and 
shoulder injuries from harnesses can easily be 
avoided by careful attention to harnessing method,.. 
Ropes and harnesses should be disinfected 
regularly. Attention should be given to the possible 
atngersandcausesoflamenessinflelocalitywhere 

animals work or graze. Stones and earth can 
become stuck in the hoof, as well as thorns and other 
sharp objects. St-ains and sprains need complete 
rest. 

Feeding Draught Animals 

The nutrient requirements of draught animals have 
been described by Mathers (1982), Lawrence 
(1985), Pearson (1986) and Teleni and Hogan 
(1989). The main energy metabolites which supply 
working muscles are acetate, free fatty acids and 
glucose. Acetate is the main energy substrate for 
resting muscle, but when animals work, free fatty 
acids become more important and glucose 
utilisation is increased (Bird, Chandler and Bell 
1981; Pethick 1984). Other sources of energy for 
muscular work include glycerol and the glycogen 
present in xxy tissues. lit mature oxen, 
requirements for work would only compete with 
maintenance for metabolites, but in lactating and/or 
pregnant cattle greater competition for metabolites 
could occur. Energy requirements depend on 
maintenance energy required (Mi MEd), which is 
related to body weight (MAFF 1975), and also to 
rate of growth, type of work, other productive 
outputs (eg. conceptus and milk) and environmental 
conditions. 

At normal levels of work, cattle usually expend 
between 150% (Barton 1987) and 175% (Starkey 
1981) of maintenance energy expenditure. While 
energy demands for work can be substantial, work 
appears to have little effect on urinary nitrogen 
excretion and the demand for protein for increased 
muscle metabolism for work is considered to be 
negligible. There is no evidence that Work 

significantly affe,. Lsvitamin requirements, but it has 
been demonstrated that work can reduce blood 
levels of mirerals such as magnesium and phos-
phorus (Agarwal et a]. 1982; Pearson and Archibald 
1989). Mineral supplements can help to improve 
productivity in all classes of livestock. In cattle in 
West Java, Winugroho (1989) reported a 90% 
increase in liveweight gain in weaners, 28% in 
lactating cows and 76% in working cattle fed a 

mineral supplement comre .ed with un­
supplemented animals. Inhot Jimates animals may 
need extra salt to rcplace that lost in sweat. A 
calcium supplement such aw.dicalcium phosphate is 
also recommended to help bone development. 

If an ox is not grov,ing it will need to cat er-)ugh 
food to meet m,,'atenance and the requirement for 
work. For a 400kg ox working at 1.75 times 
maintenance this would be approximately 76 
MIMEd. For a 100kg pregnant (3 months) cow 
doing the same work and producing 3 litres of milk 
a day, the energy requirement would be ap­
proximately 95 MJME/d (see Fig. 1). 

Natual vegetation wiI provide such 
Ntlat etain tie oe aWo 

requirements only at cerain times of the year. Work 
done in the Ethiopia, highlands indicates that the 
energy content of dry roughages range from 6 to 7 
MJMF/kg. In adktifon most mature dry and green 
forages are found deficient in phosphorus and 
sodium (BediyeandSileshi 1989).Thetypesof tood 
available fordraught animals in West Africa include 
natural pasture (young, mature, senescent or 
standing hay), browse and tree leaves, fruits of trees 
(eg. Acacia albida and A tortilis pods) crop 
residues, agro-industrial by-products, concentrates 
from crops such as cotton and grounchiuts, grain 
millings, bloodmeal, fishnmeal, cereal grains, urea, 
molasses, salt and mineral supplements. Conserved 
roughages such as hay and silage are not commonly 
used in many parts of the trnples. Hence, application 
of new techniques and research findings to conseve 
part of the abndance of natural forage during 
particular periods of the year need., further attention 
(for example, roughage treatment with alkalis such 
as sodium hydroxide or ammonium hydroxide 
derived from urea to improve the nutritive value of 
poor quality roughages.) 

Draught animals are most called upon at the 
beginning of the wet season when foxod resources are 
poor. Strategic 'work flushing' one month before 
the start of this period would reduce the problemrs 
normally encountered. 

The timing of feeding during the day and the 
number of feeds when an;mals are working should 
allow the animal to consume as much food as 
possible. The btter the quality the diet, the better 
the intake. 

It is important to weigh animals regularly so 
Ct't food provision can be adjusted to requirements. 
Weighbands which measure the heart girth are a 
good alternative to weighing, bat should be 
calibrated for the particular breed. Conditionscore 
is a useful way of gauging the animal's nutritional 
status. 
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Appiication of the knowledge gained to an energy requirements. Routinisation of draught 
African farmers' situation will often be obstructed animal husbanoty will simplify draught animal use 
by a lack of resources. With reference to the in the farming operation and will insure that the 
prevailing climatic conditions, one could, however, appropriate measures are carried out at the right 
draw up a husbandry calendar based on the food time. An example of this is shown in Fig. 1. 
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Sustainable Systems 
To ensure the best use of scarce research funds, the 
needs of farmers and fanning communities must be 
determined The sustainability of systems depends 
on the balance of inpits and outputs. The powerand 
manure draught ainmals provide reduce the need for 
oil-powered machines and fertiliser. In this respect 
considerable gain can be derived from keeping 
draught animals on the farm all year round and 
operating a cut and carry system of feeding. The net 
input of nutrients and the resulting benefits from 
dung to productive farmland by cut and carrying 
fodder can be considerable. If draught animals 
graze on non-farm land, the benefit would be lost. 

As ruminants, draught animals are able to 
convert otherwise non- utilisable foodresourees into 
animal products. In addition, the reduction of the 

human workload allows more time for other farm 
activities, such as cut and carrying fodder. Research 
into the more effective use of animals for these roles 
deserves a high priority. 

Althoughtheintroductionofanimaltractionhas 
in most instances led to improved agricultural 
production, the actual increase has often arisen from 
an extension of the cultivated area rather than 
significantly higher production per ha. It must be 
stressed that the introduction of draught animal 
power can only bejustified if long term methods c-n 
be devised which optintise the use of the availab!e 
resources, ratl-cr than shci. term maximalisation of 
production. The use of fallow land for cut qndcarry 
purposes or, as in the case of Nigeria, a better use of 
the fadamas should be researched. 

In farming systems where draught power has 
been employed for a number of years, similar Paths 
will have to be followed to relieve the increasing 
pressure on the environmett. Further research into 
the optimalisation of the productivity and efficiency 
of the draught cow under different sustainable 
systems will have to be encouraged. 

Future research needs 
In areas where draught animals are used, farmers 
should be encourged to make the greatest possible 
use of their animals for farm work and transport. 
The more work that draught animals do, the greater 
the efficiency ofuse of the inputs required to support 
them. Extension programmes backed by sound 
on-farm research are required to determine ways of 

optimising the value of draught animals to the 
farmers who own them. Only when farmers see the 
benefits of their ireeased work load will they accept 
and apply new husbandry strategies. 

The relationship between work, stress and ill 
health requires further elucidation, with attention 
given to the strategic requirements of draught 
animals to allow them to provide draught power at 
the crucial times in the farming calendar. 

The requirements of male draught animals and 
oxen are relatively straightforward Work could 
double the maintenance energy requirement and 
food consumption must be high enough to meet 
these requirements if the animal is not to lose 
weight Farming systems research is therefore 
requiredfood todraughtdetermine ways ofonproducingthe adequateandfor animals farm t 
deter t animalsyonithe farm nto 

determine types of locally-available supplements 
which might provide an adequate die. 

The nutritional requirements of female draught 
animals are more complicated and research is 
required to determine the types of local food which 
can best support lactation and pregnancy as well as 
work. The complementary roles of diets which 
promote rumcn fermentation and those which 
promote digestion in the small intestine deserve 
attention. 

The effect that work and exercise have on 
voluntary food intake, rate of passage and digestion 
is at present not clear. This topic requir.s more 
clarification. 

In West Africa there is increasing pressure on
land for cultivation and other human activities and 
this places increased pressure on food resources for 
draught animals. Althouigh oxen are the preferred 
draught animal, there is much evidence that smaller 
draught animals, such as small breeds and cows, can 
carry out the same farm work as larger oxen. 
Research into the potential use of cows for 

cultivation and transport is required. 

Only when we can find sustainable long-term 
solutions in cooperation with the farming 
communities will peoplebe preparedtooverlook the 
short term benefits of ecological de.structive farming 
methods. The real challenge lies in the application 
of the knowledge gained to the establishment of 
sustainable farming environments. 

Rsm 

Cette cmvmication exanine les rdstdtats obtenus des recherches sur l'erploilationet 
la conduite des animtux de trait, et met en Jvidence les diffdrencesqul existent entre les 
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boeufs ctles vaches utilisis potir la traction.Pari Ic's thteis abord's figurent le 
raisonlniement du choix entre les vaches et k's boctufs pour la culture attelde etIcs tffets 
du travail sur la physiologie, le nmtabot'ismne, l'itatsanitaire, l'ingestionalitnentaire, la 
dligestion, les variationspondrralesctlaphysiologie kela reprohtctio' etde la lactation 
chez les fenrelles utilisespotrla culture attelde. 
Les moides d'arploitation etde conutite des anitntaux de trait sont examins,de ntme 
que les rmcthodessusceptibles i"tre adaptes o divers systinies tie rrodztction fondifs 
sur la culture attele. Les facteurs considires sont: le temqs e travail, lelog enent, le 
suivi sanitaire etl'alinentation des animat tie trait. U'e attention particulitre est 
accordtle d laWtzcessite d'optitndser l'utilisationdes ressources de l'c'ploitationagricole 
dans l'optique d'une agriculture viable. 
Les questionLv necessitantdes etudesphLV"approfinuies sott recapitldees.Des recherches 
sur lessystemnes devront etre effectiu es en collaboration etroite avec lescotnimauttcs 
locales a/in d'iden- tifier les inovens d inetre en oeuvre pour prodire suffisainnent 
d'alincnts pour les aniuzautx de trait et mnettre en place tiessl,stioes de prothiction 
reprohuctibles. 
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Management of Work Oxen in Sierra Leone and its Implication 
for Research 

Bai 11. Kanu and Francis A-R. Sankoh* 

Abstract 

.Anotlineofthe training andmanagementofworkoxen inoilementedby the Sierra Leone 
H-fr' Oxen Prograimri is presented This progranine aints to develop low-cost 
nmanagement practices and technology that will enhance both the profitability and 
sustainabilityof Sierra Leone agriculture. The paper ftwher describes the constraints 
on animal traction andfiutre research implications and needs. it conclusion, the need 
for adaptive research and proper managenwnt is stressedif farmers are to benefit from 
the technology. 

Introduction 
Work oxcn account for only 1%of the national herd okcatteandarcoutie bonly % f ftoa 
population. Thcy play an important role in thc 

agricultural development of the small scale farmer 
in primary cultivation (ploughing and harrowing), 
and village transport. Work oxen also provide meat, 
hides, manure and income. 

The initial investment in work oxen technology 
for the small farmer is very high. Farm inputs such 
as fertilisers and herbicides are costly and often not 
available. The oxen are often poorly fed, managed 
and underutilised. With this knowledge in mind, the 
Work Oxen Programme has identified two major 
areas of research and development for work oxen in 
Sierra Leone: 

" 	Inthe northern districts where over 75% of the 
cattle population is found and 90% of the work 
oxen technology is established, there is the need 
to intensify and diversify the use of work oxen 
to inL ease their contribution to farm and rural 
economy. The quality of dry season feeding and 
the working patterns of the oxen also must beimprovd. 

* 	Inother districts of the country, especially in the 
sub-humid districts where work oxen are not 
well established, identificationof the constraints 
to work oxen technology is needed, 

The main aim in both cases is to developsuitable 
low-cost management practices and technology that 
will enhance both the profitability and sustainability 
of Sierra Leone agricultute. 

'Work Oxen ProgrammeP.O. Box 766, Tower ll,
Fretown, Skerra Leone 

Intensification and Diversified Use 
of Work Oxen in Sierra Leone
 

At present, 95% of work oxen usage is for primary

cultivation (ploughing and harrowing) in swamps,
 

bols and uplands for rice and groundnut cultivation. 
The use of work oxcn in vegeable cultivation is 
becoming increasingly important especially in the 
Koinadugu district in the northern province where 
vegetables are cultivated in the swamps during the 
dry season, and in the uplands during the rainy 
season. The Work Oxen Programme seeks to 
intensify and diversify the use of work oxen in the 
dry season cultivation for the production of more 
food crops.The Work Oxen Programme, in collab­
oration with the Rokel Leaf Tobacco Development 
Company (RLTDC) is using oxen to prepare ridges 
for growing tobacco. The use of work oxen in the 
cultivation of corn and egusi in the Tonkolili district 
is becoming increasingly important. 

In the other districts where work oxen 
technology is less established, the use of work oxen 
is limited to primary cultivation and transport. 

Management of Work Oxen in Sierra 
Leone 

Selection of Work Oxen 
Entire N'Dama bulls 2-3 years old are purchased 
from the weekly cattle markets in the Koindaugu 
and Bombali districts by Work Oxen Extension
Agents and/or Work Oxen Contact Farmers. These 
extension agents/contact farmers are provided with 
the following criteria for the selection process: 

0 	stocky animals with short legs 
* 	 broad chest 
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4 	strong feet 

" strong muscles under a fine,short-haired, glossy 
coat 

" 	 powerful short neck 

thick nape, wide head,strong and wide-bitsed" 
horns of medium length and angled forward 


" strong healthy hulls with no external parasites. 


Selection of work oxen is also done from herds 
or areas where there have been no recent outbreaks 
of epidcmic diseases, hence the need for contact 
farmers. Contact cattle farmers/rarers also serve as 
a source for work oxen. The availability of work 
oxen is being affected by the demand for meat, 
because about 60ofthe cattle slaughtered forncat 
are bulls. 

Preparation of Work Oxen 

Once the bulls have been brought to the station, 
routine treatments for worns, wounds and external 
parasiles are carried out. During this period ihe 
animals also get used to frequent handling by oxen 
trainers. 

Castration is generally done using a Burdizo 
blx)dless castrator. Bulls should be over 2 years 
before castration, to allow for the development of a 
strong neck that is aided by male hormones. 
Castration can be done throughout the year. Fach 
castratedbull is fixedwitha nose ring after punching 
a hole in the nose septum. The lioe should be made 
as far from the front of the nosc as possible to reduce 
the danger of the nose tearing, and should be 
punched at least aweek bore training begins. The 
sharp points of the hors should be cut off with a 
hacksaw to minimise the risk of injury to humans or 
other animals. All these operations - castration, 
nose-punching and removal of horn tips - should be 
carried out by a competent field supervisor/ 
assistant, 

Training of Work Oxen 
The training period normally lasts between 3 to 4 
weeks and depends on the experience of the oxen 
handlcrs, the age, character and condition of the 
animal. The training procedurcs include: 

* 	 Familiarization: getting the animals used to the 

trainers. 

" 	 Yoking and reining: these should be fitted after 
4--5 days of familiarisation. 

* 	 Training to walk: once the animals have bccn 
yoked, a chain is attached to the middle of the 
yoke, which is then hooked to a large log. The 

it 

reins fiom the nose or horns are used to control 
the movement of the animals. 

0 	Command: consistent commands ina local 
language are used from the very beginning.
Words should be clearly distinguishable from 

each other. 

0 Training to plough: after 14 days of training, the 
log should be replaced by a plough. 
The animals where possible also need to be 

trained to perfomi other operations such as: 

0 	 ploughing and puddling 

* 	 harrowing 

0 	 ridging and weeding 
0 	weeding 

0 	groundnut lifting0gordu itn 
These later operations are being done on station. 

Farmers at the moment are more interested in 
ploughing, harrowing and transport. 

Maintenance 	of Oxen after Training at 
Farm Level 

eding
 
All oxen arc grazed during the day and brought to 
sheds near dwelling houses in the evening where 
they have noopportunity tograze at night. At present 
it appears animals have enough grazing time during 
the day since fain operations with them normally 
end around 12 noon. Crop by-prductsare abundant 
during the rainy scason. Tile major problems during 
the dry season arc he low nulritive value of the grass 
and the burning of the grazi,-g arcas. In many areas, 
inland valley swamr i are a%-..dable where animals 
graze during the dry season. In Work Oxen stations, 
stall feeding using crop by-products is used and 
farmers arc encouraged to do this in their farms. 

iealth Care 

The Work Oxen Programme has a comprehensive 
animal health unit resx)nsible for treating work 
oxen in the programme operation areas, ad , 
drug-rcvolving fund to ensure the availability of 
drugs at all times. 

Slieller/Paddock Maintenance 

The Work Oxen Progranmme ensures that all work 
oxen are properly sheltered. Paddocks are 
constructed at the back of houses but in some parts 
of Koinadugu district, one or two pairs of oxen are 
sheltered in a well-venlilated room at the back of a 
house. During the dry scason w%'hcn oxen are not 

1.38
 



frequently used, some farmers send their oxen to 
local cattle settlements. 

Constraints 

Availability of Drugs 

Basic drugs and vaccines are not available from the 
Veterinary Services Division and in times of disease 
outbreaks many work oxen are affected. 

Feeding During try Season 

The problem is preservation rather than shortage, the 
indiscriminate burning of grazing lands and lack of 
knowledge of the use of rice straw and other crop 
by-products. The Work Oxen Programme has 
started training on stall feeding during the dry 
season. 

Transportation 

For effective implementation of the Work Oxen 
Programme, there is a need for appropriate 
trn.slx~rt for extension staff. 

Availability of Bulls 

The competition for bulls between farmers and 
butchers is bound to continue, and unle.ss steps are 
taken, the shortage of bulls for work oxen will 
become acute in the near future. 

Availability of Appropriate Ilarnessing and 
(;razing Ropes 

The availability of appropriate hamessing and 
grazing rope.s is a major problem. Grazing oxen 
that are not tied and controlled can destroy growing 
crops. 

Research Implications and Needs 
Research into the effective use of draught oxen 

should Ie geared to: 

0 	 Determining the nutritional requirements of the 
N' Dama cattle uscd is draught oxen. 

* 	 Determination of the nutitional value of the 
various forag.s available for grazing cattle. 

* 	 Determination of yield and adLptability of other 
tropical forages from outside Animal Research 

Centre. 

0 Determination of the productivity of the 
N'Dama under inlensive management. 

0 Trials on the use of N'Dama cows as draught 
animals. 

0 The need to continue the investigation into the 

use of indigenous hcxl medicine and local 
remedies for draught oxen. 

Conclusion 

With work oxen technology gradually becoming 
importanl Io the small fanner in Sierra Leone, its 
uses should be improved upon, especially in the 
northern districts. In the newly establishcd work 
oxen areas, a thorough study of the constraints of 
work oxen technology establishmen should be 
done, and a gradual inlroductory approach of the 
technology implemented. 

Developmcnt of work oxen technology should 
always be accompanied by appropriate extension to 
famlers if the farmer is to benefit from the tcch­
nology. 

Rsum6 

Les ndthodes de dressage et de coduite des boeutfv de trait tilis;esdans le cadre du 
prograntne Bo ufs de trait en Sierra Leone sont brivenkent decrites. Ce prograum! 
s'attached nutre artpoint des pratiques et des technologies tie covtdoite peu cot'ie es 
susceptibles d'aineliorer les retulenents el la viabilit de I'agrictlturesierra-h1onieule. 
L's obstacles qui s'opposent t l'adoption do la traction anhomale et Iis perspectives et 
arcsde recherche sont pssis en revue. LYtttde conclht d Iatnccssitt d'entreprendre 
ties recherches d'adaptation et d'adopter des mthodes approprices do gestion 
perniettantarty paysans do tirerprofit des itinerairestechniques proposs. 
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Camels and Donkeys as Pack and Transport Animals in
 
Semi-Arid Northern Nigeria: Herd Composition, Management
 

and Utilisation 

W . Akin Ilassan and Bode A. Ibitoye* 

Abstract 

Asurvcy of201 catnelant/donkey oivners/users of986 aninialsat 10 localionsin Sokoto 
Stateof Mgeriarevealedthefollowving about the aninials:averageherdsize; 4 and6fi)r 
canelsand tnkeys, respectively;types ofcanjelsfouind, 'Bakinhiri', 'Ja','aahari' and 
'Taquwa'; typ1es of donkeys fjoind, 'Aurako, 'Bakinjaki', 'Ehokusu', 'Gohro', 
'Gwanibaza',and 'Janqora';'Ia' canelsaiti 'Eliokusu 'dhnkeys werethe n1stpopulous 
in tie stutd, area;overallser ratio, I:1 in I .th species. Alanagene'nt of the aninls is 
largely ertetisive. Average age at ctvwnc. icenient of training,2.6 and 3.4 years for 
donkeyv and canelsrespectively; trainingperiod 2.5 and 3.0 nvonths: proportionof 
herdput intouse, 801Tfior canwels and65 11fo r dotkeys; dtly inconme per animul,N22. 
Te aseofthe animalsfirpackandtransportseens to be alucrativeconw ercialventure. 

Furtherstudies will coitfirni or tieny this. 

Introduction 
Despite the introduction of motorised trans-
portation, camels and donkeys remain an imporlant 
means of transportation in the arid and semi-arid 
regions. Apart from use by nomads who are 
continuously seeking grazing and water, these 
animals are employed in transporting farm produce 
to local markets (Jahnkc 1982; Katsina 1990). 
Camels provide a cheap and reliable alternative for 
short distance transpxrt. Many kinds of g(ods are 
regularly thesrerted over shorl and medium 

itances wherever [tie svlume or value of trade is 
too low to make motorscd transport fcasiblc, and 
where roads are bad or non-existent. During the 
recent famines in the vast dry areas in Africa, camels 
were frequently used to cany relief food to remote, 
otherwise inaccessible locations (Schwartz 1988). 

Soko2o State s aseie 
animals play important roles in the movement of 
people and agricultural goods in the area. This study 
was therefore carried out to gather basc!ine 
infomation on the uses of camels and donkeys for 
these roles in tie study area. It is hoped to be 
followed by detailed invcstigat ions with a view to
enhancing (ie contribution of the animals to [hescio-cconomic life of ,groastoralists. 
soeom lii... 

*IDlpartnxid of Anlnuil Sciknce, tM.t. 246, %okolo,
Nigerha. 

Methodology 

The Survey Arta 
The present study was carried out at 10 locations in 
Sokoto State of Nigeria - Blodinga, Dange, 
(oronyo, Gwadabawa, Kware, Rabah, Sokoto, 
Tarnbawal, Wanakoand Wurno. 

Sokoto State is located in the north-western xrt 
of Nigeria, bordering the Republic of Benin to the 
west and Niger Republic to the north. The state falls 
within two vegetational zones: the Sudan savanna 

and northern Guinea savanna. The climate is scmi­
arid and charactcrised by alternating wet and dry 
seasons with a short cool and dr, period ­
'harniattan'-which starts in late Oclolr and ends in 
late Fcbruary. The duration and intensity of annual 
rainfall increase from north to south, ranging from 
60-160 Ldays and 635 to 1)00O mm respectively.The 
mean monthly temperature is generally high, 

highest temperature occurring in 
April. Relative hi ges frni1te %ith 
April. Relative humidity ranges from 12 to 71%with 

the highest occurringinAugust. 
The Survey 

By nmeans ofstructurcd questionnaires, atotal of 201 
owners/users of camels anddonkeys were randomlyinterviewed to obtain fir, -hand information on the 
pack uses of animals in Sokoto State. Aspects 

covered were respondenl's biodata, herd size and 
composition, types of stock, management and 
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utilisalion. Data collected were analysed using 
mean, percentage and range. 

Results and Discussion 

The Respondents 

Table I shows the bio-data of the owners/users of 
thecamelsand donkeys in the survey area. The 201 
respondents were mostly young men of mean age 
33.8years(30.0-38.2)withabout5years(3.7-7.2) 
of experience. They were all married with an 
average family size of 4 persons. Estimated overall 
mean annual income from the use of animals for the 
puqioss under consideration was N 8500. 

Herd Size and Composition 

The total sample sizes of camels and donkeys 
surveyed were 324 and 662, respectively (Table 2) 
with the overall mean herd sizes of 4 camels and 6 
donkeys. There were small variations in the herd 
sizes for the two species among locations. The 
average herd size of 4 camels is much smaller than 
9 animals reported earlier for breeding herds in the 
same area (Hassan et al. 1988). The number of 
donkeys encountered in the survey was more than 
twice greater than that of camels. This is to be 
expected because the smaller and more manageable 
size attracted more respondents to them. Sex ratio in 
thetwospecieswasveryclosetounity. Thisisnmuch 
higher than one-third reported for camels (Ilassan et 

Table 1. Particulars of respondents (mean values). 

Location Age 
(Years) 

Bodinga 34.1 

Dange 34.4 

Gomnyo 31.9 

Gwadabawa 32.1 

Kware 31.3 

Rabah 36.1 

Sokoto 38.2 

Tambawal 33.3 

Watnako 30.0 

Wumo 37.0 

Overall Mean 33.0 

al. 1988). It however shows that animals of both 
sexes are employed for packing and transportation 
in almost equal proportion. 

Types of Animals 

Based on coat colour pattern, 4 distinct types of 
camels and 6 types of donkeys were found in the 

survey area. They are the 'Bakinbiri', 'Ja', 'Mabari' 
and 'Taquwa' for camels, and 'Auroko', 
'Bakinjaki', 'Ehokusu', 'Goho', 'Gwambaza' and 
'Janqom' for donkeys. Tables 3 and 4 show the 
distribution of the various types in the survey area. 
The 'Ja' camels constituted the largest proportion 
(40%) and are almost evenly distributed. Of the 6 
donkey types, the 'Ehokusu' was the most frequent. 
There seems to be great variation in the popularity 
of the various donkey types among locations. For 
instance, the highest concentration of the 'Aurako' 
was found in Wumo while the 'Goho' dominated at 
Dange. The distribution also shows the relative non­
popularity of 'Bakinjaki', 'Gwambaza' and 
'Janqom' donkeys in the study area. 

Management 

Very little attention was paid to the housing of the 
animals, which were kept in open yards at nights, 
hence the lack of data on costs of housing and 
holding facilities. The animals were fed mainly on 
crop residues (rice and wheat stover, cereal stalks, 
onion stalk, sugarcane top) supplemented with 
cereal grains and salt. They were normally led to 

Experience Annual 
(Years) Income (N) 

5.2 9475 

4.7 8825 

4.4 7950 

4.5 8470 

3.7 8425 

6.4 7125 

7.2 8222 

4.3 8900 

4.3 8666 

4.6 8933 

4.9 8499 
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Table 2. Pattern of Ownership and Mean Herd Size. 

Camels 	 Donkeys 

Location No. of No. of No. of 	 No. of 
resp. % Mean 	 Mean 

Animals Herd resp. % Animals Herd 

Bodinga 7 35 22 3.1 13 65 74 5.7 

Dange 11 52 58 5.3 I1 52 79 7.2 

Goronyo 8 40 26 3.3 10 50 40 4.0 

Gwadabawa 9 45 33 3.7 II 55 49 4.5 

Kware 8 40 30 3.8 12 60 67 5.6 

Rabah 7 35 33 4.7 13 65 72 5.6 

Sokoto 11 55 43 3.9 9 45 74 8.2 

Tambawal 5 25 19 3.8 14 70 65 4.6 

Wamako 11 55 31 2.8 13 65 64 4.9 

Wumo 8 40 29 3.6 15 75 78 5.2 

Totals 85 - 324 - 121 - 662 -

Mean 8.5 42.2 3.8 3.8 12.1 60.2 5.5 5.5 

Table 3. 	 Pattern of Ownership and Mean Herd Size Distribution of various types of camels 
in the study area. 

Types, number and (%) 

Location Bakinbiri Ja Mahari Taguwa Total 

Badinga 5(23) 9(40) 6(27) 2(19) 22 (100) 

Dange 11(19) 28(48) 13(22) 6(10) 58(100) 

Gorongo 5(19) 12(46) 9(35) (0) 26(100) 

Gwadabawa 4(12) 21 (64) 6 (18) 2(6) 33(100) 

Kware 2(7) 18(55) 12(36) 6(20) 33(100) 

Rabah 3(9) 18(55) 12(36) 0(0) 33 (100) 

Sokoto 4(9) 10(23) 17(40) 12(28) 43(100) 

Tambawal 7(37) 12(63) 0(0) 0(0) 19(100) 

Wamako 6(19) 16(52) 5(16) 4(13) 31(100) 

Wumo 0(0) 15(52) 14(48) 0(0) 29(100) 

Total 47 (15) 159 (49) 88(27) 30(9) 394(100) 
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Table 4. Distribution or various types of donkeys in the study area. 

Types, number and (%) 

Location Aurako Bakinjaki Ehokusu Goho Gwambaza Jangora Total 

Bodinga 30(41) 8(11) 11 (15) 19(26) 6(8) 0(0) 74 

Dange 20(25) 7(9) 9(11) 35(44) 8(10) 0(0) 79 

Goronyo 0(0) 4(10) 22(55) 10(25) 2(5) 2(5) 40 

Kware 19 (28) 11 (16) 25(37) 6 (9) 3(5) 3(5) 67 

Rabah 13(8) 8(11) 27(38) 24(33) 0(0) 0(0) 72 

Sokoto 14(19) 1 (1) 32(43) 20(27) 7(10) 0(0) 74 

Tambawal 13 (20) 0(0) 34(52) 18(28) 0(0) 0(0) 65 

Wamako 2(3) 5(8) 27(42) 10(16) 6(9) 14(22) 64 

Wurno 42(54) 8(10) 9(12) 12(15) 5(6) 2(3) 78 

Total 163 (25) 62(9) 219 (33) 160 (24) 37(6) 21 (3) 662 

water sources such as streams, rivers or ponds for Utilisation 
drinking water. Disease conditions frequently Selection of animals for work is based mainly on 
noticed in the herd were swollen neck and vomiting age, size and health :1.1tus. The animals normally 
which were treated by oral administration of herbal undergo some training before use. Mean ages at 
extracts, and salt and water respectively. commencement of training and duration of training 

Table 5. Mean age at commencement and duration or training. 

Age (years) Duration (months) 

Location Camel Donkey Camel Donkey 

Bodinga 2.5 2.5 3.5 2.5
 

Dange 3.5 2.3 2.6 2.3
 

Goronyo 4.2 3.0 3.0 2.8
 

Gwadabawa 4.3 2.0 2.5 2.0
 

Kware 3.0 2.2 3.7 2.5
 

Rabah 2.9 2.7 2.0 3.0
 

Sokoto 3.5 2.5 3.3 2.7
 

Tambawal 3.2 3.0 3.2 3.2
 

Wamako 4.0 2.4 3.1 2.0
 

Wurno 3.3 3.0 3.2 2.4
 

Overall Mean 3.4 2.6 3.0 2.5
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are 2.6 and 3.4 years and 2.5 and 3.0 months 
respectively for donkeys and camels (Table 5 ). The 
selected animals are trainedby carrying children and 
small loads and following the older ones. Stock 
replacement takes place on the death of old animals 
or when they are sold for reasons like bad 
temperament and poor health. Replacement animals 
come from within the herd or outside, 

About 80% of the herd size of camels was put 
into use. A lower proportion (65%) was recorded for 
donkeys. Farm produce transported by the animals 
in the study area include grains (sorghum, millet and 
cowpea) onion and potato. Others are hay (Harawal) 
water, crganic manure and sand. The size of load an 
animal carries depenLs mainly on its body weight. 
Charges for service depends on size of load (rather 
than weight) and/or distance. Donkeys are more 
commonly used for short distance travel than 
camels. Using the animals for packing fetches an 

average of N21.50 daily. However, the actual daily 
gain is a subject for further research. 

Conclusions and Recommendations 
Camels and donkeys will continue to play active 

roles in the transportation of farm inputs and 
produce for short distance travels in the study area 
and other areas with similar characteristies. The 

rising costs of motor vehicles and spare parts in 
Nigeria necessitate increased use of animals for 
rural and urban transportaion. This paper presented 
a mere overview of the transport and pack uses of 
these animals in the study area. Further studies need 
to be directed toward the charactcrisation of the 
various types of camels and donkeys involvj, type 
or breed evaluation in terms of adaNpability and 
work perfomance, and cst and return analysis. 
This will enhance an understanding of the catalytic 
roles of the animal in agricultural production. 

R~sumn6 

Les d.vrlres suim'antes ressortent d'ime enqutte nirte arrprs de 201 pro­
pritaires/utilisatetrstie chain'attr et d'dnes (986 auinuarL aot total) dars 10 localites 
de doelSawoto au Nigeria: effectifs noyetv tes trotpeaur:4 chancatur et 6 dires; 
types de chanwraux: Bakinbiri, Ja, Mahariet Taqiuva: types d'dires:,Alrak, Ba1iijaki, 
Elrlasi, Golu, Gwanibaza el Janqora, avec les chanieaurJa et les dres Eiokusli 
repr.sentait les espilces lcsphLrcfreqiwc' nt rencontresdatr la zone d'truk;tacrde 
mascidinite: 1/I pour les deux esp)ces. Les aninraux srt dans tre large nkwsre deves 
dans le cadre d'u:n sVstlnk tde gestionerteitvif.Ic dressage coinence o l'dge dc 2,6a-zs 
poor les dres et ti 3,4 ans p'our ls crhaimkats, avec tute perioe tie dressage de 2,5 et 
de 3 njois respectiveme'rr. I' pourcentage d'effectif" h trorpeaunis d cotribtttion est 
d 80%pour les chanaLrrt de 65% poir 'lesi res. I' reven journalier degagepar 
anrimalest do 22 naira.L'rtilisation des ainurau" parirle bit et le transport apparaft 
convie rre operation co;?vy'rcialehicrativenusi des ettdes conplinothtaires d'vront 
itre entreprisespoor confirjrnrr o infirororcette hypothse. 
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An Extension Delivery System for Animal Traction Technology 
in Developing Countries 

Jibril Abubakarand Mohammed A. Gwarzo* 

Abstract 

71se emerging importance of aninal tracti.i as an alternative option to mechanical 
traction is highlighted and the need for an effective trtension svstemn to transfer the 
technology stressed E'teilionmtdia that coild be used to advantage are discussed and 
strategies for promoting an;n,,ialtraction progranvyes suggested 

Introduction 

The rising cost of farm tractors and the declining 

purchasing ability of farmers in the developing 

countries is making animal traction (AT) a worth 

while op(on. Apart from being lower in initial and 
running costs, AT is technically less involving ard 
culturally more compatible with the practices and 
educational status of a lange number of faners in 
developing countries. Furthermore, the droppings 
of the aninid could be used as manure while the 
animal cou!db soldorslaughteredandusedasmeat 
when the fanner no longer feels the need for it. Thus 
as long aisthe animal is alive it not only maintains 
its initial cost, but its value could actually be 
appreciating. 

Successful research intoATtechnology will lead 
to nothing if there is no properly conceivcd and 
meticulously implemented extension delivery 
system to disseminate research findings to the 
'tractor-less' peasant farmers. It will be un-
pardonable for the extension units of these countries 
to be caught napping whil'- research results pour in. 
There should le an extension package ready to 
diffuse both the existing technologies andothers that 
may arise, 

The Central Task of Extension 

Extension is the primary link between the fainncr 

and the factors external to his immediate 
environment and knowledge. It will be the 
re.sponsibility of the extension unit t,,) assist the 
farmers, to learn albout and take advantage of new 
opportunities that can improve their agricultural 
practices (Arokoyo and Mijindadi 1989). With 

*Nalkmnal Agrkulfural Kxrn,.hn and Research I.talon 
Services (NAERI.S). Alumdu tktlo Unlvershly, 7Arla, 

reference t) AT, extension effort will be required to 
stimulate the farmers' interest and provide the 
necessary support to help the farmers reduce the risk 
of failure that could arise from improper use of the 
animal and implements. 

As farmers' initcrest grows, the extension 
officers need to be involve(' in stimulating the 
formation of AT cooperatives, cstablishing of 
workshops where artisans can construct and repair 
AT equipment; and in organizing regular training 
sessions for agricultural and veterinary personnel 
already or intending to work with fannes usi ng AT. 

Extension Methodologies for A ninmal Traction 
The following conventional exten.sion methods will 

serve for AT: 
1. 	 Elcctronicmedia,mainlyradioand 

television. 
2. 	 Audiovisulaidssuchasslideprection, 

ovheadj chasidco cin , 
ovcrheadprojcction,vidcoandcinema. 

3. 	 Extension publicationssuch as posters, 
leaflets, guidesandbulletins. 

4. 	 Conferences,workslolsscminarsand 
training. 

5. 	 Field denion.trations,agriculturalshows 
andnassrallies. 

For the benefit of readers who may not be 
familiar with the above extension media, their use 
shall be briefly discussed. Nomenclature of the 
media may vary from one country to tho other. 

Radio and Television:These media have the 
capability of reaching the largest number of people 

at the same time and can Ie manipulated to suit the 
conditions of the target audience. Telecasts are 
particularly valuable because they can simul­
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taneously transmit the voice and actions of the 
informer, giving a better understanding and 
appreciation of the concept being extended. 
Television suffers the disadvantage of being costlier 
and less adaptable to rural settings where electricity 
and service faculties arecinadequat. The radio 
comes in handy in this respect as its; initial, nning 
costs and maintainance costs are relatively low. 

Audio-Visual Facilities. Audio-visual facil;ties 
include slide projectors, over-head projectors, 
videos and cinema. Slide projection is particularly 
suitable for teaching purposes because still picturcs 
of events or processes to be discussed can easily be 
arranged sequentially and used for the teaclhng 
exercise. If need be, a part or the whole lpross cal 
be repeated very easily: a condition that is not so 
with the cinema, 

Extension Publications. Fxtension pub-
lications uscdat the National Agricultural Extension 
and Research Liaison Services include: postcrs, 
handbills, leaflets, newsletters, guides and bullctins. 
Posters and handbills are best for brief visual or 
diagrammatic messages. Leaflets can convey more 
technical information in sequential form; while both 
newsletters and bulletins are most useful for more 
extensive technical infomiation for a literate 
audience, 

Training, Conferencesand Workshops. These 
are fora that bring together specialists and 
prospective users. The objective is to encourage 
interaction and exchange of ideas. 

Field Demonstrations and Agricultural 
Shows. As the phrase suggests, field demonstrations 
andagriculturalshowsareorganisedtodemonstrate 
to the farmer in real life the practicality of an 
advertised idea. Such events also provide the farmer 
the opportunity to ask questions and make 
suggestions. 

Choice of Extension Method 

The extension method chosen will depend on a 
number of considerations. First is the nature of the 
message, whethertochange attitude, toprovide only 
knowledge or to teach a skill. It will also depend on 
the audience for which the message is meait, in 
terms of their educational backgrcund, age, religion 
and culture (Eseigbc 1974). 

Before any information is pre.sented, the 
objectives of the presentation must be stated, since 
this will gi"e a guide to the choice of media to be 
used. 

presentations involving the use of different media 
will be needed. 

In choosing extension media, cost is of 
paramount imporlance. Sometimes, extension 
officers allow the degree of sophistication or 
modernity of an equipment to guide their selection. 
This could lead to negative results as the audience 
may get so fascinated by the equipment that they fail 

to get the information. 
In designing audio-visual materials such as 

poster and transparcncies for presentation, due 
attention should be given to conventional symbols, 
signs and niode of reading or perception of the target 
audience. Illiterates for cxample, dknot necessarily 
look at drawings from left to right, so that a 
panorama rather than a strip cartoon design is 
preferable. Audiences who can only read Arabic 

also read from right to left, so, this must be note, 
when designing illustrations for this group. 

Suggested Sti ategies for Promoting an Aninial 
Traction Programme 

The following conditions will facilitate sucessful 
implementation of an AT programme: 

Establish training and input distribution centres 
at strategic locatioils to enable regular training 

of extension officers and fai..,ers and 
distributionofinputstofarnicrs.Wherepossile, 
mobile outfits should be used to reach as many 
farmers in as short a time as possible. 

0 	Providcanimal-drawn implemcnts at subsidised 
rates through the Agricultural Development 
Projects, Ministries of Agriculture and other 
related government agencies. 

* 	Establish a revolving loat from which the 
farmers can borrow money to buy animals and 
implements. 

0 Government encouragement of Lntreprenetirs to 
produceATequipment. 

0 	Establish both stationary and mobile veterinary 
clinics to look after the health of the animals. 

Incorporte an AT technology curriculum into 
the nationsspimary and secondary educationsystem. 

0 	 Hold AT competitions and shows, generously 
rewarding participants with outstanding per­
formance. 

The perceiv,:d needs of the target audience also 0 Regularly visit AT farmers and give them 
dictate whether a single presentation or several assistance. 
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Conclusion will also go a Ion( way towards enhancing the 

An efficient extension delivery system is necessary adoption of an AT technology. 

for a successful AT technology transfer. The It is hoped that bloth the people and tie 
approach to be used should be dictated by the goverment will work together to achieve self­
socio-cultural and educational background of the 
farmers. Provision of facilities that will prolong the sufficiency in food production through a greater use 

active life of draught animals and their implements of AT. 

Rsum6 

Cete conuimnication nrl en relief l'tiqortance crcissante de la traction aniniale 
considree en tari qu'option de substitution 4 la tractioi nktorisje. La nicessite 
d'instituer un systeme efficace de vulgarisation est nise en exergue ete s organes de 
vulgarisation auxquels il sera avantageusenm'nt fait appel sott passs en revue. Fifin, 
des strategies tie diffusion des programwes tic, cttureatteie sont proposes. 
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Test de Conditionnement des Boeufs de Labour en z,.-ie OHV 
du Mali 

Bakary Kone* ct John Caldwcll** 

R6sumd 

Les animaux sur lesquels ont port' les essais presentis dars cete communication 
s£'levaientdi68 bovins et appartenaient di26paysans de5 villages situes dans diffirentes 
rngionsdu Mali. Au cours de la saison sche, les boeufs de chaque village ont eitimis 
au parcours (TI) et refu L i complement alimentaire de 4 Kg de concentris, 45 (72) ou 
90 (T3) jours avant d'etre mis au travail. La classificarton des regites enfonction des 
efforts de tractioa diployes4 la suire de ces trois traitements se presentait dans l'ordre 
suivant: T3, 72 et T1. Les differences itaient statistiquement significatives (P0,05) dans 
la plupart des villages. Stir certains sites, le temps de labour par hectare itait 
sensiblement mains long avec les boeufs des lots 72 et T3 par rapport au temps requis 
avec ceux du lot T1. 

Introduction 
Le cheptel de la zone Opration Haute Vall6e (OHIV) 
dtait estimd en 1988 , 382,780 bovins dont 110,43% 
de boeufs de labour, 8,207 dluins et 29,275 asins 
tous utilis6s comme animaux de trait (OHV 1988) 
d'ob leur importance dans les syst.mes de 
production. 

LUenqu~te formelle de contraintes de 1988 et la 

collecte des donn6es de ba.e du P'ojet de Recherche 
sur les Systbmes de Production en zone OilV du 
Mali ont rdvel6e la traction animale (TA) dtait parmi 
les contraintes prioritaires citdes par les paysans. La 
TA comme contrainte peut signifier: manque de 
matdriel agricole et d'animaux de trait, mauvaise 
maltrise des techniques de culture attelde (CA), 
mauvaise alimentation des animaux de trait. 

La base de I'alimentation de ces ruminants est 
constitude par les pfturages naturels et les rdsidus de 
rcolte en toute saison. Pendant la saison s&he ces 
pfiturages sont ravagds par les feux de brousse 
laissant aux animaux de maigres ressources 
alimentaires. Pendant la m~me saison les animaux 
sont laissds en divagation. Au delA du faible effort 
de traction enrdgistrd chez les animaux au 
ddmarrage de la campagne (Kone 1988) des cas de 
perte, d'accident se produisent fr~luemment. Ces 
animaux ont besoin davantage de surveillance d 
soins pendant la saison sbche. 

$Division de Recherchesur I.Systm.m de i'nxluctlon Rurale 
(I)RSPR v dl.OltV), 11p9030 Iamako, Mali 

*0IER, Bamako, Mall 

En fonction de l'acuitd de ces probkmes lis A 
la traction dans notre zone d'intervention, le prdsent 
document traite d'un test de conditionnement 
pendant la saison skhe. L'objectif du test dtait ­
comparer 1'effet du conditionnement des boeufs de 
labour et du non conditionnement sur les efforts de 
traction, les superficies cultiv6es et la production defumier. 

Mthodes et mat~riels 
Le test a dtd entrepris dans 5 villages des zones nord 
de ]a zone OIlY du Mali au nord (villages de Kanika 
et Dordbougou), ,hl'ouest (Yekdbougou) et au sud 
(Landd, Dalacana). Les pratiques de conduite des 
boeufs de labour dans les villages citds consisle en 
la divagation de saison sche,en la raret6 des 
ressources naturelles. Au nord le matdriel animal 
dtait constitud de Zdbu, au sud de N'Dama et A 
l'ouest de Mdrd. 

Trois traitements de mode d'alimentation onm 6 
appliqud sur 68 bocufs de labour de races diff.rentes 
dans les 5 villages chez 26 paysans. Les raitements 
dtaient les suivants: 

Tl:boeufs de labour nourris Apartir des pfiturages 
naturels pendant la saison sche. 

T2:boeufs de labour condiiionnds (pliturages 
naturels +2 kg d'aliment Iluilerie Cotonni.re du 
Mali + 2 kgs de fanes de nidbW) pendant 45jours 
en semi-stabulation (nuit) avant le d~marrage de 
la campagne. 
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T3:Bocufs de labourconditionnds (m~me ration que 
le 2 ) pendant 90 jours en semi-stabulation 
avant le ddmarrage de la campagne. 

Les poids ont dt mesure A I'aide de ruban 
zoomdtrique Alecture directe Ai2 moments -au dibut 
et Ala fin de la priode de conditionnernent. 

Les mesures de superficie ont cow.rnd 
seulement le billonnage pour les villages du r .rd et 
le labour pour ceux du sud et de l'ouest. 

Pour l'estimation des diff&ents efforts nous 
avions utilisges les donndes suivantes (CMDT 
1986). Ueffort detraction moyen d'un boeufde race 
N'Dama en Newtons est dgal au poids vif en 
kilogrammes x 1.42. Les cliiffres correspondents 
des races ZL'bu et M&I sont 1.0 et 1.18 res-
pectivement. 

Les paysans, appelIs Unites de Production 
(UP),ont 6t6 traitds comme ripetiions et groupds par 

villages pour tester le facteur village. 

Au niveau des anirnaux, 2 effets ont 1ttesits: 

effet traitement et effet int&action traitement-
village. Comme les villages ont dti' choisi comme 
villages r6prusentatifs bass sur I'enqute de 

reconnaissance gindrale (Valencia 1987), I'effet 
village a N considrd comme alhaioire, et par 
consequent I'effet traitement comprenait une source 
de variation due Al'effet village-traitement, en plus 
de la variation due h l'cffet traitement maine. 

Rsultats et discussion 

EWfets sur les efforts de traction 
It y avait des diffdrences significatives dues A 
2 types d'effets: billages et traiteinents. Mais l'inter-
action billage-traitement n'dtaii pas significatifni au 
debut ni A la fin de la p~riode du conditionnement. 

Effet village. A travers tous les traitemnents, !cs 
villages avaient des efforts de traction de dmarrage 
diffrents variant entre 270 N et 460 N, au dubut 
aussi hien qu',) la fin de la p6riode du condi-
tionneinent. 

Au debut de la pdriode du conditionnement, 
entre le nord et le sud il y avait une difference 
significative entre les efforts initiaux (Tableau I). A 
I'intdricur de la zone nord il y avail une diff&ence 
significative entre le villages de Kanika (Ic plur 
nord, A300 N) et Dortfbougou (380 N); il en 6tait de 
mncme pour landd (420 N) ei Dalacana (370 N) dans 
le sud. 'routes ces disparits peut Our attribures 
surtout ,Ades effets agro- dcologiques (rarerO des 
ressources au nord et biomasse assez abondante au 
sud.) 

A la fin de la p&iodc du conditionnement 
(Tableau 2). les mrmes diffdrences significatives se 

trouvaient entre les zones du nord (360 N) ei du sod 
(410 N), et entre les villages i I'intrieur des rnCme 
zones: au nord entre Kanika (310 N) et l)onbougou 
(390 N), et au sud entre Land6 (440 N) ei Dalacana 
(390 N). 

Effet traitement. A [a fin de Ia pdiode du 
conditionnement, il y avait des diff&ences positifs
significatifs entre les animaux qui n'ont pas requ le 
conditionnement, ceux qui I'ont recu ,l 45 jours, et 
ceux qui l'ont reoqu 90 jours, sur le gain de poids et 

par cons&quent sur les efforts de traction - calcules 
(Tableau 2). Mais, au dibut de Ia p5riode dII 
conditionnement, il n'avaii pas de diffrences 
significatives entre les animaux qui devraient 
recevoir ces 3 diff&ents traitements ,Aparlir de cc 
morncnt (Tableau 2). Cela indique que l'effet du 
conditionnenent est on effet significatif pour les 

deux traitements, mais I'effet esi plus grand avec le 
nombre de jour 6levis. 

Le fait que l'interaction village-traiternent 
n'iait pas significatif indique que le condi­
tionnement est une pratique utile aussi bien dans les 
conditions moins favorables que dans les conditions 
plus favorables aux boeufs de labour. 

Effets sur les tenps nloycns de travail 
hK dans 2 villagesa 

ama et Y&6bougou) 
A Kanika le conditionnement de 90 jours a permis 
une reduction du temps de travail AI'hectare. Tandis 
qu'A 45 jours le temps A I'hectare a augmentd, cela 
pourrait dtre dO aux faibles, cela augmentations des 
efforts de traction et Aun mauvais dressage. Mais, 
AYikubougou le conditionnement n'a pratiquement 
pas eu d'effet sur le temps mis pour labourer les 
superficies (Tableau 3). 

Quant Ala production de fumier bien qu'elle n'a 
pu tre quantifier Ia stabulation nocturne des boeufs 
de labour a permis de produire de la poudre'te de 
funier. 

Conclusion 
Les rsultats auxquels nous avions abouti sont 
similaires Aceux obtenus pard'autres chercheurs du 
CIPEA (Khibe et al. 1990; Volet Fonsdbougou 
1986). 

Au demarrage des travaux champ&res, les 
animaux sont faibles (retard dans l'insiallation des 
cultures). Le conditionnement permet une amlio­
ration des efforts de traction surtout quand la durc 
est tongue. Son effet a penni de niduire le temps/ha 

,) Kanika mais n'a pas d'effet sur le temps de travail 
AuYdkibougou. 

149 



De l'avis paysan le maintien des animaux sous avoir de grandes superficies ddpend s..rtout de 
garde pendant la saison s.chc permet d'dviter les l'objectifdechaque paysan et de la disponibilitd des 
vols, les accidents. Conditionner les animaux pour terres. 

Abstract 

The subjects of the experiments reported in this paper were 68 oxen belonging to 26 
farmersin 5 vilagcs in different regions ofMali. During the dry season, the oxen at each 
village were allowed to graze (TI), given a supplement of 4 kg ofmixedconcentrate feed 
for 45 daysprior to work (72) or given the same supplementfor 90 days prior to work 
(T3). After these periods ofconditioning, the average draughtforce exerted by the three 
groups was in the order T3 72 TI. At most of the sites, this diffewnce was statistically
significant (PO.05). At some sites substantially less time was required per ha for 
cultivation with the 72 and T3 oxen than with the TI groups. 
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Efforts de Suivi et d'Entretien des Bovins de Trait dans 
le D~partement de I'Atacora, Bnin 

Senou Jean Kokoye* 

Rsum 

L'Inergieanimale essentiellenient utilisde pour la mncanisationde I'agriculturedarsIe 
Dipartementde I'Atacora est celle ties bovins. Depuis l'intrmtiction de cette forme 
d'utilisationd'energie aninale4 des fins agricoles l'on assiste de phs en phs 4 la 
rnzatrisedes problemeslies aux racesdisponibles,4 leurapprovisionnement ct J la nuse 
aupoint de tecluiquesde dressageadquat.Grdceaux organistuesd'intervention c aux 
diffierents projetsen cours d'ericutiot4wt syst.nie d'encadrementphis adapt a N tus 
sur pied et devra pernettre4)court ou d moyen terns,, une formation progressivedes 
paysans (4 tne mafitriseties differents aspects de la cotuitetes anintax,une nwilleure 
alinentationm, tat bon entretien,un suivi sanitaireadieqpat,tate utilisationrationlnelietes 
anintaaxpour otoutes les optirationscidtiurales(labo, buttage, semis, sarclage,recolte, 
transport),une bonne reformn, des animnatLr enfin tie carridre. 
Les taurillonsutilisds so't disponiblesaussi bien au nivean des troupeaux d'dc'vage 
tradtiomnelque ties ,narchWs o betailthi dt&partenment. En 1988sur 1180 noutellespaires 
introduites, environ 10% ont Ntacquis grdce au crilti'tPaire tie tocufs. Le notbre 
d'exploitatiotsOquipees reste encorefaible el Iesystltme actuel de crdclit doit ire rcm 
das le sens d'wte plus grandeefficacitJ. 
Quelques risultats assez satisfaisantssont dojd obtems, mais les acdons doivent se 
poursivreavec phs de rialisnm ct de dynandsme.de la partdes differents organisoes 
d'interventionet d'encadrenwntstrle terrain. 

Introduction 
Le Pipublique du Bdnin est administrativcment 
divisde cn 6 ddpartemcnts qui sont : I'Atacora, 
I'Atlantique, le Borgou, le Mono,I'Ou6m6 et Ie Zou. 
Le lUpartcment de I'Atacora, situd au nord-ouest 
couvre une supcrficic de 31,200 km avec une 
population de 579,000 habitants est composde ' une 
trentaine d'cthnics qui nSagissent diffenrmment face 
AI'utilisation de l'dnergie animale (bovine) pour la 
m6canisation agficole. Cette diff6rence d'accep-
lation varic 6galement d'une zone agricole AI'autre 
en fonction des sptculations dominantes (zone 
cotonnire, zonede culturesvivri'res et arachdibrc) 
et de la nature des sols. 

Approvisionnement des Animaux de 

Trait
 

Espces et march~s Ab~tail 

L'espce utilisdc pour ]a traction animale (TA) 
jusqu'A cejourdans le Drtement de I'Aacora est 

*Centre d'ActlonRiglonal pour It t)veloppenIMI Rural de 
rAtacora, BP 32, Natlltngou, Binln 

I'esp~e bovine au nombre duqucl on distingue les
 
races suivantes:
 

0 	Borgou 

0 	Borgou x Zbu (ZWbu sah61ien) 

0 Borgou x Somba 

* 	Somba 
Les races Borgou et Somba sont des taurins; les 

Somba sont naines, de poids vif moyen infdricur At 
160 kg ( 2 t 3 ans) rencontr6cs surtout dans la 
Sous-Pr6fecture de Boukomnlx; tiles sont trypano­
toldrantes et utilises rarement pour la traction, 
n'6tant en mesure d'accomplir que des travaux 
1dgers. 

La race Borgou el les m tis Borgou x ZAbu et 
Borgou x Somba ont un poids qui varie de 180 ii 220 
kg ( 2 A3 ans) et pr6scntent beaucoup d'int6n2t pour 
la diffusion de la culture attel6c. 

Les animaux sont disponibles dans toutes les 
Sous-pr6fectures, mais beaucoup plus A Mattdi, 
Kdmu, P6hunco, Kouandd, Djougou et Ouakd.Trois 
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Tableau 1. Caractristiques des Exploitations Agricoles (Dcembre 1988). 

Sous-Prdfcct. 
et Circons. 
Urbaines 

Popu-
lation 
Totale 

Popu-
lation 
A.G. 

Nomb. 
d'Ex-
ploit. 

Superf. 
Cultiv 

(ha) 

Superf. 
TA 
(ha) 

Eft. 
Bovin 

Eft. 
Pair 

Boeuf 

Moy. 
Expl. 
Equip. 

Principales 
Ethnies 

Bassila 39427 16533 3890 12069 155 5945 50 1.3 Nagot, Anit 

Ouakd 36841 13215 3254 8949 415 9225 95 2.7 Lokpa, Foda 

Djougou 105389 6392 13926 26197 1350 34876 606 4.0 Dendi, 
Lokpa,Yom 

Copargo 41958 22956 3827 10364 90 8228 25 0.7 Yom, Lokpa 

Natitingou 47256 34621 9755 15544 85 5432 18 0.2 Wama, Den, 
Otamari 

BoukomW 56878 37969 9516 16715 432 17220 70 0.7 Otama, 
Mbereme 

Toukountouna 18371 11673 2594 7852 49 5330 16 0.6 Wama, Nateni 

Tanguidta 32933 15892 4515 10129 2054 5432 192 4.3 Wama, Nateni 

Matiri 559411 4567 7098 19105 13164 11787 1166 16.4 Biali 

Cobly 32390 9743 3543 13795 3376 5637 528 14.9 Mberme., 
Lamba 

Krou 33231 1907 2312 22507 9061 49403 1029 44.5 Bariba, Peulh 

Pdhunco 27660 7904 2258 18315 3616 44826 796 35.3 Bariba, Peulh 

Kouandd 51515 30689 4233 18343 505 45061 385 9.1 Briba, Peulh 

Total/Moyen 579790 318758 68991 181569 34263 248402 40976 72 

Lgende 
Sous-Prdfect. et Circons. Urbaines = Sous-Prffectures et Circonscriptions 

Population totale = Population totale 

Population A.G. =Population Active Agricole 

Nomb. d'Exploit. = Nombre d'Exploitants 

Superf. Cultiv. =Superficie Cultivde 

Superf. T.A. = Superficie Cultivde Aila Traction 

Eff.Bov. = Effectif Bovin 

Eff. Pair. Boeuf. = Effectif des Bovins de Trait (Paires de B) 

%Moy. Expl. Equip. = % Moyen d'Exploitations Equipdes 

152 



- -

Tableau 2. Situation du cridit 'Equipement Palres de bocufs' au 31.12.89. 

Montant Octroyd 
Ann~es 	 de Boeufs 

1979/80 	 4,200,000 

1980/81 	 660,000 

1981/82 	 ­

1982/83 	 9,496,250 

1983/84 	 3,400,000 

1984/85 	 ­

1985/86 	 4,477,000 

1986/87 	 5,450,000 

1987/88 	 11,044,005 

Total 	 38,727,255 

grands marches Aibtail alimentent le Dpartement 
en taurillons. 11s'agit de: 
* 	 marchd de Kolokond., dans Ia Sous- pn~fecture 

de Djougou, A25 kms du chef-lieu et qui s'anime 
tous les 4jours 

* 	 marchd de Madjatum dans la Sous-prdfecture de 
Ouak6, A10 kms du cheflieu et qui s'anime tous 
les 6jours 

* 	 marchd de Chabicouma dans la Sous-pnrfecture 
de Kouandd A 8 kms de l'axe international 
Djougou-Natitingou A50 km environ du chef-
lieu et qui s'anime tous les 4jours. 

Au niveau de ces march6s, les jeunes animaux 
(2A3ans ) sont disponibles et le prix varie de 35,000 
A 40,000 FCFA. Lagriculteur a dgalement la 
possibilitd de s'approvisionner directement auprs 
des dleveurs peulhs sans intern6diaires aux prix de 
25,000 A.30,000 FCFA, ou d'oprer des retraits de 
son troupeaux s'il est propri6taire d'animaux 
confids aux peulhs. 

Lexistence de ces marchds et des facilitds 
d'approvisionnement direct constituent des atouts 
majeurs pour la diffusion et l'intensification de Ia 
traction bovine dans le Ddpartement . 

Choix des animaux 

Enform6ment aux normes indiqu6es sur les fiches 
techniques diabornes et diffus:es au niveau des 
paysans, le choix tient compte des caractres 

Nombre de Paires Montant A 
de Boeufs Rembourser 

46 5,648,040 

7 	 852,846 

--

105 13,198,280 

37 4,252,850 

47 5,614,158 

57 8,822,970 

116 14,633,078 

415 51,022,222 

morphologiques (masses musculaires didve­
lopp6es, poitrine ample cl profonde, membres 
courts, puissants et bien d'aplomb, bon 6tat de sant , 

onglons solides et caractr calme) el dc Iarace. 
Ces crit~res de choix sont ddjA maitrisds par 

certains groupes ethniques qui manifestent plus
d'intdrts A la diffusion de la CA compte tenu de 
leur receptivitd, ]a sp6cificitd de leur zone 
d'implantation, les sp&ulations dominantes. 

Dans tout le Ddpartement les vaches ne sont pas 
encore utilisdes pour Ia CA: c'est essentiellement 
des taurillons qui sont castrds, parce que les paysans 
reclherchent souvent le calme et la docilitd chez leur 
animal. 

Les agents d'encadrement assistent souvent les 
paysans dans le choix de leur animal, en particulier 
ceux ayant bndficid du credit Paire de boeufs. 

Cridit paires de bocufs 
Compte tenu du modeste niveau financier moyen 

des exploitations agricoles en Afrique occidentale, 
le cr.dit est souvent apparu comme un facteur 
ndcessaire au lancement de la TA. Ainsi dans le 
cadre de la promotion de la TA dans le D6partement, 
il a W mis au point un syst.me de crddit pour 
I'acquisition des bovins de trait. Cc cr6dit intituld 
'Cnddit Equipement Paires de Boeufs' et octroye par 
la Caisse Rdgionale de Cr.dit Agricole (CRCAM), 
a d6marnr en 1979 et a permis jusqu'en 1988 
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d'acheter 415 paires de bocufs (Tableau no. 2). Ls 
modalits d'octroi du credit sont les suivantes: 

* 	 existence d'une structure pr&coopdrative ou 
coopdrative datant d'au moins 2 ans; 

" 	ne pas devoir aux organismes d'cncadrement ct 
de financcmcnt par rapport Ailacampagne 
dcoutde; 

" 	niveau des raisafions Alaculture manuelle ct 
prvisions pour lacampagne agricole Avenir. 
C'est un crdit Acourt terme remboursable en 

3 ans avec une anrn6e &ediffdrd, sans accomple, au 
taux d'int&r,3t de 10% 

Compte tenu des difficult&.s cnrugistres dans le 
recouvrement de ces cr6ances sur les 10 ann(,'s 
qu'ont durd cette cxp.rience t tenant tompte du lait 
que dans laplupxut des ethnics, un adulte asouvent 
quclques tihes de bovins qu'il confic aux pcull ,on 
assiste Auic ror:entation de I'appui financier. Un 
effort de participv ion est demande au paysan par la 
constitution de sa I.aire de bocufs; Ic cr&tit est alors 
essenticllement conslitu par le matC-ricl de traction 
(charrucs, corps butvurs, canadiens, charrcttes, 
parfois scnoirs et souleveuses); c'cst lecas par 
exemple des crdits 6quipcmcnts du Carder, du 
projet Acord de Malfi, le Centre de Promotion 
Rural de Tcmlp6grC- (Toucountouna), leProjet 
lntgr6 dePchunco ctles interventions de 'AFVP-A 
Aledjo (Bassila), Badjoud6 (Ouak6), etKotopounga 
5iNatitingou. 

Dressage 
PdfiOde determinante, le dressage conditionne 
I'cfficacit6 des animaux pour latraction. 

Ilarnactiement 
Le hamachement sert Atransmettrc sur I'outil de 
travail I'effort de traction devcloppl6 par I'animal. 
Le type utilisd jusqu'A cc jour cstle'joug double' 
qui relic deux animaux. I1est de fabrication simple, 
locale ettient compie des principaux crit&es de 
qualitd d' un joug. Lc joug de garrot est letype de 
harnachement leplus nfpandu dans IcDxpartement 
parceque de manipulation plu.s facile aux yeux de.s 
paysans. 

Mithode de Dressage 
A l'introxluction de laTA, lessanccs de formation 
se faisaient au centre de dressage de Sosso 
(Djougou). Mais au cours de lidiffusion ctsurtout 
avcc lad6marrage du Projct de DMvcloppcment 
Rural de I'Atacora, ct d'autres organismcs 
d'intervention, I'acccnt c.st de plus en plus mis sur 
ledressage en milieu paysan. La formation dure 25 
3 scma*nes et outre Ic dressage des animaux, Ic.s 

paysans rcoivent des informations ct des conseils 
pratiques sur: 

* 	 I'entretien des animaux 
* 	leur alimentation 

* 	lcs soins vtrinaircs indispensables 

0 lematgfiel de CAde son utilisation 

0 	 le logement des animaux etl'utilisaion du 
fumier. 

Alimentation et Suivi Zootechniques 
Disponibilits alimentaires et efforts 
d'a6lburatioi 

La base de l'alimentation des bovins de trait reste le 
pturage naturel avec laparticularitI que pour une 
bonne gestion de lcur carri&c, ilne faudrait pas les 
laisser fai.-c de longs parcours aprbs leurjoumee de 
travail. 

Ainsi les agro-61cvcurs doivent surtout utiliser 
ls pturages naturels Aproximit6 du village etdes 
champs. Une mcilleure utilisation des rsidus de 
r&olte (fines d'arachide, de nikb1x6ctpaille de riz) 
ctdes sous-produits agro-alimentaires (sons de mil, 
mais, riz, sorgho ct fonio, graines de colon, 
tourteaux d'arachidc) s'implse ct dans cc cadre 
l'encadremcnt apporte toutes Icsinformations 
necessaires au cible. Ccpcndant leniveau d'assi­
milation reste encore faible compte tcnus des 
r6sultavs obteinus. 

Dans lcsoucis d'am1iorer Ia productivit6 du 
fourrage ctdes pituragcs naturels ctrduire le 
deficit alimentaire pendant Ia saison sbche, les 
actions suivantes sont cn cours: 

fDistribuion c mise en tcrreiesplants but 
fourrager.Us plants sont pnotuits au niveau des 
pNpini-cs centralcs des Projcts Promotion de 
U'evage, Am~nagement des bassins-versants, 
Plantations de bois 'tbuts multiples (UNSO), et 
des Ixpinie.rcs villageoises g~r&s directement 
par les agro-elevcurs avec 1'appui technique des 
Projets pricit~s: ainsi 150,000 ai200,000 plants 
fourragcrs ont W produits ctmis en terre au 
cours de lacampagne 1988/1989. 

Installation des parcelle.s de production 
fourragh-c. Los essais fourragers d6marrs au 
cours de lacampagne 87/88 dans lecadre des 
acfivit~s du Projct Promotion de I'Secvage se 
sont poursuivis en 88/89 ct89/90. Au total 80 
parcelles d'environ 10 ha de superficie dont 10 
appartiennent aux propridtairc.s de bovins de trait 
ont (Ctrensemenca-c.s. Les champs ont tid 
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esemencd en parcelles pres et en association. 
Les esptces fourragres qul se sont bien 
comport~cs et qui seront vulgaris&s les cam-
pagnes Aivenir sont: Penisetwn purpureum, 
Pwsicun nwanin;m Cajanus cajan, Leucaena 
leucocephala, Styloranlws hamata, Gliricidia 
sepiton. 

0 Conservation des fourrages. Dans lc cadre de la 
r-xhcrche de solutions en vue d'unc ufilisation 
plus rationelle du surplus de production du 
pituragc naturel en saison pluvicuse pour 
I'alimentation du ktail en gdndral c celles des 
animaux de trait en particulier, il a W organis6 
en 1988, des sdances de demonstration sur les 
techniques d'ensilage dans toutes les sous-
pndfectures ou au total 15 silos fosses de volume 
total 114.5 m3 on! W rdalisds pour ensiler 70 
tonnes de matkre verte (gramindes essen-
tiellement). Au vue des rdsultats assez sais-
faisants obtenus c de l'intdr&t accord6 par Its 
agro-dleveurs l'op6raion s'est poursuivie en 
1989 ou 60 fosses de volume 450 ,a3 ont 6 
r6alisdes pour ensiler 270 tonnes de matibre 
verte (gramin6cs essentiellement). Pour la 
r&disation du foin, des informations techniques 
sont portdes Ala connaissance des paysans sur 
les pdriodes de coupe en vue d'une valeur 
optimum du fourrage fauch6 ct s6chd; les 
conditions de schage et de stockage sont 
6galement prdcis&s sur les fiches techniques. 

" Compldmentation min6rale L, perres A.lcher 
(complexe mindral) en bloc de 5 kg sot 
disponibles c vendus aux paysars. La qualit6 
consommdc augmente d'ann&L en ann&e, mais 
reste encore faible par rapport a l'effectif d 
bovins de trait fonctionnel. 

cau. Le problme d'abreu­* Disponibilit6 en 

vement ne se pose pas avec acuitd pour les 

bovins & trait. En dehorz des points d'eau 

permanents et rks mares tempor-aires, leau 

devient de plus en plus disponible grace Aune
 
polifique consdquent d'hydraulique pastorale cn 

cours d'exdcufion par le projet Promotion de 

I'Elevage, le CARDER c autres organismes 

d'intcrvenlon parlefordge des puits. Cependant 

le nombre d'ouvrages rialis&s reste encore 

faibles. 


Type d'ilevage 
La TA est un des 6lments les plus perceptibles de 
l'intgration de 1'61cvage Atl'agriculture. Les 
animaux dovant 6tre levs en stabulation pendant 
toute I'ann6e, l'encadrement veille Aicc que les 
agro-6lcveurs maitrisent I'ensemble des techniques 
nessaires Aune bonne conduite, une alimentation 
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adapt&e, de mcilleures conditions d'hygibe ct de 
suivisanitairesoitparmanquedeconnaissance, soit 
Acausedescontraintespculhspourlatranshumance: 
cc qui pose des problmes de maintien de la 
performance des animaux et de la faible utilisation 
de [a fumure animale. 

Production de fumler 

U TA, en dehors de 'dnergie animale uilis , 
pcrmet dgalement la production de mai.re 
organiqueenvued'uneamdliorationdelastructure, 
la capacit6 de r6tention du l'eau c la fertilitd des 
sols. Ainsi I'accent est de plus en plus mis sur la 
construction d'abri classiquc ou sommaire, avec 
fosse pour la collecte et le stockage du fumier et 
du purin. Les agro-dleveur, pour ia plupart 
commencentAconnaitrel'i rportancedufunierqui 
leur pmettra d rduire consid6niblement les coits 
de production s'il est stock6 route I'anne. 

Au cours des ann&s 1979 A1983, la non-maltrise 
des donndes surles pathologies debovinsconsituait 
un facteur limitant non moins majeur pour Ic 
dovcloppement d la TA cans le IXpartement de 
l'Alacora. Mais avec les efforts d r6organisation 
desstructuresdel'&cvagecled&marrageduProjet 
Promotiondl'Elcvagecn 1984, 'onassistedeplus 
enplusAuneidentificationcomplI.teetAuncontrfle 
des contraintes pathologiques. 

Uapplication des mesures de prophylaxie c de 
soins collectifs et individuels tant au niveau des 
bovims d'd1evage que do trait, permct d'assurer 
* 	des vaccinations syst6matiques contre la peste, 

Iapasteurellose, le charbon bactdridien 

0 	 Ie traitement d Ia trylpanosoniase 

0 des deparsitages interns et cxtemes pdrio­
cliques 

0 des soins aux plaies et aux maladies de la peau. 

1'apparition au cours d la prdsente campagne 
d la fi.vre aphteuse risque d porter un frein At 
l'effort doployd dans le domaine d la TA si des 
mesures ungentes ne sont pas prises pour enrayer le 
mal. 

Toutes les vaccinations c les traitements sont 
pay&s par les paysans. Mais au niveau des cr&its 
Paires de Bocufs, compte tenu des problmes de 
mortalitd ct des pertes par vol d'animaux 
enr(gistr6s, il a &t6institud un contrat de service 
rendu do 3,000 FCFA par paire d bocufs ct par an 
pourlesuivisanitaireei 10,000 FCFAparanct par 
paire pour le remplaccment des animaux avant les 3 
ans en cas do mortalitd ct apr s constat du service 



v~dfinaire; tous .es frais sont prdvus directement poursuivent dans le sens d'une amelioration des 
dans le montant du cr&tiL aspects ci-aprs: 

Des s6mances d'information el de sensibilisafion * Amlioration de la mcthode de dressage par 
par diaposiives en cours actuellemnrnt devraient r introduction du systme de guidage Ala voix. 
permettre d'amener les utilisaieurs de la TA A 
mieux cemer les probl~mes d'hygi~ne et de soins * Renforccment el poursuite de la formation de 
prdliminaires Adonner aux animaux. 'encadrement-Poursuite de la formation des 

agro- Ieveurs en vue d'une plus grande maltrise 
Conclusion de la conduite, de Iaimentation, de I'hygi ne et 

L'intensification de l'utilisation de I'dnergic ani- des soins prdliminaires, de I'uilisaion du 
male peut dtre envisag6e dans le DdIpartement de umier, d' une bonne gestior de la carrire et de la 
I'Atacora Aconditions que les actions en cours se reforme des animaux pour la commercialisation. 

Abstract 

Since the introdhction of anitmal traction in Atacora Department (provided mostly by 
bovines, CARDER (Centre d'Action Ptgionalpour le Ddveloppenent Iral de 
'Atacora) has becomne increasingly involvedin the problems ofchoosing suitable breeds 

ad providing adequate feeding and training. 7hanks to the extension services and 
various projects at preent under way, a nire efficient training scheme has been 
undertaken which provides short and inedium termn training of farmers it; imp~roved 
training ofaninals, better feeding,better htaybandry,adequate health care, morerational 
use of aninalsfor all types ofrultivatiot;fattening anihnals at the enul of their working 
life. 
7The bull calves usedfor traction are available froiz tradftionallymanaged herdv as well 
asfroin local ,narkcts. In 198, 1180 new pairs ofarenstarted work ofwhich about 10% 
were obtainedtunder the 'Pair of Oxen'credit scheme. 7he munber offarms equippedso 
far isstill smalland the present credit systemnshoddbe reviewed andmademore efficient. 
Some encouraging residts have already been obtained but the present projects nxust be 
pursued with tnore realism and vigour by the extension and training services on the 
ground 
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La Stabulation Fumitre comme Facteur de Diveloppement de ]a 

Traction Animale eni Zone Cotonni~re du Sin@gal 

Cheikh S. Seye* 

Rsunl6 

Le dA'eloppenientdes cultures de rentes a jtj grandementfavoris par I'introduction et 
la diffusion de la culture attelde. 
Deptis lafin de la deuxitlineguerre mondiale I 'arachidea pujoucrce rble dans le Bassin 
arachidier du Sdingal. Pour la Haute Casanance et le Sd,:dgal oriental, /'influence du 
coton, culture de la rente plus ricente (1967) s'estfait sentir plus tardiivement. 
Des projetsou socittes tie ddeloppemnentten particulier la SODEVA ont tetrd assez tt 
de wulgariser la stabulationfianitre mais sans grand succts. 
Cette note prisente enlpremier heit tot aperiu Ihistorique sur le de'veloppement de h 
culture attelde en zone cotonnitre dusSdntdgal. Elle donnera ensuite le reole joui par Ia 
stabulationftifnicie dons le ddveloppement (ie l( cultune attelhe dats la zone suiscite. 

Aperqu historique 

Les tentatives d'introduction et de vulgarisation du 
semis mncanique ont dt antdrieures an Programme 
Agricole (PA 1958-1980). 

Cependant il est important de pr6ciserque le PA 
a W I'un des instruments qui ont le plus soutenu et 
favorisd la pIriode de transfert de technologies dans 
le monde nral. 

Ceci devait se traduire par tne dvolution de 

I'agriculture et de la culture attelde (CA) en 
particulier. Sur Ic terrain des stnctures diverses ont 
t6 mises en place avec des taches prcises: 

• 	 de fabrication de materiels (SISCOMA, 
SISMAR actuel) 

" 	 d'approvisionnernen des paysans en facteurs de 
production et de commercialisation (ONCAD) 

* 	 de forntation vulgarisation Compagnie 
Franqaise pour le D)cveloppent (CFDT) qui 
serait retplactc par la Socitw de Dtvelop-
petnemt des Fibres Textiles (SODITIFX) des 
1974. 

En 1981 avec la disparition de lONCAD. la 
SODEITEX a racthet le materiel agricole de 
I'ONCADet devait dsormais se charger en plus de 
ces taiches de formation vulgarisation, d'autres 
taches dapprovisiortnement de inariel et de 
commercialisation du coton. 

* Vote( IcEcvagiLSud, SODEFITEX, lP 92, "lmbatmunda, 
Sknlgal 
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Pendant cette periode griice I un financement 
[ED, des actions timides de CA etaient meneLcs ,t 
Krdougon et concernaient principalement les 
rizi~res de has fonds. 

Ce n'est qu'en 1984 qu'un volet financ6 par le 
FAC devait s'occuper au scin de la SOI)I'FITEX de 
la promotion de la CA, le Volet Culture attel&e qui a 
done mis en place des bases muthodologiques pour 
]a Formation aux Techniques de dressage. 

On peut distinguer deux Centres de Formation 
en dressage, les centres de 'Ikre Gdndration' off sont 
fom6s pendant 21 jours cncadreurs, auxiliaires 

d'Olevage et bouviers (I par attelage), et ceux de 
S2Mme Gunration' qui sont initids et dirigds par les 
encadreurs et auxiliaires d'61evage (I centre de 10 

paires mininale/encadrcur ou auxiliaire). 
En 1985 la SOI)EFITEX avu le financentent du 

Projet de D6,veloppemnent rural int6gr de lia laute 
Casamance et du Sn6gal- oriental (PDRSO) ct dont 
l'ex6cution lui a 6t6 confi6e ; elle devait d6sormais 
joluer le role d'Agro-lndustrie et de Soci6.t 
R6gionale de Dveloppement. 

Panti les volets financ6s I'Elevae et I'llydrau­
lique villageoise devaient s'occuper prioritairement 
I lever les contraintes rencontr6es dars le d6ve­
loppement de la CA en zone cotonnire. 

Nous rappelerons an passage certaines de ces 
contraintes: 

I_ 	 choix du btail de trait 

0 	 santdrdes animaux de trait 



* alimentation du b6tail 

" abreuvement du Mail 

" formation aux techniques d'dlevage d. 
l'encadremc.it 

* 	 formation d'"Artisans paysans" (forgerons) pour 
lafabricationdepikes d6tachdset la paration 


du mat6riel agricole. 

La stabulation fumiire 
Depuis l'avenement du PDRSO en 1985, le Volet 
Elevage s'est assign6 tin certain nombre d'objectifs 
dont certains sont dtroitement lis au d6veloppcment 
de laCA. 

Pour s'y faire le thi~e stabulation fumii~re a Wt 
d'abord en privulgarisation pour en~uite tre 
vulgarisd dans toute lazone cotonnibre, 

La stabulation n'est pas on theme nouveau en 
soit dj la SODEVA avait tent sa diffusion en zone 
arachidi re, mais il a 6t6 difficile de p6renniser cc 
th6ne de vu!garisation ettrts certainenlent pour des 
raisons d'approche. 

En zone cotonnibre, lastabulation a t un oulil 
de d6monstration Atravers lcquel un certain nombre 
de the.mes techniques ont pu tre v6hicul6s. 

L'habitat 

Litable fumire est construit i I'aide de mat6r'atlx 
locaux pour abriter les animaux retenus pour Ia 
stabulation dos intetipries climatiques (soleil, vent, 
pluie). Gn6ralenient situ6e 'il'onibre d'un grand 
arbre, Zproxiiit 6d Ilaconcession, I'ttiable pr~sente 
tne formic rectangulaire avec les dimensions: 
largeur : 3 in: longucur: N x 1.5m(N =nombrc de 
btes en stabulation); hauteur : 2 in (h partir du 
niveau du sol). 

Iongeur celle de l'dtable, largeur : 2 in, profondeur: 
0.5 ii. Le toil horizontal en chaume sertau stockage 
du fourrage (tige de mil, mais, fanes d'arachide, de 
niibh, paille de riz, foitide brousse). 

Latdralement est dimite une aire servant au 
stockage de lalitifre. 

Tableau 1. Evolution de Ia stabulation. 

Ann6c 	 1984 1985 

Nombre d'dtables 	 I 9 

Nombre d'animaux 10 54 

Evolution de la stabulation (Tableau 1). 

Le nombre d'animaux en moyenne par 6table est de
 
4 (boeufs de labour, vaches laitieres ou femelles de
 
trait); le tableau ci-dessus indique unL "eIle 
prog,.ession dans l'adoption du thente stabulation. 

Ls enquttes d'olinions effectu6es par lacellule
 
Suivi-Evaluation ont fait ressortir les i66nients
 
suiwais :
 

les animaux de trait pr6sente une forme qui leur 
pnnert d'affronter les premiers travaux 
hivernaux (labour) sans trop de peine; 

0 	 Des animaux stabu1,s ont un caractbre docile cc
 
qui facilite leur dressage;
 

Les animaux sont en bonne sante (vaccinds et 
d6parasit6s); leur s6deniarisation facilite lesuivisanitaire; 

0 	 laproduction convenable de lait pendant Ia
 
saison sLIhe1;
 

la production de fumier de bonne qualit6 
(paillage regulier). 

Conduile de laslabulation 

Elle tient compte de ladisponibilitd en fourrages de 
bonne oU moyenne qualit6. Ainsi on peut distinguer 
deux phases: 

Une phase de stabulation nocturne allant de 
janvier A fin mars. Pendant cette p6riode les
paturages disposent encore d'assez d'herbes de 
bonne qualit6. Les animaux ne rentrent 1'6table 
que Ie soir pour y passer Ia noit. 

Une phase de stahulation permanente 
(d'avril-juin) pendant laquelle l'alimentation 
des anitnaux se fait I'auge etest presque 
essentiellement base de fourrage conserv6 
(foin, fanes) de graine de colon. Durant cette 
phase les anitaaux restent altachds I'6table et 
peuvent bdnficicr p6riodiquement d'exercices 
libres. 

Categories d'animaux stabulfs 
Dans lazone cotonnii're les cspLces animales 

existantes sont laN'Daia et le Djakor6 (produit de 
croisement entre le Zbu peulh etlaN'Dama). La 

1986 1987 1988 1989 

17 70 300 467 

120 290 987 1727 
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stabulation intdresse principalement les boeufs de 
labour (70%), vaches alaitantes (27%), autres (3%) 
(Fall et Faye 1989). 

Sant anintale 

Les animaux reteiius pour la stabulation sont 
vaccinds contre la peste et la pdripneumonie 
(annuel), pasteurellose (tous les 6 mois), contm les 
charbons symptonmatique et bactdridien (annuel), et 
ddparasitiLs : interne (sanguin et digestif) 2 , 3 
fois/an, externe pendant la p riode de prolifdration 
des parasites, 

Alihnentation 

Li constitution de rserves fourragres reste 
obigatoire au niveau de routes les 6tables. Elle se fail 
compte tenu des besoins des cat6gories et du nombre 
d'animaux stabul6s. 

* 	 Fenaison : I'herbe de brousse est fauch/e (stade 
d'6piaison pour les grmindes et de flomison 
pour les lI6grnineuses), sechee puis stockte. 

• Rcup6ration des rdsidus de recolte (tiges de 
mais, tiges de mil, fanes de d'arachides, fanes de 
ni6bL' e: pailles de riz). 

Actions zootechnitnes 

* 	 Castration des animaux ,i dresser 

Marquage au for rouge ou boucles d'oreilles 
(suivi, lutte contre vol) 

Actions d'int~gration agriculture- levage 

* 	 Dressage des boeufs et femelles de trait 

* 	 Alimentation base de rt'sidus de r#coltes graine 
de coton 

0 	 Production de fumier. 

La stabulation fumire a t 6tendue durant la 
campagne Al'esp&e 6quine pourqui la zone humide 
n'est point une zone de predilection (trypano­
somiase, lymphangite). A quelques diffdrenc es pr.s, 
les principaux themes ont tW maintenus (santd; 
alinientation; habitat). Un theme nouveau, 'Soins et 
alinientation de l'harnachement' a t6 introduit afin 
de prdvenir les situations trarnatisantes ou de 
blessums graves causLes par un harnachement 
inaddquat. 

IU encore, le nombre d- volontaires d6jl 
enregistrds (96 6Curies fumires pour une premiere 
annee en prevalgarisation) laisse esp6rer une 
adoption rapide de ce theme. 

("OtlcitlsionI 

Li stabulation fiimimrv aefficacement,:ontribude au 
d6veloppenient de laTA animale en zone cotonni re 
du Sdn6gal. lile se traduit par l'entrtien correct des 

animaux (bonne aliimentation &quilibr6e, un pro­
gramme sanitairv ad/luat) ce qui permet d'assurer 

une 6x6cntion rapide et efficace des travaux pour 
lesquels ils sont sollicits, par le ddveloppement 
d'un caractere docile chez les ammaux destin&s au 
dressage et facilitant de la sorte ce travail 

d'initiation, d'6ducation. File facilite une meilleure 
integration agriculture-6levage et donne une option 

pour le dressage des femelles (le lait,veau et travail). 

Abstract 

Tze development ofcash-cropfarming has been greatly encouraged by tle introduction 
and diffusion ofaninmal traction. Since the end of World War II groundnutshave been 
the main cash-crop in the Bassin Arachidier of Sinigal, while cotton, the most 
recently-introduced, is widely grown in Iaute Casamanceand easternSnjgal. Some 
development agencies, in particularSODEVA, tried quite early oil to popularisedeep 
littersystems in these projects, but initially withoutgreat success. Thefirst part of this 
paper presents a historical overview of the development of animal traction in the 
colton-growing area of Sinigal, then goes on to describe the role plaed by the deep 
litter system in this development. 

R6176rcnce 	 animaux stabulds en zone SODEITEX. CRZ, 

Fall, A. et Faye, A. 1989. Rapport: Suivi des Kolda, Sdndgal. 
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Research on the nutrition of working animals : needs, experiences 
and methods 

J.C. Mathers* and E.O. Otchere** 

Abstract 

Values for the energy andprotein requircmients for work by oxen from the literature are 
given and discussed 7he inportance of voluntaryfood intake (II) as afactor in total 
nutrient supply is eniohasisedand it ispointed out that the response of lVFlto work varies 
according to species,conditiorsof work and diet. In general, however, no systemalic 
pattern seems to emerge. Various physical and chenical treatments to inprove 
digestibility and VFI ofpoor quality roughages are described and suggestions are made 
as to which may be the mnost appropriate for draught aninls in fest Africa. 

Introduction 

Nutritional research in this century has provided 
cncepts and data which arc applicable to many 
classes of animal including those used forwork. Of 
particular value are frameworks or concepts which 
can be gencralised so that it is not always necessary 
to make new measurements when considering a 
novel problem. This paper reviews the following 
topics: 

1. 	Energy and nutrient needs for work, 

2. 	 Nutritional Anistraints on work output and 
how these constraints maybe overcome. 

Suggestions are made of where further research 
work may be particularly useful. WhiLt data from 
many areas of the worldhave been reviewed, 
particular attention is paid to West African 
conditions when considering the applied aspects of 
the feeding of draught animals. 

Energy and Nutrient Needs for Work 
1. 	 Energy 

Several authors have suggested thepotential 
value of the factorial method in determining 
theenergyrequirementsofworking 
animals (Lawrence 1985,1987; Mathers 
1984; Mathers et al. 1985; Graham 1985) 
which isbased upon the metabolisable 
energy(ME) system originallydevised in 
the UK (Blaxter 1962; 

* Dept of Biological and Nutritional t U 
of Newcastle upon Tyne NEI 7RU, U.K. 

* National Animral Production Research Insltute, 
Ahsnadu Iello Universiy, 7aila, Nigeria 

ARC 1980). This method has the considerable 
advantage that only thcadditional energy 
costs associated with work itself need to be 
considered since the energy needs for 
maintenance, growth, lactation and 
reproductioncanbeassumed,withgreateror 
lesser confidence, from studies of 
non-working animals (Mathers et al. 1985; 
Graham, 1985). Lawrence (1985,1987) and 
LawrenceandStihbards(1990) reviewedthe 
resultsfromextensivetreadmillexperiments 
with cattle and buffaloes at the Centre for 
Tropical Veterinary Medicine, Edinburgh 
together with other published data and
provided estimates for the energy costs of 
walking and load carrying and for the 
efficiencies of energy utilisation when 
pullingloadsandwhenraisingbodyweight 
against gravity (Table 1). The latter two 
cfficienciesaresimilartoeachotherandalso 

to the efficiency factor of 0.33 suggested by 
Blaxter(1989) from consideration ofawider 
range of species and a combined value of 
0.33 will probably be adequate for many 
purposes.
 

As expected, the energy costs of work were
 
foundtobesimilarinexperimentscarriedout
 
at moderate (15-2OxC) and high (30-33xC)
 
temperatures (Mathers and Sneddon 1985;
 
Thomas and Pearson 1986).
 

Whilst high ambient temperatures may limit 
the rate ofworking (because ofproblems in 
dissipation ofheat; Pearson 1989a), itseems 
probable that the absolute energy cost of 
work is unaffected by temperature so that 
data obtained under temperate conditions 
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Table 1. Empirical factors required to calculate the additional energy needs of working animals 
(Lawrence 1985, 1987). 

Preferred 
Factor Dimensions (units) value 

Energy cost of moving 
body weight horizontally 

Joule per kg liveweight 
per m travelled 2.0 

Energy cost of carrying 
loads horizontally 

Joule per kg applied load 
per m travelled 2.6 

Efficiency of pulling loads Work done/energy used 0.30 

Efficiency of raising Work done raising 
body weight against gravity body weight/energy used 0.35 

may be directly applicable to the tropics. 
Therewassomeevidencethatcarryingloads 
horizontally(Lawrence andStibbards 1990) 
and uphill may be more energetically 
expensivethantransportingthesamemassof 
body tissue (Mathers and Sneddon 1985) 
possibly because movements of the load 
disturbedtheanimals'gaitandenergyhadto 
beexpandedincompensatoryactivities.This 
has obvious implications for the loading of 
pack animals. 

All of these studies have employed finn, 
smooth surfaces for the animals to walk on 
and data are now needed on the extra costs 
associatedwith walkingon rough, unevenor 
soft surfaces. By analogy with walking in 
snow, it is likely that the energy cost of 
forward locomotion in mud will rise 
exponentially as the depth to which the 
animal sinks increases (Fancy and White 
1985; Blaxter 1989) 

Since detailed consideration of this factorial 
method isgivenelsewhere (Lawrence 1987; 
LawrenceandStibbards 1990),hereit isonly 
necessaryto state that the additional energy 
expended in work can be calculated if the 
following are known: animal liveweight, 
distances travelled horizontally and 
vertically, load carried andworkdonewhilst 
pulling. Ofthese, clearly the latter isusually 
the most difficult todetermine, but practical 
methods have been developed by P.R. 
Lawrence as described by Lawrence and 
Pearson (1985, 1989) and by Pearson et 
al.(1989). Some of these methods have been 
rigorously tested under field conditions in 
C 'sta Ricaand Nepaland providedvaluable 

data. Perhaps one ofthe most useful results 
from these studies for those without access 
tosophisticated measuringequipment isthe 
observation that regularly-worked animals 
had total estimated energy expenditures of 
1.3 to 1.8 times maintenance (1.3-1.8 M; 
Lawrence and Pearson, 1985; Pearson et al. 
1989; Pearson 1989), somewhat less than 
some earlier estimates (Goc and McDowell 
1980). 

2. Protein and Other Nutrients 

There is no convincing evidence that work 
per se increases tissue needs for protein, 
mineral elements, vitamins or essential fatty 
acids in man or other animals and any extra 
food consumed to meet energy needs will 
inevitably supply the animal with the 
additional other nutrients. Of course, 
proportionate increases in B vitamins 
(thiamine, riboflavin and pyridoxine) are 
likelytobeneeded for normal metabolismof 
the additional energy-yielding nutrients but 
thesewillbeprovidedviatheadditional food 
and especially by microbial synthesis in the 
rumen orlarge intc.itine. There isnomarked 
increaseinthcurinarynitrogcn(N)excretion 
associated with work (Kehar et al. 
1943;Clapperton 1964; Lawrence, 1985). 
Sweat contains both protein (in the form of 
glycoproteins which may act as surfactants 
and aidsweat dispersion) and non-protein N 
and could be a source of increased N 
excretion.However,studiesinthchorsehave 
shownthattheproteinconcentrationinsweat 
declines markedly as sweating continues 
(Snow 1985) and this loss is unlikely to be 
nutritionallysignificant. 
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Nutritional Constraints on Work 

Output and How These Constraints 


Might be Overcome 

For the working animal, the primary need isto raise 
food intake to achieve ME intakes of 1.3-1.8 times 
maintenance (see above) ifenergy intake isto match 
expenditure and body weight losses are to be 
avoided. With ruminant animals, voluntary intake of 
poor quality feeds may coltstiain energy intakes to 
maintenance levels or indeed less. In this context 
three questions need answers: 

I. 	 Does work per se influence voluntary food 
istake? 

2. 	 Are there satisfactory procedures for 
predicting food intake? 

3. 	 What methods are available to increase the 
intake of poor quality forages or by-
products? 

Effects of Work on Appetite and on Voluntary 
Food Intake 

Table 2 summarises the conclusions from recent 
studies carried out in Asia, Central America, Africa 
and Australia on the effects of wor. (ploughing, 
pulling carts or walking) on voluntary food intake 

(VFI) by oxen and buffaloes. In several studies, 
work had no significant effect on VFI, bet inothers 
there were increases (especially with buffaloes) and 
yet others, decreases. Whilst it might be tempting to 
conclude that, in general, work has no effect on 
appetite in ruminants, this may be amistaken view. 
It is possible that working animals were unable to 
express an increased appetite by greater VFI for 
several reasons. For example, the work and 
associated activities may have left insufficient time 
for eating and for rumination. These temporal 
limitations would be particularly acute where 
animals are left to graze or browse on sparse
vegetation, where coarse hays or cereal straws are 

fed in the long form or where night-enclosure 
restricts access to available food (Nicholson 1989).
With low quality foods, amajor constraint on intake 
is the rate at which food fragments are comminuted 
by physical and microbiological attack within the 
reticulo-rumen to a size (approximately I mam) 
permitting onward passage (Poppi et al. 1980, 1981; 
Weston 1985). Prior grinding of long roughages or 
provision of factors limiting rumen microbial 
proliferation is likely to increase intake. As an 
example of the latter, the intake of low N foods e.g. 
alkali-treated straw can be markedly increased by 
the provision ofurca, sulphur, minerals and vitamins 

Table 2. Efffects of work on voluntary food intake by cattle and buffaloes. 

Country Animal 

Costa Rica Oxen 

Costa Rica Oxen 

Indonesia Buffaloes-

India Oxen 

Tliailand Buffaloes 

Nepal Oxen 

Australia Buffaloes 

Indonesia Buffaloes 

Australia Oxen 

Indonesia Buffaloes 

Ethiopia Lactating 
cows 

Diet 	 Response Author(s) 
Poor quality hay adlib 

.+ I I gconcentrate/W 
0 75 

per day 

Poor quality ha adlib 75 .+ 22 concentrate/W 
0 

per day 

Grass: rice straw(l:1:)ad lib 

n.s. 


Grass:rice straw( 1:I) 


Rice straw +concentrates 

Sorghum hay ad lib + 
urea + mineral 

Rice straw grass (1:1) 

Rhode grass hay 
ad lib + urea + mineral 

Rice straw: grass (1:1) 

Grass 

+ increase, - decrease, ()insignificant change, n.s. not stated. 
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(-) Lawrence (1985) 

(+) Lawrence (1985) 

+ Winugroho (1988) 

(-) Sreekumarand Thcmas(1989) 

Wachirapakor (1989) 
& Wanapat 

(-) Pearson et al. (1988) 

Bakrie et al. 
(1989) 

(+) Bamualim & Ffoulke (1988) 

(+) Bakrie et al. (1988) 

(-) Bamualim et al. (1987) 

(-) Nicholson (1989) 



even underconditions ofmoderate heat stress (Table 
3; Pearson and Archibald 1990). Note that in this 
study the highest level of urea supplementation, 
which greatly exceeded the calculated needs of the 
rumen microflora (ARC 1980), had no further effect 
on intake. Lastly, we have not found quantitative 
information on the extent to which physical 
exhaustion may curtail feeding activity in draught 
ruminants. 

qualitydiets (Mathers et al. 1989). Buffaloes also ate 
consistently less than Brahmans in the study by 
Pearson and Archibald (1990) - see Table 3. 
However, the results from other studies have been 
inconclusive, with some authors reporting higher 
intakes by cattle (Grant et al. 1974, Bhatia et al. 
1979,1980;Ponappaetal. 1971), others reporting no 
significant between- species differences (Johnson et 
al. 1968; 

Table 3. Effects of urea suppementation on intakes of DM by swamp buffaloes and Braliman cattle 
housed at 320 and given ad libitum access to NaOH-treated barley straw. 

Urea supplement 

(g/kg diet) Buffalo Brahman 

0 61 64 

14.5* 90 107 

22 91 105 

* Calculated to provide sufficient N and Sfor the rumen microflora on the basis of ARC (1980). 

Since VFI has the largest influence on energy 
available for work, this is an area which requires 
further careful study. Those designing such studies 
should attempt to identify any factors e.g. 
physiological, temporal or dietary which might 
prevent their experimental animals expressing, as 
greater VI, increased appetite following work. 

Prediction of Voluntary Food Intake 

Whilst many studies have identilied factors 
including physicaland chemical attributes of the 
food, body size, sex and physiological status of the 
animal and aspects of the physical and social 
environment which influence VFI, methods for 
predicting VFI are still relatively poorly developed 
and are subject to many limitations. Some 
prediction equations (ARC, 1980) developed in 
temperate areas for non-lactating Bos taurus 
animals and using the metabolisability of dietary 
energy (q) as the key predictor appear to describe 
VFI by Bos taurus and Bos indicus cattle and by 
buffaloes under tropical and sub-tropical conditions 
where severe heat stress is avoided (Mathers et al. 
1985). However, the spread of observations around 
the predicted line is large and suggests that other 
factors need to be considered if the power of 
prediction is to be improved. Direct comparisons of 
VFI by temperate cattle and buffaloes in Edinburgh 
suggested that the latter had the lower food intakes, 
on a metabolic body weight basis (kg075) but that 
differences between the species were reduced at 
higher environmental temperatures and with poorer 

Moran et al. 1979; Moran et al. 1983; Bakrie et 
al. 1989) and yet others observing significantly 
higher intakes by buffaloes (Williams and 
Dudzinski 1982; Sharma and Mugdal 1975; Sharma 
and Rajora 1977). 

If it is accepted on the basis of the limited data 
available that VFI by temperate and tropical 
non-lactating animals is similar and that work has 

no effect on VFI, we can use ARC (1980) equations 
to illustrate how diet quality may affect the ability 
of working animals to achieve adequate energy 
intake. Theresultsoftliesecomputationsareshown 
in Fig. I. These calculations predict that, when no 
concentrates are fed, the metabolizability of the 
dietary energy (q) needs to be approximately 0.47 
(equivalent to M/D of 8.7 MJ ME/kg DM) before 
VFI matches energy expenditure equivalent to 1.3 

M. To reach 1.8 M, q must be approximately 0.56 
(equivalent to 10.3 MJ ME/kg DM). Fig.l also 
shows tffat if concentrates equivalent to 0.2 of DM 
intake are fed, then the overall q of the diet required 
to meet energy needs can be slightly reduced. 
Energy intakes of 1.8 M are substantial and would 
be sufficient for 0.8 - 1.0 kg growthld in a 
non-working animal of300 kg liveweight fed agood 

quality diet with q = 0.6. Clearly many 
unsupplemented and unmodified tropical forages 
would be incapable of supporting intakes of this 
magnitude. 
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VOLUNTARY INTAKE AND ENERGY NEEDS 

MAXIMU ME INTAKE (MJ/d) 

120 W-300 W600 all 

100­

60-	 -M 

0 .3 0.4 	 0.'5 06 0.3 0.4 0.' 6 
METABOLIZABILITY OF DIETARY ENERGYtq- ME/GE) 

Fig. 1 	 Predicted (ARC 1980) ME intakes (-) and requirements ( ) when the metabolisability 
of dietary energy (q) varies from 0.3 to 0.6. Predicted intakes are shown when the proportion 
of concentrates in the diet DM (P) Is zero and 0.2. In most cI'.cumstances, mean energy 
requirements for working animals will lie between 1.3 and 1.8 M. 

Improving the Quality of West African 
Feedingstuffs to Increase 

Intake 
Workbulls and/or oxen in West African graze on 
natural rangeland during the rainy season. 
According to Kowal and Kassam (1978) estimated 
rangeland dry matter productivity in the areas where 
AT is popular is low (Table 4). The quality of 
available grasses at the beginning of the rainy season 
is high (crude protein content of about 8-9%) and 
highly digestible (Zemmelink 1974; Saleem, 1986). 
This high protein and attendant digestibility of 
fodder from native pasture observed at the 
bcginning of the rainy season does not persist for 
more than six months of the year in locations where 
ATispopular. Biomass on offer at the beginning of 
the rains is generally low. As the rainy season 
progresses, forage biomass and lignin content 
increase but there is a reduction in crude protein 
content and digestibility thereby leading to low 
voluntary intake. 

Studies by Reddy (1988), Sangare et al. (1988) 
in Mali, Otchere et al.(1988) in the northern 
subhumid part of Nigeria and Bangura (1988) in 
Sierra Leone indicated that farmers who owned 
animals for traction did not consider rainy season 
feeding as a bottleneck. In Mali and Nigeria, owners 
of workbulls reported dry season feeding as a 
problem (Reddy 1988; Sangare 1988; and Otchere 
et al. 1988). In the major AT areas, the rainy season 
is ofa shorter duration (often less than four months) 
and overgrazing is widespread. in Sierra Leone, 
however, Bangura (1988) reported that the feeding 

of animals for traction is not a major problem 
because of the relative availability of green pasture 
year-round. 

Thus, in the Northern Guinea Savanna of 
Nigeria, de Leeuw and Agishi (1978) reported that 
over a dry season of six months duration, cattle on 
natural grazing lost 40g/head/day while 
supplemented groups on the same natural forage 
gained 350g/head/day. Animals were stocked at the 
rate of 150 kg liveweight per ha in each group. 
Zemmelink (1974) reported that unsupplemented 
cattle on natural grassland in the Northern Guinea 
Savanna of Nigeria lost 300-400 g body 
weight/head/day while Otchere (1981) reported that 
mature Bunaji cows in the Southern Guinea Savanna 
of the Kaduna Plains in the subhumid zone of 
Nigeria lost about 16% of their body weight in the 
1980/81 dry season. 

Cereal Crop Residues and Dry Season Feeding 
Crop residues predominantly from sorghum, millet 

and maize form a major component of the forage 
biomass on offer in the areas where AT is 
traditionally popular or in the area beyond the 
Northern Guinea Savanna of the Western African 
sub-region. Crop residues of legumes such as 
cowpeas and groundnuts are also offered to 
workbullsassupplementstocerealcropresidues. In 
Nigeria, Alhassan (1985) estimated that if all the 
crop residues from sorghum, millet and maize could 
be harvested after allowing for 50% loss in leaves 
due to shattering and trampling and assuming leaf 
dry matter intake of 4 kglhead/day, there would be 
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enough material to feed about 8 million cattle over 
a 6 month dry season. Their availability for 
utilisation is, however, seasonal and immediately 
after harvesting crops, they have been shown to 
contribute immensely to the total roughage on offer. 

The chemical composition and digestibility also 

exhibit considerable variation due to the length of 

time that the crop residue remains in the field after 

harvesting. The fluctuation in the quality and 

quantity of the potential components of the diet of 

grazing cattle in the sublrumid zone (SIIZ) of 

Nigeria is shown in Table 5 for grazable sorghum 

and millet residues. The chemical composition of 

the majorcrop residues (sorghu ntd millet)and the 

time spent grazing then indicate that they form a 

major source ofnutrients during this period (Powell 

1985). 


Studies by Alhassan and Nwasike (1987) and by

Alhassan etal.(1987 have aso demonstrated 


differences in the chemicalcouposition ard 
digestibility of different plant partsof several 
varieties and cultivars of sorghum and millet in 
northern Nigeria. Farmers recognize the need to 
supplement cereal crop reidues with oil seed 
processing by-products, other agro- industrial 
by-products or legume hautirs for dry season 
feeding of draught animals. Inthe northern and 
southern tips of Kaduna and Katsina States of' 
Nigeria however, owners oif anirials for traction do 
not regularly feed by-products likecotton seed cake 
or groundnut cake because of high co st and 
non-availability (Otchere etal.1988). I lowever, in 
Kano State, workbull owners resist the idea of 
feeding oilseed cakes or bran because they do not 
want their bulls to be fattened. Owners indicate thalt 
fattened bulls are lazy and sruggish (WMharnred 
liadawi, personal con tunication). 

Improving the Quality or Cereal Crop 
Residues; Chemical Treatment of Cereal Crop 
Residues 

There is the technology for improving the feeding 
value of cereal crop residues i.e. through chemical 
treatmient. Chemicals such as sodium hydroxide, 

ammonium hydroxide, anhydrous ammonia, hydro­
gen peroxide and urea have been used to treat cereal 
crop residues. Such chemicals enhance fibre 
digestion through delignification or the swelling of 
plant cell walls so that rumen polysaccharide­
degrading enzymes have better access to their 
substrates. In addition, such chemical trealments 
result in higher dry watter intake (Sundstol and 
Coxworth 1984; Saadull,,h elal. 1981; Lufadeju et 
al. 1985). Of the chemicals usL.' ,odiur hydroxide 
is exceedingly effective in Iiuproving the 
digestibility of the treated roughages but it is 
expensive, difficult to handle and not available in 
West Africa. Similarly, other chemicals like 
anhydrous or liquid ammonia are also not available. 
Fenilizer-grade urea appears to be relatively easily 
available in the sub-region. 

It must be stressed however, that animal
nutritionists in the sub-region need to adapt these 

technologies to local farmers' use. In Nigeria, the 
only report on widespread adoption of routine use 
ofchemicals (i.e. fertilizer grade urea) to treat crop 
residues for animal feeding comes frontthe Kano 
State Agricultural and Rural Developnment 
Authoriiy (KNARDA). 

At KNAIA. the acronyln for treating cereal 

rop residues with urea is L'ROClSS. Te
 
process has been described in 'Cruprocess: dry
 
season feeding and sheep handbook'for cattle 
(KNARI)A 1985). According to lunn etal. (1987) 
ard Moharnimed 13adawi (persoinal corrrnu­
nication), the Cruprocess is gaining widespread 
acceptance. Agricultural I)evel- opment Project 
staff from [ orno.Kaduna. Sokoto, Katsina. Kwara 
and Bauchi amrong others have undergono training 
and are propagating the Cniprocess intheirvarious 
states. Table 6 shows the response of bulls to 
Cruprocessed smrrgliu stover and other sup­
plements. "he siover intake reported in Table 6 
appears to indicate that the atnimals substituted the 
treated stiver wiih hay and coicentrate because 
intake of the treated stover ,,as loswer than the 
unlreated. This requires further investigation. 

Table 4. Estimatled annual rangeland dry matter productivity. 

Northern Sahel 1082 kg/ha 

Southern Sahel 1742 kg/ha 

Sudan 2324 kg/ha 

Nurhern Guinea 3097 kg/ha 

Southern Guinea 3889 kg/ha 

Source: Kowal and Kassarn 1978. 
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Table 5. Components and quality characteristics of forage from sorghum and millet fields at the start 
of grazing in the SHZ of Nigeria. 

Sorghum Millet 

Component % Millet % 
D% CP% yield D% CP% yield 

Immature panicles 60 7.8 1 65 12.6 2 

Upper leaves 60 7.3 6 60 11.4 7 

Lower leaves 54 3.3 8 59 7.6 10 

Upper stalk 49 1.4 16 48 2.4 23 

Lower stalk 45 1.3 35 46 2.5 38 

Total cereal 48 2.8 66 50 4.1 80 

Grasses and weeds 55 7.0 34 55 7.0 20 

Average 50 4.2 3.3a 51 6.8 2.Ia 

Derived from Powell (1986). CP% = Crude protein content 

D% = Dry matter digestibility a = tla 

Table 6. Responses of growing cattle to Cruprocessed sorghum stover and other supplements. 

Treatments 

Legume* Control 
Cruprocess hay + untr. Feedblock untreated 

(chopped treated stover + ad ad lib 34.7% chopped 
Parameters tover + 14% CP conc.) lib. CP stover alone 

No. ofanimals 5 5 5 5 

Days on trial 81 81 66 81 

Initial wt. (kg) 175 176 172 173 

Final wt. (kg) 224 193 178 166 

Total wt. gain or loss (kg) +49 +17 +6 -7 

Average daily 0.61 +0.21 +0.08 -0.08 
gain or loss (kg) 

Stover intake/day (kg) 2.5 2.7 3.3 3.8 

Source: Bunn et al. 1987. 

Hay was fed at 2 kg/head/day 
** Untreated stover contained 2.1% CP while treated stover contained 9.2% CP. 

*** 20 kg stover was treated with 10% urea solution 
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Pt"islcal treatment of poor quality roughages 

Physical treatment of tx r quality roughages 
includes chopping, shredding, grinding and pel-
Icting. The indications are that grinding and 
pelleting of fibrous materials increases the surface 
area expo'sed to microbial attack and accelerates the 
rate of flow of digesta through the gaistro-intestinal 
tract.This grinding and/or pelleting results in higher 
intake, up to 3)% more (Kay, 1972). Studies in the 
Sudan (13 Hag and Kurdi 1986) showed that 
physical treatment of bagasse was more feasible 
than chemical trcatment. Pclleting increases feed 
intake and improves feed'gain, although the actual 
mode of action is not fully understood. Ilowevcr, the 
process of grinding and pelleting of roughages is 
hardly practised in West African animal production, 
This may be connected with the non-availability of 
electricity and tractor lpowcr for grinding and 
pclleting. 

Nutrient: Disease:Work Interactions 
A reduction in food intake is one of the most 

common and important consequences of disease 
whether caused by microorganisms or en(a- or 
cctoparasitc.s. Forchronically parasitizd animals, 
decreases in food intake are more marked on poor 
quality diets (often the c-nly food available to 
draught animals) and account for nost of the 
reduced production (Dargie 1980). However, there 
is little documentary evidence of the effects of 
disease on work output. Rukmana (1979) found 
buffaloes infected with Tvpanosonwa evarsi 
ploughed at only 0.71 of the rate of non-infected 
animals. Pearson (19891)) reported, that a buffalo 
team with an undiagnosed disease associated with 
anaemia suffered increased heat stress, reduced food 

intake and a rapiddecline in work output. The stress 
of work may reduce tolerance to diseases such as 
trypanosomiasis and piroplasmosis while abrasions 
and other wounds caused by inappropriate hames­
sing increase susceptibility to strefAothnicosis. Rch 
(1982) recommended that draught cattle should be 
regularly dewormed and trcated for lungworm and 
liver fluke. 

Conclusions 
To a large extent, the energy needs of working 
animals are known and can be calculated factorially 
with reasonable confidence. However, the 
additional energy costs of working on rough, uneven 
or soft surfaces requires f(ilier research. It is 
unlikely that work per se increases the need for 
protein or other nutrients indel-ncdet of the need 
for these nutrients to facilitate food intake and its 
mctalxnlism. Relatively low VFI attributable to lov 

digestibility of available forages and crop residues 
may be an imlortant constraint on work output by 
draught cattle in West Africa. Whilst many physical 
and chemical treatments for improving the 
digestibility and VI of roughages have been 
develop.d, most, at present, are inappropriate for 
West African usc. liowever fcrilizcr grade urea is 
often available and shows promise as an appropriate 
treatment raising the crude protein content of 
fecdingstuffs, improving digestibility and with the 
potcntial to increase VII. Deficiencies of minerals 
such as phosphorus and sodium reduce VFI and 
local research to ascerlain the presence and severity 
of any such deficiencies would be beneficial. 
Although it scens obvious that disease may limit the 
work output of draught animals, this is an areawhich 
is largely unexplored. 

R~sumn 

Cette c nmutication exanrine les chiffrev repris de la littcrature sur les besoins en 
energieet enprotinesdes animautxde trail,c evoque I'inioortanceque rev~tI'ingestion 
volontaire dans I'apport nutritiorel total. Bien que lesvariations de l'ingestion 
volontaire enfonctiov thittravaileffectue varient avec l'esp&e, elles ne senblent suivre 
attcun agencenent systMiatique. Apres we presentation des divers traitemt'nts 
physiques elc/riniquesuitilisdspour ankliorerla Jitgestibiliteet l'ingestion volontaire 
desfourragesgrossiersde qualiti ni!d'ocre,h'sauteursindiquent ceard'entreeux qu'ils 
considtrentlesnieux adapttsaux arnnaurxde trait. 
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Recherches aux Possibilit6s de Conditionnement des Boeufs de
 
Labour A Base de Paille de Brousse Enrichie Atl'Urde et
 
Evaluation de son Impact sur leur Capacit6 de Travail
 

T. Khibe* et P.W. Bartholonlew** 

RsumW 

Au village, l'amlioration tie la valeuralimentaire de lapaille de brousse a iti tentie 
par lenrichissenientavec 'uree au tar de 4%. L'impact de cette amelioration sur 
livolution pondirale des boeqjs de labour durart la saison sche a tt mesuri,ainsi 
que lirnpact de la sutpplementation sur la perfonnance des boeufs durant les fravaur 
champetres. 
Par rapport au tOnoin les pertes de poids exprintees par le lot bII(ficiatt de la paille 
enrichie ont eti dininu es. Les boetufs du lot bMntficiant d'une supplim;entation de 
I kg/joutr de residus de coton ajoute b Ia paille enrichie, ont atteint un gain quotidien 
moven de 0,2 kg/jour d'avril )juin. 
Auctun effet de a supplimentation a 'a 6tl constat stirla capacite de travail des boeufs. 

Introduction 
Dans ]a zone semi-aride du Mali les aninaux 
pendant la saison seche perdent consid6rablernent 
du poids (environ 20% du poids vif) (Wilson et al. 
1983). Ce plihnom'ne est lid A la pauvret6 des 
pfturages en cetie pdriode de disette et an manque 
d'assistancc sur le plan alirnentaire aux animaux par 
les propri~taires. Ainsi dans la plupart des cas, les 
boeufs de labour an 'ent au ddbut de la campagne 
agricole avec des conditions physiques r6lativement 
m6diocres, cc qui est de nature Aconiprotlettre le 
di-narrage du calendrier agricole. 

1-i r-cherche d'une soltion nous a atien A 

conduire un test de complknientation alinmentaire 

des boeufs de labour A base de paie de brousse 

enfichie Al'ure en 1988, qui a did b6n6fique pour 

les dits aniniaux quant Aleur entretien. 

Au delt de I'entretien des boeufs de labour, le 

preset tben entend traiter l'impact do cz 

de travail desconditionnement sur la capacit6 

boeufs de labour exprimee en ternes d'endurance, 

de superficies travaill6cs, de vitesse de travail et de 

conportetnent pendant le travail. 

*Instlitut Nat onal de RcchcrrtihtZmltchnluc,FormttfLnt 
]tydrohiotogilque (INRZFIl), lip 1704, lantako, Mal 

**Ccnire Inlernatlional pour r'tlevage en Arrique (CIPEA), 
Programme du Sahel, ItWO, Ilarnako, Mat. 

Materiel; et MN1thodes 

Trente six animaux r6partis entre deux villages ont 
constitud la base de notre 6chanrillon d'dtude. Ils 
6taient pour la plupart des Z6bus Maunts et Peuls 
avec quclques rares M&6s. Ils dtaient en majoritd 
des raffles casFr6s. L'Sge moyen des animaux 
(determin6 par l'examen de la dentition) dtait de 6 
ans. 

Aprs lo. premiere pesL'e qui a niarqlu le debut 
de I'essai, les animaux ont 6tel rdgulirenient pcs6s 
tous les quinze jours jusqlu'A la tin des travaux 
aratoires. 

Lembonpoint des anitnanx a d1d not6 au d6but 

del 'exprience pour connii ire par la suite un rythrne 

mensuel. L notation a ob5it A la mnithode de 

'condition scoring' selon laquelle les notes varient 
de IA9 (Nicholson ct Butterworth 1986). 

Les aninaux n'ont pas connu de traitemenw 

sanitaire sp6cifique except5 les vaccinations 

dusage dans les secteurs d'devage. 

Les trois regimes alintentaires suivants ont dt 
adopt6s; 

Rgine I pfiurages + gestion habituelle de 
paysan (TO) 

Rginie II paille enrichie ad libititn (TI 
Rgiic III paille enrichie ad libition + 

I kg/jour de r6sidus de 
coton ('2). 
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Les anim..jx dialent attachds au piquet et 
alimentds individuellerncnt. La distribution de la 
paille enrichie s'dtalait sur toute lajournde, mais les 
r6sidus de coton 6talent distribu6s tous les matins. 

Les animaux 6taient abreuv6s une fois parjour. 
Les pesdes des animaux se faisaient le matin avant 
l'offre etl'abreuvemer t. 

Suivi des bocufs de labour au champ 
Tous les 4 jours, les paysans dtalent interrogds afin 
de connaitre les operations auxquelles leurs 
animaux 6talent sournis pendant ]a saison des 
cultures. Des mesures de lavitesse de travail ont di 
effectudes etle temps de travail effectif par jour de 
la j'aire de boeufs, a Witenregistrd. Les arrets 
interm4diai"es ont did 6galement notds en pr6cisant 
les raisons et ladur6e. Mesures de laforce de 
traction dialent effectudes a l'aide d'un dyna-
mometre en 4 pdriodes de lajournde de travail, 

Rsultats 

Teneur en azote de lapaille traitde 
Le traitement de la paille avec l'ur6e a amdliord sa 
teneuren azote. En effet le taux des matires azot6es 
totales (MAT) dans notre diude estpass6 de 2.3% 
(paille simple) A6.55% (paille trait6e). 

Ingestion des aliments distribuds 
Suivant lagestion du paysan, certains animaux ont 

b6ndfici6 du piturage en sus de [a suppldmentation 
apport6e. Les r6sultats d'ingestion prdsentes ne 
concernent, cependani, que les aliments ingdr6s aux 
diables. 

Les boeufs du lot TI ont ingdrd en moyenne 6.10 
+/-3.6 kg/jour/ animal de paille traitde Al'diat brut 
soit 3.42 +/-2.02 kg/ animal/jour de ma:itres s&hes 
(MS), pour un poids moyen de 330 kg soit 1.13 kg 
de M2 "00 kg de poids vif (PV). 

Quant au lot T2 laquantitd moyenne ingdr6e de 
paille traite brute a did de 7.30 +/-3.50 
kg/animal/jour, soit 4.10 +/-1.96 kg(MS)/ tte/ 
jourpounin poids moyen de 290 kg soitl.83kg 

MS/100 kg PV.L'ingestion en aliments Huicoma a 
ditd de 0.33 kg/l00 kg PV. 

Nous sp6cifions que le lot TO a bdndficid de 
l'assistance des propridtaires qui a consistd en la 

distribution des fanes de nidbd pendant 20 jours, 
jusqu'" concurrence de 3.88 kg/jour/animal pour un 
poids moyen de 280 kg soit 1.2 kg/l00 kg PV. 

Evolution pond6rale 
Le poids moyen des boeufs Alaprenire pesde a did 
de 280 kg pour le TO, 330 kg pour le TI 290 kgPt 

pour le T2. A la fin de laphase de conditionnement 
les boeufs du lot TO, avec un GMQ de -0.200 kg, 
ont accus6 une perte de poids de I'ordre de 10 kg. 
Les animaux du lotTI ont connu une ldgre perte de 
poids de l'ordre de 5 kg avec GMQ de -0.100 kg. 

Par contre les boeufs du lot T2 ont exprim6 une 
augmentation de poids de l'ordre de 12 kg soil un 
GMQ de 0.240 kg. Durant lapriode de labour la 
tendance g6ndrale adid que tous les animaux ont 
accusd une perte pond6rale globale de -7.85 +/­
12.32 kg pour le TO, -14.1 +/-15.30 kg pour leTI 

et -19.16 +/-12.19 pour leT2. A partir du 65 jour 
de l'expdrience nous avons constat6 un regain de 
poidsjusqu'au 806jour (fin des travaux lourds). 

Durant, et apres, lapriode de sarclage, 
l'ensemble des animaux a exprimd une augmen­
tation notoire de poids. En effet les GMQ enrdgistrs 
en fin d'expdrience ont did de 0.633 kg pour ieTO, 
0. 567 kg pour leTI et 0.5 kg pour le T2. 

Notation de i'embonpoint 
La notation de I'dtat d'engraissement des boeufs a 

did effectede 5 fois. Les notes attribues sont 
consign6es dans lcTableau 1. 

Durie du travail, vitesse de travail et force 
ddployde par les aninaux au cours des 

diffdrents travaux. 
Le Tableau 2 donne les donndes relatives aux 
diffdrentcs activit6s exdcutdes par une paire de 
bocufs de labour au cours des travaux culturaux. 

Tableau 1. Notes attribudes aux diffrents lots en fonction de la pIriodt. 

Fin Pdriode 
Lots Premibre pesde compldmentation labour 

(0jour) (47Cj) (60cj) 

TO 5.7 5.2 4.7 

TI 6.2 5.5 5.2 

Fin 
Pdriode sarclage travaux 

(80c j) (140c j) 

4.8 6.5 

5.3 6.6 

T2 A4 5.3 4.9 5.7 6.4 
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Tableau 2. Durie moyenne du travailJournaller,nombre de jours de travail par an, viltesse de travail 
et force diploy&e par une palre de boeufs de labour au cours de dlffirents travaux. 

Travaux min/jour jours force (N) vitesse (mis) 

Grattage 250 3.4 52 1.07 

Labour Aplat 171 2.7 825 0.85
 

Billonnage 273 16.2 835 
 0.74
 

Ensemencement n/a 0.9 292 n/a
 

Sarclage 209 11.2 656 0.77
 

Buttage 282 2.7 708 0.72
 

Les variables not~es sont: durde moyenne de Ia Sur un total de 700 arrdts non-programmds, 2 
journ6edetravail, nombredejourstravaill6s,vitesse seulement 6taient directement dOs au refus des 
de travail et force d~ploy&, animaux de travailler. 

Rapport taille des animaux, condition 
physique/ifrce dtployie et 6nergie fournie. Effet de Incomplimentatlon alhmentaire de 
Au d6but de la p~riode de travail, le poids d'une sason s he sur la performance des boeufs de 
paire de boeufs de labour variait entre 494 kg et 769 
kg. Malgr6 cette grande diffdrence dans les poids, La suppldmentation alimentaire de saison sche 
aucune tendance marqu6e n'a did observ6e entre les n'a apparemment pas eu d'effet sur les variables de 
performances exprimdes en terme de vitesse de 
travail, de durde de travail ou de la force ddployde. la performance des animaux telies: dur6e du travail, 

vitesse de travail, force ddploy6e et dnergie 
Arrnts de travail : raisons ct temps perdu moyenne fournie (Tableau 3). 
Les catgories d'arrCts les plus importants au cours 
de 1'dtude sont: le temps pris pour ajuster le matdriel Discussion 
de traction (32% des cas) et les pauses-repas et le Nos rdsultats confirment la d6claration d'autres 
temps pris pour l'alimentation et l'abreuvement des auteurs selon laquelle la teneur en azote de la paille 
animaux (22% des cas). Le temps pris par les pourrait etre multipli6e par 2.5 et que la quantitd de 
animaux pour toumer Ala fin du circuit n'a pas dtt MS de paille ingdr6e A volontd pourrait 6tre 
pris en compte dans les arrets. augment6 de 30% (Dolberg et al. 1981). 

Tableau 3. Incidence de la supplementation atimentaire de saison skche sur Ia dure de travail, a vitesse 
de travail et la force d~ploye par les boeufs de labour. 

Suppldmentation dure (min/j) vitesse (msec) force (N) 

Rdgime I 286 0.74 910 (billonnage) 

Rdgime 2 253 0.74 810 (billonnage, 

Rdgime 3 278 0.78 820 (billonnage) 

Rdgime I 253 0.79 710 (sarclage) 

Rdgime 2 251 0.79 710 (sarclage) 

Rdgime 3 204 0.79 590 (sarclage) 
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Figure 1. Evolution pond~rale bocufs de labour 

Ingestion de la paille tralt~e 

Dans notre &tude les quantitds de matibres srches 
ing(rdes (MSI) par jour ont & de 1.46 kg/100 kg 
PV pour Ic lot TI Ct 1.83 kg/100 kg PV pour lc lo! 
T2 des animaux maintcnus en stabulation fixe, 
tandis que crux de la senil-stabulation ont ingr:/ 
jour0.83 kg/100 :g PV pour le lot TI ct 1.08 kg/O0 
kg PV pour Ic lot T2. 

Pour Ciss6- (1985) la quantit( de MSI rapporue 
A 100 kg de PV, 6tait de 1.5 kg pour les xvins 
aliment&s uniquement a%ccla paillecnrichie Al'urge 
au taux de 4%. 

Evolution pond~rale 

Comme nous pouvons le lire sur le graphiqie 1, la 
phase du con.litionnement a 616 surout caracterisce 
par la variation positive de la valcur des GMO 
exprim(s par I-s lots. 

Par contre la phase 2 a 6t16marque par [a baisse 
ponderale gindralise Atons le~slots. Lacluelle baisse 
nous 1'attribuon.s non sculcment au niveau 61cv desefforts imposgs pour Ie labour niais A 1' insuffisance 

effots mixs~spouais Pnsufisncelelaixur 
de la supplmentation alimcntaire A un moment o.piltonnaecIes ipqturages ne sont pas rcgtnn~s, 

Ouant Ala 3R phase, la recuperalion pon&ralc 
a 616iassez notoire avec un accent marqu6 chez les 
animaux du lot T), d'oi la preuve de la richesse dcs 
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pturagcs A cete poque ct l'intdr& qu'il faut 
accorder Ala croissance compensatrice. 

Travaux champtres 

Aucune des caract&istiques physiques : poids, taille 
et condition physique n'a apparcmment influd surla 
performance des Ix)cufs de l'essai. C'est dire que ni 
Icur vitcsse de travail, ni ]a dur&e de Ieur travail et 
de faqon encore plus surprcnantc ni la force qu'ils
ont deploy(eou l'Inergie qu'ils ont fournie n'ont 6t6 
affect6es. Ccs r6sultats semblent confirner une fois 
de plus que la complhmcntation alimentaire en soi 
ne garantit pas un accroissement du travail fourni ct 

encore moins une augmentation de ]a surface 
culti'. 6c ou de la production agricole. 

Les r(suhats obtcnus A partir d'observations 
directes ct d'intcrvicws des paysans ne font que 

confirmer les rnsultals d'dttdcs ant(ricures scion 
lcsqucls il est tr~s rare que les problkmes rencontrds 
avec les bcufs de labour se traduisent par une 
rrduction du rythme de travail ou de la surface 
cultivc. 

ia force que les animaux ont deploy& par 
rapport AIcur poids (tait gnralement plus (levde 

p oque Ics nornncs. qui avaient (:t praoxSreS. Le poid~s 
moyen impos6 ;Aune paire de boeufs pour effectuer ecbillonnage repr~sentait t5%de leur poids vif soitle- rcnesnti 15%dr lear poids vi soun maximum de 27% ct un minimum de 9%. La 

clrge r,.,)yenne pour le sarclage &luivalait A81% 
du poids impose pour le billonnage et A 12% du 
poids de la paire de I×eufs. 

http:jour0.83


Abstract 

Ejriclunent of bush hay was widertaken in a village using urea at an inclusion rate of 
4% 7he effect of thisenricluenton,weight changesin work oxen dring the dry season 
was measured, as was the effect of supplenkntation and weight change on the 
performance of oxen during the field operations. 
In con arison with an unsupplenented control group, animals benefiting from 
urea-treated straw showed a slight reduction in weight loss during the dry season. Oxen 
which received both enriched straw and an additional supplenentation in the form of I 
kg/day of cotton seed resides achieved an average daily weight gain of 0.2 kg/day 
between April andJaune. 
No effect ofdry season supplenentation on work output itsthefollowing cropping season 
was observed 
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La Paille de Riz dans I'Alimentation des Boeufs de Labour A 
l'Office du Niger 

Tidiani Afo Tamboura* 

Rsum 
La paille de riz est le seul aliment de betail disponible en quantitl suffisante a I'Office 
du Niger Safaible valeur nutritive aconduit 6 mener des expiriences pour amiliorerle 
niveau d'ingestion volontaire et les valeurs inergitiqueset azotdes. Les techniques ont 
1t4 des actions directes ou des actions indirectes. Les risultatsont pennis de vudgariser 
une ration de base pour les boeufs de labour 

Introduction 
L'intensification de l'exploitation des terres 
agricoles est un maillon trt±s important de la 
politique nationale d'autosuffisance alimenraire. La 
mise en culture des terres d'une faqon gdndrale et 
particulirement celle t riz est assurte 
essentiellement par des boeufs de labour, la 
motorisation est peu developp e et la culture Ala 
main moins adaptde. I1est alors ntcessaire d'dtudier 
tous les 6ldments du systbme de production agricole 
pour les amdliorer et augmenter la production et la 
productivit6. C'est dans ce cadre que se situe 
l'alimentation des boeufs de labour-objet de la 
prsente communication. 

L'office du Niger - caractdristiques techniqueset potentialit6 
et poentilildendirection 

L'Office du Niger est situd au centre du Mali darts 
la zone sahdlienne en partie occidentale du Delta 
Central Nigerien. IIest I'un des premiers complexes
agro-industriels du pays t assurer la couverture des 
besoins alimentaire de la population. 

II est caractdrisd sur le plan hydraulique par la 
maitrise d'eau du fleuve Niger permettant la mise en 
valeur par irrigation gravitaire de vastes terres agri-
coles. A partir du barrage de Markala, sur le fleuve, 
les eaux sont conduites par des canaux adducteurs 
darts deux marigots. C's marigots endiquds 
permettent de retenir suffisamment d'eau avec une 
potentialitd en terres irrigables de 960,000 ha. 

Les amdnagements couvrent actuellenent une 
superficie de 55,000 ha dont 45,000 sont exploits 
enriziculture. Ces 45,000 ha sont repartis ent7e150 
villages totalisant 114,000 habitants dont 72,300 

*Division Elevagc,Occ du Nigcr,gou, Malt. 

travailleurs actifs (hommes et femmes Sgts de 15 b 
55 ans). 

Le cheptel bovin est estimi I 25,000 boeufs de 
labour et 50,000 animaux d'dlevage. 

Statut et mission 

UOffice du Niger est un 6tablissement public A 
caractbre industriel et commercial. 11est orientd par 
un 	 Conseil d'Administration et dirigd par une 
Direction Grntrale comprenant plusieurs services 
sp6cialistes. 11apour mission: 
a 	 la gdrance des terres 

I]a fourniture de l'eaux aux exploitants agricoles 

0 	 la vulgarisation et le conseil b la gestion
des exploitants. 

Probldmatique de I'Alimentation des Bovins 

L'acuit6 du ddficit alimentaire des animaux se 
ressent Atdivers degrds sur l'ensemble du pays et 
particuli rement en saison skche. Cette diffdrence 
est lie t des fateurs souvent combinds qui sont: 

0 	 le mode d'dlevage (transhumant, nomade ou 
sddentaire) 

6 	 le potentiel pastoral du milieu 
le niveau de production des animaux. 

En 	 zone soudanienne la periode siche se
caractdrise par l'existence d'une importante
biomasse de paille de brousse Atqualitd mddiocre, 
d'assez riches pfturages adriens, et de jeunes 
repousses de grnamindes apr~s les broilis. 

L'utilisation des sous-produits agro-industriels
comme suppldment Atces trois ressources naturelles 
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permet de maintenirle niveau deproduction animale 
un niveau acceptable. 

En zone sahdlienne il faut distinguer deux 
sous-zones: lasous-zone seche et ]a sous-zone 
inigue qui est celic de 1'Office du Niger. 

Dans la sous-zone s~che sont pratiqudes les 
cultukes pluviales: mil, ma's, sorgho, arachide etc. 
Les pailles de brousse sont en quantitd moins 
importante qu'en zone soudanienne mais de 
me..leure qualitd. Les sous-produits agro-
i1( :striels sont rares et la suppldmentation 
ali,nentaire tr s faible. La pratique de la grande 
transhumance vers les p~turages de ddcr, e, les 
bourgoutti~es, permet de rsoudre le prohI me 
d'aliraentation et de faire survivre les animaux. 

Cas de l'Office du Niger 

Dans ]a sous-zone irrigude, celle de ['Office du 
Niger ob se pratique la riziculture, la seule et unique 
source de p~turages naturels est constitude de paille 
de riz. L'ancenagement des terres A fait disparaitre 
les pfiturages adriens et les graminres naturelles sont 
trbs rares. Ces chaumes de riz en quantitd abondante 
A la fin des rdcoltes de ddcembre A fdvrier sont 
entirement pttrds, ramassds ou brOlds avant le 
debut de la campagne agricole (avril-mai). 

L'utilisation des sous-produits agro-industriels 

existants dans la zone,mdlasse de canne, son 

farine de riz, est limitde pour diffdrentes raisons: 


" 	 difficultd de conditionnement et coot de 
transport trds dlevd de la mdlasse, 

" 	 demande tr~s forte en son et farine de riz p.ndant 
une pdriode relativement courte de l'annde. 

La zone rLicole, tr~s humide, est par excellenceLa zne izioletri.s et pr exellnceumid, 
une zone de propagation des parasites gastro­
intestinaux qui viennent se greffer sur des animaux 
ddj, sous-aliment~s aui finissent au mieux par la 
cachexie. 

La campagne agricole ddbute en pleine sais,, i 

schp (avril-mai) et les boeufs de trait assurent plus 
de 90% des labours. Ce bMtail commence les travaux 
dans un dtat physiologique lamentable avec pour 
consdquence: fatigue prdcoce, lenteur dans le travail 
entrainant un retar6 dans I'exrcution du calendrier 
agricole. De tout cela d:coule un rendement agric-le 
faible avec une baisse de la production et de la 
p:oductivit6. Certains boeufs de labour reqoivent de 
la part de leurpropridtaire un apport alimentairequi 
nest malheureusement pas toujours en rapport avec 
]'effort demandd. 
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Importance de la Paille de Riz A
 
I'Office du Niger
 

Production de paille de riz 
Laquantitddepailleproduiteestestmtec partirdes 
diffdrentes 6udes relatives au rapport Grain/Paille 

(Traore et Stolzemburg 1971; Bastiaansen et al. 
1984). Ce rapport se situe A0.8 environ. Les bilans 
des trois derni~res campagnes agricoles de i'Office 
du Niger permettent d'estimer les quantitds 
suivantes en paille: 

Tableau 1. Production de paille de rlz 

Campagne Superficies Production Production(ha) paddy (t) paille (t) 

1986-1987 41,245 90,495 113,119 

1987-1988 43,504 99,920 124,900 

1988-1989 46,470 106,392 132,990 

La politique actuelle de rnamdnagement des 
terres et I'utilisation de varidtds de riz Apaille courte 
plus productive autorisent Aretenir un minimum oe 
production de 133,000 t de paille pour les ann5es a 
venir. 

Disponibilil6 en paie pour lalimentation 
bt 

Le riz est entirement fauch Ala main. La hauteur 
de fauche est variable suivant les varidtds et les 
faucheurs. Environ30%delapailleestfauchdeavec 
les dpis et cette quantit6, soit environ 40.000 tonnes, 
est consommde directement au champ ou l'auge. 

Les dteules reprdsentent 70% de la production 
soit 93,000 t. Le tiers de ces dteules, 33,000, est 

p~tunbrOlds. par les animaux et les 2/3 sont pidtinds ou 

Le disponible total en paille de riz pour 
I'alimentation se ramne A73,000. 

Valeur nutritive de Ia paille 

Les analyses hromatologiques de ]a paille de riz
 
indiquent une valeur nutritive taible:
 
Matire s che 95%
 

Matiere azotde digestible (bovin) :0 g 
UnitO fourragre (bovine): 0.35 

Le niveau d'inge.tion ct la digestibilitd sont has 
(Kassambara et al. 1986); 1.3 A 1.8kg de matire 
stchc volontairement ingMIde par 100 kg de poids 
vif; coefficient d'utilisation digestive 0.44. 



Contraintes d'utilisation au niveau du paysan 

La paille esten gdndral tmnsportde pardescharrettes 
asines et ..ocke en vrac dans Ics cours d'habitation. 
Les qtimntlt's aisi rservdes sont limitdes par: 

" 	 I'insuft'sance des moyens de transport: 5000 
chanct spaur 10.000 families, 

* 	 Ic conditionncrient et le volume de la paille ne 
permettent pas d'avoir un tonnage important. 

Les tentatives de conditionnement par des 
presses manuelles n'ont pas donnd de rsultas 
satisfaisants et les tests d'am6lioration sont en cours 
en m~me temps que les essais sur les bottcleuses 
motoris6es. 

La Paille de Riz dans I'Alimentation des Bovins 

La paille de riz nature est essentiellement un aliment 
de lest; sa grande disponibilitd en fait la ration de 
base des bocufs de trait. 

L'Office du Nig i et la Station d'Elevage et 
Recherches Zootechniques du Sahel-Niono, 
conscients des probl.mes d'dievage des boeufs de 
labour en zone irrigu6c, ont collaborg 6troitement 
pour ]a valorisation de la paille de riz. 

Diffdrents thbmes de recherche ont W abord6s 
pour augmenter le niveau d'ingestion ct/ou 
am6liorer la valeur nutritive de cette paille, et les 
rdsultats obtenus ont permis de mettre A la dispo-
sition des paysans diff6rentes rations de base qui ont 
dvolud dams le temps: 
• 	 paille de riz mdlassdejusuqu'en 1985 

* 	 paille de riz traitce A.l'ur6e de 1986 , 1988 

" 	 paille de riz simple avec bloc m~lasse-une A 
partirde 1989. 

Paille traite A~I'ur&e et bloc snIasse-ur~e 

La dcmi re exprience men6e en 1988 pour 
augmenter le niveau d'ingestion et la valeur 
nutritive de cet aliment de base (Traor 1988) dont 
les rsultats sont ici communiquds est bas6e sur 
diffdrentes techniques d'amdlioration sont des 
actions directes ou indirectes sur la paille: 

Tableau 2. Rksultats comparatifs des regimes 

0 	 Actions directe en modifiant la structure 

physique de la paille par un traitement A I'ur6e 
sous forme d'ensilagc; 
Action irdirecte par modification de l'activitt 

microbienne du rmen en apportant soit de 
I'azote soit des glucides directement ass: 
milables par la microflore ou les deux 61lments 
en meme temps: ure, m6lasse de canne. 

Hypotheses 
La ration de base vulgaris~ejusqu'en 1988 est la 
paille de riz trait6e Ail'ur6e et distribu6e fralche 
aux animaux. Le rythme du traitement, tous les 
10-12 jours est fasidieux et les paysans s'y 
adonnent peu. 

0 	 La paille traitge, sechde et stock6e en une seule 
operation pout etre envisagdc si cette technique 
n'altbre pas de beancoup la valeur azot6e. 

0 	 Le bloc mdlasse-Lr6e apportant de I'azote et de 
l'6nergie en m me temps pout am6liorer la 
valcur alimentaire de la paille. 

Protocole 

Trois lots de 8 animaux correspondant A3 rdgimes 
alimentaires ont dt6 constituds: 

R6gime I : Paille traitde 3% d'urde 
distribude fralche 

Rigime I : Paille traitde A 3% d'urde 
distribude s cie 

Rdgime III: Paille non raitde plus bloc m6­
lasse-ure ad lib. 

Les r6gimes ont en commun I kg de son, I kg de 

farine de riz par tte et parjouret des pierres A]6cher. 

Les observations ont port6 sur les consom­

mations d'aliments et I'dvolution podrale des 
animaux. 

Rsultats 
Le rdgime Abase de paille de riz simple plus bloc 
mtlasse- urge a donnd les meilleurs risultats. I1est 
vulgarise depuis deux ans au niveau des paysans de 
I'Office du Niger. 

Paille trait~e Paille traitde Pailie simple: 

Rgime fralche s6chde plus melure 

Gain moyen quotidien (kg) 0.357 0.265 0.482 

Mati re s che ing6r6e 100 kg/poids inf 2.21 2.88 3.11 

Ration totale (kg) Energie/jour/8te (U.F) 3.52 3.80 4.14 

CoLt/kg gain (F CFA) 230 273 222 
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Conclusion 

Les voics d'utilisation maximale de 1, paille de riz 

sont largement ouivcrlCs. Les rchcrches pour 

amdliorcr sa valeur nutritive ont abouti augmcntcr 

le niveau d'ingestion volontaire etA changer ses 

apports dnergetiques et azot6s: son conditionnenment 

est Al'dtude. Elle sera certainernent un sous-produit 

agricole de valeur qui ne m6ritcra plus le feu dans 


quelques anncs. Depuis 2 Ai3campagnes agricoles, 
la paille bottel6e tr~s recherchde est achewe par les 
paysans Aun prix qui approche celui du son et farine 
de riz. Les perspectives de son utilisation dans les 
programmesd'am6liorationdelaproductionlaitire 
et de 1'enbouche bovine paysanne renforccront sa 
valeur marchande et la paille de riz sera vendue 
comme le paddy par son producteur. 

Abstract 

Rice straw is the only aninalficdstuff available in sufficient quantity in the Office du 
Niger Its low nutritive value l'd us to conduct experiments to impmve the level of 
voluntary food intake and the energy and protein levels. Direct and indirect techniques 
were used. andfron the results a basal ration formudated fordraught oxen. 
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Experimental Methods in Draught Animal Research 

Peter R. Lawrence* and R. Anne Pearson" 

Abstract 

Erperinentation and the inportance of controls is discussed Methods of calculating
 
ntinirunnwbersofanimalsforanyparticular experiment are given and it is noted that
 
these nunbers are often inconveniently large for experinents using draught animals.
 
In certain circuttancesanimals can be used as their own controls anu this can reduce
 
considerably the nunber required Eraqplesof tins approach are given.
 
Difficuliespeculiar to draught aninilerperi&'ntsare cited andexanqilesgiveL 77wse
 
include -adaptation ofanimals to work reginws d ing the course of along experimrent,
 
the use of inappropriate mesuring techniques borrovedfromotherbranches ofscience,
 
tie use of over- scphisticated dLta collectimi tecliques, s:lecting aninials for
 
erperinwnts whichi ce tu tpicaul oJ those used by fariirs.
 
7he paper endsiwith eranmuls of practical problenmr which beset d-- ,1t aninnal
 
experinwits in the field, e.g. closing and sanpling large antowrts of high-roughage
 
diets, tie influence of thw drover on the work output of tire aninal and ilaking
 
experinental plans sufficientlyflerible so that if days are lost viable information can still
 
be obtained 

Introduction 
As recently as 1981 draught animal research was 
considered a neglected and almost non-existent 
branch of science (Smith 1981) with no serious 
work having been done since 1945 (Brody 1945). 
The last decade has seen a flowering of interest in 
the subject and draught animals are once more 
boii:( mentioned in learned journals. The renewed 
interest has meant that a whole range of expe-
rimcntal methods, techniques and apparatus has 
been adapted or invented for use with draught 
animals. It is the purpxse of this paper to look at 
sonic of these techniques and highlight some of the 
problcms that have arisen as people have tried io 
apply them. 

Experimentation in General 
Experimentation is a major tool of science. It 
involve.s comparing characteristics of individual 
objects or more often groups of objects, living or 
non-living, and trying to ascertain how and to what 
extent the characterisfics vary. In its simplest form 

*Draughl Annl Research Nehvork. ILCA/ICRISAT 
liP 12404 Nlanty, Niger 

**Centre for Tropical Vetertnary Medicine, tniversty or 
1dinburgh, Emtr Bsh, Roalln, Midlothian EII2S 9R(;,
Scotland 

the experiment is a demonstration. A: ivial example 
might be to show that a particular chemical kills 
cockroaches. A careful scientist would perform this 
demonstrafion bytakingtwocockroachesassimilar 
as possible and kept under the same conditions, 
dosing one with the chemical and the other not and 
noting that the dosed cockroach duly expired 

But even this simple deminst'ation illustrates 
two essential ix,ints alxut the experimental method. 
Firstly that every experiment involves comparison, 
in this case, between a dosed and an undosed 
cockroach, and sccondly,that both cockroaches 
should be as similar as x.ssible and kept under 
conditions a, similar as [xossiblc. 

In the previous iaragraph the undosed cockroach 
acted as a control. Uintrols fonrm a comer-stone of 
the classic experimental method which relics on 
finding animals or groups of animals which are as 
similar as possible so that, on the application of a 
treatment or stimulus, any differ-ences observed in 
the reactiorns of the treated and control animals arc 
likely to be due to the treatment and not merely to 
random variations in the response of individual 
animals. But this is often difficult even in inbred 

187 

D ,',-.. -
AI 



populations. In feeding tHials, for examplethe 
coefficient of variation (CV) defined as: 

CV = SD x 100 

SD =Standard deviation, i =the mean 

isquite large. For sheep fattened on pasture the 

CV ofweight gain is 20-30%and forcattle 15-25% 
Similarly milk production of dairy cows varie by 
10-20% and egg production by modem hybrid 
poultry by about 141. Experiments then consist of 
taking groups of animals, treating them indifferent 
ways and comparing the responses of the different 
groups. One or more groupx are not treated and these 
serve as the controls. When the responses of the 
animals to the treatment or lack of it are mesured it 
is clear that there will be avariation of response 
within each group as well as differences between 
groups. The analysis of these within and between 
group variations, collectively known as analysis of 
variance forms a large part of the statistics with 
which expcrimental scientists deal. 

This kindof analysis can alsobe used to produce 
estimates of the maximum numtKr of animals (n) 
which are likely to be needed in an experiment if the 
differences between the nueans of groups are to 
prove significantly different; in other words, 
whether the experiment isworth doing at :ll from a 
statistical point of view. 

n = 8(CV) 2 

2 

(LSD o.s)' 


The value LSD .os or Least Significant 
Difference is a function of the Student's t value at 
the 0.05 level for the two groups of data under 
consideration and the variance. This latter quantity 
is also related to CV so the formula is really only 
useful if the scientist lus afairly shrewd idea of how 
variable the data are going to be before (s)he starts 
the experiment. 

If for example CV isestimated at 20% and LSD 
at 10% then 32 animals will b: neded in each 
group. In a feeding trial for example 32 is not an 
unreasonable number even with large animals, but 
for draught animals, each requiring individual 
attention and supervision, this is already an
inconveniently large number. 

Even animals of similar weight can differ by 
more than 20% in such fundamental parameters as 
draught lorce and power output (Table 1). As can 
be secn from the CV values, individual 
measurcments within each pair of animal can also 
vary tremendously even though this particular 
experiment was carefully controlled with respect to 
soil type, setting and type of plough and the same 
ploughmcn controlled the oxen throughout. 

In experiments with large numbers of oxen, the 
range oflive- weighLs, age and othercharac- tcristics 
will also be larger. It also becomes increasingly 
imfxtssiblc for every ox to use the same plough, to 
plough exactly the same type of soil or to be driven 
by the same ploughnicn. Under these conditions 
CVs of much more than 201% can be expected and 
expcrimentation along the outlines given above 
would be a futile exercise for draught animal 
research. 

Animals as Their Own Controls 

One way round this dilemma isto use each animal 
as its own control. This technique is Iulicularly 
useful for studie.s on energy metabolism where the 
object is to measure the change in enenry 
expenditure, u.sually calculated from gaseousexchange, associated with aparticularactivity of the 
animal. 

The prime objection to this method isthat it can 
be argued that the change in energy expenditure 
might have occurred anyway, because if, for 
example, the encrgy expenditure of an animal is 
measured while it is working, there is no 

Table t. 	 Draught rorce and power output of two teams oroxen ploughing uphill or downhill (derived 
from Lawrence and Pearson 1985). 

Each value isshown -- CV with n =10. 

Liveweights (kg) 

Uphill Draught force (N) 

Power output (W) 

Downhill Draught force (N) 

Power ou'i-t (W) 

Team 1 

450 +430 

1037 4/- 25% 

829 -V-24% 

1181 - 24% 

957 - 23% 

Team 2 

440 +430 

927 4/- 42% 

858 -1/-43% 

833 4/- 23% 

718 -/- 32% 

Difference % 

0.6 

-3.0 

29.5 

25.0 
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FIGURE 	I Heat output of an ox working at various levels during 6 h.
 

Figure 1. Heat output of an ox working at various levels during 6 h. 

non-working animal present with which to compare 
it at the same time, as there would be in the kind of 
experiments considered in the last section. 

To be as sure as possible that tie effect observed 
is due to the stimulus app!ied and nothing else, it is 
essential that energy expenditure is measured both 
before and after the stimulus. 

This technique %kasfirst used by lllaxter (1962) 
to measure accurately the extra energy used by 
sheep to metabolizeener exotheir'ditrcfood. Figure I shows theanox drina 6 da'. Lcli 
energy expenditure ofanox during a 6 h day. Each 
time the animal restsits energy consumption returns 
to the same low level. In this case it can safelyde 
assumed that any energy used above this level is due 
only to the work done. 

Using an animal as its own control ('able 2)can 
considerably reduce the coefficient of variation 
associated with a particular measurement (in this 
case the energy cost of doing work at a rate of 
400W). In case A, animal I walked at I i/s while 
animal 2 walked at the same speed and pulled the 
load. The energy cost of doing the work was 
considered to be the difference in energy 
expenditureof the two animal., In case 13the energy 
cost of doing work was taken to be the difference 
between the energy expenditure of the animal and 
the average energy expenditure of the same animal 
walking at the same speed before and after pulling 

the load. The latter method has a much smaller 
coefficient of variation and thus any differences in 
the energy cost of pulling loads using for example 
different harnesses could be investigated using far 
smaller numbers of animals. 

Adaptation of Aninials - Training and 

Fitness 
Anitnals, unlike niachines,do not give consistent 
responses to aparticular stitmulus. lDuring any study' 
which involves expeiihental procedures or 
ieasurenens of any kind, animals can be seen to 

adapt to the conditions or procedures as they become 
more accustomed to them, particularly if they may
not have experienced them before the start of the 

study. 'lime should be allowed at the beginning of 
any study for draught animals to become used to 
an), procedure, particularly if the procedures them­
selves might affect the observations. New diets, 
different harnessing systems, strange monitoring 
equipment, measurements and blood sampling can 
all influence observations of'normal'animals. For 
example. Figure 2, shows te effect of repeated 
venipuncture on plasma corticosteroid concen­
trations in previously unhandled sheep. Three to six 
weeks of daily handling were required before these 
aniuials remained unstressed by this repeated 
sampling procedure (Pearson and Mellor 1976). 
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Table 2. 	 Energy cost or pulling a load of 400N at lm/s by 2 Brahman cattle of similar weight. The 

energy cost is the difference between rate of energy expenditure pulling '.he load and the rate 
when walking at the ,ame speed but unloaded. In case A, one animal acted as the other's 

control. In Case B each animal acted as its own control. Energy was calculated from gaseous 
exchange and is expressed in Watts. 

Case A Case B 
Other animal Animal acts 

acts as control as its own control 

706 	 1103 

1527 	 1245 

846 	 1249 

649 	 1229 

1582 	 1185 

1011 1298
 

1526 1123
 

1823 1245
 

Coefficient of variation (%) 35.0 5.2 

Data adapted from Lawrence and Stibbards (1990) 
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(976). 

Figure 2. Mean (+/- S.L.) changes in plasma corticosteroid concentrations in 4 sheep during 
repeated venipuncture carried out Pt 7 day intervals for 6 weeks (derived from 
Pearson and Mellor). 
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Animals that have apparently adapted fully to inexperienced at the start. For example, an 
experimental conditions and procedures still experiment to investigate the extra energy draught 
remain sensitive to small changes in their animals use when they have to work under muddy 
conditions. Small rises in basal heart rate occurred conditions (Lawrnce 1987) involved taking 
when 'tame' sheep were moved to an almost neasuremnts from aninals walking through mud 
identical laboratory in the study described above 300 mn deep in a circular track. As a control, all 
(Pearson and Mellor 1976). 	 aninials performed the same tasks on the same track 

when it was not covered in mud.Similarly, Lawrence, Buck and Campbell 
(1989) investigated the cffect of work on the resting In an ideal experinent, these two treatments 
metabolism of draught oxen. Figure 3 shows the should have been applied at rndoin to all the 
rate of heat output during the day and during the animals, but since the track held about 80 tomnes of 
night over five days. On tie third day the animal niud. this was clearly impossihleso it was decided 
worked all day to see whether its resting energy that all tie alnimals Should walk first all on concrete, 
expenditure was higher than nronial after work. On then through mud and finally on the cricrete again 
this particular diet vcry little effect was observed, after the mud had been cleared away. 
but what is clear is that average energy expenditure Because of the amount of time tire 
on th torning of tire first day was noticeably higher Measurenents took. the first arid final control 
than onitire other non-working days of the week. Periods were separated by amatter of eight weeks. 
The most likely explanation for this is that on Tbl e r anra of weks.gtire were te cter 
first day of tire week tire respiration chamber in Table 3 shows theerergy crst of walkirg 
which tire aninial lived was closed and the measured iniJ/i/kg liveweight. Clearly the anirials 
circulating pumps switched or. All the ainimals used tmuch more energy walking through mud than 
used were very familiar with all theexperimental during either of the contrl peri(ls; but they also 

procedures, but even so.thissmall change in routin. iused more energy walking diring tie first control 
was enough toproduce a significant increase in period than during the second. This nakes the 
energy expenditure. establishnent of a suitable control value very 

difficult. The most likely explanation for this 
One of the other prublenrs encounte,. ' i discrepancy is tlat during the time separating the 

studying draught anitrals vhich are working first and last control periods tire aninials had beconre 
regularly is that they are likely to change in fitness fitter and/or more used to tileexperinental 
and show a long-tern adaptation totine work they procedure. 
are doing. particularly if they are relatively 

Variations inheat output -medium food intsae 

Rate of hent output (w) 
1400 -F-7 

1934
1200 


1000 	 / 

800 	 // 

600 	 ,// '7 

400 	 ,
 

/ 00-160/ 	 7
20
 

1 2 3 4 5 
Days ofthe week 

r--I 0900-1600h 	 = 1600-0900h 

Figure 3. 	 Vrations in heat rulput or oxen during 5 days. The oxen worked on Ile thirt day. Each bar 
is the average of 2 readings fron each of 3 oxen. 
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Table 3. 	 Energy cost of walking on concrete and mud 300 mm deep. Energy Is expressed as JImnkg 
livcweighL The 2 periods when the animals walked on concrete were separated by 2 months. 
Each value is an average of 4 determinations. 

First dim. walking on 
Animal concrete 

1 	 1.27 

2 	 2.48 

3 	 1.42 

4 	 1.72 

5 	 1.69 

6 	 2.91 

Average 	 1.91 

Similarly, in a comparison ofcattle aid buffalo 
pulling carts in Nepal (Pearson 1989), ani nals were 
compared when travelling over the same route 
regularly. All 4 teams showed an increase in speed 
when working during the course of the experiment, 
travelling further and doing more work within a 5 h 
period (Figure 4), presumably as zney became fitter, 
andlor more accustomed to the work. Th;s was 
particularly noticeable in the least experienced team 
of oxen. At first these oxen were the slowest to 
complete the day's work and were the most erratic 
workers. However, within a short time (eight 
weeks) and only a few trips (six) the animals had 

Distance (kin)
 
20- buffaloes Day 6 


15­

5L 

Time (h) 

Walking 
in mud 

2.85 

4.27 

3.19 

2.60 

3.15 

4.00 

3.34 

Second dim. walking or. 
concrete 

1.32 

1.80 

1.32 

1.22 

.08 

2.57 

1.55 

improved and were working almost as well as the 
other teams of more experienced oxen. This change 
was less critical than in the previous example as no 
"controls" were required. Rotation ofteams used for 
work meant that each team experienced similar 
patterns of work and rest days and, as far as possible, 
similar conditions during the course of the 
comparative study. Hence, depending on the type 
of study, carefui planning can help accommodate 
any changes in fitness or experience which may 
influence the interpretation of observations in some 
long-term studies of working animals. 

oxen 

Time (h) 

Figure 4. Distance travelled (kin) over the day by a team of buffaloes and by a team of oxen 
pulling carts on their first (1) and last (6) day of work over an 8 week period 
(derived from Pearson) 1989). 
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Transfer of inappropriate methodology 
Methods used in other branches of science and 
engineering have often been adapted for draught 
animal research but may not always be appropriate, 
One such is the dynamometer used for measuring 
the work output and draught force of tractors. 

This instrument registers the force exerted and 
averages it over a short time either electronically or 
by mechanical or hydraulic 'damping' of the signals. 
For tractors, where the force exerted and speed of 
travel are relatively constant the dynamometer is 
quite adequate. However, dynamometers have been 
(and still are) fiequently used with animals whose 
draught force and speed vary continuously as they 
put one foot in front of the other. Lawrence and 
Pearson (1985) showed that draught force 
measurements have to be taken at small and equal 
distances as the animal moves along and not 
averaged with respect to time. The distance 
increment needs to be sufficiently small so that at 
least 10-20 measurements are taken during every 
change of draught force. Since the latter can occur 
at the rate of 2-3 times - second (in time with 
animal's footfall) this implies that draught force 
should be recorded every 5min or 50-100times per 
second at normal walking speeds. 

These factors wert, all taken into account in the 
design of an ergometer which measures work output 
overagivendistancefromwhichdraughtforcescan 
be calculated. Table 4 shows the results of using an 

ergometer and a dynamometer to process the same 
signal from a load cell connecting oxen to aplough. 
Discrepancies of up to 15% were recorded, the 
largest values usually being associated with young, 
less well-trained oxen attempting to pull heavy, 
erratic loads. This observation illustrates ricely 

that the indiscriminate application of methods from 
other disciplines to draught animal research may not 
always be appropriate. 

Instrumentation that works on one species may 
not necessarily be suitable for others. Although 
portable heart rate meters have been ,uccessfully 
used to accurately measure heart rate in exercisiag 
horses (e.g. Sloet van Oldruitenborgh. Oosterbaan, 
WensingandBreuknik 1987),theyhave provedless 

successful when applied to working ruminants. 
Heart rate, determined using a 'horse meter' 
regularly underestimated actual heart rate of a 
resting ox but overestimated that of a working ox, 
although differences between oxen were also 
observed (Bwala 1984). 

Any new instrumentation or technique, 
particularly for continuous physiological moni­
toring, before being adopted, should be tested 
against simple manual methods or other methods 
known to be accurate, and in animals and 
environments in which it will be used. 

Table 4. 	 Average draught forces exerted by three teams of oxen ploughing up or down a slight slope. 
Force was registered with a load cell and the signal processed simultaneously by a 
dynamometer and an ergometer. Each measurement is the average of 10 x5 s readings. 

Team of oxen/ Draught force Draught force 
direction of dynamometer ergometer Difference 
ploughing (kg/s) (N) (%) 

Team I up 1426 1418 0.7 

down 1482 1442 2.8 

Team 2 up 1117 1037 7.8 

down 1246 1181 4.7 

Team 3 up 985 927 5.8 

down 963 833 15.7 

Team 3 were the youngest and weakest oxen. 

Data derived from Lawrence and Pearson (1985). 
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Complex data collecting systems cause discomfort to the animal and once installed 
IM recent years several workers have developed thereisalwaysthepossibilityofoneormoreofthem 
coripleA systems which enable several parameters developing faults. In some cases simply the amount 
of draught animals to be measured simultaneously of time needed to place and set up the sensors and 
including, draught force, distance travelled, work !ogging equipment can cause severe dislocation to 
output, stepping rate, bre-:hing rte, heart rate, any proposed cxperimental program. 
oxygen consumption, ventilation rate and body One final problem is the sheer amount of data 
temperature. The general layout ofone such system generated. Unless a scientist has a very good idea of 
is shown in Figure 5. This system can record data precisely what he wants from the data collected it 
from up to eight sensors producing either analogue is all too easy to end up swamped in a morass of 
or digital signals. Every half, one or two minutes, figures. The gas analysis system at CTVM in 
the current analogue value or the accumulated Edinburgh records nearly 500,000 separate readings 
digitil counts f:om each sensor are transferred to a in 24 h but in most experiments the information 
portable computer for storage. required is simply 3 or 4 average values per day. 

Systems surh as this have their own inherent Statistically there is the problem of how 
problems. On a practical level the main problenis legitimately each of there separate points may be 
are the initial cost of building or buying the system regarded as a distinct observation. It is possible to 
and maintaining it. The main problem is the business obtain impressively low coefficients of variation 
of attaching all the sensors to the animal andior the from data recorded very frequently in short periods 
implement it pulls. Unless great care is taken, oftime during which very littlechange in the actual 
con.iecting cables can easily become entangled or values occurs. 
damaged. The sensors themselves may irritate or 

DETECTORS DATA PROCESSING AND COLLECTING CIRCU[,S CR.STA 
• CRYSTAL.i 
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Figure 5.General layout of an eight channel data collecting system for draught oxen. 
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Pitfalls to watch for in field 
experiments 

Many factors need to be considered when thinking 
about the day-to-day organisatkn and planning of 
draught animal experiments in the field. The 

following points are based on the experiences of the 
authors and may help othrrs in planning and 
organising their field studies. They are not meant to 
be acomplete list and are not in any order of priority. 

a) Selection of animals 

Regardless of the number of animals 
required, it is important that the apimals that 
are chosen are representative of those being 
used in the area understudy. It is tempting to 
pick large strong animals or those 
maintained on research stations which are 
usually larger, or in bettercondition and may 
even be different breeds to those used by 
local farmers. When comparing breeds or 
crosses itisnecessary to ensure that all the 
types and sizes that are used are represented 
in atrial. Conversely, in trials where different 
feeds, implements or harnesses are being 
compared it is often better to have a uniform 
group of animals of similar sex, size, weight 
and age, provided again that they are similar 
to those used locally. Decisions on number 
of animals used in practice are often 
constrained by availability of animals, 
finance and facilities available for keeping 
and maintaining experimental stock during a 
study. Often compromises have to be made 
between what is best in theory and what is 
possible inpractice. 

b) Nutritional studies with draught animals 

In any feeding trial, decisions have to be made 
regarding the length of time required for 
animals to adapt to any changes in diet or 
new supplement, since it is usually more 
feasible to use each animal as its own control 
(see earlier). With ruminants at least 14 days 
should be allowed for gut micro-organisms 
to adapt to dietary changes, although this c) 
does depend on the extent of the change in 
diet. If it is drastic, for example,a change 
from fresh grass to dry roughage or harvest 
by- products, then more time may be needed. 

The next problems come in experimental 
design. A Latinsquareor similardesign can 
be used if it is possible to obtain sufficient of 
each diet or feedstuff for long enough for it 
to be uniform throughout the experiment. 
All diets can then be fed to the animals at all 
stages and checks can be made for period 
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effects and carry over effects from one diet 
to another. If fluctuations in feedstuff 
availability or quality are likely to occur in 
the experimental period, or feed storage 
space is short, then alternative experimental 
designs may have to be considered, similar 
to thoseusedfortheenergystudiesdescribed 
above, when controls are done before and 
after experimental periods. When work also 
forms part of a nutritional study then this 
latter design usually has to be adopted, due 

to practical considerations such as avail­
ability of labour and ease of management of 
measurements and recording methods. 

In nutrition studies it is often easier to 
simulate the daily energy expended in work 
by walking animals uphill rather than 
working them as separate individuals or 
teams. This means a larger number of 
animals can be worked at once, and each 
animal does a similar amount of work in 
relation to its lveweight which is more 
nearly the same than if it was doing a fixed 
amount of work e.g. pulling acart over.", set 
distance. This can offer a good practical 
solution to running nutritional studies of 
working animals, particuarly when labour 
and implements arc in short supply and/or 
faccal and urine collections are part of the 
experiment. However it should be bome in 
mind when interpreting results that, 
although walking or climbing uphill without 
the constraint of a load, cart or implement, 
can be arranged to increase daily energy 
expenditure to levels similar to those seen 
when working, it may be less stressful to the 
draught animal than when it is actually 

pullir,.g or carrying a load.
 
It is important to keep record sheets simple,
 
makint, sure they can be easily read and that
 

they arte in the language the recrder can 
nersan. 

necessary. 
Work studies with draught animals 

Many factors influence the amount of work 
an animal or team does in a day. These 
include ground conditions, climate and, 
sometimes overlooked, the man or woman 

who is handling the animals (Table 5). When 
planning studies involving work, whether 
testing animals, implements or harnesses, it 
is important to identify what is to be studied 
or what the problem is, and then to make 
sure that other variables, such as ox driver, 
land type and terrain are standaidised. 



Table S. 	 Effects of a different ploughman during the day on mean draught force, MDF (N), speed 
(m/s)and work output(kJ). 

Team ofoxen 	 Significance 

Plough-man 19/18 20/21 

MDF (Ii) Khorga 616 690 

Ram 641 464 

Speed (1h) Khorga 0.31 0.34 

Ram 0.37 0.53 

Work (1 h) Khorga 595 674 


Ram2 716 781 


(Pearson,Lawrence and Ghimire 1989)
 

Make sure what ismeasured isappropriate, 
Can it be done simply? Don't make things 
complicated. The animals and implements 
and man are complicated enougn without 
complicated equipment. Think about how 
accurate measurements need to be. It is 
pointless measuring the height or leg length 
of a draught ox to the nearest mm; however, 
inaccuracies in measuring draught force, 
respiration or heart rate for example may 
give very misleading results. Think how 
often observations need to be taken. Body 
temperature changes relatively slowly, heart 
rate very rapidly. This, as well as the type of 
instrumentation or recording equipment 
available influences decisions made in 
recording results. Again compromises often 
have to be made between what is ideal and 
what is practical, depending on what is 
available, 

When planning work experiments, think 
about the length of time a study will take, 
particularly when availability of recording 

equipment, implements, land and labour 
usually mean that only one or perhaps two 
teams can be studied sitiultaneously. In this 
case, public holidays, and days lost due to 
faulty eouipment, atypical weather 

conditions and lame and uncooperative 
animals all have to be allowed for in planning 
time schedules. 

d) A plan or checklist 

Before considering any draught animal 
experiment it is important to plan it and 

23/22 24/25 26/27 s.e.d Man Team MxT 

489 478 442 97 

459 483 468 

0.29 0.28 0.29 0.02 *** ** 

0.38 0.33 0.34 

439 440 339 101 

544 512 487
 

discuss it 	 with others, including farmers. 
Much can b gained by talking over proposed 
work, making sure the study is appropriate. 
Think about how the results will be analysed 
before '-experiment is started. A check list 
in the IL.m of questions can often be useful 
as a reminder at the planning stages to 
prevent .nistakrs being made that might be 
regretted 	 later on. Finally, anticipate ; 
animals are unpredictable, so try and plan 
ahead. Think about what will go wrong 
before it does. 

Conclusions 
This paper has attempted to highlight some of the 
many problems both practical and conceptual which 
beset the scientist involved in experimental draught 
animal research. There is a need for scientists to 
standardize methodology thus making comparisons 

between the results from diffeient groups ofworkers 
easier. Where no absolute standard of measurement 
exists,for examplein the case of testing the fitness 
or working ability of an animal, a consensus should 
be reached on testing procedures. However 
arbitrary these procedures may be, they could at 
least form a basis for comparison if everyone sticks 
to the same protocols. 

There is a need for standardized, easy to use, 
rugged and affordable instrumentation so that more 
groups of workers in more locations can obtain 
comparable results. Every group should at least be 
able to measure distance travelled and work output. 

Of the physiological parameters, body temperature 
is probably the easiest and most reliable one to 
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measure and in the tropical environment can give time. We feel it is essential for the future scientific 
valuable information as to the degree of work credibility of draught animal research that data 
induced heat stress. Other physiological parameters should not appear so arbitrary and chaotic that they 
or biochemical parameters relying on blood 
analysis, while of great interest and potentially of are apparently unworthy ofcoisideration nor, on the 

great value, are often too difficult, unreliable or other hand, should they be used to draw conclusions 
costly to measure on aroutine basis. that they are incapable of supporting. 

Finally, there is aneed for the more statistically 
minded scientists to consider how best to analyse Acknowkdgcnents 
data which often has to come from small numbers 
of disparate animals which very often cannot work We are gratelul to Dr. A. Smith for his comments 
under exactly the same conditions nor at the same in the preparation of this paper. 

Rsum6 

Cette itude traite de I'experimentation anjinale er de l'importance des verifications. 
Diversesmithodes de colcul du nombre mininuin d'animnaux necessaires pour effectuer 
un essai particulier sont erposees et les inconv'nients que presenle le recours 6 des 
effectifs importants d,:rzs les experiences en tractionaninale sont signalds.Dans cerrains 
cas, les animaiir peuvent constiluer leur propre tnoin. Cette approche, que viennent 
ilustrerdes exemples, pennet une rtduction considdrable du nombre ties ardinatLr 
requis. 
Les difficultis inhrenres a lexjirimentation avec des aninaur tie traitsont presenttles 
et illustries par des exemles. Paf~ni les probijl'nes Svoquzisfigurent ladaptation des 
aniaux au rt"thine de travail au cours d'essais de Iongue durce. le recours 4 des 
techniquesde niesurepeu appro,prideserprivttes4 d'autresdisciplines scien- tifiques, 
I'utilisation de techniques trop perfec- tionnees de collecte des dofinnes el le choir 
d'a:niiau.rd'expirimentation peu a.)ParentIsd ceux qu 'utilisent les paysauls 
La communication se ternite par des exemples pratiques des difficultes qui s'attachent 
6 la rialisation d'expirimentations sur le torraif, savoir la selection et 
IPechantillonnagede grandes quatitds defourrages grossiers, IVinflueence do conducreur 
sur le rendenient des animaux au travail et Ilaborationde plans experifnentauxsuffi­
samment soupiles pour perfnettrede continuer 6 recueillir des infornations essentielles 
meme en cas de perte d'un certain 0tombre de journiesde travail. 
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Research on the Draught Animal Power Systems in Ethiopia 

Abiye Astatkc* 

Abstract 

In Dhiopia animal traction has been an integral part of agricultural pro&dction for 
centuries. Pairs of oxen have been en'qdoyed to pull an ard plough ('maresha') for 
seedbed preparation. InVlenwnt development for primary and secondary cultivation 
was the main focus until the end of the 70s. Some work on transport, earth ,,ovemnent 
and land shaping started in the ndd-80s. But there has been little adoption by farmers 
of the new inkole,nents developed. 7Tis idgl,tbepartly due to researchers not addressing 
the pertinent issues, to inadequacy of the exttnsion system and to the reluctance of 
farners to change traditionalpractices. 

Introduction. 

Use of draught animal power for cultivation in most 

parts of Ethiopia dates back to before recorded 

history. Domestic animals were used to increase 

cultivated areas to feed a growing population. 

At present, over 80% of Ethiopia's 42 million 
people are engaged in agriculture. The majority of 
the farming community live in the highlands. 
Crop-livestock mixed farming is the common 
practice and farmers use pairs of oxen for land 
cultivation. Horses and mules are used as work 
animals in some areas, but oxen provide the main 
traction power. 

Traditonal Cultivation Techniques 

The traditional cattle economy of the highlands is 
directed to raising ploughing oxen. Meat and milk 
are by-products from it.The only implement used 
for land preparation and planting is the traditional 
plough or' maresha' which is a pointed, steel-tipped, 
tine attached to a draught pole at an adjustable 
shallow angle. Narrow wooden wings attached on 
each side of the tine push soi! to either side but do 
not invert it (Fig. I ). 

has certain advantagsApartfrom 
The maresl ha in adoantirthom

the metald point and the hoo~k, it is entirely home 

made. It is light, no( cxceeding 25 kg (Goe 1987), 

and can easily be carried to and from fields. The 

power requirement can be adjusted by the depth 

control and does not normally exceed the power 

developed by a pair of local Zebui oxen. 

*Agrkullural Englneertnr/tllghlands Prugrantme, It.CA, 
P.O. Box 5689,Addbs Ababa, E1lopla. 

About 2 to 5 passes will have to be made by the 

maresha before the iand is ready for sowing. Each 

pass is made perpendicular to the previous one. 

Time required for land preparation is 90-150 h/ha 

depending on the soil type. After being broadcast 
sceds are unevenly covered by pass with thea finad 
mareshaand germination is poor. It is to overcome 
this problem that farmers generally use higher sced 
rates (Abiye Astatke and Matthews 1983). 

The use of oxca in the traditional farming 
system of Ethiopia is limited to scedbcd preparation 
and threshing. (Cryseels cl al. (1984) have shown 
that farmers in highland Ethiopia work their oxen 
for some 450 pair-hours. This is equivalent to 2 

months per year although the work potential of 
draught cattle can be 8-10 nsonths as is estimated in 
India (Pathak and Gill 1984). Possible reasons for 
this low use in Ethiopia might include feed 
inadequacy over the working periods and the 
non-use of oxen for transport or other tasks during 
the long non-cultivation period. 

Research Programmes. 

Tillage Equipment Development 
In 1968 the Implement Re.search Section Chilalo 
Agricultural Developmental Unit (previously
CADUJ, now ARDU) began work on the designing 
and testing of tillagh implements and carts. 

deling an implement acet ars 

Developing an implement to replace the maresha 

cont, weight, durability and difficulty in geting the 

implements repaired locally. 

Re.sults from soil preparation studies comparing 
the use of the maresha and improved mouldboard 
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Figure 1. Traditional Ethiopian plough (maresha) and neck yoke. 

ploughs with harrows showed that there was no 
significant difference in crop yiclds between the 
traditional and improved methods, although
working time was reduced by 50% with the 
improved implements(CADU970;1971). 

Evaluation of the 9" mouldboard plough with 

yedtntetraditional
the maresha andimpoedmentsby ILCA also showed ahuhiycomparable 

Fiures ct gT mtheboard plough was capable of forming raised beds 
which improved drainage and gave better crop 

yieldk an thew i a p e y 
Astatkead Matthewnts 198) 1farmers. 

Thle Agricultural Engineering Department of
Institute of Agricul;uiml Research (IAR) began in 

1976 to develop appropriate farm tools forsmallholders. However, due to financial constraints, 

staff shortage and lack of facilities many of the
projects initially planned sere,dot implemented or 
disconinued. Recently through support from the 

FAQ, the section has been strengthened and its
activities expanded. The Farm implenent Division 
of the Ministry of Agriculture (MoA, established in

982,ohaapeoistno repsiilt foo98,ha o fheAgrictualEgineripngsibilitty 

country, including all attachments for the use o 
draught animals. The division's mandate extends 
also to upgrading the local workshops (200) 
throughout the country so ththey et will b ableeto 
produce and service the ifaers' agricultural 
implement needs. 

ModiFications to the maresha for andshaping 
and surhe draaof sol hd iAiclar s 

Waterloggin a cnsnt on p t growth 
on deep black clay soils known as Vertisols, 
especially in high rainfall areas (Getachew c al. 
1988). There are 8 million ha of agriculturally 

important Vertisols in the Ethiopian highlands but 
because of waterlog.ging crops are not grown during 
the major part of the rainy season. In a small part of
the Central Ethiopian highlands (Inewari Vertisol 
plateau) broadbeds and furrows (BBF) ar 
traditionally made by human labour todrain off the 

the aol arieof theraiy s97s(I.InA 1986).aroexcess rain water. Thle development of animal­drawn implements for the construction of BF by 
Intemnational Crops Research Institute for theSemi-rid Tropics iR e to theinent 

o aecao crideopithe i s (ICRISAT 86in) 

This, however, proved too expensive for Ethiopian
 
ILCA later developed a broadbed-maker
 

(BBM) based on thle mare's/a to meet the needs ofthe resource-poor farmers of Ethiopia (Jutzi et al. 

1986).
The BBM is made of two local plo-ghs 

connected in a triangular"structure. Tlhe top ends of
the maresha poles are tied together and connected to 
the yoke as in the traditional method while the 

maresha tips are separated by a 1.2 m long
crossbeam which is also tied. A steel wing of
 

oarhe is tls ad on ea ine6fa
 
weer, Erhianwings of the maresha (Fig. 2) to push the soil inside 

t and fom he EB.e 

The chain attached at the edge of thle metal
 
wings not only shapes the beds evenly but also
 
covers the seeds. Use of the iBM for land shaping
 
is delayed until the last pass with the maresha. The
 

BBM can cover between 0.4--1.2 ha per day with apair of oxen (Jutzi et al. 1986) depending on the
 
number of passes prior cBBi
to making the tilth
 
status of the top soil and the condition of the working
 
oxen. The elfects of the enhanced drainage on crop
 
growth, are substantial. Three years results from
 
Were llu clearly show the impact of BBF planting
 
crp on grain and straw production (Tables land 2).
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Ile 

Figure 2. Broadbed maker. 

Table 1. Yields from Wheat on BBF and Ridge and Furrow at Degolo, 1987, on farmers' fields. 

Grain Straw
 
Land preparation n (kg/ha) CV (kg/ha)
 

A. BBF made by BBFcv. 
ET-13 (1) 13 1634 26 1990*
 

B. Ridge and Furrow 
Local wheat 17 157 98 563* 

C. Ridge-and-Furrow 
ET-13 10 1175 43 1401*
 

Notes: ET-13 is an improved bread wheat v,,riety 
A. and C. early planted; B. late planted (as traditional) 
* Differences between land preparation methods significant at P<0.05 
Source: ILCA, 1989. 

Table 2. Effects of improved surface drainage on N fertilizer efficiency in wheat (cv. Et-13) 
at Degolo, 1988. 

Seedbed
 
Yield Kg/ha preparation 0 50 100 200
 

Grain Tradition 664 1289 1528 1840 

BBF 1232**, 1990*** 2917*** 2917***
 

Straw Tradition 1417 2257 2808 4653 

BBF 2552*** 3703*** 4696*** 4792 

*** Differences between seedbed preparation methods significant at P<0.0001 
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Soil Excavation Using Scoops those with iron-rimmed wooden wheels (CADU 

Dry season water supplies are inadequate for both 1971). At present most of the ox-carts are found in 
for ARDUdomestic needs and livestock in Ethiopia. Even in Arssi (mandated extension area 

the highlands where there arc more permanent water previously CADU) and resettlement areas organised 

in the lower areas, most of the rural by the government.points than 
people have to walk for 3 to 4 hours to fetch water 

The Use of Single Animals for Tractionfor domestic use. It is also common for animals to 
trek for many hours to get to watering points. ILCA Figures are not available for Ethiopia, but work in 
also developed an ox-drawn metal scoop for other areas of Africa suggests that anything from 8 
excavating surface ponds. Testing of the scoops to 16 head (i.e. breeding and young stock) are 
started in 1983, with the construction of a 7000 m3 needed to maintain one pairof ploughing oxen in the 
pond on the ILCA Debre Berhan Station. In the field (FAO/CEEMAT 1972). Even if the lower 
following 2 years farmers in the neighbourhood figure is accepted, it is obvious that the system has 
constructed 2 ponds e:ch having a capacity of 9000 serious drawbacks in today's situation of rapidly 
m3 (Anderson and Ab'ye 1985). The average increasing human food requirements. Encro­
excavation rates using scoop capacity of 0.15 in3 achment of cropping into grazing areas and the 
from the 3 different sites for a pair of local oxen was increasing number of animals for draught purposes 
6.5 m3 per day. 	 and their followers on restricted areas results in 

The draught requirement for the full scoops was overgrazing and soil erosion. 

approximately 0.90 kN which is comparable to that The research on the use of a single local Zebu 
required by the maresha (Abiye 1984). ox for cultivation with the modified maresha was 

Such technology is needed to improve started at ILCA in 1983 and was intended to benefit 

self-reliant water resources in the rural areas and the large number of stmaflholder farmers with one 

around 2000 scoops where distributed to tile animal. Because of the improvement in operational 

different regions by MoA. The major probl,:ns with efficiency it was possible to reduce the oxen number 

this technology are proper selection andappraisal of and keep only more productive animals in good 

pond sites, the timing of the work and the condition. Unfortunately the spread of technology 
minimal due to theorganisation of the work teams. in tie fanning community was 

problems associated with the modified maresha, the 
Scoops have also been employed for desilting terrain of the target area and the negative attitude of 

ponds in Sidamo province in southern Ethiopia, the society towards using single animals. 
where pastoral groups rely on ponds for watering 
livestock (Abiye Haile Selassie and Cossins 1985). Options for using pairs of cows 
On average, a pair of oxen were able to excavate 
131 3 of silt per 5 hrs working day. Seven ponds At Debie Berhan, preliminary investigations into 

were de:ilted in 81 days at a cost of 0.30 to 0.40 using crossbed cows (Friesian x Boran) as draught 

US$/m 3 as compared to 2-3 US$ per m3 for earth- animals in addition to producing milk were 

moving machinery, undertaken. Results showed that using these cows 
for draught purposes had no significant effect on 

Carts and Sledges reproductive and productive performance (Agyc-

Sledges are used in the central highlands of the mang et al. 1983). Following this, a detailed study 
with the collaboration of ILCA and IAR has been 

country (Arssi and some pockets of Shoa regions) to 	 started to find the level of nutritional requirements
trnsport crops fromn fields to threshing areas. They 	 for work, milk and reproduction by working the 

cor ows singly.
are locally constructed of wood and are pulled by a 


pair of oxen. Within the vicinity of Lake Zeway, crossbred cows singly.
 

firewood and water are frequently transported on It is hoped that the results of this study will help
 
locally-constructed wooden carts pulled by a farmers, especially ones living around towns, to use
 
donkey. The carts have small flat metal wheels and the crossbred cows for draught as well as for milk
 
are attached to the bed of the cart by a wooden axle. produciion.
 

Investigations on cart design and construction
 
Nutritional and physiological studies of
was initiated in 1969, when CADU began building 

several prototypes of 2-wheeled carts for single working animals 

horses, donkeys and pairs of oxen. Tlme axles were With the introduction of new equipment, farmers 
forged in the country, while the iron-rimmed could complain that the work would subject their 
wooden wheels with metal bushings were imported. animals to great stress, thus reducing their overall 
Trials showed that steci-wheeled carts outperformed efficiency. Studies are therefore necessary into the 
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animals' nutritional and physiological nespinse with 
the development and use of new equipment. 

On-farm studies made at Debre Berhan based 
on nutrirional quality of feeds stuffs and estimated 
daily intakes of oxen show that the energy needs of 
a pair for maintenance were adequately met 
throughout the year (Goe 1987). Another ILCA 
study has provided information on the relationship 
between feed intake and work output for both local 
and crossbred oxen. Results indicate that feed 
restriction has no measurable effect on work 
performance (Abiye et al. 1986). A strategy may be 
to allow oxen to lose weight during working periods 
and recondition them during the non-working 
periods; farmers in some Ethiopian highlands 
probably already use this strategy. But this might not 
work if other slack perods tasks e.g. transport, pond 
construction etc. are undertaken. Again, detailed 

investigations into the nutritional and physiological 
aspects of working animals are needed. 

Conclusion 
Draught animal use has and will continue to play a 
major role in agricultural producion at s)allholder 
level in Ethiopia. If agricultural production is to 
grow in the country, a more efficient and productive 
method of animal traction should be developed and 
extended to the fanning community at large. 
Moderate research on the different aspects ofanimal 
traction has been carred out but little has extended 
to taking the fanning community into account The 
rejection of new research developmett might be 
because researchers have not had adequate time to 
address these issues or because the technology 
through the established chaits has been inadequate. 

Rsume 

En Ethiopie,ta tractionanimale occupe uneplace sdculaire dans laproductionagricole. 
Desarairesen bois (maresha) tractdspardes pairesde boeufssont utilisdspourameublir 
le sol. Jusque vers la fin des anndes 70, les instrumentsconfus Itaientessentiellement 
destinis aux opirationsculturalesprimaireset secondaires.Vers le milieu des annies 
80, des travaux surle transportet le terrassementont Jt entrepris,maisles instruments 
mis au point ont fait trLs peu d'adeptes. Les raisons a cela tiennent au fait que les 
probl'mesabordispar les chercheurs sortent du cadredesprdoccupationsdespaysans, 
aux insuffisances du syst me de vulgarisationet a la rdticence des paysans lorsqu'il 
s'agitde changerleurspratiquestraditionnelles. 
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Recherches aux Effets de Poids Vif et Embonpoint des Boeufs de 
Labour sur la CapacitW de Travail 

P.W. Bartholomew* et T. Khibe** 

Rsum 

Dans deux essals rialises sur des boeufs de trait, on a Jvalul l'effet du poids vif et de 
i'tat corporel sur la capaciti de travail des animaux. Dans le premier essai, les 
variations pondirales, comprises entre -25 kg et +70 kg, chez des boeufs astreints a 
tracter des charges calculdes en fonction de leur poids (7,5 ou 12,5% du poids vij) 
n 'avaientaucun effet sur la vitesse de traction ni sur la dure du travail. Dans Icsecond 
essa des boeufs de 360 kg affichant un tat giniralmoyen ont fourni d'avantage de 
travail (2,55MJ/j) que des boeufs de 310 kg prisentant un bon &atginiral(0,95 MiJ/). 
Les risultats dbmontrent que la complimentation peut permettre c4des animauxv de 310 
kg prisentan um tat In-ral moyen d'ateindre ua poids de 360 kg et un bon tat 
d'engraissement.Scion les estimations effectuies, de telles ameliorations du poids er de 
I'Vtat corporel se traduisentpar an accroissement des rendements de 37%. 1 apparait 
towefois, qu'un animal de 360 kg affichant un tatginiralmoyen est capable defournir 
99% du travailfor:i par un animal de poids identique e affichant un bon A'tat corporel, 
sans qu'il soilt n~cessairede luifaire binificierd'une complimentation alimentaire de 
saison scie. 

Introduction peu d'dvidence que la compldmentation en saison 

En zone semi-aride du Mali les bo.ufs de labour schepuisseaugmentersuffsammentletravailpour 

perdent constamment de poids et de l'embonpoint rentabiliser rinvestissement en compldments 

pendant la longue saison s&che qui dure du mois 	 alimentaires (Dicko et Sangard 1984; Traord et 
Soumard 1985).d'octobre au mois dejuin. 

Des pertes de 20% sur le poids de fin 	 M~thodologie 
d'hivemage sont frdquentes (Wilson et al. 1983). Deux essais ont 6td entrepris. Dans tous les deux 
Ces pertes de poids corporel sont tr~s souvent essais les animaux 6chantillonnds dtaient des Zbus 
perques c ,mme dtant des causes pr6jndiciables A adultes castr6s du type tilisd par la mjoritd des 
I'exdcution du calendrier agiicole. L'opinion paysans de a zone semi-aride du Mali. 
g6ndralerncnt exprimd, attribue les causes des 
d6faillances observdes des boeufs de labour A une L'Udnergie fournie par les animaux a td dvalude 

restriction alimentaire impos6e par les conditions de faqon .A tenir compte de son importance 

d6favorables de la saison s&khe. Si cette supposition m6canique plut6t que de son importance agricole. 

est absolument vraie, la solution du probi~me serait Elle a donc t6 exprimde en tant que force de 

de procurer aux animaux en question une compl6- l'animal et la distance sur laquelle cette force est 

mentation voire une suppldmentation alimentaire exercdc. 

addquate. 	 En les dquipant d'une adaptation du hamais 

'loutefois, dans la pratique il n'y a pas flexible du Zimbabwd (Barwell and Ayre 1982), 

d'informations prdcises relatives aux niveaux chaqu! animal a 616 astreint . tracter un traneau sur 

d'alimentationakcessairespermettantauxboeufsde un circuit plat de 500-550 m. Cette traction est 

labour de rdaliser A la satisfaction du paysan les poursuivie jusqu',i ce qae l'animal ait effectu6 20 

travaux en d6but de campagne agricole. li y a meme tours ou jusqu',i ce qu'il ait atleint la limite jugde 
raisonnable de sa capacitd de travail. Cette limite 
dtait atteinte lorsque l'animal refusait obstin6ment

Programmed Sahel, VPt60, Bamako, M t21 de tracter le traineau. Le temps mis sur chaque 

$anslltu! Natonal de Recherches Zootcchnlque, Fores circuit a dt6 calcul6 ainsi que le nombre et la durde 
el Ilydroblologlque (INRZF), BP 1704, lamako. MaIL des arrets effectuds pendant le travail. 

205 



Tableau 1. Evolution de notation d'embonpoint des bocufs de labour durant une priode de travail de 
deux semaines, scion force exerce et kvolution pondrale avant letravail. 

Force exerc6e (Newtons/100 kg de poids vif) 

Date 

Evolution 

ponddrale 

avant letravail (Kg) 

11/7 

-25 2.0 

+35 3.5 

+70 4.0 

Moyen 3.2 

Les poids vifs dtaient mesur6s quotidiennement 
avant que lesanimaux a partent sur leterrain. Ces 
mesuresjournaist , incluaient aussi les ingestions 
de grossier et d'aliments compl6mentaires par 
chaque animal. 

Une appr6ciation visuelle dc lacondition 
physique, scion lam6thode d6crite par Nicholson et 
Butterworth (1986) a 6t6 faite au debut de I'essai 
ainsi qu'apr~s cinq jours de travailet A la fin de 
I'essai. 

Traitcmcnts 
Essai 1 

Les effets des variations du poids corporel etde 
la condition physique sur Ia capacit6 de travail 
des boeufs de labour 
Trois groupes d'animaux de condition physique 
diffrente et subissant diffdrentes variations pondd-
rales pendant Iasaison sche ont dtd constitu6s. Les 
3 groupes ont dtd suppldment6s avec diff6rentes 
rations alimentaires et ont connu des variations 
ponddrales moyennes de I'ordre -25, + 35 et+ 75 kg 
entre mi-mars et mi-juin 1987. Les notes de 
condition physique affdrentes aux moyen,tes de 
variations pond6rales ont dutrespectivement de 
2.25, 3.50 et 4.50. Au d6but des travaux, les poids 
vifs moyens respectifs pour les variations pon-
ddrales dle -25 kg, + 35 kg et +70 kg 6taient de 282 
kg, 333 kg et 368 kg. 

Chacun des 3groupes a tW astreint Atransporter 
des charges de 75 etde 125 Newtons (N)/100kg de 
poids vif. Chaque combinaison de traitement a 6t6 
administrde .deux animaux, 


Dbs la fin de lapdriode au cours de laquelle les 
anionaux recevaient difidrents niveaux de sup-
pldmentation jusqu'A une semaitie aprbs Ia pdriode 
de travail, chaque animal recevait ad libitum une 
ration alimentaire quotidienne de paille de brousse 

75 125 

18/7 25/7 11/7 18/7 25/7 

2.0 1.5 2.0 1.5 1.5 

3.5 3.0 3.5 2.5 2.5 

4.0 3.5 4.5 3.0 2.5 

3.2 2.7 3.5 2.3 2.2 

snppl6tniente d'un kilo de r6sidus de graines de 
coton. 

L'essai addbut6 en d6finitive le13 juilict.Apr s 
cette date, tous les animaux ont travaillI6 
quotidiennement, le 19 juillet exceptd jusqu'au 

25juillet. 

Essai 2 

Effet du poids vif et de la condition physique 
sur letravail des bocufs de labour 
L'exp6riencc a pore sur des Z7bus de 2 cat6gories 

de poids vif:310 kg et 360 kg et de 2 catdgories (3 

et 6) d'cmbonpoint. Chacun des lots 6tait constitude 
de 3 animaux. 

Contrairement A cc qui s'est pass6 en essai I, 
tous tes animaux ont W asticints it tracter lememe 
niveau de charge et cela sans tenir compte de leur 
poids vif.La charge impos6e aux animaux 6quivalai; 
.tune force de 374 N. 

RWsultats 

issai I (Voir Tableaux I ct2) 

Effets de Ia condition physique el de Ia charge 
sur Ia vitesse de travail 
Toutes les vitesses de travail ont did augmendes 
cntre les Mrt et 2mesetinaines de 'essai. La vitesse 
de travail moyenne a 6t6 de 0.82 i/s au cours de la 
IRre semaine et de C.91 m/s au cours de la2 me 

semnaine. 
Les variations de poids et d'embor.point n'ont 

eu aucun effet prdcis sur lavitesse d- travail des 

animaux. Le niveau de )a charge a par contre eu un 
effet net sur lavitesse de travail: avec une charge 
moyenne de 240 N (75 N/l00 kg de poids vif) les 
animaux ont travaill6 A une vitesse de 0.95 m/s 
tandis qu'avcc une charge de 419 N (125 N1l00 kg 
de poids vif) leur vitesse de travail a dimiiiud de 18% 
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Tableau 2. Travail effectu6 par les boeurs de 
labour (MJ/jour) s-lon leur poids vif 
et embonpoint. 

-
Poids vif(kg) 
310 360 moyen 

M + 0.95 3.49 2.22 

Embonpoint L + 2.55 3.44 2.94 

Moyen 1.75 3.42 

e.s.poids vif 0.086 *** 

e.s.embonpoint 0.086 * 

e.s. interaction 0.135 ** 

avec une moyenne de 0.78 m/s (P). Sur les distances 
impos6es par l'essai, lareduction de lavitesse a tC 
compensde par l'augmentation de !a charge. En 
cons6quence, plus de travai! a 6t6 fait avcc le 
transport de gros poids qu'avec letransport de petits 
poids et les rendements journaliers ont 66 de 
respectivenent 3.69 et2.47 MI. 

L'effet du travail sur les variations pondrales 
et les variations de P'tat d'embonpoint 

Tous les anirnaux ont perdu du poids et de 
1'embonpoi: ! au cours & lap6riode de travail mais 
il n'y a pas cu dc difference significative (P0.05) 
entre les pertes journalr~res moyennes en fonction 
des evolutions pond6rales ant6rieutres au travail. IIy 
a cependant cu une nette diff6rence (P) entre les 
perle ponddrales en foncion de l'intensit6 du travail 
avec une perte quotidienne moyenne de ?.14 et 
3.12 kg sous lescharges respectives de 75 e,125 
N/100 kg de poids vif. Au total, les peoles de poids 
vif, au cours de l'essai, cnt vari6 de 14 i 54 kg soit 
4.1 !1 14.8% du poids vif initial. 

L'impact global du travail a 6tdde rrduire les 
notes de conditin d'une moyenne de 3.33 avant le 
travail Atine moyenne d- 2.75 apris une seniaine de 
travail et ii une moyenne de 2.42 apr~s 2 sernaines 
de travail. 

Travail ex6cutC, 

Lcs animaix 1dgers nais en bonne condition ont 
enregistr6 des performances particuliorement 
faibles parce qu'ls 6taient incapables de d6ploy-r 
des effort soutenus pendant une longue pdriode. La 
dUr6e moyenne du travail ex6cutd par ]a cat6gorie 
310 M+ 6tait seulement de 1.09h par jour tandis que 
ladur6. moyenne de Ia catdgorie 310 L+ 6tait de 
2.61 heries parjour 

Evolution du poids vir et de la condition 
physique 

Tous les animaux sans exception ont perdu du poids
pendant lapdriode de travail. Les pertes de poids 
itaient particulibreraeret prononc~es pendant les 5 
preniers jours de l'essai (pdriode au cours de 
laquelle les pertes moyennes quotidiennes dtaient dec 
5.65 kg) Lt aucune difffrence manifeste ou 
significative n'a dt6observ6e entre les diffdrents lotsd'animaux. Durant la2Lme semaine de travail la 
tendance g6n6rale 6tait iiun I6ger gain pond6ral, de 
1.4 kg/jour en nmoyenne. 

Tableau 3. Effet de poids vif et embonpoint sur 

l'nergie d~velopp6 par les boeufs de 
labour (Watts). 

Poids vif (kg) 
310 360 moyen 

M + 161 271 216 
monoint L+ 241 279 260 

Moyen 231 275 

e.s.poids vif 14.5 ** 

e.s. embonpoint 14.5 NS 

e.s.interaction 20.5 NS 

Une nette ddgradation oe lacondition physique 
a t' observ6e pendar la lre sernaine de 
lexprience. Alors que ]ar6habilitation du poids
 
corporel intervenue au cours 6. ]a 2Rine semaine de 
travail n'dtait pas suffisante pour s'inscrire dans la 
condition physique (Tableau 4). 

Tableau 4. Evolution d'embonpoint des boeufs 
de labour durant letravail. 

Traitement 9 juil. 16juil. 23 juil. 

310 M+ 5.8 4.7 4.3 

360 M+ 5.4 4.2 4.3 
310L+ 3.7 3.0 2.0 

310 L+ 4.1 3.3 3.5 

Discussion
 

Laccroissernent de lavitesse de travail et ladistance 
totale parcouns entre les I re et 2 me semaines des 
deux essais montrent que tousles animaux quels que 
soient leur poids vif initial ou leur condition 
physique ont 616 sournis i une pdriode d'adaptation 
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au travail. Cetteaugmentationdela vitessede travail 
au cours de 1'exprience a dt6 ralisde en d6pit des 
pertes importantes de poids vif pendant les 
expdriences. 

S'il semble que les animaux ont besoin d'un 
certain temps pour s'adapter au travail apr~s une 
longue pdriode de repos, iln'est ccpendant pas 
dvident que les paysans doivent etre conseills de 
soumettre ;eur boeufs de labour .iun cntrainement 
avant lasaison des labours. Le temps de travail 
moyen dans lazone dtudire est de 15 jours et il 
convient de se demander si l'ir.stauration d'une 
pIriode d'adaptation de 4 A5 jours se justifie ou si 

au contraire ilconvient de se contenter d'une faible 

vitesse de travail au debut des activits culturales. 

Les rdsultats de la 2 me essai ant montr6 que 
1'dnergie moyenne laplus dlevte a dt6 ddploy(e par 
les animaux qui dtaient plus lourds et que ceux-ci 
dtaient plus Nmeme de soutenir un tel diploiement 
de foice inddpendamment de leur conditicn 
physique. En cons&luence, le travail fourni 
journalieement par les boeufs de 360 kg dtait 

significativement plus important que celui foumi 
par losanimaux ayant un poids de 310 kg. 

1Uest 6vident qu'on ne gagnerait pas beaucoup 
A suppli~menter un anima! 16gcr dans leseul but 

d'arriver Aui poids vif de 310 kg. Toutefois, un 
animal decondition moyenieet pesant 310kgpeut 
atteindre 360 kg etavoir une bonne condition 
physique tout en augmentant son potentiel 
d'efficacit6 iu travail ae lordre de 36.9% ou de 
2.55 MJ/jour A3.49 Mi/jour (Tableau 2). 11c 3nvient 
cependant de noter qtj'un animal de 360 kg et de 
condition moyenne petit 8tre aussi productifqu'un 
autre animal qu a dO dire engraisst pour arriver au 
m me poids et la m~me condition. 

Pour des fins pratiques, ilserait mieux 
d'encourager les paysans ?tacheter des animaux de 
grand format ayant naturellement une grande masse
corporelle et capables d'entreprendre les travaux 
champctres en dtpit des grandes fluctuations 
ponddrales qu'ils subissent A cause des pdnuries 
d'aliments de saison ,&he plutOt que d'acheter de 
petits animaux, qui eux auront besoin d'dtre 
supplmentrs. 

Abstract 

7vo trials were carriedout to assess the effect ofliveweighi and body condition ofwork 
oxen on theircapacityfor work. In an initial trial animals which were obliged to draw 
loads proportionate to their liveweights (at either 7.5 or 12.5% of liveweight) showed 
no effect of weightchange rangingfrom 25 kg loss to 70 kg gainon speed of working or 
on durationof work. 
In a secondtrialoxen weighing360 kg in moderateconditionproducedmore work (2.55 
MJ/day) than animals of310 kg in good condition (0.95 MJ/day). It appearsfrom the 
results that an animal of310 kg in moderateconditioncould be supplementedto attain 
360 kg in goodcondition. It was estimated that such a weight '7nd condition gain could 
increase potential work output by 37%. It was notable, however that an animal in 
moderate condition at 360 kg could, without needfor dry season supplementation, 
achieve 99% of the work output ofan animalofsimilar weight in gcod condition. 
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Socio-economic Issues in Animal Traction Research 
and Development in Nigvria 

D.O.A. Phillip and O.A. Ogunbile* 

Abstract 

Nigeria's inability to sustain tractorized agriculture means that a favourable
 
environment for animal traction isforning.
 
The paper investigates the possible impact of draught animals atfarm level as far as
 
labour- and cost-saving, increase in output and higherfinancial returns are concerned.
 
Itfurtherdescribes the socio-economic and cultural issues connected with the adoption
 
of animal traction in Nigeria.
 
The influence offarm size, cropping patterns and institutional support on the economic
 
viability of animal traction is highlighted. In conclusion, recommendations forfuture
 
collaborative and interdisciplinary research are put forward.
 

Background. 
The status of animal traction (AT) in Nigeria has 
generally not been consistent. AT was initially 
introduced into the country to boost the production 
of cash crops in the -iorthern parts where the 
technology was (and is still) relatively suited. 

The development of tractors in Europe and 
An.eriia and the boom in Nigeria's oil sector 
appeared to have tempted the country to attempt a 
'technological jump' by which the AT option 
became neglected in favour of tractors. 

In most of the states in Nigeria, tractor services 
were made available through state and private 

tractor hire units (Table I). 

As a matter of deliberate policy, th. demand for 
tractor services was encouraged and sustained by 
states through sizeable subsidies on hire rates 
(Table 2). 

The inability to sustain the foreign exchange 

requirements for importing the tractors and their 
spares, especially following the collapse of the 
world oil m'irket in the early 1980s, has led to an 
increasing fVlct of unserviceable tractors at both 

private and state tractor hire units. Many states have 
recently taken the bold step of p7 :'ing out their 
tractor hire units. (Phillip 1988). 

On-farm labour services have be':ome d;fficnlt 
to hire, or indeed obtain, in Nigeria's rural areas. 
The period following the mid- 1970s has witnessed 

tlnstitut: for Agricultural Research. Ahmadu Brito 
University Zarin. Nigeria. 

considerable pressure on rural labour supply, largely 
because of the rural - urban drift of youth, in search 
of better wages in the expanding high-income 
service sector (Oyejide 1986). The increase in the 
enrolment ofchildren forpr..,aryeducation has also 
pantly contributed to the squeeze on rural labour 
supply (PI:ilip ct al. 1990). The resultant effect has 

been a rise in rural wage rates since the early 1970s 
(Table 3). 

With the inability to sustain the initial 
momentum for a tractorized agriculture and the 
apparent limitation of manual labour, it is hardly 

surprising, then, that a favourable environment is 
:ngain returning for AT research, development and 
adoption in Nigeria. 

Expected Farm-level Impacts of
 
Animal Traction
 

The role of AT in the Nigerian farming systems can
 

be expressed in physical and/or monetary terms. 

However, all the parameters by which the potential 
impacts of AT are expressed should ultimately 
provide indications of welfare improvement for 
adopting farmers arid/or society. 

Labour and Cost Savings 
Libour has for long been identified as the major 

lintiting resource within farming systems in Nigeria. 
Labourdemand isespeciallyhigh during theperiods 
marking farming operations such as land 

preparation, weeding and harvesting, which require 
a high degree of timeliness (Table 4). Thus, any 
technological option whic, reduces the manual 
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Table 1. 	 Seasonal Labour and animal traction time constraints limit the number of farmers benefiting 
from tractor hire services in three districts of Kaduna State. 

Number of farmers under
 
State Tractor hire Private Tractor Hire
 

Year Units Units
 

1980 482 89
 

1981 696 122
 

1982 1116 101
 

1983 1554 128
 

1984 1512 96
 

1985 1987 166
 

1986 2301 165
 

Source: Phillip and Ezeh (1988). 

Table 2. 	 Rates charged to farmers for tractor services in Zaria district (1986), N/hr. 

Farming State Tractor Hire Units Private Tractor Hire Units 

Ploughing 8.00 20.00-35.00 

Harrowing 8.00 20.00-35.00 

Ridging 8.00 15.00-25.00 

Source: Phillip and Ezeh (1988). 

Table 3. 	 Rural wage rates, 1970-1985, N/day. 

Year Wage Rates Wage Rate Index 1970 = 1003
 
1970 0.60 100
 
1971 1.06 177
 
1972 1.52 253 

1973 1.98 230 

1974 2A4 407 

1975 2.90 483 
1976 3.36 560 

1977 3.82 637 

1978 4.28 713 

1979 5.20 867 
1980 5.40 900 

1981 5.60 934 

1982 6.00 1000 
1983 6.50 1083 

1984 7.80 1300 

1985 8.20 1367 

Sources: 	 1970-82: Oyejide (1986); 1983-85: Authors' scattered point estimates. 
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Table 4. Labour requirements (h/ha) by operation for selected enterprises, Funtua Districts. 

Operation 

Land clearing and preparation 

Planting 

Ridging and weeding 

Fertiliser application 

Chemical application 

Harvesting 

Threshing 

Input nahsportation 

Output transportation 

Total 

Sorghum 

115.3 

28.1 

263.7 

20.2 

3.2 

110.7 

75.2 

9.2 

21.5 

647.0 

Source: Slade (1980). n.a. = not available 

labour requirements for on-farm operations 
deserves attention. Table 5 provides some indi-
cations in this direction. 

As noted by Spencer (1988),the AT option 

increases in potential as the farm wage bill becomes 

an increasing component of the total cost of 
production. We should however, caution that the 
overall effect of AT on a farmer's cost structure will 
have to be determined relative to his mode ofacces, 
to the technology. As will be shown later in this 
paper, the farm cost structure, within the context of 
AT,will depend on whethera farmer hires,purchases 
or inherits equipment and/or work animals, 

Sorgium/ 
Cotton Rice Groundnut 

131.5 245.5 164.3 

41.2 28.0 94.0 

207.1 224.1 378.0 

26.9 46.4 19.1 

n.a 8.8 1.9 

138.0 80.2 314.3 

8.4 61.7 n.a. 

15.0 n.a. 82.1 

81.9 26.1 37.9 

650.0 720.4 1091.6 

Whatever the mode of access, however, akey 
justification forthe adoptionof ATis that thesavings 

in labourcosts should at least equal the costs ofusingthtenogy 
the technology. 

Increase in OutpuL 

Total crop output can be increased by attempting to 
increase the yield per ha and/or the area cultivated. 
The options pursued by any country will have to be
determined relative to its ecological circumstances. 
The economic environment further conditions these 
options. It might be plausible to pursue both yield 
and area increases in Nigeria since less than 50 %of 

Table 5. Labour requirements (h/ha) for sole crop enterprises under alternative levels ofmanagement. 
Crop Level of Level of Labour 

cultivation management requirement 

Sorghum Hand Traditional 241 

Improved 401 

Oxen Traditional 199 

Improved 337 

Cotton Hand Traditional 384 

Improved 517 

Oxen Traditional 276 

Improved 430 

Maize Hand Improved 526 

Oxen Improved 354 

Source: Ogunbile et al. (1989) 
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the country's cultivable land of nearly 72 million ha production not in terms ofnatural availability,but in 
is cunently utilised. terms of possible total area opened up for farming. 

The AT option, as shown, helps to relax theThe yield-increasing effect of mechanization 
appears to be inconsistent (Barratt et al. 1982 constraints imposed on land by the use of hand tools 

and manual labour only.Pingali et al. 1987). 

However, evidence shows that AT can result in 
an expansion ofthe area cultivated and, therefore, in 
an increase in total output, even for a given yield 
level, 

This argument is illustrated in Figure I, using 
the concept of the production possibility frontier 
(PPF), for the hypothetical casc inwhich Nigeria 
produces only two crops. PPFI ;t the set of output 
combin.dons using manual labour, while PPF 2 
depicts the maximum output combinations under 
AT. Botn PPFs assume that land constrains 

Higher Monetary Returns
 
Farmers Hier Mota trn s 
certain are likely to ,d.pt a technology if they are 
certain of positive net monetary returns over their 
costs. Results obtained under varying technical and 
parametric conditions in the northern part of Nigeria 
suggests potential monetary benefits from the 
adoption of AT at farm level (Phillip etal. 1988; 
Table 6). 

In addition to potential monetary gains from 
cn-farm adoption of AT, owning farmers have 

PPF 1 (Hand tools) 

CL 
o PPF 2 (Animal traction) 

0
 

Output of crop 2 

FIgure 1. Production possibility frontiers (PPF) with hand tools and animal traction. 

Table 6. Costs and returns (h/ha) for maize and sorghunm using hoe rnd oxen for ridging. 

Maize Sorghum 

Hoe Oxen Hfoe Oxen 

Output kg/ha 2400 2720 1491 1688
 

Value (N/ha) 840 955 521 590 

Production Costs (N/ha): 

Other inputs 67 112 52 97 

Labour 341 314 310 229
 

Total Cost 408 426 362 326 

Returns (N/ha) 431 528 159 264 

Source: Ogunbile ctal. (1989) 
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indicated additional revenue from hiring out the 
technology and from eventual resale of the spent 
animals (Table 7). The latter benefits provide 
further justification for farm level ownership of the 
AT technology by those who can afford it within the 
relevant zones of Nigeria. 

Socio-Economic Issues 
Tlie environment in northern Nigeria is relatively 
favourable to the adoption of AT within the existing 
farming systems. There are salient issues at stake for 
research, development and increased utilization of 
thetechnologyinthiszone,soneofwhichareraised 
below. 

The Cultural Environment. 

Prospects of monetary gains are necessary, but 
sometimes insufficient reason for the adoption of a 
technology such as AT. There are social andcultural 
factors within the production environment which 
come into play in the overall decision process. 

a) 	 Animal Keeping Tradition 

The animal-keeping tradition in terms of cattle 
in Nigeria is mostly associated with the 
pastoral Fulanis. A dichotomy appears to 
have emerged between these keepers of 
cattle who often do not settle for crop 
farming, and traditional farmers who do not 
have a cattle-keeping tradition.More recent 
research has indicated the existence of 
individuals between these two extremes, 
namely, semi-nomads, mixed farmers, etc. 

The essential point of concern is that agro-
pastoralists with an animal-keeping tradition 
will be better in management practices such 
as feeding, early detection, diagnosis and 

probable treatment of health problems, as 
well as housing. Also training both the 
animals and the handlers may be easier and 
shorter. 

(b) 	 Family Characteristics. 

These include the size of the household, sex 
and age distribution of members. The 
relation- ships of these variables to suitable 
measures of AT adoption are of potential 
research interest. 
The implications for children's education of 
intensive AT in Nigeria should also be a 
subject for further research. It is probable 

that fewer persons will be required on the 

farm if certain farming operations can be 
adapted to AT. This in turn will mean that 
more school age children can be released for 
schooling without parental hindrance. On 
the other hand, if more land is brought 
under cultivation through AT without 
commensurate options for subsequent 

farming operations, the resulting manual 
labour requirements could affect the
willingness to release children for schoolng. 
The argume!nt here is in recognition that 
on-farm labour requirements are still met 
mainly by family sources (Famure and 
Phillip 1988). 

c) 	 Relative Preference for the Available 
Animals 
Animals which are potentially adaptable for 
traction in Nigeria include oxen (male 

cattle), horses, donkeys and camels. 
However, these animals differ markedly in 
terms of the traction activities they are made 
to perform. Most of the ridging is presently 

Table 7. Revenue from hiring out animal traction technology and resale of oxen (N/annum), Kaduna 
State, 1988. 

Farmer No. of 

animals 

001 2 

002 2 

003 2 

004 2 

005 3 

006 3 

Source: Field Survey 

Hire Animal Animal 

revenue cost price resale price 

990 1100 2400 

500 1200 2600 

1000 1200 1600 

450 1400 2500 

80 1100 2000 

1200 2300 3300 
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done with oxen, while most transport and 
haulage is done by donkeys and camels. The 
horses are mostly employed for transport, 
sporting activities, and reetly for turning 
sugar cane crushing machincs in parts of 
northern Nigeria. 

In response to the increasing population in 
Nigeria,the demand for beef is likely to be on the 
rise. Since thi.i spells competition between beef and 
on-farm requirements f; oxen, the need arises to 
initiate and itnsify research into the 

innovative use of other large animals. This will 
mean increased employment of donkeys which are 
closest to cattle in number in Nigeria for ridging and 
subsequent operations. Similarly, the prospects for 
the utilization of female animals for on-farm work 
deserves further investigation. The present gender 
preference has contributed to the under-utilization 
of the available large animals in Nigeria. 

Farm Size Structures 
The technical relationship between farm size and the 
method adopted for land cultivation in Nigeria is 
still unclear. However, casual observations suggest 
that for various yet undetermined reasons, the use of 
hand tools, AT and tractors co- exist and will 
probably continue to do so it'. Nigeria into the 
foreseable future (Table 8). 

One wou!d naturally expect the level of 
technology adopted for cultivation to be specifically 
related to farm size. A hand tools - AT - tractor 

continumlu would appear reasonable to pursue in 
response to increase in farm size. 

The potential challenge for research will 
perhaps be the determination of the 'theshold' farm 
size at which to switch to the next method of 
cultivation. In the upper pancl of Figure 2, for 

example, a farmer previously using hand tools will 
switch to AT beyond A l ha, and to tractors beyond 
A2 ha. 

The unit cost reduction effect of this argument 
is further depicted in the lower panel of Figure 2. It 
is stressed that unless cultivation methods are 
selected relative to farm sizes, unit costs may not be 
readily reduced at farm levels. 

Cropping Patterns 

The dominant cropping pattern in northern Nigeria 
is mixed cropping, which entails the planting of two 
or more crops in a piece of land at the same time. 
This feature, which is depicted in part in Table 9, ;s 
underlined by strong socio- economic rationales, 
such as the desire for higher and stable income and 
output (Norman 1971; Abalu 1976). 

As ATgets intensified in Nigeria, there will arise 
problems of adaptation of this technology to mixed 
crcpping. The real conflict will be between shifting 
from mixed cropping to sole cropping given the 

existing implements, or modifying the existing 
implements to allow their use under both sole and 
mixed cropping conditions. 

Table 8. 	 Predicted percentage distribution of farmers among alternative cultivation methods of 
northern Nigeria. 

Year 	 Hand tools Tractor Animal Traction 

1989 	 39.70 21.19 39.11 

1990 	 35.50 22.93 41.57 

1991 	 32.32 24.29 43.39 

1998 23.87 28.04 48.09 

1990 23.54 28.19 48.27 

2000 23.29 28.31 48.40 

Source: Phillip et al. (1990) 
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T 

PANEL 1 H PANEL2 

AT 

HT T = Tractor
 
O -AT = Animal traction
 

HT = Hand tools
 

Farm size 	 Farm size 

Figure 2. Fotentil relationship among choice of cultivation method, farm sa. and unit cost. 

Table 9. Total labour requirements (h/ha) by crop enterprise. 
Enterprise 

Sorghum 

Cotton 

Rice 

Millet/Sorghum 

Cottoi/Cowpea 

Sorghum/Groundnut 

Sorghum/Rice 

Sorghum/G undnut/Cowpea 

Source: Slade (1980) 

The latter choice appears instructive, given the 
dominance of and the socio-economic justi-
fications for mixed cropping in Nigeria. 

Let us briefly examine some of the issues at 
stake. Intercropping alters the biology of crops. 
Crops in a mixture may differ i. terms of being 
prostrates, semi-erect or fully erect. These and other 
features manifest in higher total labour requirements 
per ha, since crops in a mixture often call for certain 
unique management practices. As shown inTable 
10, the total labour requirements per ha tends to 
increase more or less linearly with the number of 
crops in the mixture. Thus, since mixed cropping 
also implies a higher wage bill per ha, there might 
exist some potential for AT, provided the 
technology can be adapted to this cropping pattern. 

Institutional Support 
Institutional support for AT :esearch, devel- opment 
and adoption in Nigeria has been generally weak. 

Labour 

requirement 

476 

461 

478 

583 

880 

900 

970 

959 

Recently however, attempts have been made to 
improve upon this situation, especially in many 
northern Nigerian states. Most northern Nigerian 
States' Development Projects (ADPS) now have an 
ATdivision. 

Institutional support for AT will be defined 
broadly in this paper to cover khe following: 
(a) 	 The need for private and public investment 

in research towards the development of 
adaptable equipment and animals; 

(b) 	 fhe need for favourable credit terms for the 
purchase of this technology by farmers or 
their organisations; 

(c) 	 The need for extension services to facilitate 
the introduction of the technology to 

previously unfamiliar areas; 

(d) 	 The need to encourage, perhaps, with credit 
support, private and/or group ownership of 
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technology, for hiring to farmers.This option 
essentially separates ownership and usage of 
the technology and helps to shield users from 
fixed cost problems; and 

(e) 	 The need for credit and basic training for 
village-level blacksmiths who have usually 
been very reliable and available for the 
fabrication and repairs of implements and 
their spares. 

Economic ViabilityofAnimalTraction 
Recent attempts have been made to provide 

indications of monetary benefits from the adoption 
of AT at the farm level in West Africa. The models 
employed have included variants of linear 
programming (Phillip et al. 1988), cash flow 
analysis (Ndiame 1988; Bell and Kemp 1988), gross 
margin analysis (Ogungbile et al. 1989) and 
benefit-cost criteria (Barratt et al. 1982). 

Available results have generally pointed in the 
direction of potential economic benefits from AT. 
However, these results are still subject to further 
verification, especially since the underlying field 

and analytical techniques have often simplified a 
few key practical issucs. Some of these issues are 
raised below. 

) Partial versus Full Animal Traction 
(a) rthe 

AT has been defined to include the use of 
animal power for cultivation (e.g., ridging 

n weeding), transportation and processing. 
Thus we would naturally expect the outcome 

ofeconomic analysis to differ between using 

animal power for selective and for all 

adaptable farming operations. In a labour-

scarce farming system, the economic gains 
may be threatened if the additional land 
mady aequipment
ridged by a farmer using animal power 

usingcannot be subsequently managed 

commensurate techniqtces. That is, the 
resulting 'labour shifting' effect has 
implications for assessing, iiideed, the 
realisation of the economic impacts of AT. 

the 

economic analysis of animal analysis of AT 

is still a practical problem in many farming 

Assessment of labour costs toward 

systems in Nigeria. Family labour is seldom 

paid any cash wages, although it receives 
other forms of remuneration, according to 

such qualitative factors as the sex and age of 

the worker; type of farming operation 
performed; nature ox the farmland (upland 
versus lowland); and even the distance of the 
farm from home. Wages are paid either per 
unit of time (e.g. daily) or on contract basis 
for a given parcel of land. Again, the value 

of a contract will depend on tl-e nature of the 
farming operation, the distance of the 
farmland from home, etc. 
Therefore the economic analysis of AT is 

often burdened with labour measurement 
problems unless post- ridgi'g operations can 
be largely adapted to the technology, which 
in turn will minimise the incidence of labour 
shifting. 

(b) 	 Animal Tractioa as a Component 
Technology 

AT is no more than an integral component, 
and therefore cannot usually be pursued 
independentlyoftheothercomponentsofthe 
on-farm technology package. In order to 
derive maximum economic benefits from 
AT, it must be adopted along with improved 
seeds, fertilisers, optimum plant spacing and 

population, etc. The empirical evidence vis 
a vis the yield effects of AT is united. This 
again complicates the analysis of the full 
economic impact of AT. 

(c) 	 O~Anership Structure of Animal Traction 
Technology 

Probably the most impartant determinant of 
choice of model for the economic 

analysis of AT is the ownership structure 
prevailing for the technology in an area. 

Figure 3 illustrates this point. It is clear that tie 

cost structure facing a farmer and hence the 

monetary returns to AT depends on how he obtains 

his equipment and animals. The farmer who hires 

equipment and/or animals simply faces the variable 
cost of hiring. Another farmer who purchases his

and/or animals faces both fixed and 
variable costs. 

Thesituationiseven morecomplicatedwhenthe 
equipment and/ or animals are purchased using 
fornal credit, in which case, the terms of repaying 
the credit become an important component of the 

analytical framework. Still, the set of equipment in 

Figure 3 may bx purchased in succession rather than 

simultaneously, which introdnces dynamic 
considerations into the economic analysis. These 

and other scenarios have important implications for 

the cost structure, profit outlook and, indeed, choice 
ofanalytical model. 

Improper choice of an analytical model, 
especially when accompanied by a convenient set of 
assumptions, will tend to overstate the potential 
economic benefits of a technology such as AT. This 
implication is drawn in relation to the other issues 
t'at we raised earlier. 
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EQUIPMENT AND IMPLEMENTS 	 ANIMALS 

(Rldger, plout,.i, weeder, cart etc) 	 (Oxen, horses, donkeys, camels) 

OWNED NOT OWNED
 

INHERITED PURCHASED HIRED BORROWED
 

NEW U3ED 

OWN CREDIT 
FUND 

FORMAL INFORMAL 

Figure 3. Potential ownership structure of AT Technology In Nigeria. 

Conclusion and lcconimendations 
This paper has attempted to oudine potential gains 
from AT in Nigeria. We have anumber of social and 
economic issues, for discussion and for local (and 
possibly regional) research response. 

In the context of the general theme of this 
workshop, we will commend especially the folio-
wing issues to further investigation, towards amore 
me'iningful conclusion about the social and eco-
nomic impacts of AT at farm level in Nigeria: 

(a) 	 The relationship between demographic 
features of households and the relevant 
indicators of AT adoptlion; 

(b) 	 Innovative uses of animals in Nigeria (male 
and female cattle, donkeys, camels and 
horses), given the growing competitive use 
of oxen for beef and farm activities, 

(c) 	 Adaptation of implements to both sole and 
mi xed cropping systems; 

(d) 	 Determination of the relationship between 

cultivation methods (hoe,tractor) and farm 
size structures; 

(e) 	 Economic modelling of AT to assess its 
potential monetary benefits; 

(f) 	 Need for multi-purpose or separate 
component implementsminimise key on-farmoperations, to forthe problems of 
labour shifting and consequent loss of
potential economic gains. 

In conclusion, collaborative research is implied 
throughout the above discussion. There are agro­
nomic, economic, engineering, sociological, insti­

tutional and even policy issues raised. 
Future research efforts in the field of AT will 

need to recognise and actualise this fact, toward 
relevant assessment of the economic and social 

impact of AT in Nigeria, indeed across the \Vest 
African Sub-region. 

Ruum6 

L'incapacitedu Nigdria d maintenir leffort de tractorisationde l'agriculture crie tn 
contexte favorable h ladoption de la traction anitnale. Cette communication examine 
I'incidencedventuelle de la culture attelde sur les dconomies de travail et d'argent et sur 
I'augmentationde laproduction et de la reniabilitd en milieu paysan. Elle traite ensuite 
des questions socio.economniques et culturelles liees d I'implantation de la traction 
animale au Nigeria. L'effet de la taille de lexploitation, du systcne de culture et de 
S'appui institutionnel sur la viabilitedconomique de la traction animnale est mis en relief. 
La comnunication se tennine par des recommandations stir la nise en place de 
programmes de recherche concerrie et interdisciplinaire. 
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Economic Analysis of Cow Traction Farm Technology in the 

1 
Ethiopian Highlands

Anthony Panin* and Ray . Brokken** 

Abstract 

Using a linear programming model basedon data from smallholdings in the Ethiopian 
highlands, this paper evaluates the farm level economic efficiency of cow traction and 
the traditional o.. en- pair Cow tractionfarm technology has thepotentialfor increasing 
the net income offi.rmers at the existing levels offarners' resources. 

Introduction. 
Unlike many countries in sub-Saharan Africa 

(SSA), the uw of oxen for tillage in crop production 
has a long history in the Ethiopian highlands, dating 
back thousands of years (Starkey, 1988). Never-
theless, as in most SSA countries, Ethiopian farmers 
use oxen mainly for tillage. The period for tillage is 
normally very short, thus the animals are idle for 
most of the year and their maintenance cost is very 
high relative to their overall productive use. 
Traditionally, the oxen are paired. The use of cows 
for both draught and milk production has been 
proposed L. a means tc rMuce overhead cost of 
keeping animals for traction. 

Use of crossbred cows for traction has some 
obvious potential benefits: the output of milk and 
progeny in addition to draught power. The milk 
output wouid be an important source of protein to 
the farmers and also of daily cash income. The 
widespread use ofcrossbred cows may contribute to 
reducing pressure on grazing and towards efficient 
utilisation of feed resources. Both overgrazing and 
insufficient feed resources constitute a major 
problem to crop-livestock. farming systems in most 
SSA countries. 

The adoption of crossbred cows can stimulate 

farmers to sell much of the oxen stock kept for 

traction purposes. 

Since 1980, cow traction technology has been 

introduced into farming sstemu. of the Ethiopian 
highlands (Gryseels and Anderson 1983). Thecows 

used are crossbred. However, available rvidence 
indicates that adoption has been very sluw (Goe 

Department of Agricultural Economics and Extension,
University of ZJlnbabwe, P.O. Box NIP 167,Mount Pleasant. 
Htarmm, Zlnbabwe. 

*Inrternational Livestock Centre for Africa (ILCA), 
Livestock Economist Dlvisin, .O. Box5689,AddisAhaba, 
Ethiopia. 

1987), owing partly to the high initial investment 
cost. 

This study draws on the experience ofsmallholders 
from villages surrounding Debre Zeit where, since 
1980, cow traction technology has been introduced. 
A linear programmng ,a,,l, is of two traction 
technologies - traditional paired oxen teams and 
crossbredcows-ispresentedintermsoftheireffects 
on cropping patterns, income, labour use,and sales 
ofcrop and livestock products 

Linear Programming Model. 
The linear programming model is constructed to 

represent the resource endowments and production 
activities of smallholder; from Ethiopian highlands 
site-Debre Zeit. Data for the model are based on a 
1985/86 ILCA farm level survey of farmers using 
the two different animal traction technologies in the 
Debre Zeit area, namely, traditional paired oxen 
teams and crossbred cows. This data was supple­
mented with information from s.condary sources 
where necessary, to constiuct a comparative 
analysis which attributes differences in results to 
differences among tractiot. technologies per se 

rather than to differences among sample farmers in 

resource endowments, farm organisation, and level 
of technology. 

Each of the two traction technologies was 

analysed under 2 traction animal replacemznt 

scenarios referred to as Models I and 1I. Model I 

assumed that replacements would be purchased and 

no breeding animals or followers are kept on the 
farm. Model H assumed that replacements for the 

'The analysis for this article was done while Panin was with 
International ivestock Cenlir.for Afrca (ILCA) as Ptst­
doctoral Associate (1987/89). The views in this paper are 
those of the authors and should not be attributed to ILCA. 
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traction animals as well Fs for the females for 
producing them are produced on the same farm. 

Constraint 
The basic constraints include land, availablilities of 
seasonal labour and traction animal time, as well as 
household subsistence requirements for cereals, 
pulses, milk, and dung for fuel. Labour and animal 
traction time, likewise the requirements for these 
were divided into 4 periods (Table 1) to cover thedistnctif'renfaringoeraionovcroneear
distinctdifferent farmingopetionsoveraoneyear 
period. 

The land constraint was initially set at 2.55 ha 
of cropland of which no more than 80% could be 
planted to cereals. An additional 0.5 ha of lowland 
pasture is available from which 4,300kg of90% DM 
roughage is taken as hay and grazing per year. In 
addition, feed from conmunal grazing is assumed 
available in the amount equivalent to 5000 kg of 
90% roughage. 

Minimum household subsistence requirements 
were specified as 1000 kg of cereals of which a 
minimum of 500 kg tefl and 150 kg of wheat was 
required. Minimum total pulses required for 
household consumption was 250 kg of which a 
minimum of 75 kg each must come from horse-
beans and rough peas. The model did not provide for 
purchase of cereals or pulses to meet house- hold 
subsistence requirements. A minimum of 215 kg of 
milk is required for household use and 2000 kg of 
cattle dung for fuel The model provided the optiun 
of purchasing these re- quirements. 

A min;murm reserve of feed, 6000 kg, over and 
above annual requirements for animals was 
specified for each farm traction technology. These 
quantities represent normal reserves kept during 
normal crop years. 

Activities. 
Basic cropping activities were the same in models I 
and II for the two traction alti. aatives. These 
included teff, wheat, barley, oat. for hay, horse 
beans, and rough peas. Yields were not affected by 

type of traction but labour and animal traction time 
varied. 

Sale of draught animal time is opticnal for 
traditional paired oxen during the critical period 
(May to August). However, this option is not 
available for cow traction as extra work may 
jeopardise milk production and reproduction. 

A calving interval of 14 months was assumcd 
for crossbred cows used for traction, and that cows way not be used for traction for a total of two 
months before and following parturition. These 
assumptions imply that each cow will be unavailable 
for draught for two months during the critical 
cultivation period once in 8 years. To always avoid 
conflict of calving with work would require a 
continuous 24 month calving interval. Alternatively 
oxen could be hired to fill in whenever such a 
conflict arose. Thus, in the cow traction model it was 
assumed that, on average, 85.5 hours of draught 
animal time would be hired per year. 

Feed from crop residues (straw), hay, pasture, 
and communal range was aggregated into a 
roughage supply, which on average represented feed 
of approximately 2 Mcal of ME per kg DM which 
was in aggregate more or less sufficient in protein to 
support traditional productivities of draught 
animals, reproduction and lactation. Oat hay could 
be optionally used to augment this supply at 1.1kg 
of DM equivalent roughage for each of oat hay DM. 
Crossbred cows required minimum quantities of 
both cencentrated and oat hay as indicated by the 
farm survey, in addition to other roughage. 

The feed requirements were estimated on the 
basis of requirements for maintenance, liveweight 
gain, draught. lactation and pregnancy. Details of 
the estimation procedures are provided by Panin 
(1989). 

A herd replacement model was used to 
determine the number of cows and followers 
required to replace draught animals. Given the 
estimated weaning rates and attribution rates it was 
found that one cow is more than sufficient for 
suppl)ing theexpected replacement ofitselfandone 

Table 1. Seasonal labour and animal traction time constraints 

labour animal traction 
Period season (man-hrs) time (hrs) * 

I May -August 958 342 

2 Sept. - Oct. 588 

3 Nov -Dec. 605 216 

4 Jan -Apr, 1361 486 
• per pair of draught animals. 

• traction time is not limiting in period 2 
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draught animal. A small surplus ofboth females and 

males would accrue over time. The replacement 

model derived an expected distribution of followers 

by age. 


Replacements for the local breeds were assumed 
to enter the breeding inventory or draught inventory 
at 4 years of age. Two cows could be expected to 
provide annually 1.38 males and female of which 
0.25 of each sex would be needed to replace 
breeding and draught animals. This permits an 

expected annual sale of 4 year olds of 0.13 males 

and 0.13 females. In total there are 1.9 females and 

1.9 females and 1.9 male followers ranging in age 
from 	I year to 4 years of age. 


traction no replacement
For crossbred cc., 

males are necessary and the two cows produce their 

own replacements. Males are assumed to be sold at 
2 ycars of age and females may enter the breeding 
herd at 3 years of age The earlier calving results 
from the higher plane of nutrition provided for 
crossbred animals. This repiacement scenario 
provides for sale of0.5 two- year old males annually. 

Net annual weaning rates were assumed the 

same as l hor talbreeds even though the calving 
intemal was shorter by 4 months. Ilowever, the 
crossbred animals were assuried to mature for use 
as replacement breeding stnck one year earlier thanlocal breeds under traditional management. This 

gives? considerable advantage to the crossbreds in 

terms of the number of followers required for 


replacement of breeding stock and the potential for 
offtake of followers for sale. An expected annual 
inventory of 0.44 three-year old females results, of 
which 0.25 are needed for replacements. This 
permits an expected sale of 0.19 three-year old 
female crossbred heifers per year. In total there are 
1.08 male followers ranging in age from I to 2years, 
and 1.52 female followers ranging in age from I to 
3 years. 

Of course fractional animals cannot exist.Of curs nimls 	 exstnetfrctioalcnno 
However, such inventories can be said to represent 

the expected value or mean of a large number of 
farmers. The expected value approach may be 

expected to approximate a representative integer 
inventory set and adequa.,ly serve the purpose for 
comparative analysis among alternative traction 
technologies. 

Results and Discussioti 
Results are presented in 3 sections: Model I, Model 
II and sensitivity analysis of Models I and il. 

Model 1: Replacement Animals Purchased from 
Outside 

Optimal solutions for the two technologies under 
Model I are presented in Table 2. 

The principal results are as follows: 
a) Maxinum net farm income, exclusive of the 

value of farm produced goods consumed by 
households, was67% higherforcow traction 
technology than oxen pair. 

b) 	 Exceptfortheinclusionofoathayinthecow 
traction farm model only, crops produced 
were the same for both technologies: teff, 
wheat, horse beans and rough peas. The 
minimum acreage of each crop required for
subsistence was planmfed. 

c) 	 Under the traditional oxen pair technology, 
total draught animal time in period I was 
utilised; even so, all crop land was cultivated.Both teffand wheat was planted in excess of 
minimum household requirements. After 
meeting all the minimum requirements for 
cereals and pulses, instead of planting all 
land to the highest value crop per ha, teff, the 

pair oxen time was strategically allocated 
between teff and wheat. This enabled
maximisation of the value of scarce draught 
animal time in period I and the utilisation of 
all the land area available to cereals. 

d) 	 These results are consistent with previous 
highlands studies which have shown that teff 
is both the most profitable and labour 
intensive crop but its production is limited by 

the inadequacy of draught animal time 
(Gryseels et al. 1983). 

e) Similar to the traditional oxen ptir, all crop 
lanu was cultivated under the cow traction 
technology. In the latter farming system, it 
is necessary to increase the amount and 
quality of feed by purchasing concentrates 
and feeding oat hay. Draught animal time is 
not limited in any period. The remaining land 
is planted to teff which produces the highestrevenue per ha. 

f) Under the oxen pair technology income was 
eared from sale of teff, wheat, horse beans 
and fodder. Cow traction households, on the
other hand, had a considerable quantity of 
milk and dung for fuel for sale in addition to 
sales ofteff, horse beans and fodder. Income 
from these sales was partially affected by 
purchases of concentrates, and draught 
animal time to fill in for periods when 
calving interfered with the availability of 
cows for traction use. 
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Table 2. Optimal solutions obtained by sub-model I, Farm size 2.55 ha. 

Item 	 Traditional 

Net farm income (bin) 620.15 
Total cultivated area (ha) 2.55 

Area cropped in (ha): 
teff 1.14 

wheat 0.90 

rough peas 0.14 

hors, beans 0.37 
oat hay 

No. of draught animals 
to be replaced (head) 0.25 

Sheep 4 
Feed transferred (kg dm) 309.00 

Sales: 

cull ox (head) 0.13 
cull cow (head) 
sheep (head) 1.20 

roughage (km din) 5993.95 

manure (kg) 0.00 
milk (kg) 0.00 

draft oxen time (hrs) 0.0 

grain (kg) 
teff 425.04 
wheat 324.84 

horse beans 158.81 

Purchases:
 
milk (kg) 215.0 


manure (kg) 	 0.0 
draught oxen time + 


Total annual labour use
 
(man - equivalent hours) 1765.49 


+ not specified for the respective farm technology. 

g) The impact of cow traction technology on 
total annual labour use was substantial, 
providing zn increase of 37% over the 
traditional oxen pair technology, 

Model I: 	Replacement Animals and Breeders 
Produced on Farm 

Results obtained through Model 11 for traditional 
oxen pair and cow traction technologies are 

presented in Table 3. Comparison of the results 
from both Models Iand i reveals the following key b) 
points: 

a) 	 Net farm income obtined through Model II 

relative to Model I increases for both traction 

Optimal farm plans 
Crossbred cows 

1034.-4 

2.55 

1.15 

0.54 

0.14 

0.37 

0.35 

0.25 

4 

4870.00 

0.13 
1.20 

4996.94 

2513.30 
3405.00 

+ 

427.54 
0.0 

158.81 

0.0 

85.5 

2409.7 

systems. It is 38 and 133%, respectively, for 
traditional oxen pair and cow traction 
technologies. The increases in income for 
the traditionalist are generated from the 
introduction of sales of milk, manure, cull 
cows and surplus followers; but for the cow 
traction, they are attributable to the sales of
increased 	 manure and followers. Income 
frm c antecnolowys re 

higher than traditional oxen pair. 

Except for introduction of oat hay in the farm 
plan for the traditional farm technology, 
there were no changes in crop production 
oxen pair technology. 
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Table 3. Optimal solutions obtained by Model 11, Replacement Animals and breeders Produced on 
Farm. 

Item 

Net farm income (bin) 
Total cultivated area (ha) 
Area cropped in (ha): 

teff 
wheat 
ruigh peas 
hGrse beans 
oat hay 

Feed transferred (kg dm) 
Sales: 

cull ox (head) 
cull cow (head) 
surplus followers (head) 

surplus male
 
followers (head) 

surplus female
 
followers (head) 

sheep (head) 

roughage (km din) 

manure (kg) 

draught oxen time (h) 

milk (kg) 

grain (kg)
 
teff 

wheat 

horse beans 


Purchases: 
draught oxen time 
Total annual labour use 
(man - equivalent hours) 

+ not specified for the respective farm technology. 

c) 	 There is a reduction of sales of roughage 
under the two systems, ,ut this ik more 
drastic for the traditional farms than those 
using cow traction. Whilst cow traction 
farmers still had excess forage to sell the 
traditionalist had none. This suggests that 
cow traction tech- nology has the potential to 
reduce grazing pressure on available pasture 
land. 

Effects of Variations In Size ofCrop Land on 
Optimum Solutions 

Changes in the solutions resulting from a one ha 

increase or decrease in total cultivable crop area are 
shown in Table 4. 

Optimal farm plans 

Traditional 	 Crossbred cows 

854.18 	 1714.83 
2.55 	 2.55 

1.10 	 1.15 
0.72 	 0.54 
0.14 	 0.14 
0.37 	 0.37 
0.22 0.35
 

11470.62 728.00
 

0.13 	 0.0 
0.13 	 0.08 
0.26 	 0.0 

0.0 	 0.5 

0.0 	 0.19 
1.20 	 1.20 
0.0 2038.94 

3862.95 4110.66 
0.0 	 + 

535.0 	 3405.00 

392.33 	 427.54 
161.19 	 0.0 
158.81 	 158.81 

+ 	 85.5 

1840.9 	 2409.79 

Changes in Model 1 
An increase in crop land by I ha results in net farm 
income increases of 5 and 74%, respectively, for 
traditional oxen pair and cow traction technologies. 
Changes in cropping pattern and in total amount of 
extra land that could be cultivated account for the 
variations in the relative increase in income among 
the farming systems. 

The traditional oxen pair systems are only able 
to cultivate an additional 0.5 ha. after realigning 
crop areas, decreasing area of teff and wheat and 

increasing the area planted to horsebeans. 

Changes in the cow traction farming system 
from the one ha increase in crop land include a 0.9 
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Table 4. Impacts of variations In farm size on optimum solutions (in Birr)obtained through Models I 
and II. 

Model I 
Farm size (ha) 

Technology 2.55 1.55 

Traditional 620 -6 

Cow traction 1034 
** not feasible 

ha increase in teff and a 0.2 ha increase in horse 
beans. Draught animal time was still not limiting. 
However, the surplus traction time in period I was 
reduced from 107 to 4 hours. Substantial further 
increase in cultivatable area are possible under 
crossbred cow traction by reducing the area planted 
to wheat and horse beans. 

A decrease of one ha in the crop land results in 
infeasibility for the crossbred cows due to lack of 
feed. In the case of traditional oxen pair tech­
nology, net farm income is decreased by 101%. The 
reduction of land by one ha resulted in adecrease of 
areas planted to teff, wheat, and horse beans, all of 
which the traditionalist previously produced in 
surplus of subsistence needs. 

Changes in Model II 
Under the traditional oxen pai,a onic ha increase in 
crop land results in an additional 0.47 ha under 
cultivation leaving 0.53 ha unused. Arcas planted to 
teff, wheat and oat hay were reduced and the area 
planted to horse beans was increased. Net revenue 
increased by 96 Birr or 11%. 

Model It 
Farm size (ha) 

3.55 2.55 1.55 3.55 

650 854 950 

1799 1715 2479 

Under cow traction, tht additional ha was fully 
utilised with teff increasing by 0.8 ha and 
horsebeans by 0.2 ha. This resulted in an increase 
inincome of 45%. 

When land area was reduced by one ha from 
2.55 to 1.55 ha, both traditional oxen pair and 

crossbred cow traction technologies became 
infeasible owing to insufficient feed supplies. 

Conclusions 
The paper has shown that economic efficiency is 
higher in the cow traction fanning systems than the 
traditional oxen pair. Cow traction farm technology 
appears to have the potential for increasing the net 
income of farmers at the existing levels of farmers' 
resources. This highlights the need for strengthening 
the existing extension services to exploit the 
potential in its wide scale adoption. Another 
possibility may be to grant investnrit loans to 
farmers interested in the use of the technology, since 
its relatively high initial investmeni cost can 
discourage potential adopters. 

Rsum 

S'appuyant sur un module de programination lindaire diabord ) partir de dotnres 
recueillies auprs de petites exploitations agricoles des hauts plateaux dthiopiens,cette 
tude procde a I'lvaluationde lefficacit vconomique au niveau de l'exploitationde 

1'utilisation defemelles en culture attelse comparativernent a l'utilisation de lapaire de 
boeufs traditionnelle. II apparnit que latechnologie fonde sur I'utilisationde vaches 
de trait offre une possibilite intlressante d'augmentation du revenu net des paysans 
compte tenu du niveau des r'ssourcesdont ilsdisposent actuellemnent. 
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The Social and Economic Aspects of Animal Traction in
 
Agricultural Production among Female Headed Households of
 

Lesotho and Swaziland 

J.K.Rwelamira* 

Abstract 

7This paperreviews researchfindingsrelevant to the socialand econonlic conditionsof 
female heads ofhousehold andthe inipact on tw the use or nonuse ofanimal traction 
by such households in Lesotho and Swaziland Topics considered include: Ownership 
andutilisation ofdraught ani1als,costs of owning andi ulilisingdraugu animals and 
in plemwnts andthe special constraintsoffenjale headedhouseholdsin the use ofanifial 
traction. 
7he paperconcludes with recoli.iendationsfor firtherreseachleadingtogovernmnental 
policy chanigesto eihaticethe use of animal tractionby female-headedhouseholds. 

Introduction 

Fcmale-headed households (Fl-li 1)for the purposes 
of this paper refers to three categories of households, 
namely: 
* those from which the male heads of the 

households have migrated away from home and 
outside the food and agricultural sector to 
industries both within and outside their 
countries; 

* those headed by widows; 

th-ose headed by unmarried women.ow 

In Lesotho and Swaziland women farmers play 
a significant role in agricultural production 
especially since mena great percentage of rural 
often leave their homes to find employment in the 
Republic of South Africa. The women, in their 
capacity as the household heads, have to combine 
roles of mother and farmer during their husbands' 
absence. Role conflict: resulting from this set-up 
have resulted in the women farmers suffering in 
many ways. 

According to the Situation Analysis of Women 
in Swaziland (UNICEF 1985) the traditional 
division of labour in the family was such that men 
used to be responsible for clearing the fields
and 

women for cultivating. Men also looked after cattle, 
built houses and as members of regiments, 
contributed agricultural labour to national and local 

*Unersity of Swazilnd Faculty of Agrkulture 
P.O. Luyengo, Swazuancit 

Lhiefs. Women contributed the bulk of labour in 
planting, weeding, harvesting and storage, in 
addition to performing the rutine domestic labour. 

With the advent of animal mechanisation and 
laterthe plough (1920-1930), men took overgreater
responsibility for preparing the land, previously
accomplished by women with hoes. lowever, 
increasing male migration in search of work outside 
the food and agricultural sector to industries both 
within and beyond Swaziland has entrenched 

women's primary role in food and agriculture (de 
letter 1983), 

Women thus now have increascd responsibility 

for managing crops and livestock and a new role as 
household heads. 

To help women cope with these new demands, 
development planners have to take special care, 
when introducing new technologies and methods or 
improving the old ones, to make them sensitive and 
appropriate to women's needs.
 

Overview of Ownership and Utilisation 
of Draught Animals 

It is estimated that less than a thiri of the riral 
households have apair of draught oxen and due to
 

the weakened condition of most cattle during winter
and spring it is often necessary to yoke together two 
ormorepairsofanimalsespeciallyforinitialground
 
breaking. A number of soil
series in Lsotho are 

difficult to plough unless rains have moistened the 
soil. The scarcity of tillage power thus leads to 
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preplanting being improperly done thereby 
impeding crop productivity. This isesiv~ally true 
with many FHH who are also unable to ',.ganisethe 
ox-ploughing and labour needed from their own 
resources. They are either forced to cash hire, 
contract and sharecrop for ploughing services or u"e 
hand hoes which is very slow. Also only 13 percent
of the rural households are reported tohave auxiliary 
equipment such as planters, harrows and cultivators. 
Very few FHII, which enjoy husband rnmittances, 
have access to such equipment (FAD 1985). 

This 'neans that the FHH without strong grown 

boys. have to make one or more of the arrangements 

mentioned dove. For Fill, the problem may be 

threefold: the woman may be without a pair of 

draught oxen, without amale in the household and 

without cash to hire the re!r!xd ',,..m
and lki' for 

ploughing labour. Since she has to wait for help, her 

entire field operation may be delayed causing 

irreversible effect on crop yield. 


Swaziland
 
In Swazilandcattle are the most important livestock, 

kept by 63%of homesteads. There are about 95,0() 

oxen constituting 22.6% of the total cattle
 
population. The average size of the farm holdings 
varies between 2 and 3 ha per household but the 
range is known to be from t0.25 ha up to 10 ha or 
more and a few homesteads holding no land at all 
(Fngoru-Ebinu 1983). Of the homesteads that use 
animal draught 46% use their own oxen and 30.4% 
use hired oxen. Even though concrete data are not 
easily available it is know that the majority of 
homesteads that use hired oxen are either 
female-mamged or female-headed, 

Even though Swazi women are not hindered by 
custom from handling cattle, animal drawn 
implements, because of their bulkiness and weight, 
are usually handled by men.They depend on males 
to do the cultivation for them, but with the male 
exodus from the rural areas, the FHH suffer from 
inadequate supply of labour especially for 
cultivation and transportation of agricultural 
produce from the fields, 

Costs of Owning and Utilising Draught 

Animals and Implements 


Management and Feeding of Draught Animals 
In Lesoiho and Swaziland overstocking is 
considered a national problem, which is exacer-
bated by free communal grazing, subsidised 
veterinary services and low opportunity cost of 
herdingby herdboys and old men which more or less 
ensures negligible maintenance costs of livestock, 
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No supplementary feeding is done except to dairy 
cows occasionally. All the livestock feed solely on 
natural pastures or veld. During the cropping season 
(in summer) the animals are restricted and are 
grazed during the day and returned to the kraal at 
nighL 

Capital Investment on Draught Animals and 
Implements 
According to Engoru-Ebinu's case study (1983) an 
annual cost of Rands 388 is inctrred by a small 
farmer uing animal draught. This cost does not 
include purchase and maintenance of implements 
which are even more expensive. For an average 
Swaz traditional farmer, the capital required to 
invest in draught animal machinery is quite high, 
p.a: lY)O or more. Worse still, te maintenance 
and repair cost of animal draught implemcnts is 
quite high, and spxrc parts for such implements are 
costly. Most F11III may not be able to afford them. 

Special Constraints of Fill1 in the Use 
ofAnim al Traction 

Legal Status of Women 
In both Lesotho and Swaziland awoman occupies 
an inferior position within the community and once 
married she becomes a 'legal minor' by customary 
law. Both countries have a legal dualism whereby 
two legal systems, customary Law and Roman-
Dutch Law, co-exist. For the majority of women in 
the rural areas it is the former rather than the latter 
that governs their way of life. With such astatus 
women fail obtain credit and other necessaryIto 

production inputs.
 
Managing Agricultural Production
 

Women's difficulty in this regard is cvidenced by the
 
results from a study of 525 migrant vorkers'
 
families in Lesotho. Most wives of migrants, who
 
for agreater period of the year are heads of their
 
households, expressed theirgreatcst problem as that
 
of managing agricultural production and livestock
 
in their husband's absence (Gordon 1981). Even
 
households with teams of oxen and which ieccived
 

migrants' remittances still depended on share­
cropping. The commonest arrangement iswhere one 
of the partners provides ateam of oxen and rents an 
implement, while the other household, which may 
havemalesaround, willprovidelaboizrtohandlethe 
oxen, seed and food for the workers (LNICEF 
1985). 

The situation is slightly different in Swaziland 
because the Swaz women have no inhibitions in 
handling oxen. Women usually do field cultivation 



themse.lves. However, the tasks of ploughing, 
fencing and milking are still the province of adult 
males (de Vletter 1983)andfenialesprefernottodo 
them. 

Access to Other Factors of Production 
FHH without a wage earner or with a wage earner 
who does not remit money home have no source of 
credit. The situation is complicated by the fact that 
women cannot easily obtain institutional credit. 
Their legal status explained earlier requires them to 
have a guarantor for institutional credit even when 
collateral is available. In many cases the woman will 
not have any asset to put down as collateral because 
women cannot, in their own right, own land, cattle 
and similar large assets (Nhlabatsi 1986). 

Rights to occupy land in both Lesotho and 
Swaziland are detennined by tribal chiefs and 
decisions on land use are often made by male family 
members. Men as heads of households are generally 
the ones vested with land rights. FIll[, therefere, 
whose access to lmnd is very limited, find themselves 
in a vicious circle: Without land rights their access 
tocredit and otherproductive inputs and agricultural 
implements is very limited. For s,ich farmers 
purchase and ownership of draught animals and 
implements will remain an unrealised dream, 

Recommendations for Research and 

Governmental Policies for the 


Development of Animal Traction to 

Meet the Special Needs of FHH 


To enhance utilisation of animal traction by women 

farmers, data should be collected on women's 

contributions in agriculture, their work and 


constraints so as to formulate research programmes 
that would address female problem areas. Results 
of such research work would be used to design 
action programmes within national development 
plans that would address the constraints so 
identified. For example. since most FHH do not 
own oxen, research and policy implications of this 
would be to establish common pools of oxen and 
draught implements which could be hired out at 
reasonable charges. 

Concentrated effort should be given to 
development of suitable approaches for extension 
of animal draught technology directly to women. 
For the women to benefit fully from draught animal 
technology, they have to learn about and use animal 
draught themselves. The assumption that husbands 

transmit new knowledge to their wives has been 
proven wrong. 

Research for development of animal traction 
should include a careful study of the range of animal 
draught implements that are available with the view 
to make them affordable and appropriately 
adaptable to women's production systems. 

Policy measures that govern agricultural credit 
should be reconsidered to integrate FHH in the 
mainstream of agricultural development. Research 
should look into establishment of revolving funds 
for the acquisition of draught animals and 
implements. 

Governments should be encouraged from all 
possible avenues to review laws (customary or 
Roman Dutch) that respectively affect the position 

of women and their capacity to own and 
operate important factors ofproduction such as land 
and livestock. 

R6sum 

Cette communication rend compte des rdsultats d'une Ltude sur la situation 
socio-iconomiquedes mnages dibigispardesfemmes au Lesotho et au Swaziland et 
sur l'incidence du recoursou du non- recours d la traction animale par ce type de 
nfnages.Parmiles tdUmes abordisfigurent:le taux d'6quipementen culture arteldeet 
t'utilisationdes animaux de trait,les coaitsaff/renis d ltquipement et d Putilisationdu 
matielet des animauxde trait,et les difficultlsparticuliresauxquellesse heurtent les 
femmes chefs de minage lorsqu 'elles ont recours la culture attelte. 
Larticle seferme sur des recommandationsquant aux recherchesd entrcprendreafin 
d'aboutirddes changements de politiquefavorablesd l 'utilisationde latractionanimale 
dans les exploitationsdirigeespardesfemmes. 
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Les Implications Socio-6conomiques de la Traction Animale dans 
la Zone du Projet du D~veloppement Rural de Nots6 

M.K.A. Gbofu* 

Rsuml 

L'introduction'de la traction anitnalecowtitue Iun des quatreprincipawx volets dh 
Projet de d'eloppenentrural de NotsJ qui vise d a,?Viorerle niveau de vie des petits 
producteursde la zone cotonnidre do Togo.Apr-s des renseigncnents gtneratx sur les 
paysans participants,cette comournicationd.vine u aperfu des opjratios rdussies 
d'iniplantationde la tractionaniniale et exanine les pratiques de gestion des aninuaux 
et les coilts associds , l'investissemnent dans la culture atteltc. La qttasi-totalit des 
paysans qui ont adopte la technologic la trouve utile et cononiquenlnet ittdressante et 
reconnande son adoption d Icurs vwisins. 

Introduction 
Le Projet du D6veloppement Rral de NotsC 


km 2

(PDRN) couvre une supcrficie de 150 et 
ini6resse 83,000 paysans group6s en 150 villages 
dent I'activitd principale est la culture vivri~re 
surtout le mais et le cootn. Ls objectifs g6n6mux du 
projet 6taient le relvement du niveau de vie de ]a 
population et I'accroissement des productions 
agricoles, ceci par 

une rcnforcement de la vulgarisation
" 

* 	 Icdeveloppement de mouvenlent coopkratif 

* 	 lintroduction de la culture attc6e (CA) 

* 	 I'am61iorationdurdseaudecommunicationetde 

I'hydraulique villageoise. 


Nous nous int&resseronts seulement au volct CA 
dont nous assumons la vulgarisation ; 'objectif de 
cc volet est d'augmenter les superficics cultivables, 
d'accroitre la productivit6 et de faciliter le 
rainassage des produits & champ, etc. 

La CAa connu on franc succits dans la zone qui 
est r6putde difficile A l'implantation d cette 
technologie. Ce suce~s cst dfi A une mdthode 
d'approche originale (cncadreurs sp6cialis .s 
itin6rants) pennettant un suivi technique rigulier 
des attelages en place. 

lensignements sur Ies agriculteurs 

L'ige moyen des agriculteurs CA est de 40 ans. lls 
sont presque tous des cthnics Adja ct Ewd ct sont 
installds chez eux dcpuis 29 ans cn moyennc. Us 

OProJet de tItveloppenicl Rural de NoL, (Projel FII)A),
liP 93 NoLs,Togo 

2/3 des paysans sont propridtaires des terrains qu'ils 
exploitent tandis que les autres sont des locataires. 
La superficie de tcrrain exploitable en moyenne est 
de 12 ha. Presque 100(%des agriculteurs sont mari6s 
et ont deux fcnmmes en moyenne. Uagriculture 
Ceonstitue de loin I'activit6 dominante des paysans. 
En dehors de cctte activit6, beaucoup s'adonnent Ai 
des activit6s secondaires plut ou moims lucratives, 
la distillation du vinde palme (18%), la menuiserie(7%) et 1'6levage (17 I). 

Les Attentes de I'Agriculteur 

Par ordre de priorit6, Ies principaux avantages que
les paysans attendaicit de la TA avant de se faire 

dquiper 6taient les suivants: facilit6 de labour, 
augmentation des superficies, facilit6 de sarclages, 
transport pour l'exploitation, facilit6 de buttage, 
r6duction de la main-d'oeuvre ext6rieure, transport 
commercial, augcmentation des productions, faci­
litl de billonnage, an6lioration du niveau de vie. 

Entretlen des animaux 

La majoritd des paysans (97%) ont une dtable, 5% 
magasin a fourrage ct 20% de fosse fumi~re. Le 
pfturage naturel con.stitue la seule source d'alimen­
tation. Dix % donnent un compl6nient alimentaire 
(surtout des graines de coton), 98%donnent la pierre 
Al&:her. Ls sources, d'abreuvernent sont rtpartics 

entre fontaines, puits, citcres, barrages ct marigots.
Des paysans, 99% font subir A leurs bocufs 3 ou 4 

traitements prophylactiques par an. 

La charrette est de loin l'616ment de la chaine de 
traction le plus utilis6-; 100% des paysans s'en 
scrvcnl, ensuite la charrue 95%. Le triangle ct le 
butteur sont utilis(.s par 75% des paysans. 
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Tableau 1. Evolution de ta milse en place des paires de boeufs et du materiel agricole. 

Annde 1985 1986 

Paires de boeufs 7 26 

Omniculteurs 7 26 

Charrettes 7 26 

Les produits souvent transportds par la charrette 
pour leurs propres exploitations et pour le transport 
rtnum6rds sont: mais, coton, engrais, bois, sable, 
nidb, charbon, graine de coton, paille, de l'eau, 
planches, ciment, briques. Le revenu annuel moyen 
est de 185,000 FCFA. 

La main d'oeuvre ex&rieure A l'exploitation 
r(num6rne diminue. Chaque ann6e, allant de 58,875 
FCFA la Iere anne 56,143 FCFA ]a 2 me annde A 
37,667 FCF-A la Mine ann&-. 

Le rendement moyen obtenu au cours de la 
derni re campagne par Its paysans CA pour les 
diffrentes cultures sont: mais 1700 kg/ha, coton 
1400 kg/ha, cc qui est nettement sup6rieure celui 
obtenu par les payans non pratiquait ;mais 1500 kg, 
coton 1135 kg. 

Les problbmes qui entravent la bonne marchd 
des travaux sur l'exploitation sont: pour les vivriers 
le manque de main-d'oeuvre pendant le senis, 
d'entretien, de rbcolte et de I'essouchement des 
parcelles. Pour les cultures dc rente:la chute de prix 
au producteur. 

Tableau 2. Les diffrents travaux effectu~s 

Annde I re 
.tr:ison 

Sup. ,ab3,'," 2.32 ha 

Sup. buttdt 2.19 ha 

Sup. sarclde 1.93 ha 

2.me saison 

Sup. labour 2.38 ha 
Sup. buttie 2.22 ha 

Sup, sarclk 2.31 ha 

1987 1988 1980 1990 

19 22 29 16 

19 21 29 15 

19 21 29 15 

Remboursement 
U ontant moyen des &luipeancnts est de 344,719 

e oan 
FCFA. 

Le montant moyen des annuit6s est de 65,292 
FCFA. 

Le taux de rembourse'ent des 3 demrires 
campagnes sont : 97%, 92%, et 84%. 

Satisfaction des paysans vis fi vis de Ia CA 

Des paysans quips, 98% sont cottents dei[urs 
attelages et nc regrettent ps davoir adopt6 Ia TA. 
lls citent les raisons suivantes : meilleurs 
rendements possible, le caractbre moins fatiguant du 
travail. Scion les paysans dquirs, 78% des 
villageois avec qui ils sont cn contact ont une 
opinion trds positive stir la TA. 87% des paysans 
encouragent leurs voisins , leur emboiter le pas en 
adoptant cette technologic. 90% des paysans 
d6clarent qu'aprs avoir subvcnu durant 'ann6eaux 
besoins de leur famille, ils arriv'nt dconomiser en 
moyenne 80,000 FCFA. 

2Lme 3me 

4.25 ha 5.10 ha 

4.10 ha 4.69 ha 

3.00 ha 3.50 ha 

3.50 ha 4.20 ha 
2.74 ha 2.62 ha 

2.80 ha 3.5 ha 

Abstract 
The introduction of animal traction is one of the four miain thrusts of the Notse Rural 
Development Project to improve the lot ofthe sina/farnerin a cotton-growing area of 
Togo. This paper describes briefly the backgrowd of the cooperating fanners, the 
agricultural operations successfully transferred to animal traction, antnal management 
and the financial cost ofinvesting in aninal traction. Almost all the farmerswho have 
adopted animal traction find it useful and profitable and recommend it to others. 
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Les Aspects Economiques et Sociaux de la 

Traction Aniniale 

Nyozi N'gu Kodon* 

Rsum 

Cette communication dicrit les actions entreprises par la SOTOCO (Socied togolaise 
du coton) pour encourager I'adoptionde la traction animnale, relies que I'octroide prts 
sans intrit et I'apportd'unappui au systhrede suivi sanitah edu PROPTA (Projet pour 
la p~romotion de la traction aniimale). Les avantages agricoles, iconomiques er 
sociologiques qui dicoulent de I'adoption 1le Ia culture attelie sont &roques,avec un 
accent particulier mis stir la creation d'enplois et stir le fait que Pauginentation drh 
bien-etre dons les campagnes reduit Ia migration vers les villes. 

Introduction 
Couvrir les besoins alimentaires de leur population, 
passer de l'agriculture de subsistance A une 
agriculture de marcbe, ouvrir la voie l'indus-
trialisation A partir des productions agricoles 
constituent le souci majeur des responsables 
africains chargd's des plans de d6veloppemont 
rurale. 

A cet effet au logo, plusicurs organismes 
comme ]a 5ocit Togolaise du Coton (SOTOCO) 
s'occuper( de l'encadrement technique des 
agriculteurs. La SOTOCOune soci6t cr6ee depuis 
1974 pour promouvoir la culture cototrire et les 
cultures vivriLres entrant en rotation avec le coton, 
a mis en place et encadri6 2,800 attelagcs dans ses 
aires d'intervention. 

L'adoption de cette lechnologie qui consiste A 
utiliser la force animale dans les travaux d'une 
exploitation agricole dfbouche sur des aspects tant 
dconomiques que sociaux que rdv~le aisdnment le 
suivi des paysans ,.luipes par la SOTOCO. 

Mthode d'Approche pour l'Equipenhent des 
en Traction 

aysansot 
Elle est du ressort de 

I. 	 La sensibilisation: 
I'encadrement de base; chefs de sectetirs, 
conscillers en culture attel~e (CA), chefs de 
sous-secteurs, encadreurs. 

2. 	 Choix de postuhluns: P:our s'assurer quo les 

attelages tis la disposition des paysans 

seront utilis~s efficacenent la SOTOCO 
procede Aune severe selection des postulants 
sivnt des crit&es bien d6finis: 

OSOTOCO, Atakpamn, Togo 

• 	 DisponibilitL' en terres cultivables pour 
rentabiliser son attelage le candidat , traction 
anitnale dolt disposer de 4 , 6 ha en moyenne: 
les terrains caillouteux, rocheux, couverts de 
forats etc. sont exclus. 

* 	 Essouchlemont de terrain :il est cxig6 du paysan 
I'essoucbement de 2 ha au moins la premibre 
ann&e de mise en place du matdriel pour 

permettre l'utilisation de l'attelage au dfbut de 
son acquisition. 

* 	 Signature d'un contrat exigem la culture de 
coton chaque campagne agricole : ceci pour 
faciliter les remboursenients des pr~ts; la 
SOTOCO ayant le monopole de la conmmer­
cialisation de cette sp6culation prt1everait au 
moment de la vente des toontant des 6ch6ances 
dues. 

* 	 Versetnent du 1/6 du montant total de lattelage: 
cette exigence acceptde constitue un signe 
d'engagenent du paysan ,' l'adoption do la CA. 

* 	 Disponibilitd en main d'oeuvre familiale : le 
postulant pour utiliser efficacement son attelage

avoir un aide peranent sur 'exploitation 

0 	 Ouverture h l'introvation : ne sera retenu Lit le 
paysan qui adopte d6jl les techniques cultuales 
amlior6es pr6conis6es par i'encadretient des 
services agricoles (densiti6s, semis en lignes,fuuret.) 

* 	 Acceptation du contcnu du contrat de pret pour 
la CA (remboursement avec intr,,t).Los clauses 
du contrat sont expliqu~cs aux postulant par les 
encadreurs de base. 

0 	 La construction prnalable d'un abri pour 
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protdger les boeufs etle matdriel contre les 
intempdies. 

• L'xplitaion
u pstuant oit.teacessble
L'exploitation du postulant dolt 8tre accessible 
saisons afin qu'il puisse profiter deen toutes 

I'encadrement technique de laSOTOCO. 

Moyens Mis en Oeuvre 
faible pouvoir d'achat du paysan

Consciente du 
togolais, laSOTOCO a introduit le svsLICme de cr6dit 
pour l'obtention des attelages. L financement 
provient des bailleurs de fonds etde L'Etat; le 
montant du pr~t est rembours6 en 5 ans sans diff6rd 
avec un laux d'intrt de 0%. Une garantie assurance 
est prMvue pour les cas de d6cs de planteurs ou 
d'animaux dtment consat6s par un agent 
comptent. 

boeufsL'approvisionnement en ma6driel eten 

est du ressort du Projet pour laPromotion de la 
Traction Animale (PROPTA). La formation du 
personnel d'encadrement etdes planteurs 6quipds 
est assure par leservice de laCA crd& au sein de 
laSOTOCO et appuy6 par PROPTA. 

Des treuils sont mis A ladisposition des 
planteurs pour d'essouchement des parcelles A 

mettre en valeur. 

Le service de laSane Animale s'occdpe du suivi 
sanitaire des boeufs de trait et des traitements 
prophylactiques sont organisds 2 on 3 fois dans 
I'annde suivant les rdgions en dehors des traitements 
ponctuels sollicitds par les paysans en cas de 
constatation de maladies. 

Le recyclage et le suivi techniqve des paysans 
&luiptes sont assur6s au niveau des rdgions par les 
charg<s de CA et les encadreurj. 

R6sultats 

Depuis son introduction en 1979 laCA s'est 
ddveloppe d'une faqon in6gale dans les zones 
d'intervention de laSOTOCO. Les r6sultats bien 
qu'encourageants comportent certaines faiblesses 
surtout au niveau de lamaitrise des techniques 
culturales. 

Dans les savanes oOisent mis en place plus de 
90% des attelages, Ia pratique de billonnage est 

prcsque de r-gle et suivie du scarificagc au 

d6triment du labour 5plat en partant du sarclage et 
du buttage. Dans cette r6gion le point saillant de la 

Dans lesCA reste l'augmentation des superficies. 

autres rigions et surtout dans les plateaux et zu sud 
du Togo laTA 6volue encore timidenent pour 
diverses raisons: le paysan du sud du pays n'est pas 
dleveur, done craint les bocufs. L'essor.chement qui 
est cofiteux constitue un gotulot d'dtranglement, 
cette r6gion dtant plus arrosde done bois6e. 
Ndanmoins toutes les techniques culturales sont 

pratiqu~es par !'attelage surtout 1A oPi la main 
d'oeuvre familiale est rare (sarclage et buttage par 

les enfants et lesfemmes alors que les travaux delabour en location se poursuivent chez les tierces 
e nosesr 

personnes).
 

!;,,pact de la TA dans les ExploitationsAgricoles 

1. 	 AM-gement de laOdnibilitW du travail du sol 

L'utilisation d'un matwriel plus performant et 
d'un maniement plus ais6 rend le travail plus 
facile et diminue l'effort du paysan. 

Une enqu~te chez les pratiquants de laTA 
montre que les raisons de l',doption de laCA 
rdsident dans lafacilitl des travaux et la 

rapiditd de leur exdcution. 

2. 	 Raccourcissement des temps de travaux 
Dans toutes les r6gions da pays ladurde 
moyenne des diffdrentes faons culturales se 
prdsentent comme suit par attelage et par ha: 

labourplat 4jourscontrjours slamain. 
scarifiage 2jours " ­

semis 2 jours " 6jours
sarclage 2 jours " 16jours 

billonage 2 jours " !6jours 
buttage 2jours " 16 jours 

3. 	 Augmentation des superfic'cs cultiv~es 
Au sud du pays et au centre, suivant la 

disponibilite des terres une paire de boeufs 
travaille4 6ha paran. Anr ord, surtout dins 
lar6gion des savanes ob it; billonnage est 

pratiqu6, 12 ha sont realis6s par attelage dont 
2 A4 ha pour lepratiquant luim~me etlereste 
en location. 

Manuellement,avecladaba,unexploitantagri­
cole ne pcut entretenir que 2 A,3 ha par an. 

4. 	 Augmentation des rendements 

UoPi Ic labour ?kplat est n~alis6 on note une 
nette a umen at es r endemnte de 

cutue meioeu resement ds 

entraine un meilleur enracinement des 

planes e c r'eande plueI'emmagasinage de 
dans Iesl diminuant 'effet de a dpchresse. 

Sur billons ledl6veloppement v6gdtatif des 
plantes est r6duit surtout en cas de 
scheresse, m8me 1dgre soit-elle se 
traduisant par un rendement inf'.rieur. Le 
sarclage avec I'attelage est impossible. Un 
surplus de 400 voire 600 kg/ha se d6gage en 
labour t plat avec la charrue suivi de 
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5. 

6. 

7. 

8. 

9. 

sarclages fr&iuents et prdcoces avec ia houe 
triangle. 

Augmentation de la production 

L'extension des superficies cultivdes 
conjugu~e aux meilleurs rendements des 
cultures d6bouche sur une augmentation 
sensible des productions du pratiquant de la 
CA. 

Am~lioraton du niveau de vie du paysan 

En pratiquant la CA le paysan depasse le 
seuil de l'autosuffisance alimentaire et passe 

une agriculture de marchM. 

Rductlon de In main d'oeuvre salariale 
salsonnlire 

Aux moments de pointe o6 la main d'oeuvre 
devient rare et ch re Ie pratiquant de la CA 
exdcute ses travaux sans soucis dans les 

delais qu'il s'est fix6s. 

Fixation du paysan sur les momes parcelles 

En utilisant les d6jections des animaux pour 
la fabrication du fumier de ferme partir 
d'une fosse-fumi&e prialablement 
am6nag6e A c6te de 1'6table, I'agriculteur 
fortilise ses champs 6conomisant ainsi des 
sommes non n6gligeables pour l'achat des 
engrais. La structure du sol trant renforcde 
par la matire organique provenant du fumier 
dpandu, le nomadisme agricole est r6duit et 
les terres fertiles sont dconomist5es pour les 
g6ndrations futures, 

Facillt6 duns le transport 

et au 	 sud du Togo, a chaine 
Au centre 
d'attelage comporte toujours une charrette, 
qui est utilis6e pour les transports de toutes 
sortes. Ceci constitue une source de revenus 
importants pour le propri6taire; une dtude 
mene dans la r6gion des Plateaux en 1986 a 
rdvL'16 que le transport apportait en saison 
30,000 FCFA t l'utilisateur par mois (SMIG 
au moment de I'enqu te de 499 FCFA par 
jour). La charrette est tres sollicitdc en 
location pour le transport de! marchandises 
les jours de march6s et pour I. rentre des 
r6coltes. 

10. 	 Frein ii "xode rural 
Les nombreux avantages qu'offre la TA 

constituent un attrait pour les jeunes qui au 

lieu de fuir les villages pour les villes Atla 
recherche du travail, optent actuellement 
pour l'agriculture avec adoption de la CA. 

Des centaines sont install6s chaque ann6e par 
I'dtat 	 sur des pefim~tres an6nagds sous l'enca­

drement technique des organisrues intervenant dans 
le milieu rural. Les attelages leur sont livr6s sur 
crddit dans les mrmes conditions que celles 
indiqudes plus haut. 

Mis Apart ces cas pr6cis des jeunes sans terres, 
on note un engouernent vers la CA des M1vos ayant 
abandonnd les classes pour diverses raisons et 

devenus aides faniiliaux et qui cherchent Ai 
s'installer pour leur propre compte sur les terres de 
leurs parents. 

Conclusion 
Comparativement aux auires m6thodes de 

preparation du sol, [a CA parait la technologic la 
niieux indiqu6e pour atteindre lautosuffisance 
alimentaire et d6gager des surplus de production 
commercialisables susceptibles T'augmenter le 
pouvoir d'achat du paysan et partant son niveau de 
vie, dans nos pays o6 le cofilt de la motorisation 
depasse les moyens de [a masse rurale. 

Uextension des superficies cultiv6es, la 
r6duction de la p6nibilit6 du travail du pratiquant de 
la CA, les revenus additionnels provenant du 
transport Ala charrette et d'autres avantages incitent 

Ala adoption de la CA conime moyen pour sortir peu
1 pu du sous-d6veloppement. 

Pour prormouvoir l'intcnsification de cette 
technologic, il est indispensable que I'information 
et la sensibilisation touchent toutes les couches de 
la population rurale afin qu'elles prennent 
conscience de la n6cessitd de remplacer leurs outils 
rudinientaires et ancestraux pour la TA qui est souLIce 
de progrns dans la production agricole. 

La formation des agriculteurs d6j 6quip6s pour 
l'utilsation rationnelle de toute la chaine de 
I'attelage augmenterait la productivitO de 
l'exploitation et la main d'oeuvre farmiliale serait 
libr e p~our d'autres activites lucratives. 

Abstract 
Thispaper describes the efjbrIs ofSOTOCO (Togo. eC.':ton Company) to promote the 
adoption ofaninaltraction byproviding interest-freeloans and bysupportingthe health 
control system of PROPTA (Project for the Promotion of Anihnal Traction). The 
agricultural, economic and sociological benefits of adopting animal traction are 
described. Among the tatterare stressed the creation ofjobs and thefact that increased 
prosperity in the country slows urban drift. 
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Section 9
 

Technology Transfer 



Le Transfert de Technologie: Quelques Enseignements 
Bases sur l'Exp~rience Mali-Sud 

Paul Kleene* 

R~sum6 

Cette comnunicationexaninc quels sont les Ineillcurs moycns de transnettreles acquis 
de la recherchesur la tractionanimaleatupaysans.De tels transfertsdoivent s'effectuer 
selon wt processus continu et adaptatif,confor'ndnnt au type de groupe cible que 
constituent les usagersfinals. Apres avoir explique commnent caracteriserles groupes 
cibles selon les conditions Jcononiqtes, teclutiques et sociologiques prvalantes, 
I'auteur ddcritles nithodesde vulgarisationutilisablespour letran fert tie tecluiologie 
(ddnonstrationsdes techniques culturales,formation dcspaysans ctstages te dressage 
des boeufs). 

Recherche adaptative sur ietransfert 
de technologie 

l2objet dc cctte pnscntation n'6tant pas lamise au 
point technologique mais son transfert, notts 
n'expoc6erons pas davantage nos vues sur lamise au 
point tEchnologique. CEci dit, lefeed-back des 
EnsEignEmcnts obtenus aupruls des productcurs 
agricoles lors dc laphase du transfert sont ('une 
importance primordialE pour ]a mise au point 
technologique qui se fait rarement une fois poor 
toute, mais qui estler6sultat d'un processus d'aller 
retour multiple entre les pmiciens paysans, les 
chercheurs, lc.s vulgarisatcurs etlesfabricants. 

Le transfert nussi Lns ledomaine d la 
Traction Animaie estlersultat e lint6raction 
positive entre un grand nombre dIfactEurs. La 
recherche adaptative suit forc6mcnt une approche 
systdmique et une approche d recherche-
dvEloppcment. AutremEnt dit, lesprobhmc.s du 
tr,isfert doivent r apprdhend6s de fagon 
'holistic'(globale, Englobant tous Ics points de vt,e 
possibles) ct dans un contexte interventionniste. 

Cc n'cst que dans des situations d'action sur le 
dvcloppement (vulgarisation, formation, crddit) 
que 'on pcut valablement dtudier laprobl6matique 
du transkrt. Cctte nbcessit6 du crder des situations 
de recherche-actions a d6jtj66 mise en lumii.re par 
Tourte d&s 1965. 

Groupes cible, 

Tout d'abord, ilfaut claircment d6finir lazone dcproduction agficoiceclans laquclle on Vcot untroduirc 

*Centre de Coopfraton Internationale en Recierche 
Agrononiqlue BP5035-34032 MontpenllerCedex; Frace 

technologic. Souvent, ccla consistc Afaire unzonage 
A I'int6ricur d'une grande r6gion agricole en 
fonction de critrcs lies 5 laTA. Pour une mme 
rgion, cela paut condUire Aun 'sous-zonageTn 
sp&ifiquE. Dan s un souci dcpragmatismE, on 
dfinira lessous-zones scion des limites aussi 
proches que possible des d6coupages administratifs, 
des secteurs d'cncadrement, etc. 

Lcs principaux critrcsdecezonagedetransfcrt 
sont ledcgns dc pr6scnce, I'anciennct6, lanature et 
lenivEau technique de la'TAdjAexistante. IIne faut 
pas 6tablir un zonage trop d6taill6, sans quoi 
l'organisme dc d-vcloppcment ct/ou de vulga­
risation ne pourra pats en tcnir comptc. En zone 
Mali-Sud, par excmplc, on a d' abord distingu6 trois 
sous-zones en fonction du taux d'exploitations: plus 
d 70%,zone intcmdiaire, mons de 10%. 

Si, dans ]a premir sous-zone, laquestion Est 
d'am6liorer ds techniques Existantes etd'intro­
d'ire des techniques sp~cifiques, dans ladmire,la 
question est d'introduire la TA Apartir dc son point 
z6ro. 

Lcs exp6iEnces ant6rieurs me'lcs dans le 
cadrc d'une rccherchc-action sur l'6quipcmcnt en 
TA d'exploitations pratiquant laculture manuElle 
(KlccnE etKone 1990) ont montr, que mfme das 
des zones fortement 6quipcs (plus de 70% des 
Exploitations), I'apprcntissage des techniques de la 
TA ne va pas sans graves probl ncs pour certain% 
paysans. 

C'cst pourquoi, clans Ia typologic dcs 
exploitations (voir Tableau 1), distinction a t5 faite 
entre lesE::ploitations de type 'C' (non-&luipcs 
mais ayant d6jA une pratique de laTA) etcelIcs de 
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Tabeau 1.Typologie des exploitations et thames techniques proposes 

Type d'exploitation 

A: 	 Exploitation 6quip~e qui dispose au moins 
2 paires de bocufs, d'une charrue, d'un 
multiculteur, d'un semoir, d'une charrete 
asine ou bovine, et d'un troupeau bovin 
d'au moins 10 t tes y compris les boeufs de 
labour. 

B: 	 Exploitation qui dispose d'au moins 1 
paire de boeufs et une charrue ou un 
multiculteur (I unit6 de culture attel6e), 
mais qui est encore sous-quip~e.. 

C: 	 Exploitation non iqulpie, ou disposant 
d'une unit6 de culture attel& incomplete, 
mais qui connait la culture atttelde pour 
I'avoirpratiqude 

D: 	 Exploitation non 6quip& qui pratique la 
culture manuelle traditionelle, qui ne 
connatt pas ou connait mal la culture 
attel6e. 

Source : Klcene et al. 1989. 

type 'D' dont les exploitants n'ont aucune 
expdrience personnelle de la TA. Pour un paysan, le 
fait d'avoir assistd A des travaux en TA chez ses 
voisins, ne change pas grand chose Ason defaut de 
maitrise technique, laquelle ne s'acquiert que par 
exercice direct. 

Conditions Economiques et Techniques 
Comme nous I'avons d6jA fait observer, le transfert 

de technologie dans le domaine de la TA ne peut 
rdussir que si un grand nombre de conditions sont 
remplies simultantment. 

Propositions techniques 

* 	 construction d'un parc amdliord + litire 
abondante (tiges des crnales) 

0 	 intensifications des cultures: fumi~re organique 
+ travail du sol 

0 mat6riel agricole perfomiant; charrue Rump­

stadt, multiculteur Ariana, charrette bovine; 
amdlioration productivitd du troupeau; Plus en 
g6ndral les m mes thmes que B. 

0 culture fourragere de nidb6 ou de mucuna 

0 conditionnement des boeufs d'attelage, cons­
truction d'une dtable + litire; 

0 	 maitrise des superficies cultivtes, compte tenu 
de Ia capacit6 de travail des bocufs; 

* 	 am6lioration des techniques culturales; grattage 
en sec, buttage cloisonn6, multiculteur 5 dents; 
culture m6canis6e de I'arachide (densit, sarclo­
binage); compostages des tiges de cdrdales 

* 	 lutte anti-6rosive,plantation haies-vives. 

0 	 cnfdit premier 6quipement: prioritd au multi­
culteur (grattages,sarclo-binages); 

0 	 maitrise des techniques culturales (sarclo­
binages) 

0 	 limitation des superficies(coton surtout); soit: 
emprunter l'&luipement. 

0 	 organisatioa d'un grenier de pr6voyance au 
niveau de la communaut6 villagcoise pour aider 
les plus n6cessiteux; 
intensification partielle:introduction des tech­

niques d'intensifieation, en culture manuelle, sur 
une petite superficie d'abord (0.25 A0.5 ha). 

Sur le plan dconomique, les principales de ces 
conditions sont: 

L'acc~s des exploitations cibles (par type) A 
suffisament de terre cultivable pour rentabiliser 
I'attelage (en zone de savane, de 4 At6 ha pour 

une paire de boufs.) 

L'existence d'un march6 assez bien organisd 
permettant aux paysans de vendre leur surplus 
ce r&olte, surplus rdsultant des progr s de 

productivit6 dus a la TA; 
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* 	Des rapports de prix qui indisent des marges 

brutes d'exploitation suffisamment incitatives 

pour pousserA l'investissement n&cessaire ACA. 

11est question ici de I'ensemble des rapports de 

prix, d'une part des boeufs, du materiel etd 

intrants, et d'autre part des produits agricoles, 


En prenant pour nference lazone de savane de 

900 A1000 mm de pluviomtrie, on peut poser, en 

gros et comme ordre de grandeur que: 


• Les paysans-cultivateurs en culture manuelle 

atteignent leniveau de l'autosuffisance en 

mati~realimentaire, maisneproduisentgu rede 

surplus commercialisable. Ils
cultivent entre 0.5 
etIha par actif sur des terres dgeres en culture 
pluviable. 

• Au dibut de leur pratique de laCA bovine,la 
surface que cultivent les paysans est doubl6e en 
2ou3ansavecunesuprficieparactifquiatteint 
1.5 ha.Les rendements moyens n'augmentent 
pas significativement. Dans ces conditions, la 
TA amine ledoublement du prduit brut. 

* 	Desprogrs tr&s substan'iclspeuventcncoretire 

obtenus, par une nouvclle augmentation de la 

superficie par actif (juslu'A 2.5 et 3 ha dans la
 
zone de Koutiala) cl/ou par une croissance du 

rendement A l'hectare voeu ardent des agro-

nomes (Berckmoes etal. 1989; Klecne et Kone 

1990). 


On constate souvent que, dans des zones de forte 
progression de laCA, une ccrtaine p6nurie apparat 
sur Icmarch6 des bocuL, d' o6 une flamrb.c des prix. 
C'est pourquoi les demicrs venus Ala CA font face 
Ades rapports de prix bien plus d6favorables que les 
premiers. Devant cc fait, das lecadre del' action de 
laCompagnieMaliennepourle Dveloppemcntdes 
Textiles (CMDT), laRccherehe- Xvelopprmcnt a 
conseill6 en 1984 de porter de 4 A5 ans Icdelai de 
remboursement du crddit de premier 6quipement. 
Une action exprimentale de crdit avait permis de 
mieux cemer I'cnsemble des mesures d'accompa-
gnement n6cessaires (Sanogo et al. 1989.) 

Les conditions 6conomiques favorables ou 

d6favorables AI'introduction ct/ou AI'am6lioration 
de laTA ont dtd d6crites en detail par Bigot ct 
Binswanger (1988). 11est dvident quc ladersit6 de 
Ia population agricole active par rapport A la 
disponibilite de terres cultivables est un facteur 
d6terminant. Mais pour fixer lesscuils d'intro-
duction possibles pour laTA, beaucoup d'autres 
variables entrent en jeu, comme par exemple la 
fertilit6 ct la texture des sols, laplOuviomdtric, le 
r6gime des pluies, Ia structure Fociale des 
exploitations (dquipement individuel et 6quipcment 
des groupes d producteurs etc...) 
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Pour citer un cas extreme: AJava-Ouest, 3 A
 
4000 mm de pluie par an, sol volcanique riche, 2 A
 
3 cultures successives par an sur lamdme parcelle,
 
trts haut rendement (5 A 6 t/ha de paddy par cycle
 
de culture), mais 1500 A2000 habitants ruraux par
 
km2, lasurface moyenne cultivde par unite de
 
production atteint Apeine 0.3 ha. Dans ce contexte

laTA est en train de disparaitre. La raison de cc 
phdnom ne serait l'impossible d'entretcnir ls 
buffles faute d plac. pour cultiver des fourrages. 

En Afrique de L'Ouest, dans des zones Agrande 
densit6 de population enti rernent en culture 
manuelle, I'introduction de !aTA s'avre tr-s 
difficile. En thdorie, des unit&s d' attelage pourraient 
63tre exploit&cs par un syst nme de location ou de 
travail en r6gic, mais ilfaudrait alors, que laTA 

permette dies rencemcnts supdricurs Aceux de la 
culture manuelle. De tels syst~mes n'ont gu&re did 
trouvgs; cela constitue un d6fi pour larecherche 
systeme cn amont. 

Dans des zones moins peupl&s, lafaible 
rentabilit6 de laTAest souvent li6e Ade trt-s faibles 
taux d'utilisation des attelages au cours de l'annde.
C'est une raison &onomique, mais lasolution cst 
d'ordre technique etscial.
 

Conditions techniques 
DL grands efforts sont consacr6s Alamise au point 
mat6riel agricole de laTA. D'inioxrtants progr~s 
ont did nisds dans ce domaine. Malbeureusement 

on ne peut pas en dire autant des soins apport6s atx 
animaux de trait, Aleur dressage, leurhamachement, 
leur alimentation, Icur entretient en g6ngral. 

A lafin des ann6es 70, environ 60% des 
exploitations du Mali-Sud disposaicnt d6jA au moims 
d'one paire de bocufs. Actucllcment, letaux de 70% 
a 6ti dlss6, un des plus levds de l'Afrique de 
I'Ouest. Pourtant cette CA connaissait beaucoup de 
dilficult6s, les principales Otant: 

0 	 Mauvais entretien des boeufs en saison sche,
 
manque de surveillance (pas de gardiennage),
 
d6fauts d'abreuvement et d'alimentation
 
corrces;
 

• Utilisation des animaux seulement pendant une
 
tr~s courte pIriode de l'ann6e, essen- fiellement
 
lapdriode des labours;
 

0 	Un systme de dressage brutal, peu Cvolutif, 
bas6 sur lacontrainte et conduisant Aun taux 
d'dchec dlcv6 par perte des animaux. 
La premiere mesure Aprendre (tait d'introduire 

un paquet tcchnologique de soirs ct 
conditionnement des bocufs en saison sdchc 
(Vierstra etSanog 1985). Ueffet immddiat de cctle 
action sur lespcrformances des animaux incita les 



paysacAexpdrimenter rautres'produits' propos 
pour la TA. 

En zone Mali-Sud, unc mcilleurc rentabilitd des 
attelages adt6 obtenue par, entre autres, les mesures 
suivantes: 

* 	 Introducuon du semoir Super-Eco Aipartir de
1978, par laCMDT; 

* 	Mise en 6vidnce del' importation du travail des 
ouils At denis, d' ahord par la 
R,'clerche-DMveloppement, puis par ]a CMDT. 
T.I.-ail en sec, en semi-humidL ct travail 
d'entretien (sarclo-binage); 

• 	 Introduction du billonnage cloisonn, lequel 
conduit Aune meilleure retention des caux de 
pluie. 

En cc qui conceme le dressage, la reprise de 
cette technique a Wctintroduite dans le cadre de 
I'attribution des cr6dits de premier 6quipement, 
notamment par l'organisation de stages de dressage 
de 3 semaines, au niveau de village ct sans 
investissement lourd. 

Sangan5 et al (1986) ont donnd une d6scription 
detaill6e de cette action, cependant que Mangroop 
(1989) apr6par6 des manuels pratiques et des aides 
audiovisuclles facilitant la diffusion rapide de ces 
techniques. 

Cette 6numeration non exhaustive des 
conditions techniques et dconomiques de la r&ussite 
du transfert de la technologic de la TA serait tres 
insuffisante si n'dtait mentionn6e l'obligation de 
disposer d'un systt~me de crudit efficace, particu­
liUrcment en cc qui conceme I'acquisition des 
aninmaux de trait. Ccttc forme de credit est 
consider&e comme Iune des plus difficiles. DL trs 
nombrcux &hecs ont 6t6 enrgistr~s dans cc 
domaine, alors qu'il est d'unc importance vitale 
pour briser le ccrcle vicicux de la faiblesse de la 
productivit6 en culture manuelle. 

M6thodes de transfert 
Ainsi que nous ravons soulignd, aucun transfert de
technologiedaimsle domainedelIaTAnepeut r~ussir 
si rtehoi Icndit,anes dnomie TAneut chnius 

ne soot pas remplies. Si ces conditions so 
m me, pose peu desatisfaites, Ic irnnsfert, par lui 

prohlmes. I1doit se faire en &roite collaboration 
entre chercheurs, technicieins et vulgarisateurs, 
d'abord Aune chellcintermiaireentrele'viflage 
de recherche' eila vulgarisation de masse. 11s'agit 
de mener, sur des chantillons suffisament grands, 
mais controlables, des actions de i-dvulgarisation 
qu'il faut dfiment dvaluer (Vcdbck c al. 1986). 

C'est sur cCs prototypes, tst&s de concert avec 
la vulgarisation amdlior sdars leurs points faibles, 
que des actions de communication qui responsa­
bilisent au maximum les groupes et collectivits 
paysannes. 

Des demonstrafions techniques assurdes pardes 
paysans volontaires ct r6ellement reprisentatifs
selon la typologie sont probablement le meilleur 

moyen de diffusion rapide. La pratique du cadeau 
est Aproscrire, Icpaysan volontaire dvra supporter 
lui-mtmc tous ls travaux e toutes les charges 
financirtes. La qualitd de la demonstration 
technique doit tre exemplaire. Pour parvenir Acc 
r6sultat, il faut avoir un staff de technicens 
r6ellemcnt motiv6s, arm6s d'une vdritable 
comxtence pr-tique ct supporl par une logistique 
efficace. 

Dans le cas du Mali-Sud, la formation pratique 
des paysans ct des agents de dtvcloppement, dans le 
cadre des stages de dressage de hxcufs, constitue le 
pivot du systtme d transfert. 

Le stage permet d'aborder, outre le dressage 
proprement dit, tous les problkmes de la CA, dans 
un contexte ideal de formation-dmonstration. 

Si, de plus, les stagiaires sont r6gulkrement 
suivis aprs le stage dans des d6monstrations de 
groupe, comme pr6vu dans I'Approche Village
(Verbeck et al. 1986), on peut atteindre un taux dlev6 
de rctussite technique t 6conomique (Sanogo ct al. 
1989). 

Conclusion 

Au cours de cette communication, nous avons 
d'abord soulignd l'importance du patrimoine 
universel en technologic de laTAdans lequel choisir 
]a technologie Adiffuser. 

Une approchesystbme, appliqu6edas un cadre 
Rechcrche-Myvloppcment permet l'identification 
des groupes cibles, IL leurs besoins, cade leur 
altitude Aadapter Ia technologic propos6e. 

Le transfert de technologic se fait selon des
rnthodes e..ssentiellement bas6cs sur des demons­
ratos pratie bas&ds un de d e
trutions pratiques organis&-s dats un cadre de 
formation qul reconnait pleinement la responsa­

bilit6, le savoir faire e le libre volontariat des 
paysans. 

MWme si 'on applique des m6thodes tr.s 
performantes de communication, le transfert ne se 
fera pas si la technologic propos6e n'West pas 
r6cllement performante et si les conditions 
dconomiques techniques et logistiques de son 
introduction nesont pas rdunics.Beaucoupd'efforts 
devront Ctre faits pour amdliorer ]'ensemble de ces 
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conditions et crder ainsi un climat favorable a 
l'introduction et/ou A1'arflfioration de la TA. 

Pour cc faire, on dot disposer de chercheurs 
pragmatiques, qui acceptent de s'intresser A 
I'intdaction des facteurs techniques ct 
socio-dconomiques, ct pr ts A collaborer sur le 

terrain avec les agents de vulgarisation ct ls 
paysans. 

La recherche adaptafive sur le processus et les 
conditions du transfert technologique en TA mdrite 
autant d'estime de la part du monde acaddmique que 
tout autre domaine de la science. 

Abstract 

Aispaperdiscusses the best ways to transferthe resultsofresearchon draught animals 
and related topics tofarnaers.Such transferof teclology should be a continuous and 
adaptiveprocess according to the nature of the target groups who are the ultimate 
users.7he author describes how to characterisetargetgroupsaccording to prevailing 
financial,technologicalandsociologicalconmditions. Ertensionnitlhodsfor transfer of 
technologyare described includingdemottrationsofcidtivationtechniquesin villages 
andtrainingschenaesfor farmers andtheiranitals. 
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Appropriate Animal Traction Technology for Rural Women in 

Nigeria 

Ibiam O.Oguejiofo* 

Abstract 

This paper presents the findings of a national suney of traditional techniques and 
activities ofrural women in Nigeria andrural infrastructuralfacilities available to them. 
It looks at the relative contribution ofaninaltractiontechnologies to other technologies 
used by rural women and recommends the adoption of several strategiesfor improving 
thier quality of life, including the implementation of appropriate animal traction 
technologies. 

Introduction 	 * to develop an effective management frame-
The rural women discussed in this paper do not have work around which to structure appropriate 
access to basic amenities like pipeborne water, technology development for rural women in 
electricity, access roads. They also lack other locally Nigeria; 
developed or imported technologies that are usefultocnuttheir normal day to day work, covering Sto establish machinery for the survey and 
to conduct ther nom acoving analysis of the use by Nigerian rural women of 
home, farm and other income-enerting activities, the relevant equipment and indigenous 

The development of rural areas in Nigeria is technologies; 
dependent on the productivity of these women, who 
are involved in nurturing children while still 0 to establish machinery for the survey of locally 

engaged in all their other activities. Unlike their developed or improved technologies in use in 
counterparts in urban areas of Nigeria, they 	 Nigeria, their sources, problems and prospects 

for wider adoption;predominantly use manual labour for their day to 

day activities. Equipment, where available, is very 0 to establish machinery for the generation and 
crude and no longer meets present-day population diffusion of technologies that could enhance the 
growth demands and changes in traditional quality of life of rural women in Nigeria. 
practices. It was agreed that subsequent activities on rural 

The lack of appropriate technologies to suit the technology would be expected to use the results of 
conditions of rural women dwellers was identified the survey to identify selected technologies for 
as one of the major factors affecting their pro- further development and eventual dissemination to 
ductivity. Therefore, in order to seek a solution to 
this problem, the Federal Department ofAgriculture 
(then Rural Development) in 1983 sponsored a The committee thenconducted a national survey 
national workshop on 'Indigenous Technology for of traditional technologies and activities of nral 
Rural Women' where issues surrounding the women in Nigeria, notipp the various methods used 
problem of appropriate technologies for rural by them in performing their day to day work. This 
women were discussed, paper presents a summary of the data obtained 

Following the recommendations of the during the survey, showing existing rural infra­
workshop, a National Committee on Appropriate structural facilities and the relative contribution of 
Technology was set up with the following terms of animal traction technology to each of the other 
reference: technologies used by rural women. It then analyses 

data and makes recommendations to implement 
*Fcderal Agricultural Coordinating Unit Kaduna, t)cpart- appropriate aninal traction technology programmes 
ment of Agriculture, Federal Ministry nf Agriculturr, for rural women. 

244 



Table 1. Infrastructural facilities at surveyed locations. 

Villages Infrastructure
 
State surveyed A B C D E F G H7 I
 

Anambra 10 0 0 10 10 10 0 4 6 7 

Bauchi 10 1 1 9 8 10 7 0 1 8 
Bendel 9 1 2 8 5 8 6 0 4 2 

Benue 6 0 0 6 3 6 0 I 1 0 

Borro 10 2 2 10 2 8 1 0 0 5 

Cross River ii 3 3 3 I 9 1 2 2 0 

FCT* 3 0 I I 2 2 2 I 2 I 

Kaduna 9 3 6 8 4 7 4 3 5 2 

Kano 10 7 8 10 7 9 5 8 4 5 

Gongola 10 1 0 9 3 5 1 2 4 0 
Imo 10 7 4 "0 10 10 0 5 9 7 

Kwara 3 i 3 2 3 3 3 0 1 2 

Lagos 5 2 1 4 4 5 2 4 5 4 

Niger 2 1 2 2 2 2 2 I 1 2 

Ondo 8 6 5 7 6 7 2 1 3 4 

Ogun 4 2 2 3 2 3 0 2 3 2 
Oyo 2 1 1 2 2 2 1 2 2 1 

Plateau 8 2 2 7 5 8 3 3 7 4 

Rivers 6 6 5 5 5 5 0 I 4 5 

Sokoto 6 0 0 5 3 5 3 0 0 0 
Totals 142 46 48 121 87 124 43 40 64 61 

Percentnges 100 32 34 85 61 87 30 28 45 43 

*FCT = Federal Capital Territory 

A = Tap water F = Post primary school 

B = Electricity G = Recreation facilities 

Data Analysis No electricity in an area will require adoption of 

The survey was carried out in the then 19 Nigerian animal traction technology to overcome the 

States and Federal Capital Territory. In general, in drudgery of activities like oil-extraction, milling, 
most villages surveyed there was no tap water or grinding etc. 
electricity. Conversely in most there were primary Use of ox-carts by rural women in the presence 
schools and reasonable access to public transport. of effective 4- wheel and 2-wheel vehicles like 
Health institutions were relatively available though 
not as frequently as primary schools. With tle buses, motorcycles, bicycies, trucks etc. may he 
exception of some states, post-primary schools were difficult. It would therefore be important to know 

lacking, as was the case with recreational facilities, the position in each locality in respect to the public 
The presence of women's cooperatives and financial highways. 
institutions varied from state to state, but in general Financial institutions such as banks or other 
slightly more than half of the villages surveyed had lending institutions will normally play an important 
one or the other. role in temis of credit facilities for operation of 

The presence orabsence of these institutions has animal-powered based programmes. 

a bearing on the potential use of animal traction. The importance of women's cooperatives lies in 

The non-availability of pipe-bome water enhancing the general well-being and social 
suggests the. need for appropriate animal traction competence of women, through home economics 
technology for fetching water, groups teaching them crafts, sewing and knitting. 
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Table 2. 	 Infrastructural facilities at surveyed locations Summary of the contribution of each 
technology to selected home-related activities. 

Technology 
Manual Animal Mechanical Total 

Activity 	 resp.* % resp. % resp. % resp. 
Fetching firewood 126 73 13 8 33 19 172 
Cooking 	 107 58 0 0 77 42 184 
Washing clothes 178 99 0 0 2 1 180 
House cleaning 182 100 0 0 0 0 182 
Child care 	 165 97 0 0 6 3 171 
Threshing 	 124 95 0 0 5 5 130 
Sorting/cleaning 144 100 0 0 0 0 144 
Hullinp 	 110 91 0 0 1! 9 121 
* resp. = number of respondents 

The existence of recreational facilities helps Farm-Related Activities 
women by offering recreation to themselves and Bush/land clearing, soil tilling, ridging, planting, 
more importantly, their children. transplanting, weeding, chemicallfertilizer ap-

The existence of schools where most of the plication, bird scaring, irrigation, harvesting. 
training will be given to the growing children also 
needs emphasis. The schools may also serve as Income-Generating Activities. 
training centres for most of the rural activities of Spinning, weaving, dyeing, knitting, crocheting, 
women in home, farm and other income-generating sewing, drying, smoking, Cruing, grinding, oil­
activities, processing, packaging, storage, hawking, transport, 

The summary of data collected from various other crafts. 
locations on selected women's activities - home­
related, farm-related and income-generating nThe grouping is not based on intensity of labour 
activities - revealed that Nigerian rural women are nor priorities. It is simply a compilation. Some of 
continuously involved in the following activities in the activities of women are complementary to those 
the rural areas: of men; sometimes a woman is totally in charge. 

Recommendations 
Home-Related Activities The demand of present day socio-economic 
Fetching firewood, cooking, washing dishes, conditions in rural areas has placed more 
washing clothes, ironing, house cleaning, child responsibility on Nigerian rural women. Many of 
care, threshing, sorting, hulling, sieving, them have also been forced to be breadwinners. 

Table 3. 	 Summary of the contribution f each technology to selected farm-related activities. 

Technology 

Manual Animal Mechanical Total 

Activity resp. %/0 resp. % resp. % resp. 

Bush clearing 124 75 1 I 40 24 165 

Soil tilling 124 81 0 0 29 19 153 

Ridging 105 69 7 5 41 27 153 

Planting 157 94 1 I 8 5 166 

Weeding 159 95 0 0 6 5 165 

Chemical/fertilizer 130 95 1 1 5 4 136 
application 

Harvesting 169 97 1 1 3 2 173 
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Table 4. Summary of the contribution of each technology to selected farm related activities. 

Manual 

Activity resp. % 

Weaving 44 100 

Dyeing 25 92 

Knitting/Crocheting 45 98 

Sewing/Mending 49 34 

Drying (produce) 173 98 

Grinding 56 33 

Oil extraction 108 83 

Storage 170 97 

Packaging 130 97 

Trading/hawking 98 78 

Transport 74 44 
*ManJMech. = Manual/Mechanical. 

Therefore, the following recommendations should 
be given top priority in order to reduce significantly 
the drudgery attached to the many activities of rural 
women: 

" 	 Introduction and popularisation of animal-
powered devices that will cut down on effort, 
improve timeliness of operation of labour­
intensive tasks like lifting and carrying water, 
oil-extraction, grinding, planting, weeding, 
carrying of firewood, 

* 	 Importation of animal-powered machinery 

should be discouraged. Rather, local artisans 
should be encouraged to make simple low-cost, 

animal-powered technologies appropriate to the 
need ofrurawoen.activities 


needs of rural women, 


" 	 Encouragement of more outlets for credit 
facilities in the rural areas through government 
policies. 

Technology 

Mechanical Man./Mech.* Total 

resp. % resp. % resp.
 

0 0 0 0 44
 

1 4 1 4 27
 

0 0 1 I 46
 

7 4 92 62 148
 

0 0 3 2 176
 

7 4 11I 63 174
 

3 3 19 14 130
 

5 3 0 0 175
 

3 3 0 0 133
 

3 2 25 20 126
 

6 4 89 52 169
 

Establishment of more animal traction training 
centres in the various northern states. -
Encouraging the involvement of women in rural 
extension work, especially in the areas where 

interaction with male extension agents is poor. 

* 	 Encouragement of women's cooperatives. 

* 	 Promotion by Governmentorgans of the 
advantages of recreation for women as it affects 
their performance in their day to day work. 

Research in the rural areas should be undertaken 
to determine the present status of infrastructural 
facilities in therural areas as well as tl.e number 

* 

of women in the locality indicating their specific 
actvites an resonsibiiti this fi 

and responsibilities. This information 
will be required to determine in more specific 

terms the requirement of each rural area 

Rsum6 

Cette tude prisente les rsultatsd'une enquite nationale sur les techniques et activit's 
traditionnelles des femmes des zones rurales du Nigeria et sur les infrastructures 
auxquelles elles ont acc~s au niveau des villages. L'impact de la techulogic de la 
traction animale par rapport aux autres technologies utilisdes par ces frnunes est 
examine et ladoptionde diverses strategies susceptibles d'ameliorer leur qualite de vie, 
y compris lamise en oeuvre des technologies appropri/es de culture attelde, est 
preconisde. 
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Promoting the Adoption of Animal Traction Technology in
 
Nigeria: Some Relevant Issues
 

Akinwumi Omotayo and Park P. Idisi* 

Abstract 

77wre is a growing current interest in pronting the adoption of animal traction it 
1Nigeria. W0ile considerable energy is being expendedonpromoting the adoption, some 

fundanental issues that may affect the rate, level, and sustenance of adoption of the 
technology are not being adequately addressed 
In the event of wide-scale adoption ofaninal traction in Nigeria,thepresent inadequate 
availability of animal feed will worsen; and an increased demand for workballs will 
create further scarcity in the supply ofanimal protein. Veterinary services are presently 
inadequate and if there is no inprovernent may not be able to sustain the prograwnnes 
ofantimal traction being promoted. Cost ofacquiringthe basic animal traction package 
stands at about NIV000. 7his, clearly, is not within the power of moist smallfariners to 
acquire. hIplements are not in abunidant supply and a considerable quantity of 
aninal-drawnimpolenients are being imported 7his is not in consoance with our drive 
for self-reliance. 
In order to derive mnaxinuanbenefit fron adoptinganimal traction on a sL i rtainablebasis, 
essential services in the area of equipment and spare parts supply maintenance, aninal 
health and nutrition, veterinary services, research, extension and training sinild be 
intensifcd New frontiers for the adoptionofanimnal traction especially areas where the 
technology has not been previously utilised, should be exptored, 
Youth clubs, cooperative groups and fartners' organisations shodd be given special 
attention in the proinotion ofadoption ofanitoal traction techiology in Nigeria. 

Introduction 	 Apart from govcrnment efforts during the 

Draught animals were First introduced in the 1920s 	 colonial period, some private voluntary agencies 
provided the impetus for akpdon of the technologyin the northern parts of Kaduna State and since then, 


their use has become widespread in the various parls by establishing farmer training and workbull
 

of the tsetse-free savanna zones of Nigeria. The training centres. Ilowever, the vigour with which 

introduction was accomplished through the mixed draught animal power adoption was promoted 

farming system and a remarkable measure of declined significantly in the 1970s when the 

success was reported to have been achieved. The campaign for increased food production favoured 
success was attributed to: capital intensive tractor mechanisafion approach. 

This approach failed to bring about the much desired 
* 	 Extensive test evaluation and selection of increase in food production partly because the 

imported draught animal implements. small-scale farmer was neglected in the scheme and 
because the tractors, implements and spare parts had 

* 	 Ecological compatibility of the area with the use to be imported with scarce foreign exchange.
of draught animals. The failure of this approach, coupled with the 

* 	 Efficient credit scheme, downturn of the Nigerian economy and a 
compelling need to meet the rising local demand for 

* 	 Extensive research, training and extension, food, led to strident calls for a look inwards for a 

cheaper labour saving, and locally sustainable* 	 Efficient health and veterinary service, 
technology for agricultural mcchanisation. Animal(Musa and Oni 1983). 
traction (AT) technology appears to provide a ready 

*i)epartmvntorAgrk F.cononks& RuralSociology, Ahmadu answer in this regard, especially for the small-scale 
Betlo Univelly,Zaria. farmer. 
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The small scale farmer remains the major 
producer of food and cash crops in Nigeria. To him, 
the use of draught animals represents a substantial 
improvement over the traditional hoe m'!thod. The 
use of draught animals saves labour per ha, allows 
for expansion of areas farmed, improves the 
timeliness of planting, (Barret et al. 1982). 

The increased awareness of the clear benefits of 
AT technclogy technology is. no doubt, responsible 
for the renewed interest in the promotion of its 
adoption in Nigeria. 

The Problem 
While government and some intemational 

organisations have in recent times demonstrated 
considerable interest in promoting the adoption of 
AT in Nigeria, some fundamental issues that may 
affect the rate of adoption and sustainance of the 
technology are not being adequately addressed. 

The use of draught animals seems to represent 
a step above the traditional hoe cultivation method 
and to be cheaper than the tractor. However, there is 
a need to critically con.ider issues that affect its 
prospects and likely resulting problems if we are to 
avoid mistakes that could hinder its sustainance. 
Sustainability should necessarily go beyond thecon' izu amed ustoo s ev ry It ustGofthe ear. 
conthaued use of the same tools every year. It
must 

embody self-perpetuation and improvement on a 
continuous basis. lIthis sense, AT technology 
adoption must not be seen as representing an end to 
development in agricultural mechanisation for a 
category of farmers. Rather, it must be seen as 
representing a necessary and desirable transition 
from the present hoe cultivation system to a future 
higher technology which is symbolised, in our 
context, by the tractor. Therefore, the adoption of 
AT must be promoted in such a manner as to kindle 
creativity and innovativeness among the adopters. 

Present State of Draught Animal
 
Adoption in Nigeria
 

The use of draught animal power has become a 
pennauent feature of the farming systems of the 
northern parts of Nigeria in spite of the apathy 
towards its adoption in the 70s. In recent times, both 
the government and some international 
organisations have made significant efforts in 
promoting its adoption. Some World Bank assisted 
Agricultural Development Projects, particularly the 
Kano State Agricultural Rural Development 
Authority (KNARDA) have made significant 
investments in training workbulls, farm.rs and 
extension workers. KNARDA also has a workbull 
credit scheme for small-scale farmers. 

The International Livestock Centre for Africa 
(ILCA) iscurrently introducing ATtocon- munities 
that traditionally have not been using the technology 
ir, Nigeria. Also, ILCA, in col- laboration with 
Ahmadu Bello University, Zaria, is intensifying 
research in AT technology. These joint efforts have, 
no doubt, stimulated a new wave of interest in the 
adoption of the technology by farmers. 

Table I shows the widespread use Df work bulls 
in the northern states of Nigeria. 

enerally, cattle arc used as a source of farm 
power in the northern states of Nigeria. However,
current surveys reveal that the use of camels as a 
source of farm power is becoming more common 
in parts of Sokoto, Kano, and Katsina state. 
Donkeys are used generally for haulage of farm 
produce and manure. Mostofthe available literature 
on AT utilisation in Nigeria indicates that farmers 
lave not taken full advantage ofusing work animals 
forthevariouspossiblefarmoperations.Theusehas 
been mainly for ploughing and ridging and on a 
limited scale, for trans- portation (Laurent 1968; 
Musa and Oni 1983). 

Table 1. The number of work bull owners in the then 10 northern states. 

State 

Kaduita 

Bauchi, Borno & Gongola 

Sokoto and Niger 

Benue/Plateau 

Kwara 

Kano 

Total 

Adapted from Musa and Oni (1983). 

Number of work bull owners 

29,872 

21,000 

10,000 

1,556 

50 

12,245 

74,753 

249 

% of total 

40.0 

28.1 

13.4 

2.1 

0.4 

16.0 

100.0 



Problems Likely to Hinder the 

Adoption and Sustenance of Animal 


Traction in Nigeria
 

Feed Problem 

The problem of cattle feed has been with us for a 

long time. Pastoralists move seasonally from one 

part of the country to another. In the event of a wide-

scale adoption, the present inadequate availability 

of animal feed will be worsened, especially during 

the dry season. Abundant forage which exists for
 
animal consumption during the rainy periods is
 
absent during the !onger dry period. The present use 

of crop residues will become inadequate. An 

increase in the demand for feed will increase cost of 

maintenance, and depcndence on dry grass will 

worsen the problem of wind erosion through over 

exposure of surface soil. 


Conpetition for Human Protein 
Experts assert that the average protein intake in the 
third World is far below the recommended level. 
This is very true for Nigeria. Beef is one ofNigeria's 
most popular sources of protein. The annual beef 
market off-take is in the range of 9 - 10 % and is 
argued to be higher than the breeding rate. Therefore 
Nigeria periodically imports cattle from neigh-
bouring Niger Republic. A mass adoption of AT 
without a good workbull breeding programme or 
improved meat pnoduction techniques will 
inevitably depletz available cattle prAein for 
consumption, 

Veterinary Services 

Veterinary services are presently inadequate 


limited mainly to the cities. The costs of veterinary 
drugs and other chemicals are very high. Without 
an efficienI veterinary service in the rural areas, a 
sustainable AT programme will remain a mirage. 

Rising Cost of Acquisition and
Maintenance of Animal Traction 

Package 
Increased adoption implies increased demand for 
workbults and implements. This will lead to higher 
costs particularly with the present shortage o 
breeding animals and galloping inflation in Nigeria. 

At present, the average cost of acquiring a 
work-oxen package is about N8,000 without the cart 
(Table 2). 

An increase in the demand for cattle for 
consumption and traction needs will escalate 
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package cosL Equally, insufficient numbers of local 
producers of implements will worsen the situation. 

Inadequate Local Sources of Implements 
Apart form local blacksmiths only John Holt Zaria 
is a known industrial manufacturer of ox-drawn 
implements. Incase of mass adoption, they will not 
be able to cope with the demand. Thiis will lead them 
to increase prices, produce inferior tmls, encourage 
imitation markets and disappoint farmers. 

Importation of Implements/Work-bulls 
Quite a number of aninal-drawn implements in the 

Nigerian market are Ibcing imperted. This is not 
consonant with our determined resolve to embrace 
mechanisation technology that is locally sustainable 
and which can lead to self-reliance, and it clearly 

defeats our vigorous drive for backward integrationboth in the industrial and agricultural sector. 

Suggested Strategies For Promoting
The Adoption of Animal 'fraction 

Technology in Nigeria 
Techology inhigeria 

The available literature highlights the technical 
advantages of AT over the hoe method which 
providesa sound premise for promoting its adoption 
among small-scale farmers. AT allows the small 
farmer to expand the area of land put under 
cultivation and reduces the labour time required per 
hectare. For example, animal weeding is 3 times 
faster than hoe weeding (Barret ct al. 1982). The use 
of AT can reduce substantially the tedium anddrudgery often associated with hand cultivation. 
Also, some economic studies of the utilisation of AT 
indicate that cultivation with AT is cheaper than 
using the hoe or th tractor (Laurent 1968; 
Ogungbile ct al. 1983). 

However, to derive maximum benefit from 

adopting ATon a sustainable basis, factors that may
limit the rate of adoption or the efficiency of
utlisation must fir.;t be taken care of. Some 
suggested strategies are discussed under the 

following broad headings: 

Services 
Services for a successful AT programme include 
timely supply of equipment and spare parts, 
maintenance and repairs, animal health and 

nutrition, research, extension and training. These 
services can be undertaken by private and 
government agencies. 

Some experts arc of the opinion that AT 
technology should bec allowed to develop without 



Table 2. 	 Total cost of acquiring a work bull package based on John Holt Nigeria Ltd. and Zarla local 
market price. 

Item 	 Price N Cumulative Cost 

Pair ofoxen at N2,000 each 

Plough 

Ridger 

Weeder 

Others 

Cart 
* Cost of package without the cart is N8,075. 

intervention. This, they argue, is possible given its 
social and economic profitability. However, with 
our peculiar situation in Nigeria, government 
intervention in the area of research, extension, and 
training is inevitable if adoption of the technology 
is to be sustained. Most government services that are 
rclevant to this technology especially the veterinary 
and health services, must be overhauled for greater 
efficiency and to reach the rural areas. 

Capital 

Capital has been consistently identified in the 
literature as a potential obstacle to adoption of AT 
technology. Most small- scale farmers cannot raise 
the money foradoptingthetechnology at the present 
estimated cost of N8,750 for the aquisition of the 
basic AT package. Although the promotion of AT 
has traditionally been directed at farmers who 
already own cattle, the other associated implements 
like the Emcot plough, ridger and weeder with the 
yoke for harness still cost as much as N4,075. It is 
therefore important that an efficient credit scheme be put in place whterever AF adoption is to be 

ed The credit could be in kind; implements 
promoted. it of bs 
can be supplied instead of cash. 

lBreaking New Frontiers 

The promotion of AT in Nigeria should go beyond 
the areas of traditional utilisqtion. ILCA is blazing 
the trail in this direction by introducing AT into new 
areas in Nigeria. The government and non-
gove: nment agencies should comp!ement this effort 
by taking the campaign for AT to other parts of the 
country. 

The hamid zone for example, though tsetse 
infested, should be tried with the trypano-resistant 
N'Dama cattle for traction purposes. This has been 
tried successfully in some West African countries, 

4,000 4,000 

1,325 5,325 

1,325 6,650 

1,325 7,975 

100 *8,075 

5,000 13,075 

The N'Dama breed ofcattle is said to be particularly 
suitable for traction purposes because of its bod, 
conformation. 

Animal Breeding Programme .nd Grazing 
Reserves 

To sustain the supply of workbulls locally 
without resorting to importation to meet demand, 

there is a need to undertake an efficient animal­
breeding programme and establish more grazing 
reserves 	 in different locations in the country. 

Government,farmers groups and other non­
government organisations should pool resources 
together for this purpose. The issue of settling 
pastoralists should be given urgent consideration if 
the animal traction scheme is to succeed. 

Youth Clubs, Cooperative Groups, Farmers 
Organisations 

Special AT with youth clubs as target groups can go 
a long way in helping to promote the adoption of thetechnology on a sustainable basis. Youths generally 
are adventurous, innovative and risk-taking. Most
adoption studies have found significant relation­
ships between age and innovation adoption. In a 
study of the diffusion of the o%-plough innovation 
in Gongola State, Michaulun (1976) found that over 

60% of the adopters were aged between 21 and 30 
years, representing a youthful population. This 
group of farmers should therefore be prime targets 
especially where new frontiers are being explored 
for adoption. 

Cooperative groups and farmers' organisation 
represent another target population to enhance the 

adoption and sustainability of AT in Nigeria. Such 
groups are capable of pooling resources together to 
provide credit facilities, own AT packages 
collectively, and share the risks inherent in the 
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adoption cf the technology. Cooperative groups and 
farmers' organisation can also establish workbull 
training centres and provide other necessary 
services for members. 

Government and other agencies interested in 
promotingATinNigeriashouldthcreforeenourage 
the formatlon of cooperative groups and fanner 
organisations to take an active part in this work. 

Government Policies 

The Government should pursue a coherent policy to 
support AT program'nas to ensure a sustained 

adoption. Policies that will ensure equilibrium of 
costs and benefits should be vigorously pursued. 

Conclusion 

We have reviewed the current situation of AT, 
examined the problems that are likely to impede 
sustained adoption, and offered suggestions for 
ensuring a sustained adoption of AT technology in 
Nigeria. The present attention being given to AT in 
Nigeria and the momentum with which its 
promotion isbeing pushed should not be allowed to 
decline if our dream of achieving self-reliance in 
food production is to be realised. 

Rdsum6 

L'utilisationde la traction anitnalesuvcite un intrjt croissant al Ageria.Alors que des 
efforts considirables sont dployes pour protnouvoir l'adoptioxi de cette technologie,
certaines questions fotdatnentalessusceptiblesd'influer sur le rythme, le niveau et la 
contiinuite de I'adoption de la cudture atel& n'ont pas cdt abordes de inaniere 
satisfaisante. 
L'adoption de la traction attiniale stir ttle grande Jchelle par les paysans nigerians
risque de se trathdre par tute aggravation ti dficit fourrager, alors qu'one dettnande 
accrue d'animauLr de trail exacerberalesprobliores d'approvisionnement en proteitws
aninmales. Les services v'terinairessont deficients; tau que des alliorationstie leur 
auront pas Jtd apportes, is tie seront pas en niesore d'appuyer les progranrves de 
culture attel~e qui auront Jt lantc~s. Les cotits affJrents J l'achatdttatrielde base de 
traction animatle s'elcvent d 8 000 naira, ce qui uret la culture attelke nettekwnt hors de 
la porte de la majorit des petits paysans. L'approvisioinenrent en inattriclagricole 
est insuffisant et tarnottibre considerable de machines dltraction aniniale son! i,1portes, 
une situation qui va 6 l'encoatre de l'objectifd'autononie poursoivipar le Nigeria. 
Pourque l'adoptionde la cudture attelie perinette de &5gageron maxintuin d'avantages
durables, ilfaudra renforcer lesprestations en tnatiere d'approvisionnenent en natdriels 
et enpr .s de rechange, d'entretien dt matiel,de satil et d'alimnentalion des animaux, 
de services v&t&inaires, de recherche, de vidgarisation et de formation. Des pistes
novatrices en nmatirede dffusiotn de /aculture attelee devront etre explores, notaintent 
dans les rdgions oh la techtologie n 'apas encore ete utilis~e. A cet egar4 ilconviendra 
d'accorder toute l'attention ntcessaire aur chbs de jeuiesse, antx groupemtents 
coop ratifset aux organisations paysatuws. 
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Experience de Transfert de Technologie dans les SystLmes de
 
Production Rizicole du Delta et de la Vall~e du Fleuve S~n~gal
 

Yoro Ba 

Rsum 

Un projetd'introductiondu buffle domestique a tt nisenplace dans leszones rizicoles 
du deltadu Sn~galafin d'introduirela techtlogic de la tractionanintale aupresdes 
petits exploitants de la r *t. Les caractristiquespdoclimatiquesde la zoe sont 
dcrites ainsi que les activitds entrepriseslors de la prenicrephase du projet (suivi 
sanitaire, gestion et reproduction des buffles). Les grandes lignes desprotocoles de la 
phase2 sont Jgalentntpr~sent5cs. 

Introduction 
Lcws amcnagements continus de la valde du fleuve 
Sdndga en vue de promouvoir la pr(xuction du riz, 
principalc denre crslire au Snga, ont 
coincides avec la nouvelle x)litique agriol 
consistant A la r6duction de la subvention aux 
intrants agricoles ct A la responsabilisation des 
productcurs. 

Ainsi au niveau du delta, la location du tracteur 
qui relevait du domaine de la Socit6 Nationale 
d'Aninagcmcnt et d'Exploitation des Terres du 
W[lta et de la Vall6e (SAED) s'effcclue maintenant 
aupr.s dL plusicurs socit(s privdes suscepibles de 
sp&culer aux detriments des petits paysans qui no 
peuvent gure se dotcr df un tel outil du fail du prix 
exorbitant. 

C'est clans un tel contexte qu'est n6 l'ide d'une 
alternative pour les petits paysans avec Ie projet 
pilote d'introduLtion du buffle domestique au 
Sdn6ga en vue de la traction animale (TA) clas ILs 
pcrimtres inond.s. 

Aprbs avoir pruscnt le cadre physique (climat 
et sol), nouws allons livrer les rzsultaLs de la lIre 
phase d'extcution dite phase d'adaptation et 
d'acclimation puis un debut d la 2me phase (ite 
phase d vulgarisation. 

Presentation du Bassin du Fleuve 
St&6gal 

Le bassin du fleuve Stndgal correspond Ala partie 
nord de la rtgion de Saint-Louis el comprend le 

*Proje Bulie, BP39, St Louts, Sintgal 

delta qui s'6tend de Saint-Louis ADagana, ct la 
valle de Daga ABakel. 

Caract~ristiques Climatiques 

La zone e..'strarqute par le climat sahlien, 
sub-desertiquc au nord, sahlien typque au sud a 

Saint-Louis qui bn tfcie du climat 
cutler ou sub-cananen. 

La Pluvionitrie 

Caract6ris6e par sa faiblesse et son irrtgulritd, la 
pluviomdtrie annuelle vatie de 300 nm A 
Saint-Louis A500 mm AMatam; elle court sur une 
priode allant dejuillet Afin oclobrc. 

Temporature et Ilumidit[ 

On note de grandes variations de I'oucst A 'est avec 
une temp6rature minimale moyenne de 200C At 
Saint-Louis et une tempdrature maximale moyenne 
d 430C AMatam. 

Ds lors on comprend la baisse du taux 
d'humidit en allant d'ouest en est avec respec­
tivement 27 ASaint-lAmis et 18 AMatam pour le 
minimum. 

Les Vents 
Pendant la saison s.che de novembre A fdvrier 
soufflent les vents d'aliz6 maritime do secteur 
nord-nord est; cc sont des vents frais et humides. 

De mars A mai, I'harmatan, vent irr6gulier 
continental chaud et see do secteur nord-est 

s'installe et provoque une augmentation de la 
tempature et de I'dvapotramspiration potentiel. 
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De juin Aoctobre, les vents bor.aux font place 
aux vents de moussons soufflant de ouest-sud-ouest 
qui apportent humiditd ct Ir~cipitations. 

L'hannantan rev~t ici une importance 
particuli~rc. I augmente les besoins en eau des 
cultures et,par sa vitesse rlativement forte eAson 
cortagc de poussirc, rend n6ces'aire l'insiallation 
de brise-vent pour les cultures ci saison sche. 

Les Sols 
Dams le bassin du fleuve dominent les sols du Waalo 
comprenant 

* 	des Hollaldd (300,000 ha), term tr s argileuse 
tr s lourde (60% d'argile); c'est tn sol 
hydromorphe caractrfis6 par un pH acide et une 
faible permabilit6. Son caractre lourd fait que 
lemonoboeuf est quasiment impossible pour le 
labour. 

Cependant conldr cs comme lesterres 
rizicoles par excellence son 

* 	ls foond6 (400,000 ha) qui sont des sols peu 
&oluds limoneux et perm6ables,trts humides ct 
qui contiennent oins de 30% d'argile. ls 
regroupent en fait tous lesintermliaires entre 
lesHollaldds etle di6fi. 

" les terrains sal&s (environ 250,000 ha) 
rencontrds dams Ic delta etdans une moindre 
mesure dans labasse vall6e; leur texture est 
assez varid mais c sont gdndralement des sols 
lourdsauniveaududelta.Acausedeleursalint6 
seule la riziculture y estpossible sans 
dessalement pialable Acondition d'y maintenir 
une lame d'eau pendant toute la culture. 

* 	Enfin lessols du dicri sur les versants de la 
valldc. Cc sont des sols brun.s rouges faiblement 
Cvolues Atexture sableux. Elles sont tris pea 
fertiles. Leur mise en culture est tributaire des 
pluies d'hivernage entre juin etoctobre. 
Hydrologie 

On distingue comme eaux de surface leStndgal qui 
est tin fleuve puissant long de 1,750 km. Sa largeur 
est de 2 A300 m mais il petit s'dtaler en saison des 
pluies sur plus de 25 km. 

La prnsence de nombretcx ddfluents permet au 
paysan dloignd du lit majeur de pratiquer la 
riziculture irrigu6c. 

Dans ledelta ces nombreuses branches cr6ent un 
biotope oji lesbuffles domestiques peuvent 6volucr 
Al'image de l'Asie du sud-est. 

La mise en service du barrage de Diama en fin 
1985 a pemis d'empkcher laremonte de la langue 
saldc de I'embouchure en pdriodc d'diage, de 
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retcnir unc certaine quantit6 c'eau et d'accroitre les 
possibilit(s d'irrigation. 

ouant aux caux souterraines, il existe dans ia 
valise une nappe alluviale aliment6 par 
rinondation etdrain&c par i'&aporaion. On note 
dgalement ia prnsence de nappe profonde du 
continental terminal qui s'&tend sur toute la partie
nord et nord-cst du S~r~gal, permettant ainsi 
l'implantation des forages profonds Agrand debiL 

Prscrtation du projet 
Le projet plilote d'introduction de buffles domes­
tiques a W inilid par laDirection de I'Elevage 
dependant du Ministrc des Ressources Animals. 

Son financement est rdalis6 en majeure partic 
grace au concours de l'Agence Amnricaine de 
DXveloppcment Intemationale (I'USAID) appuy6 
d'tne contrcprtic s~n~gaaisc. 

Deux phases sont inscrits au titre de son 
execution, une premiXre phase dite d'adalation et
d'acclimatation et une phase de vulgarisation en 
milieu paysans; chacune d'clleportant sur une durde 
de 2 ans. 

La phase 1 

La preminre phase d'exdcufion du projet Adebuter 
en 1986 avec lerdamdnagement du cit6 devant 
alwiter I.sanimaux en station, en plus des 
infrastructures suivantes: 

6ctable des adults matemit6 pour lesveaux et 
femelles lactantes. 1 aeu l'am6nagement d'une 

Ic de Pwiicwn maxinmun, d' une matte 
-- de boue des animaux etd'un 

s) nionpar aspersion. 
Le d6mrr!ge d laprcmi~re phase n'a dtd 

effectif qu'enavril 1987 avecl'importation d'unlot 
de 20 buffles en provenance d Thailande. 

e th~mc de cette phase &-t uniquement 
I'adaptation c l'acclimatation des animaux, les 

rubriques suivantes ont domindes nos activit:s 
pendant ces Jeux premire-s annes: 
0 a nutrition des b&es d traits, 

* la sante,
 
0 lesyst~me de gestion,
 

S 	et ]a riproduction. 

1. La nutrition des bules 

La malitrise de I'alimentaion de bufles a W 
rdalise grzce aux nonbreux sous-produits agricoles 
delazoneduprojet-depaillesderiz, desonderiz. 



Pour cc qui conceme lapaille de riz, elle 
constitue raliment de base, un buffle adulte en 
consommant jusqu'A 12 kg en moyenne par jour. 
Malgr6 sa pauvretd en nutriments essentiels azotds 
et vitamines, elle pr6sente deux intr~ts majeurs 
savoir - son rdle de lest important pour lamotricitd 
des reservoirs gastriques et son coOt presque nul, 

dans lamesure ola elle est systdnatiquement brfl 
par les paysans apr~s lar~colte. Cette situation 
s'explique par lamdconnaissance de cc produit 
comme aliment animal par les fermiers. 

Les balles et le son de riz obtenus apr~s 
dcorticage ne sont pas aussi bien entrds dans 

I'alimentation des bovins locaux cc qui lcur conf re 
une grande accessibilitd par un coOt presque nul. 

Le son est utilis6 par leprojet pour sa plus grande 

richesse en nutriments essentiels surtout vitamines 
par rapport Alapaille. De ccfait ilaide Adiminuer 
la quantit6 de concentrds protdiques tourteaux 
d'arachides qui sont plus chores parce que produites 
Al'usine commercialis6 ct connu des dleveurs. 

Le plturage vert hivernal est utilisd avec le 
pacage des animaux dans les prairies hivemales de 
laferme. 

Par ailleurs une parcellc fourrag rede Panicum 
marimumailleur u~enearclc fouxragmlde llarge

maximum esp~e pdrenne sert aux femelles lactantes 

en ptiode de disette pour soutenir les besoins de la 

lactation. 

Au niveau de laferme laformule alimentaire 
simple utilis&e est la suivante: 

paille de riz 12kg/animal/jour compos6 de 
tourteaux d'arachide et de son dans les 
proportion de deux pour un; 

0 

* 

du CMV compldment 
sous forme dc pierres A 

mindalo
l6her; 

-vitaminique 

en priode de travail ou d
du 
Cette formule simple 

e rproduetion 

a donn6 

Iaration 

d'excellents 
r6sultats. 

2 La santi des buflies 
Le bume malgrd sa rusticit6 prdscnte une sensibilitd 
pour les maladies des bovides. Les principales 
dominantes pathologiques sont constitu~es par ]a 

pasteurellose, la fi~vrc aphteuse, le charbon 
symptomatique et]a peste bovine. 

M~me si lapeste bovine et la fi;vre apntteuse 
semblent Wtre dradiqu~es au nivzau dc notre station, 

lacouverture vaccinale demeure toujours assure. 

11est dgalement procdd6 ,Aune vaccination 
contre la pasteurellose et lecharbon symptomatique. 

Les vaccins sont disponibles etbon marchds car 
produits localement par leLaboratoire National de 
Recherche Vdt~rinare de Hann ADakar. 

Le Tableau Idonnele calendrierde vaccination. 
Le programme de d~parasitage obitdgalement Aun 
calendrier contenu dans le mime tableau que les 
vaccinations. II est fait avec un anthelminthique

spectre des benzimidazoles pour l'interne et 
paunaseiodueditonata.
 

par une aspersion d'une dilution amitraz. 

Un tel programme s'est r6veld efficace en station 
car sur une duroe de 3 ans seuls 3 cas de maladies 
suivies de mortalit( on[ t6dcelds. 

La maladie suspectde pour chacune d'elle dtait 

lapasteurellose et le diagnostic de laboratoire n'a 
pas pu d~cel6 du fait de I'anfibiothdrapie qui a tu6 
les germes dans les pr~l~vements. 

Tableau 1.Suivi sanitaire et zootechnique (Pes6e; Mensuration; Vaccination; D~parasitage) 
Makhana 1990. 

Pesde 

Trypanosomiase (Trypamid.) 

Peste/P6ripneumonie (PPCB) 

Pasturellose (Past.llox) 

Charbon symptom. 

Charbon bovin (Carbovin) 

Botulisme (Anabot) 

Ddparasitage (Exheln) 

Ddparasitage (Disto 5) 

JA FE MR AV MA JN JL AO SE OC NO DE 

* * * * * * * * * * * * 

* * * * 

*
 

* *
 

*
 

•
 

* *
 

* *
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En milieu paysan lemnmie programme sanitaire 
ser appliqu+ et ie projet sera aid6 en cela par le 
relais des structures de I'Eevage qui font des 
campagnes locales annuellas de vaccination 

3. Systame de gestion 

La gestion du troupcau btffflecompos6 & 48 tit1es 
se fait en dtroite relation avec lesstades 
physiologiques des animaux au niveau de lastation. 

es adultes sont lib-r6% lematin de leur datdle 
pour Ies bains de boue Alamarru apr~s lavisited' un 
agent vdtcrinaire qui remplit une feuille de suivie 
joumrnai.e sur lasant6 des animaux,l'Htat des licux, 
les chaleurs ou lesmises has ventuelles. Les 
animaux reviennent Aimidi pour ievoir IEn 
coneintrds, 


LUs femelles en chaleor sont placdes cans U 
parc pour 'mating' (saillie) avec un mile entier dutroupeau pendant 3 jours et rccq)ivent une raion
suppadmentair 3n 

Une castration a did opdr(e sur 4 males pour
rationaliser la conduite du troupeau avec l'objectif 
d'un mile pour 20 femelles. 

La situation des males estaujourd'hui 4 miles 
castrs, 9 miles non castr6s. 

Un programme d'insmination artificielle est 
prdvu 5"court terme pour combler Icd(ficit de mles 
en milieu paysan. lUs femelles lactantes etles veaux 
sont plac&s dans I'citable denomm6c matemitd. 

L sevrage s'effcctue quand le veau a6mois,age 
5partirduquelseprouitunrcklevageju.squ'Aunan 
-"ecune alimentation intensive cc qui permet de 
d~marrer ledressage Aun an et de mettre I'animal 
au travail A2.5 ans, age de lapubcrt6 des femelles 
ou 3 anas pour les males en moyenne. 

Une telle gestion valable pour laferme sere 
difficile en milieu paysan, voilA pourquoi la 
deuxikme qui consiste A placer les animaux en 
milieu paysan sera plus determinante pour les 
conclusions surl'adapation. 

Une telle gestion a conduit t d'excellents 
r6sultats avec 31 naissinces en 3 ans et 3 mortalit6 
sculcmenL 

Cpendant les rcsutats de station ne sont pas 
forcnent ceux en milieu paysan, voilA pourquoi 
l'int&nt de la26me plase dite phase de placement 
des buffles en milieu paysan. 

La Phase i 

Dmarr6 depuis lemois d'avfil1989,die a pour 
mission d placer en milieu paysan lesanimaux d6j5t 
dressds et tstds au travail en station avec lelabour, 

le hcrsage, leplanagc, lebattage du riz par 
pidtinement et letransport. 

La vente des animaux olx3it 5 un contrat de 
cession dtfinissant le module dL paysan et ls 
obligations tdes deux parties. 

attendantles rsultats, le programme d'action 

de cette phase s'(Aa)lit comme suit: 
Collax)ration avcc les structures de recherche et 
d'ncadrement traditionnl: nsfitutS~ngalais
de Recherche Agricole (ISRA), Service R6­
gional Elevage (SRE). SociC16 Am6nagement 

Exploitation du Delta (SAtE), la Caisse 
Nationale d CrM.it Agricole (CNCA), collabx­
ration traduite d'abxrd iar un s6minaire i 
Saint-Louis cn mi-octobre, 

0 Formation dagents de vulgarisation et des 
culfivateurs luturs acqudreurs, 

0 Maitise des quipemenLs agricoles 5vulgariser, 

0 Cession progressive des animaux Ades paysams 
pilotes, 

0 Etude du comporlement dc ces animaux en 
milieu paysan, 

0 Suivi sanitaire des animaux par lesagents du 
"
 projet el parI s agents de vulgarisation:vaccination-deparasitage, 

0 	Suivi zootechnique: concelion de ration 
simple, efficace ct ,amoindre cofat ; deux 
gdniteurs seront gardes pour les saillies en 
milieu paysan, en attendant un programme 
d'insdmination artificielle, 

* 	Assistance au dressage pour amdliorer 'apttude 
au travail des animaux. 

Abstract 

ittherice-growingareasof the Senegal delta, abuffalo project is being inyuleniented to 
introdtceanimal traction tec/uology to small farmers. The climaticandpedological 
features of tle regionare describe4 and thefirst phase of the project - the breeding, 
healthcontrol,management andbreedingofthe buffaloes. 7he protocolsfor Phase2 are 
alsooutlined 
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Proposition de Technologie en Milieu Rel : Cas du
 
Conditionnement des Bovins de Trait en Saison Sche au
 
Campement de Dogoma (region ouest du Burkina Faso)
 

Oumar Badini* 

Rsum 

Le test qui s'est droule en nilieureel, s'inscritdans le cadred'wt progranviwglobal 
d'actions d'arnliorations en reponse aur principalescontraintes internes et exteries 
analysees Jpartird'unecluztillon d'exp!oitationsdu Canqemnent agricolede Dogona 
du terroirvillageoisde Djigouenma situe dansla region ouest du Burkina Fasoen zone 
soudanienne. 
L'etiueglobalesystline aywztprcOd letest adibutOen 1986 sousforn, deprogranune 
pilots avec pour objectifde tester la faisabilitd de l'approcheRecherclw Systibne de 
Proihction(RSP) dans ladite zone. 
La presente cominmijcation traitera sptcifiquenient de l'aspect traction anumale, 
essentiellenentdes contraintesIiles d l'animalde traitlui-ninne, en twit que machine 
vivate et source d'bnergie agricole devant itre inieux nourri, soign etloge. D'OW 
'itertduhtest de conditionnemnent des boeufs de trait en saison s&he intgrant 
l'utilisationde rtsidusde cudture etde sous-prodts agro-inthstriels ainsique le suivi 
sanitairedes animnaur et I'anmliorationde leurs conditions de logenent, lebut final 
recherche etantle mnintien de laforce de travailen saisonsche ctl' accroissenentdu 
rendenent des animnaux de tractionlorsdes travaux clhaneotres. 

Introduction 
Le Burkina Faso, territoire de 274,000 km2 avec 
plus de 8,000,000 d'habitants, enclave en plein 
cocur de l'Afrique de I'Oucst, est un pays en 
developpement oifI'agriculture et I'dlevage 
occupent plts de 80% de lapopulation active ct 
contribuent pour pr&s de 45% au Produit Intdricur 
Brut (PIB). 

Malgrd cc pourcentage dlevd, I'autosuffisance 
alimentaire demeure toujours un objectif. Pour 
I'attcindre, un choix a .t6 opdrd - faire de 
l'agriculture c de 1clevage, lesecter prioritaire et 
lemoteur du ddveloppement. Pource faire, plusicurs 
acteurs et actions, tant de production, de 
developpement que de recherche se rencontrent sur 
le terrain. 

Ulnstitut d'Fiudus etde Recherches Agricoles 
ONERA) t travers son programme de Recherches 
surles Systmes de Production (RSP) s'est fixtentre 
autres objectifs, laconnaissance des syst.mes de 
production des terroirs villageois par un diagnostic 
au niveau des exploitations agricoles en vued'identifier Ies contraintes et poteniaitds 

rimtiut d'FAudes elde Recherches Agrkoles, BP7192 
Ouagadougou, Burkina Faso 

inhdrentes A ces exploitations et de proposer des 
technologies transfdrables et adap&es aux 
conditions paysannes. 

C'estdansctteoptiququ'un6tudedbut en 
1986 a 616 rais&e dansle Campement de Dogoma 
(village de Djigoudma) situd lans larcgion ouest du 
Burkina Faso, Asituation 6co-climatique favorable, 
mais subissant l'influence des migrations spon­
tan&es des hommes ctdes animaux en provenance 
du norddi pays (Sahel) etducentre (Plateau Mossi) 
depuis plus d'une ddccnnie. 

L6tudc debute poursuivie en 1988-89 avec les 
tests a W1umen6e sous forme d' action pilote devant 
permettre d'effectuer un test de faisabilit6 de 
l'ensemble de I'approche. 

Approche 

Les activitc..'s de recherche ont pcrmis npartir d'une 
sie d'enqutes; enqute de reconnaissance sur 50 
exploitations (soit 1/3 du toal) puis cnqu&e suivi(15 exploitations) et enquC~te srpcifique sur le 
cheptel de trait et d'd1evage, de comprendre les 
composantes des systbmes d'exploitations en 
vigucur ct proposer A partirde des contraintes 
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idcntifies des tests de technologies dont celui 
potantsrleconditionnementdesbovinsdetraiten 
saison skche. 

Contraintes identifies 
Dans lc village, la vocafion agricole est plus 
prononc6e c l'dlevage n'occupe qu'une rle 
secondaire. Mais par la CA on constate depis ces 
dermi~res annes que 1'levage s'intgre de plus en 
plus A l'agriculture. Ainsi, pros de 48% des 
exploitations poss&dcnt un 6..ipement et/ou des 
animaux de trait domin6s surtout par des bovins 
(-180%)etquelquesfines. Danslaplupartdescascts 
animaux proviennent de ]a vente des produits 
agricoles (colon notamment) des cr&lts octroy.s 
par la Caisse Nationale de Crdits Agricole 
(CNCA). 

Le niveau d'&luipement est estimci suivant les 
sources A: 

* 	6quipcsparCr&itCNCA =20% 

* 	 achat au marchd local =22% 

* 	provenant du village d'origine des migrants 
6% 

Maheureusement lc matdricl disponibi n'cst 
pas fonctionnel dans toutes Ics exploitations suite A 
la mort des animaux de trait. 

Les contraintes principales A1l'6xinouissement 
de I'dlevage intdgi6 en gdndral ci des anirnaux de 
trait en particulier au niveau du terroir sont: 

* 	la non-initiation des agriculteum aux conditions 
addquates de conduite des bocufs de trait Ainsi 
en saison pluvieuse 1'dloignement d champs 
des habitants obligent certains atteleurs A y 
abandonner les animaux sans surveillance. En 
saison s~che ils sont soit confids aux Peulhs 
transhumants, soit laiss6s en divagation. [Le 
consaluence- accidents et perte de docilit6 et d 
poids qui les rendent moins apes Al'effort do 
traction. 

* 	La compl~mentaiitd alimentaire et min6rale est 
insignifiante d'oi anaigrissement ct modbiditd 
des animaux surtout en saison stche. 

* 	Le suivi sanitaire est mcdiocre et souvent Ala 
limite du dsespoir. Consdquence mortalit6 et 
morbidit6. 

Bien qu'il existe d'autres contraintes li&s Ala 
technologic dans une optique agronomique, 
socio-6conomique ou Al'ontil, celles 6voqu.es et 
concernant surtout l'animal contribuent Ala baisse 
d modvation des paysans suite Ala non perception 
par ces derniers, d' 16ments favorables Ala renta-
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bilisation de I'dquipement. D'oi la n6essitd de la 
mise Ala disposition des producteurs de techno­
logies favorables A!'adoption de TA. 

Proposition d'une solution: 
conditionnement des boeufs de trait 

Objectifs 
Comme solution Aquelques unes des contraines 
lit~es AI'animal le conditionnement des boeufs de 
trait a pour objet: 

0 	d'valuer la faisabilit6 dans les :onditions 
paysannes J'une amdlioraiondet'alimentation 
des boeufs do trait en saison skche par des tests 
d'utilisation des r6sidus de r6colte et do 
sous-produits agro-industiels afin d favoriser 
le maintien de la force de travail et d'accroitre 
leur rundcment lors des travaux champlxtres, 

* 	do montrer la ndcssit6 d'un suivi sanitaire 
ad&juat sur la base d'un programme de 
prophylaxie et de traitement, 

0 	 de cr6cr les conditions indispensables A une 
integration agdiculture-dlevage par la construe­

tion d'6tables-fumibres et de pares d'hivernage 
afin de permettre une stabulation des animaux et 
une production d fumier pour la restauration de 
la fertilit6 des sols. 

Dispositif 

Les animaux. 
Le choix s'est portd sur5 paysans attelcurs avec un 
total do 10 bovins de trait d'un poids moyen de 200 
A250 kg. 
L'alimentation : est constitu&-de p turage naturel 
trouv6 dans !e jachrs, do rdsidus do rcolte 
(sorgho, mil) stocks par chaque exploitant et de 
sous-produits agro-industriels (aliment b~ail 

CITEC Abase de tourteaux et de coques do colon 
ainsi que de pierres AlWher). 

Pour la distribution (durant les 3 mois de test 

mars Amai), en dehors delapdturedesjachres dans 
la journe, chaque matin I'anmal doit disposer de 
500 g A1 kg d'aliment b6tail avant son depart au 
ptumge ele soir les pailles de sorgho ou de mil leur 
sont donn6s en quanfit6 suffisante pour la litire et 
la consommation (environ 8 kg/animal). 

12alimentation min6rale est permanente, de 
mdme que I'eau d' abreuvement (malin, midi et soil) 
soit plus de 30 1/jour/animal. 

http:6voqu.es


Le suivi sanltaire: est rdalisd suivantI¢programme 
gdndral d'intervention du service d'6levagc Aavoir 

*La 


(avril -juin): Trypamidium, 
Pasteurellox, 
Carbo-Sympto 

juillet Aseptembre: Trypamidium 
Pasteurellox 

• d&cembre bjanvier: Brnil 

Bissec 


Uufilisation permanente des trypanocides 
(Trypamidium et Bdr6nil) est justifide Iar 
l'importance de latrypanosomiase dans larlgion ct 
Alasensibilit6 des Abus £ilamaladie. 

Contre les vers gastro-intcstinaux ct les tiques, 
des d6parasitages inteme (au Panacur ou A 
I'Exhelm) et extcmr (au ligal) ont eu lieu en dObut 
et fin de campagne. 

Habitat 

Pour favoriser l'administration des aliments, la 
fabrication du fumier ctr6pondre A laconirainte 
divagation des aninmaux, des 6tables-fumi&cs en 
mat&iaux locaux ont 6t6 construites piar chaque 
exploitant. L'itablu est constitu6 d'un hangar 
(1.50m x 2.5m/animal) pour lastabulation des 
animaux et le stockage des fourrages. Deux fosses 
fumibres constrfites en briques (2m x 1m x 1.5m) 
sont disposdes A c66 de l'i'lable pour dv~ter les 
pertes de transfert. 

Rsultat et Discussions 

Cc test en milieu rcel comme rdponse A des 
contraintes identifides sur le plan conduite, suivi 
sanitaire ctalimentation des bocufs nous a permis 
d'avoir des moifs de satisfaction par l'adh6sion des 
exploitants malgr6 quelques difficult6s objectives 
rencontrds dans l'application pratique de la 
technologic. 

Elments positifs 
Les producteurs malgr6 quelques difficult&s ont 
ex6cut6 les travaux de construction des dtables ctde 
constitution des stocks de rnsidus de nrcolte. A cc 
niveau, nous avons pu faire un suivi des temps de 
travaux. 

Le niveau de participafion a 6t6 trbs satisfaisant 
en cc qui conceme les actions sanitaires ctnous 
l'avos dtendu aux autres exploitants hors 
dchantillon suite A leur demande. Une solution 
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definitive a Wt6trouvdc par la crdtion d'un Poste 
Vt&inaire A15 km du village. 

condute ",dimentai par ladistribution de 
dbtsso v"imen des pierres Mail,des ridus de r&olte et 
a l&her suivant leprotocole a t6 rialis6e de 
mani&e acceptable ct les animaux sous test 
prisentaient un meilleur 6ta.t par rapport aux autres. 

Ehnents ntcgatifs 
Au niveau producteur, nous avons constat6 que 
malgr6 le bien fonda1 d'un mcilleur condi­
tionnemer, des animaux de trait peru par les 
exph. itants quclques riticencc.speuvent subsister eu 
6gard Ail'effort financier n(cessaire ,IAacquisition 
des siuns- pr( lih. agro-industriels et des produits 
sanitaires. DL plus, un effort de travail 
supplnentairecestdemand6pourlaconstitutiondes 
stocks, ladistribution de Ialiment, 1'6vacuation de 
lalili&e, etc. 

Au niveau cherchcur, nous avoms rencontr6 
quclques difficult6slics au suivi ct Alacollecte de 
ccrtaines donn6cs (cxemple-poids des animaux) Ai 
cause d'un manque de bascule p,se-lxtail, et aussi 
de rupture de fonds comple tenu du caractre pilote 
de l'op5ration. 

Contrairement aux tests agronomiques, les tests 
zoxtechniques en milieu reel ncessitent certains 
matlfiels lourds ctchers d'ot lan6cessit6 de mise 
au point de proc.dfs d'&aluation alldgds et 
conformes aux ralites du milieu. 

Conclusion 

A la lumire des enquftes diagnostiques il apparait 
que laTA repr~sente une innovation dams les 
systmes de prxluction et son adoption favorise 
l'intdgration d'animaux an scin des exploitations 
agricoles ctcontribue de ccfait AI'intensification de 
l'agriculture. Mais les nouveaux propri6taires 
d'animaux que sont lesagriculteurs n'ont pas unc 
tradition d'61cvcur etse trouvent confmnt6s Ades 
difficult&s li6cs a la non-maltrise de laconduite des 
animaux de trait, des techniques dalimentation et 
du suivi sanitaire, cc qui entraine souvent des 
mortalit s et morbiditd des bntcs ct on manque 
gagner dans larentabilitd attcndue. 

Ces phOnomnnes contribuent Abaisser I'enthou­
siasme de ceux qui adoptent ]a traction, et I cnrer 
unemdfiance chez les candidats potentiels. 

[You l'int6r&t d'initier lepaysan par lebiais de 
lasensibilisation et des tests, A lamaitrise des 
techniques d'alimentation par I'utilisation des 
r.sidus de r&olte et des sous-produits de 



compldment, A ]a ndcessitd d'un suivi sanitaire dgalementunerecherchedesolutionsimpliquantles 
adquat et Ala stabulation en vue de la production aspects sociaux-.cononiques, l'utilisation rationnelle 
de fumier. II reste bien ente.idu que I'animal lui- de I'&juipement, et la bonne gestion de la can*rc 
mnime ne reprdsente qu'un des maillons de la chaine des animaux. 
et que le ddveloppement global de la TA suppose 

Abstract 
The survey reported here was carried out onfarm and was part ofan overall development 
programme in a sample ofsmallholdingsin Dogoma in the region ofDjigoudna, a village 
in the sub-humid zone of IV Burkinia Faso. The overall progranme which preceded this 
survey started in 1986 as apilot study designedto test thefarming systems (FS) approach 
in the zone. 
This paper deals specifically with animal traction, the constraints to its use when viewed 
as a living inachineand sourre ofpowerfor agriculture before be:.ag better-fed, housed 
and looked-after The survey also looks at the husbandry ofdraughtoxen in the dry season 
by feeding crop residues and agro- industrial by-products as well as improving health 
care qnd housing. The eventual goal is to maintah, the strength ofanimals during the 
dry season and to increase their output ofwork in thefield. 
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Section 10
 

Regional and Miscellaneous 



Research on Cow Traction in Africa : Some Lessons to Be Learnt 

M.A.Jabbar*
 

Abstract 

77Tis
paper conqares the conclusions drawnfrom ILCA's work on single-ox and cow 
tractioninAfrica with those drawnfromn surveys andfarniers'experiencesin Soth East 
Asia especially Thailauiand Bangladesh. 

The ILCA work shows cow traction to be apparently,,oreprofitable than single-ax 
ploughing and both better than pair-arploughing. This paper throws sorne doubt on 
these conclusions and indicates that cow traction inay catse problens by reqitdring 
largerainotwts ofhigh qualityfeed Also Asian experiences show that usin, poorly fed 
cowsfor draught work resultsin long term declines in fertilityand nilk prothctiot. Vt s 
if only poor to niediotnqutalityfeed is available the single-ox option may be the better 
one inAfrica de'spite the fact that moore cattle have to be kept overall. 

Introduction 

Cow traction is common inSouth-eat Asia but not 
so in Africa except in Egypt and to some extent in 
the Sudan where barren cows are used. ILCA has 
started research on cow traction in Ethiopia with the 
objective of introducing it in areas where animal 
traction (AT) is already well developed. Similar 
research may be initiated in other areas such as the 
Sub-Humid 7one of West Africa where AF is 
currently being promoted. Thlie Objective of this 
paper is to review ILCA's research objective and 
strategy inthe light oIf the xperienceso(f cow 
traction technology development inSouth-east Asia. 

ILCA's Research Experience 
In the Ethiopian highlands, ILCA has tried to 

introduce twoinnovations; the singls-ox pough and 
cow tractiion. oxen uscda;
Ithas been rcxtcd that 


singles are able to cultivate approximately 70% of 
the land prepared by pairedoxen. Therefore, the use 
of single oxen may allow 'pxor farmers to improve 
their cropyield by planting earlier and to cconomise 
by keeping or renting fewer oxen' LCA 1986, p. 
2-3). It is further argued that widespread use of 
singlc-ox ploughs would reduce the number of oxen 
needed to support food crop production, thereby 
increasing the feed resourees available for each 
working animal (Giysccls ctal. 1984). 

rto questions emerge from these assrtions. 
First, a the plough and hamess a 

internalkmW t.Iveslock Cenire forAfrka (ILt.CA), nMdam,
Nlgerlu. 

single ox is lighter than tie one used by a pair, it is 
difficult to understand how a single ox can achieve 
70% of the work of a pair of oxen of the same 
capacity. Such an improvement in tecinical 
efficiency would be considered revolutionary by 
any standard. Second, an earlier study reported that 
cmpyields were not affected by the level of draught 
power owned or by the type of plough (singli-ox vs 
pair ox) used (Giysecls et al. 1984). So it is not 
clear how the use of the single-ox plough may lead 
to higher yield via early planting. For cxanple, if a 
famier owns a pair-ox plough, his available draught 
capacity will be 30% less than req.ired, so early 
planting of all land will be out of the question. If he 
replaces his pair -ox plough by two single-ox 
ploughs, his available draught would be more than 
adequate, so early planting may be possible but he 
will need two ploughmen instead of one to operate 
Such a system. Unless excess power can be sold in
the rental market, die system is likely to be highly 
uneeonomical for this famicr. Thus, the suitability 
a s
 
and profitability of single vs par-ox plcugh will 
primarily depend on thie amount of land owned or 
Cultivated. Ifland ownershipis less thanadquate to 
use t1.5 pair-x ploughs, two single-ox ploughs may 
be more profitab!e. 

In 1983, a 23-wcck on-station experiment to 
determine the effect of diet restriction on the work 
performance and body weight loss of crossbred and 
local Zcbu oxen uscd as singles showed that feed 
restriction caused more weight loss to local oxen but 
there was no measurable cffect on work 
performance (Astatke ct al. 1980). However, 

farmers who tested single-ox ploughs in 1985 
reported that the use of oxen as singles was 
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constrained by the shortage of high quality feed 
during the dry season, especially for the first 
cultivation of the season, when ie power rquired 
to draw t e plough was at the limit of the capacity 
of a single-ox (Gryseels et a]. 1984; ILCA 1986., p. 
2-3). Feed scarcity is likely to be greater for smaller 
farms, so they are unlikely to benefit much from 
single-ox ploughs. 

Cross-bred dairy cows used on-station for 
draught in 1982 and 1983 have shown that, when 
adequately fed, such cows can meet the draught 
requirement of a typical highland farm. It is, 
therefore, argued that cows can substitute for oxen 
and, in principle, reduce the aggregate feed demand 
of livestock enterprises. Thirty farmers in Debre 
Zit area tested cow traction in 1985 but they 
reported that a reliable home-grown source of high 
quality feed would be required to make the 
innovation work effectively (ILCA 1986, p. 2). 

Thus, it appears that in order to make both the 

single-ox plough and cow traction workable, feed 

constraints have to be oveicome. ILCA has already 

responded in this direction by launching 'on- station 

research on forage legumes and legumes sown as 

relay crops in the regular crop cycle to provide 

additional feed' but large-scale adoption of such 

feed production technology has been considered 

'unlikely in the next few years' (ILCA 1986, p. 2 and 

5-6). 

Assessments of tie relative economics of 
different traction systems have continued in the 
meantime. Based on a survey in 1985/86 in Debre 
Zeit area, the relative economics of teff and wheat 
production using traditional pairoxen,single-ox and 
cow traction have been compared. It has been found 
that cow traction gave the highest labour 
productivity of both teff and wheat and the highest 
land productivity for wheat but the lowest land 
productivity for teff. Using coefficients from the 
same data set, a lincar programming (LP) exercise 
also showed that compared to single-ox ploughing, 
cow traction gave twice as much labour 
employment, 6.8 times more land productivity, and 
3 times more lalxur productivity. Compared to the 
traditional system, cow traction gave 1.7 times more 
labour employment, 3 time.s more land productivity 
and twice as much labour productivity. The 
conclusion derived from this exercise stated, 'the 
main constraints to the use of the traditional and 
single-ox systems were shortage of animal time 
during the Lultivation period and the amount of 
arable land available. The shortage of animal time 
was most acute in the case of the single-ox 
technology. This constraint can be avoided by using 
cows as draught animals; the amount of arable land 
available set the limit on farm income when using 
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cow traction. These results clearly indicate that, of 
the technologies tested, cow traction is the most 
efficient in terms of resource use and productivity 
and that further research on cow U..ction is 
warranted' ILCA 1989, p. 68-71). 

There are a number of pitfalls in tie budgeting 
and LPexercise. An examination of the background 
data shows that the reported productivity differences 
had very little, if any ,hing, to do with the traction 
technology per se because, for example, in teff 
production twice as much was spent on fertiliser 
under the traditional and cow traction systems 
compared to the single- ox system, and in wheat 
production no fertiliser was applied under the 
single-ox system but 3.4 times more was applied 
under the cow traction system compared to the 
:aditional system ILCA 1988, p. 68-71). If cows 

and oxen are subs:itutes and are assumed to have 
similar draught capacities, why should the cow 
traction option give a different, albeit a superior, 
optimum solution in the LP exercise? Such a 
solution is feasible if cows are significantly more 
powerful than oxen but in reality the opposite would 
be expectcd. The other possibility is the inclusion of 
the value of milk in the cow traction option but 
nothing wassaidabout the methodology of handling 
milk within the framework of the crop enterprise 
budgets. If a single ox is incapable of cultivating a 
given amount of land (possibly because its capacity
is 70% of that of a pair of oxen), how can cow
traction solve that problem, as has becn concluded? 
Possibly by pairing the ox with a cow (assuming the 
farmer has one), thereby abandoning single-ox 
ploughing as a solution to the poor man's power 
problem but if so, what is the short and long-term 
price of such a solution? 

A study (Agyemang et al. undated) conducted 
during 1981-83 on the effect of work on 
reproductive and productive performance of 
crossbrcd cows over two lactatios found no 
significant differences bctween draught and 
non-draught cows but the draught cows actually 
pcrformed inadequate amounts of work to allow any 
significant effect to occur. This led the authors to 
conclude that cows could be uscd for draught for 
some minimum period without any adverse effect. 
Hlowcvcr, theperiodofonlytwolactationswouldbe 
insufficient to draw any conclusion. The 
determination of the minimum amount of work and 
synchronising it with the condition of the animal 
may he a problem. For example, the need for power 
may arise at either the early or late stage of 
pregnancy and even a minimum use at these times 
may lead to abortion or stillbirth. 

The highland programme is currently 
investigating tie effect of draught, including 



nutritional and environmental stresses, on the 
physio!ogy of draught oxen and cows. The primary 
objective of this research is to ensure that feed 
energy is transformed into work energy as 
efficiently as possible and to help engineers to 
develop appropriate implement prototypes (LCA 
1988, p. 40-41). A study on the effect of work and 
management on fertility and productivity of 
cross-bred dairy cows will commence in 1991. 

The long-nm benLfit or cost of using cows for 
draught will depend more no'wllat happens to 
fertility and productivity of the cow and its effective 
working life than on ie efficiency of feed energy 
conversion into work energy. Since cow traction is 
not common in Ethiopia, it will take many years of 
on-station observation before the effect of draught 
on the lifetime performance of a cow can be 
measured. However, evidence available from Asia 
shows that draught use may seriously affect fertility 
and productivity of cows, particularly when food is 
limited, as in the Ethiopian highlands. 

Effect of Draught on Cows in Asia 
DL Boer (1972) found significantly lower herd 
productivity in Thai villages whjere females were 
used for draught compared to those where draught 
use was absent or less common. Mettrick (1981) 
found significantly lower calving percentages in 
villages in Bangladesh where cows were used for 
draught compared with those where they were not. 
He used this evidence to explain low national herd 
productivity. Jabbar and Green (1983) and Jabbar 
and Ali (1988) have shown on the basis of detailed 
farm surveys in Bangladesh that draught use 
adversely affects fertility andmilk production. Their 
results can be summarised thus,: 

a) 	 Heifers put f, draught use were significantly 
older at first calving than non-draught 
heifers; 

b) 	 calving rate was significantly lower for 
draught cows, and at any age, a significantly 
smaller number of calves were born to 
draughtcows; 

c) 	 at any age, a cow which was put to draught 
use before 11cr first pregnancy g;ave fewer 
calves than a cow which was put to draught 
use after one or more calves had been born; 

d) 	 services per conception were significantly 
higher for draught cows and the difference 
wasstill higher inolderanimals and forcows 
which were used more intensively for 
draught; 

e) Lactation length was significantly lower for 
draught cows; 

) Peak daily milk yield at a given lactation, an 
indicator of milk-yielding potential, was 
significantly lower for draught cows. 

Ja),ar (1989) has show that the composition 
of the national herd changed over time in a way 
which could be explained by the increased numbers 

of cows being used for draught, thus causing a 
decrease in fertility. 

Cows were extensively used for draught in 
Germany during the 1930s and 40s without 
significantly affecting fertility and milk production 
because draught cows were given an extra feed 
allowance (Dr Klaus J. Lampe, personal 
communication, 1982). John DL Boer (t.zrsonal 
communication, 1983) suggestud that estimates of 
feed budgets in Asia should include allowances for 
draught and long distance walks (if appropriate), 
and the allowance should Nxhigher for draught 

COWS. 

In Bangladesh and in other Asian countries, 
draught use adversely affects fertility and milk 
production primarily because of poor quality and 
inadequate quantity of feeds, consisting principally 
of crop residues. Selective feeding is not very 
common, and milk cows are favoured for any 
selective feeding. Draught cows are mostly used by 
poor farmers whose feed scarcity isalsomoreacute, 
so the chances of giving any supplement to draught 
cows is also remote. 

Reasons for Cow Traction Development 
In a recent deaile' study of crop-livestock 
interaction in sub- Saharan Africa, Mclntire ct al. 

(1989) concluded that in the densely populated 
highland zones where AT is well developed, feed 
competition between dairy and draught animals 
constrains animal prxoduction, and indirectly crop
production. They thought that among animal 
products, milk probably gave the best returns but its 
potential level of prxoduction would be unlikely tobe 
fully realised without reduced feed competition 

from draught animals. They recoin- ietled that 
research in the highland zones should concentrate 
on the mears of reducing the feed consumption of 
draught animals, so as to release crop residues fol 
milk produclion and soil restriction. Such means 
could include rental markets, cow traction, reducing 
the number of oxen in the span, mchanisatioi with 
engines and new tools. Rental market is currently 
the principal means of reducing the feed b'rden of 
draught animals. lliey, however, cautioned ttiat one 
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should not be too okimistic about these avenues 

hrccause, except for mechanisation, mainly with 

imported engines, they found cow traction the only 

major change in draught animal management 

developedindigenouslyinAfricaorinotherpartsof 

thedevelopingwodd(pp.8.17-8.30).Therearetwo 

major flaws in this final caution: 

Firstly, wherever there is a long history of AT 
use, with or without cow traction, well developed 
rental markets are also found, but feed shortage is 
not the only or the main reason for the development 
of such markets. Rental markets may indirectly 
reduce the demand for feeds but they develop 
because of the indivisibility of the animals and the 
shortage of capital for smallholders. Animals being 
indivisible, the number of draught animals 
maintained on a farm must be a definite small 
number which may not suit exactly the amount of 
land owned. For example of all the farmers owning 
a pair of bullocks, some may have adequate land to 
make full use of the pair, sonic may have more land 
than can be cultivated by the pair and some may 
have inadequate land to make full use of them. 
Under such a situation, a rental market develops 
because it allows the farmer with a deficit of oxen 
to cultivate all his land and the surplus owners to 
earn extra income. Well-developed rental markets 
already exist in the EIhiopian highlands and such 
markets will continue to play a major role to balance 
excess supply and deficit in village communities. 

Secondly, they did not explain the 
circumstances under which cow traction has devel-
oped elsewhere and the long-term costs of using 
cows for draughL Cow traction and single animal 
ploughs are widely used in South-east Asia but no 
public body promoted cow traction. Farmers devel-
oped it but feed shortage has not been the only or 
even the main rea,. for the development of this 
technology. 

In Bangladesh, cow traction is widely used and 
in Burma, Thailand, Indochina, Indonesia and the 
Philippines female buffaloes are widely used. 
Although AT has a very long history in all these 
countries, cow traction is a comparatively recent 
phenomenon. A combination of factors including 
shortages of bullocks, human population pressure, 
subdivison of holdings, and shortage of capital have 
contributed to the widespread use of cows for 
draught. For example, until 1947 when British India 
was partitioned, only barren cows were used for 
draught by Muslim farmers in Bengal (part of which 
is now Bangladcsh). Hindus did not use them 
because of religious customs whereby the cow was 
given the status of a mother and was exempted from 
hard work. Now, 50% of the adult cows are used for 
draught and they constitute about 30% of draught 
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animals in Bangladesh (Jabbar 1989). Initially, a 
growing imbalance between the supply and the 
demand for draught bullocks forced Bangladesh 
farmers to use cows as an alternative. A number of 
other factors have continued to reinforce this 
process (Jabbar 1980; Jabbar and Green 1983; 
Jabbar 1985): 

(a) 	 Over the years, mortality due to diseases 
remained high due to poor veterinary 
services, and slaughter rates continued to 
increase with population growth, 
urbanisation and increased income. Since a 
significant proportion of the cows of 
productive age either died or were 
slaughtered, this kept the growth rate of the 
livestock population down. Consequently, 
fewermaledraughtcattlebecameavailable, 
thus dependence on cows for draught has 
increased. Use of cows for draught resulted 
in decreased fertility and as more cows were 
put to draught use, cattle numbers declined 
further. 

(b) 	 Population pressure and the reduction in the 
sizeoflandholdingsaccelerated theprocess 
of draught use of cows. Uvestock censuses 
conducted in 1961, 1977 and 1984/85 
showedthatdistrictswithhigherpopulation 
densitiesand farmsofsmallersize had higher 
proportionsoffemalesinthecattleherdand 
theyalsousedahigherproportionoffemales 
for draught purposes. These phenomena can 
be explained by a number of factors. 

(i) 	 As farms are sub-divided among in­
heritors,land, cattleandother 
assets are divided Through this 
process, a farmer may end up 
with one bullock and one milk 
cow or just one milk cow. Capial 
constraint mayforcethis farmer 
to use the cow for draught be­
causeotherwisehiscrop 
production, themainpriority, 
may suffer. 

(ii) Draughtcowsarecheaperthanbul­
locks, so farms with capital 
constraint maychooseto 
buy/maintaindraughtcows 
rather than bullocks. 

(iii) 	 Draughtcowsareconsideredless 
powerful thanbuliocks, so farms 
with capital constraint may 
choosetobuy/maintaindraught 
cows rather than bullocks. If the 
powerrequir ement ofa farmcan 
be met with cows, the farmer 



may choose to keep cows rather 
than investing alarger amount in 
bullocks. 

(iv) Althoughnotforthesamereason 
astheHindus, Muslims also 
usedtoputalowsocialstatuson 
those using cows for draught. 
Those who can afford bullocks, 
such as the large farmers, still re-sist using cows for draught, but 
the value system nasuchanged 
with hardship 

In Bangladesh milk is highly valued but crop 

production remains the short-term priority. In 
south-east Asia, milk has little value, because most 
of the population are lactose-intolerant (Crotty 
1980). So loss of milk production due to draught 
may not be cf much importance to them as long as 
calves get enough for survival, 

Thus, in Bangladesh and possibly in other 
south-east Asian countries, use of cows for draught 
might have reduced aggregate demand for animal 
feeds which are, in general, scarce, but overcoming 
feed scarcity was not the explicit objective of using 
cows for draught. Therefore, those experiences 
suggest that cow traction may not be an appropriate 
option if overcoming feed constraints as well as 
increasing milk production are the major objectives 
of developing this technology. Where milk is not 
valued, the adverse effect on fertility may still make 
draught use of cows a costly innovation. 

Summary and Conclusion 
The Intemational Livestock Centre for Africa 

has been trying to introduce cow traction as an 

innovation in areas where AT is well developed but 
feed competition between draught and dairy animals 
constrains both dairy and crop production. Results 
of on-farm tests show cow traction more profitable 
than traditioual pair-ox ploughing and single-ox 
ploughing, another of ILCAs innovations. 
However, a critical examination of the data and the 
results show that the claims may not be realistic. 
Mroeo-fr et indicatedloidctdta thatMoreover, on- farm tests also 
successful introduction of cow traction would 
require an adequate supply of better quality feeds. 
Cow traction is extensively used in South East Asia 

and a review of the diverse circumstances under 
which cow traction developed there shows that 
overcoming feed scarcity was not the explicit 
objective of using cows for draught. Rather, draught 
use of cows in a feed scarce situation resulted in 
long-term decline in fertility and milk production. 

The implication of the Asian experience is that 
where food is scarce, promotion of cow traction may 
not be feasible, as the Debre Zeit farmers have 
already indicated; but more importantly, it may not 
be desirable because of the long-term effects on 
fertility and milk production. If the feed situation 
c an m ilkrd u the feed stion 
can be improved, the single-ox plough may still be 
a better and more desirable option for promotion 
than cow traction. If population pressure, capital 
constraint, sub-division of holding or other reasons 
force/induce the farmers to use their cows for 
draught, steps should be taken to minimise the effect 
of draught on fertility and milk production. 
Research on cow traction may be directed to that end 
if there is a possibility of such a situation occurring 
in the near future. 

Rsumg 

Cette cornymnication confronte les conciusiotis tires des travaux du CIPEA sur 
littilisation des vaches de trait et des attelages i1tut boeufen Afrique, avec celles tirles 
d'Jtudeseffectudes en Ae h Sud-Est et basses sur l'exptrience des paysans de cette 
regiotf, en particidier ceux de 7thailandeet tht Bangladesh. 
Les travaur ti CIPEA teMent ddinontrerque I'utilisation de la vacie en ctdture attele 
est phs rentable que la traction a un seid bottf et que ces dear types d'attelages sont 
eux-njinessup&ieurs aux attelages d dei booufs. Laprelsente con'wmtication jette un 
certain doute stir ces conchsions et note que la ndcessitd de disposer de graltdes 
quanlitis d'aliuonts de qualit porir nourrir les vaches de trait risque de poser des 
probliMes. L'oxpirience acquise en A'ie inontreelle atssi que i'utiliisation de fenelles 
real nourries en ctdture attele finit par entrafner utne baisse t la fertiite et de la 
prodtction de lait. Par conscquent, si los seuls aliients disponibles sont d quafitc 
niddiocre g moyene, la traction i un sei bocuf pet constittuerla ,neiloure optiot dnats 
les conitions de I'Afrique, inCinesi ello in oliqtie I'entreticnd'wt phs grandnondre de 
bovinu. 
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Research and Development of Draught Animal Power Utilisation 

in West Africa 

H.L. Musa and S.T. Bello* 

Abstract 

Research anddevelopinent ofdraught wimalpower is relevant in areas with an already 
high concettration oflargeanitalssuei as cattle, horses, donkeys and camelsand where 
farters are familiar with their natagenjent.,hitroductio, ofanimal traction depends 
upon a thorough study and utiderstanulingof the aninialhusbanidryfarting systentr and 
pedi-climaticcondiftiotr for the developinwnt of appropriate aninial drawn equipnent. 
Regional co-operation in research wad developnicnt into animal power ttilisati(i is 
desirable for e.rchange of ideas and information, but it mnust be done in the conteat of 
total approach to mk'ch/Wiiation studies involving manual, animnal and nechanical 
power utilisation for agrictdtural development in ItfestAfrica. 

Introduction 
Research and development into draught animal 
power (DAP) utilisation in West Africa has 
generated xisSionate aiguments among mocha-
nisation technologists and other experts. A few 
engineers, mcchanisation technologists and 
practically all manufactures of aninml-drawn cquip­
ment strongly believe that DAP is the solution to 
African mcchanisation problems. lowever, a 
majority of such engincers and technologists bclicvc 
that promotion of DAP is a deliberate attempt to 
keep African nations perpetually under-developed 
and depcndcnt on devclopedcountrics forcconomic 
survival. Both those experts who are for and against 
the research and development (R&D) into DAP 
have not specifically addressed the question as to 
where and who should use draught animals for 
agricultural production and processing operations. 

The purpose of the following palpr is to pre.sent 
the right approach to wvhere DAP should be applied 
and who should apply it. It suggests ways to devclop 
appropriate tools and equipment to maximise 
available animal muscle energy. To do this, the 
views of those who are for and against research and 
development into animal power utilization are 
presented and analysed and suggestions made onthe 
right approach to the methocology, to promote 
regional co-operation in the development and 
utilizationof animal owcrandolher pwcr sources. 
Any attempt to introduce new technology into a 

Nationnl Centre for Agrkultural Nteclwntatlton, IM. 

1525, Ilorhn, Nigerhl 


farming system must have as guiding principles: 
availability, adaptability, reliability, affordability, 
acccptability and sustaina)ility.The introduction of 
'Mixed Farming Systcm'into Nigeria by the British 
colonial administrators will be used to illustratc this 
guiding principle. 

Views for and Against Research and
 
Development of A nimal Draught
 

Power Utilisation 
Those experts who supl)xrt research and 
development of animal lxwcr systems have the 
following salient points to make: 

0 Animals have more power than man for timely 
and efficient farn operations. 

0 Animals cost less than tractors. 

a 	Animals are casicr to maintain and feed on crop 
residue. 

0 	 Animals are available and depcndable. 

* 	 Animals have a high resale value. 

[hose exrts who oppoSe research and 
development of animal powcr systems make the 
following xints: 
* 	 Use of animals as source of power for fam tasks 

should be regarded as another form of animal 

slavy and should be banned by tie 
govemnmeni. 
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* 	Research and development into animal power 
utilisation is holding back scientific and 
technologicaldevelopmcnt. 

* 	Animal power does not reduce human effort 
appreciably. 

* 	Draught animals require extra production of 
food and require grazing land. 

" 	Death rate can be high due to poor health 
management. 

Right Approach to the Promotion of 
Animal Power Utilisation Through 

Research and Development 

Research and development essentially involves 
investigating problems by adopting scientific 
methodology to find solutions. But research and 
development must take account of the social and 
economic environment to be successful. When 
considering the African farmer, his very self and his 
environment mast be thoroughly studied and 
understood before secking to find solutions to his 
agricultural production problems. The successful 
introduction of oxen in Nigeria by the British 
illustrates the need for knowledge of the farmer, his 
environment and his culture, to effectively and 
successfully research, develop and introduce a new 
farming technology. The colonial experience will 
also suggest procedures on how to effect the 
adoption of the new technology. The failure ofoptimum utilization of draught animals inNigeria's
farn sytemzstems ma reearsofdro e 
fanning systems stems from the researchers' 
inability to start from where a farmer is and what helivestock, 	 and to increasethinkshe ne.s, not what we (the experts) think the 

Objectives 
The objective for the introduction of oxenisation 

wastoenabletheNigeriannativefarmerstoproduce 
cash crops, namely groundnuts and cotton, in 
sufficient quantitics to meet the British 
agro-industrial requirement by cultivating more 
land and increasing productivity per land unit. A 
secondobjectivewastoimprovethedietandincome 
of the peasant farmer. 

Constraints 
When the British studied the production techniques 
more closely the following facts were revealed 

There were two distinct seasons -wet and dry-
in a year. Frratic rainfall distribution at the 

beginning and end of rainfall many times 
necessitated replanting several times before crops 
were established. This often resulted in crop failure 
at the end of the rainy season when rainfall suddenly
ceased before the crops were mature. 

The vegetation was savanna. The major food 

crops were sorghum, millet and some cowpeas. The 
major cash crops were grounduts and cotton. 
Cattle, goats and sheep were used for income 
purposes. borses, donkeys and camcls were kept as
beasts of burden. 

All tribes but one practised mixed cropping on 
ridged and flat cultivation. Shifting cultivation was 
also practised. Onlyone tribe, the nomadic Fulanis, 
kept cattle. 

The introduction of price incentives for the two 
crops resulted in farmers abandoning food crop 
production for cash crop production which resulted 
in famine the following larvesting season. 

Due to population increase, the fallow pcriods 
observed by the shifting cultivators became shorter, 
having a detrimental effect on the soil fertility. 
Overgrazing and cattle footpxths led to soil 
degradation and desert encroachment. The diet was 
mainly starch and lacked protein and other essential 
nutrients for healthy growth. Crops were genetically 
low yielding and cattle took 6 to 8 years to mature 
and produced very little milk. 

Solutions 

A new farming system was thought necessary, to 
changeshifting cultivation practices andthe pastoral
life of the cattle rearers and io improve diets with 

income through higher production. Tht-refore, a 
mixed farming system was introduced which aimed 
at mixing he animal husbandry of the nomadic 
Fulani with the cultivation of the soil by the Hausa 
peav.:eits at a permanent settlement. The system 
required the farmer to feed his livestock with crop 
residue from the farm and if need be, grow the 
supplementary pasture so that lie did not resort to 
what the British policy statement regarded as, 
'trespassing in otherpeople's land in search for food' 
ano raise his standard of living by increasing the 
productivity of his labour. Furthermore, research 
stations were established at Samara and Shika, near 
Zaria, in order to improve the germplasm of crops
for higher yields and animal breeds for early 

maturing and higher milk production, respectively. 

To lie or not to Ile 
Perhaps the major area of conflict between those 

who support or oppose DAP utilization lies in the 
fact that both sides have not grasped who is to 
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manage draught animals,and where and what type 
of cropping system to use to apply animal power 
efficiently for profitable agricultural production. 
Innovations, thought to be superior to traditional 
farming techniques, must be introduced only when 
they can be proved to lead directly or indirectly to 
improvement of the farmers' welfare, 

Consideration of Crop and Cropping 
System 

Experience has shown that due to crop vegetative growth most grain crops are amenable to draught 

animal manurability as their production operations 
crops have unique

are also timexund. Tuber 
vcgctative growth and cultural requirements which 
are not easily amenable to animal mechanisation. 
Furthermore, both in the grain and tuber crops 
regions farmers practise mixed cropping which 
incidentally is highest in Nigeria. Inthis respect land 
prep[aration is perhaps, tie only common operation 
but tie subsequent operations, such as planting, 
weeding and harvesting, whether with animal or 
tractor power systems, are not easily practicable. 
This factor was responsible for the inability of tire 
British colonial experts to introduce animal- drawn 
equipment for these operations, succeeding only in 
land preparation, hence the successful introduction 
of the Emcot ridgcr for ridging. Whereas in the toot 
crop regions mounds and large ridges are made, in 
the grain regions flat and normal ridge cultivation 
are easily made. Therefore, animal mechanisation in 
the areas of grain crops and practising flat and ridge 
cultivation ismore efficient and profitable. 

Management Consideration of 
DraughtAnimals 

Animal Maintenance 

Unlike tractors which consume fuels only when they 
are working, draught animals must eat to survive 
whether they works or not. Experience in Samaru 
research station has shown that draught oxen need 
extra feeding during the farming season. When not 
being used for experiments, the pair of workbulls at 
the Department of Agricultural Engineering of IAR 
were being fed with 2kg of maize/sorghum and 1kg 
ef cotton seed/groundnut cake from January to May 
- 5 days a week and the ration was doubled daily 
during the months of farm work. Flay comprising 
groundnut haulm and grass was maintained in their 
stable daily, water supply and licking salt were 
provided at all times. Veterinary care consisted of 
vaccinations, tick bath which was maintained 

weekly in the rainy season and very seldom in the 
dry season. 

Economic Benefits of Draught Animals 
Apart from alleviating human drudgery especially 
in tillage work, support for research and 
development of efficient animal drawn equipment 
will lead to strengthening tie farm economy, full 
employment of the rural l.bour force and creation 
of capital which is necessary for larger investment 
in more advanced and efficient technologies for 
higher productivity. More work is needed in 
planting, weeding and spraying equipment to utilizeto the full animadl powecr in the peasant farming 
systems in Wepst Africa. 

Slection of Draught Animals 

As might be expected, farmers make use of locally 
available cattle brec(,s which is to be encouraged. 
Thus in Sokoto-Gusau- Bimin Kebbi- Kaura 
Namoda areas they use Sokoto Gudali and some 
white Fulani breeds. The Sokoto Gudali is the 
largest body breed inthe country andcamweigh over 
500Kg. Much of Funtua-Katsina- Zaria-Kano areas 
make use of white Fulani (Bunaji) which have a 
body weight from 300 to 5t)Okg. The 
Gomb.,c-Poiskum-Maiduguri-Mubi areas make use 
of Bororo (Zebu) breeds weighing from 3X) to 
400kg. The Shuwa cattle breed around Lake Chad 
have the largest horus and together with their xxly 
frame look deceptively big but are not larger than 
the White Fulani. The draught performance of 
Shuwa cattle is not known. Again there is no 
experimental data to give a comparative 
performance of different breeds in Nigeria but we 
could deduce from widespread use that White Fulani 
breeds are the most acceptable breeds for draught 
work because of their gxxl temperanent. 

The Place of Animal Draught Power in 

West Africa - Now and in the
 
Future
 

Animal power utilization should not be regarded as
 
a transition orthe so-called intermediate technology
 
betwecn hand-tool technology and mechanical
 
power-technology. It must be stressed that the
 
mechanisation drive in Nigeria in particular and in
 
West Africa in general, has not and may never have
 
a definite path from manual to mechanical (tractor)
 
power systems. Due to difierences in crops,
 
cropping techniques, soil and topography, socio­
economic considerations, level of literacy, culture
 
and habits, farm size and climatic conditions
 
(especially rainfall distribution), manual, animal
 
and tractor powcr systems will continue to hiav, 
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relevance and place of application in tropical 
farming systems. Technologies in general whether 
manual, animal or tractor power system, are 
place-and time-specific for efficient application. 
Hence, relevance to conditions and situations in 
systems application better describe efficient and 
effective application of any of the three power 
systems. 

Many authors would like to portray animal 
mechanisation as an intermediate stage between 
manual and tractor mechanisation. This inter-
proation has always created a negative attitude 
among agricultural mechanisation technologists 
towards a serious research and development to 
evolve adaptable animal, manual and tractor tools, 
equipment and techniques for efficient application 
in the cnvironmcntis and conditions where they are 
most suitable for application. Mechanisation drive 
is a dynamic process and always strives for 

improvement so that what is appropriate and 
economical today may not be appropriate and 
economical tomorrow. 

Conclusion 
The promotion of animal traction power in west 

Africa sub-region will d~i,"nd upon the thorough 
knowledge of specific needs ol local farmers and 
their farming systemns, the pedi-climatic conditions 
and need for local manufacture. Research and 
development an: indispensable for the evolution of 
efficient, and techniques for manual, animal and 
mechanical ixwcr systems. RLgional co-operation 
is highly desirable to promote research and 
development, dissemination of information and 
exchange of ideas on broad mcchanisation 
coverage. 

Rsu=6 

La nise en place de progranliies tie recherche et tie diveloppeu'nnt centrts sur 
I'uzilisationdie 1' nk',ie aniniale dit s'effectucr dati &-s regions qui abritent iMj tat 
grandnotnbre d'aniiiaur (bovins,chtevnnr, ties,chwnletUr )et oi les pt. ,sasnittirisent 
Ia condhtite des troupeaur. L'introihiction ,h' la traction nitniale (141 s'nppityter sUr une 
Jtulde approfonidie et tw bone conmaissance de la gestioo tie l',levage, des . ystdn,'s 
de prodhction ct des condjttit"is ptcd cliizatquesqui influent sir la nise at point de 
niaterielapproprie de traction aniniah'.La cot)Jkratiolrtcgionaleest st)thaitable en vue 
,ie l'ichange d'idtes et d'informatiomTi; ele doit cependani s'inscrire dan" le cadre 
dYtudes globales (ie Ia i k'anisatiotn portan:str I'rtilisation tie I',nergie inanuelle, 
animate et mnicanique en vue h diveloppen''ntagricole de I'Afrique de l'Oieyt. 
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The Extent of Draught Cow Use in the North Bank Division of 
the Gambia 

Jabel M.Sowe* and Jess D. Reed** 

Abstract 

7hispaper presents the results of a survey which war carriedout in the Abrth Bank 
Division of 7he Cranbiato determtine te "tent of draught atinial use and the sex aid 
species of the animals use. of all work t:nits surveyed lse animalAfore than 70'%'o 
traction. Fifty-five% use donkeys, 42% cattle au 32, horses. Only 91f; use draught 
cows. 71e results rnav indicate that thW 're ofdraught cows is slowl .spreading. 
7he authors suggest that nk)re research is needed oi the u e of cows as conpared to 
equid and aren. A greater siseofcows inoty alleviate the pressure on tra 'tionalfarming 
systes in the Ganihia. 

Introduction performance of cows under research station 

The Gambia is prcd minantly an agricultural conditions. Cows used for animal traction in Sine 

country with more than 80% of the population Saloum, Senegal, had higher levels of productivity 

dcrivingtheirliveliholod from agricultural activities. than herd cows because draught cows were given 
Agriculture accounts lor 30% of the gross domestic supplementary feed in the dry season. 
prxuce (GDP). The use of cows for AT may allow more efficient 

The introduction of farm mechanisation began use of feed resources because the farmer obtains 
in the 1950s with an oxcnisation programme and the milk and calves in addition to work and manure. 
development of appropriate implements for There are approximately 180,000 cows in the 
(;arnbian farmers. Gambian national herd which could be used to 

Farmers often have difficulty in purchasing a alleviate the problem of draught animal supply. 
pair of draught oxen and the number of oxen used Ilowev:, the use of draught cows in the Gambia 
foranimal traction (AT)has remainedfairly constant is limited and dx's not appear to be spreading 
in recent years. The use of donkeys for AT, however 
(Sowc e! al. 1988; Sumberg and Gilb'it 1988), has rapidly despite positive reo rts from famers who 
increased rapidly became of the low cost, the use cows. The use of cow traction increased rapidly 
availability of light implements developed in from 0 to 26(% in 1970 to 1981 in Sine Saloum, a 

Sen.gal and the advantage of using asingle donkey region Of Senegal which fonms the northern border 
to perform all necessary farm operations. with the North Bank Division of The (anabia. Thc 

were to obtain quantitativeAmajoromission in the oxenisation programme objectives of this study 

was the exclusion of the use of cows forAT. The use information on the use of draught cows compared to 

of cows is common in Senegal (Rch and Ihorst 1985; otier draught animals in the North Bank Division. 
Lhoste 1986), India, Indonesia and Egyp(. Farmers 
are traditionally reluctant to use females for AT 
because they are rcgarded as being less powerful Materials and Methods. 
than males. Also it is felt that work adversely affects 

milk yield and fertility. I lowcvcr, studies at the A (lucstionnaire was dcvcloped to determine the 

International Livestock Centre for Africa (Fhiopia) exte.nt of use of AT and the sex and species of 

havce shown that work doeus nt affect the animals used. If the fanner used cows for traction 
then the enumcralor asked qucstions conceming 

41kpartneni of Liveslock Servkris Te (;aitla management and pnoductivity. Only the proportion 
** (nman Agrkulturul Re.arch ubd t)tverslflcallon and type of tr-tction animal used is reported in this 
Project University orW[,cor~ln. The (;ambia plper. 
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The study used enumerators and villages 
selected for the National Agricultural Sample 
Survey (NASS) of the Programme Planning and 
Monitoring Unit, Ministry of Agriculture. There are 
6 villages in each district of the North Bank 
Division. Th questionnaire was administered to all 
'dabadas' (work units) in each of the NASS villages 
(40) and 2411 dabadas were interviewed. The 
survey was conducted in May, 1990. Immediately 
before the survey, a workshop was conducted to 
iiiiroduce NASS supervisors and field enumerators 
to the objectives of the study and questionnaire. The 
results were analysed using the SAS tabulate 
procedure (SAS Institute Inc. 1988). 

Results and Discussion 

Of all dabadas interviewed, 71.4% use AT. Among 
the dabadasthat use AT, 41.2 % use cattle, 55.4 % 
use donkeys and 32.3 %use horses. The majority of 
dahadas using cattle have 2 or more draught animals. 
This result indicates that cattle are worked in pairs 
while equids are worked as singles. It may also 
reflect the greater wealth of dabadas using cattle. 

Only 9 % of the dabadas interviewed use cows 
for AT. However, thereappear to be large differences 
among the districts in the percentage of dabadas 
using cows. Sixteen % of the dabadas in Lower 
Ni ini and Upper Baddibu use cows but only 5% or 
less of the dabadas in Central Baddibu, Jokadu and 
Lower Baddibu. This result may indicate that the use 
of cow traction may be spieadilg slowly from one 
district to another, but a firm conclusion on the 
spread of cow traction is not possible based on a 
single survey. 

Thirty-two % of the dabadas using donkeys and 
29% of those using horses use a single female for 
AT.Only 6% of the dabadas using cattle are using a 
pair of females, 

Most of the dabadas that use cows for AT stated 
that they also milk the cows and that the cows are 
able to perform all the operations required. 
However, cow traction may n)t be widely used 
because cows are more cxpcnive than donkeys and 
farmers work them in pirs. 

More research is needed on the use of cows as 
compared to equids and oxen. Equids have much 
higher mortality and poorer reproduction than cattle 
because of diseases. Trypanosomiasis is very 
common among both horses and donkeys. N' Dama 
cattle are resistant to trypanosomiasis but equids are 
not. Culled horses and donkeys have little or no 
value, whereas culled draught cows may be sold for 
meat. Milk is an important source of income 
especially for women and can also be consumed in 

the dabada to improve the nutrition of children. 

Cattle in The Gambia are still managed in a 
traditional system. Cows owned by a few wealthy 
individual are usually herded by a Fula herdsman 
whokeck thenmilkinrctumforhislabour. Theherd 
depends on grazing in uncultivated areas and on 

crop residues after harvest. Grazing time is restricted 
during the cropping season because of the potential 
crop damage. As the amount of land cultivated 
increases in The Gambia, this system of 
management is under pressure to change. The use of 
cows for AT may help alleviate this pressure. 
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Rsum6 

Cette connuinication rend conpte des rdsultats d'une enqulte nienie dans la North Bank 
Division en Gambie afin de ddterninerlafrequence d'utilisation de la traction animale 
ainsi que le sexe et l'espdce des aninaux utilises. Plus de 70% des unites de travail 
enqugtles pratiquaient ta cdtureattele. 55% utilisaient des Ones con'ne anirnaur de 
trait, 42%des bovins et 32%des chevaux. culs 9%utilisaient des vaches de trait. Its 
donnes enregistres rmaorrenttoutefois que l'utilisation de la vache en culture attele 
se repandprogressivenm'nt. 
lesauieursfont ressortir la nucessitt!de netner davatuage de recherches sir l'utilisation 
d-s feielles en culture attele par covrnaraison aux Iquidms et autr bovins. Un recours 
plus large d cettepratiquepernettrait de rfairelapression qui s'exercesur les systdnes 
de pro~hiction traditiontels de Garnbie. 
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Prospects of Animal Traction in Southern Nigeria, 
an Empirical Study 

Adebiyi Daramola* 

Abstract 

The objective ofthis paper is twofold. First, it reports on the degree of adoption in Oyo 
state of Algeria of modern technology with particular empohasis on mechanical and 
labour-saving innovations. It proceeds to make a strong case for animal traction as a 
viable alternative to tractor technology. 
It was observedfromfartnsurveypand analysis that tractors andrelatedinovations were 
not being adopted for various reasons. Some of the reasons include: smallness offarn 
witinieliness oftractor services, iineven topography,lack ofspare parts, etc. As a result, 
farmers in Oyo state depend on matial laboirfor almost all their farm operations. 
Preliminary investigations reveal that the absence of appropriate technology is one of 
the itn~edinents toagriculturalproduction tranfortnation. Agaiayt this backgrcund, this 
paper reconritnlnds the introdutction ofanimnal traction tofariners in the rain forest zone 
of Nigeria,where hitherto, the practice has been relatively alien. 

Introduction 
The stagnation that has prevailed in Nigerian 
agriculture has been due largely to the fact that the 
majority of farmers have benefited only marginally 
from recent advances in food production tech-
nology. These advances involve the use of farm 
machinery, improved varieties, inorganic fertilisers 
and agro-chemicals (IAR &T, 1985). One reason for 
the low rate of adoption of the innovations is their 
inappropriateness to farmers' conditions. Therefor:, 
the development and adoption of appropriate tech-
nologies along with complementary services could 
considerably increase a farmers' productivity and 
income. Increases in productivity on individual 
farms wilt add up to a substantial increase in 
aggregate production (Daramola 1987). 

The Nigerian agricultural scene is largely 
dominated by small farms of less than 2.0 hectares, 
which collectively account forover90%ofthetotai 
agricultural production in the country (Falusi and 
Olayide 1980; Idachaba 1985). Since the vast 
majority of such farms will probably remain small 
their production problems deserve to be studied and 
appreciated before they can be solved. This paper 
seeks to contribute to the on- going search for 
appropriate technology for farmers while helping to 
overcome some of their farm production problems, 

*Deparlnmrin of Ecnmic dAgrkultural non lu,niFe 
MannoietnL Univerhdly ofNew Eangad, Armidale NSA 
Z35t,AtraiL 

Methodology 
The study was conducted in Oyo State in two 

distinct ecological zones based upon climatic and 
vegetational factors namely, western rain forest and 
intermediate savanna. Previous studies conductcd in 
the state reveal that in 1979, 15% of the estimated 
755,000 fanning households in the state were 
adopting improved sceds/seedli ngs, tie most widely 
adopted innovation (Rural Agricultural Survey 
1980). By 1985, thispercentage of adolpcrs dropped 
to 12% , l% used agrodrenicals; 7' adopted 
fcrtiliser, 6%patronised formal sources of credit, 
while less than 5% bcnefitcd from technical/ 
extension services (Rural Agricultural Survey 
1986). 

The research findings reportcd are not as 

extensive as the preceding rural agricultural sample 
surveys due to resource limitations. Hence, a 
balance was struck between available resources 
representativeness and the need to analyse primary 
data collected. 

Information on farm management practices was 
collected using strctured questionnars. 
Secondary data includes records of supply and 
distribution of agricultural inputs within the state 
from all the agencies involved. See Daramola 
(1987) for more dctailed discussion. 

From arandom sample of 62 villages sttered 
;Al over fie 24 agro-service centre (ASC) areas in 
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the state, another sample of 122 cassava/maize 
farmers was selected. Three of the ASCs (Igboho, 
Saki and Tede) fall under the jurisdiction of the 
defunct Oyo North Agricultural Development 
Project (ONADEP). The implication of this 
observation is that ie project authorities ensured a 
more regular supply of inputs and extension due to 
the special nature of their structure and funding. 

Results 
There was a marked difference in the level of 

and non-projectadoption observed for project 
farmers. Generally, the adoption scores of farmers 
using package of recomniendations as standard was 
abysmally low. This is not unexpected, because 
recommendations were usually based on on-station 
research findings which were largely at variance 
with farm circumstances. 

An aggregated adoption score mnodc, which 
assigned scores to farniers based on various levels 

of the innovations used relative to recommended 
level, was employed The rationale for this is that the 
quantity used is more important than use vcrsus 
non-use, especially in relation to threshold levels, 
According to Schutjcr alnd Van dcr Vccn (t977), the 
major technology issues relate to the extent and 
intensity of use at the individul farm level, rather 
than to the initial decision to adopt a new practice. 

Employing a continuoLs variable between two 
values (0 and 1), only 38 out of the 122 rcspondents 
obtained up to half of the nmiin adoAion score 

122 respo~ndents ddaplpropiate to local circumstances. In addition toSeveiiic fanners out of thie the to 
not ado;X any of the innovations. No fanneroperated 
at the recommended level, 

The tractor-hiring services of tire agro-service 
ccntres was almost non-existent with many of the 
tractors in unserviceable conditions. Where such 
services were available the waiting lists led to 
deLayed planting and subsequent crop failures. As a 
result, tie subsidy on mechanisation (especially 
tractor) did not get to farmers. Against this 
background, the inefficient and rudimentary rural 
labour market became tire only option available to 
farmers. The goverment policy of encouraging 
tractorisation through subsidized credit, import 
duties exemption, and subsidised service costs has 
led to negligible output growth, besides being a 
burden on the public purse, whereas similar, or even 
higher contributions could have been achieved with 
indigenous draught power resources (Fani igton 
and Abeyratna 1982). 

Other important considerations against 
tractorisation are the associated costs of capital 
(fixed) and opcrating (variable) costs of tractors. 

The only obvious advantage of tractors over 
traditional draught system is in the cultivation of 
large areas of rainfed or irrigated farmlands 
(Siriweera, 1989). Due to farmers' land tenure 
structure-small and fragmented holdings­
tractorisation usually is an unprofitable business in 
the rainforest zone of Nigeria The technical staff 
required in operating and servicing tractors is not 
readily available. Similarly, the foreign currency for 
spare parts importation is also scarce. Tractors are 
also unable to work on farmlands whose 
topographics are uneven, or with dense vegetation 
and swamps. 

In the light of the foregoing, animal-drawn 
cquipment can significantly raise labour pro­
ductivity during the labeur xttle- neck periods. 

Conclu ions 
Three technological optiors are available to farmers 
for production - manual operations, draught and 

animal poxwer, and mcchanisation. The first and third 
options have been shown in this paper, to have 
restrictions for different reasons. Draught animal 

power has its own peculiar technical, economic, 
institutional and social implicati ons, which would 
need to Ihe addresscd before it can be succcssfu!ly 
introduced and massively adopted. It also stands to 
reason that AT per sc cannot overcome tie pro1lcms 
of agricultural production in southern Nigeria. I1has 
to be combined with improved, simple and 
inexiensive hand tool technologies which should be 

this, package approach promoting
technological innovations is more desirable than 
individual innovations. InstitutionA, and infra­

structural support services such as goix access 
roads, market, credit facilities, extension service.s, 
etc, have been reoxrtcd to significantly influence 
adolption (Daramtola, 1987). 

In order to surmount the task spelt out above, the 
farming systems research approach seems most 
appropriate in investigatingand dev eloping dlaught 
animal Power for farm production. In the soutiem 
(rainforest) zone of Nigeria, where draught animal 
power is relatively alien, the diagnosis of possible 
constraints constitutes the initial initiative. This 
should be followed by designs. The communication 
of findings through extension network to farmers as 
well as gradual removal of non-technical constraints 
through collalxiration sith policy-makers, are 
capable of achieving desired results. Essentially, the 
more objective and structured questionnaire 

techniques would have to be combined with the 
subjectiv rapid rural appraisal and farmer 
discussions. 

277 



Specifically in the rainCorest zone of southern 
Nigeria, baseline and 'ex anttic' studies are urgently 
required in evaluating some t:ypothetical policy 
interventions. Several problenms are anticipated 
which seem dauntiag, but with adcq:,ate planning 
and relevant studies, rapid success can be recorded 
in adoption. Problems to be addressed include the 
menace of trypanomiasis and possible 

breeding/importation of tolerant and/or resistant 
species; the choice of animal andsufficient quantity; 
the .,'cation of liberal credit facilities to overcome 
thu initial capital costs involved; the handling of 

animals in the execution of farm opcratioits. This list 
is by no means exhaustive as further research will 
doubtless highlight other problems. 

Rsumd 

Cette onymnicatio' conwi',nce parfaire le point sur l'in'ilantationdes teclnologies 
nocternes dans l'Etat d'Oyo (Aigeria) et oit w1 accent particuliersur les innovations 
nwcaziques et stir celles quipernk'ttentwaw Jconondetie main- d'oeuvre.Files'enrploie 
ensuite d)plaiderenfaveur de ltilisatioatde latraction animaleen tat qu'alternative 
viable d latractorisation. 
Des titudes et des enquete7 en nilieupaysan ont r~vle que les tracteurset d'autres 
innovations connexes Jtaient tres peu rc.panthis. Parnii les raisons voqiues pour 
expliquerce phnokidne: la petite taille des exploitations,l'irregularitldesprestaions 
de services en tracteurs,le reliefaccident, I'absence de pidces de rechange, etc. &t 
coirsequence, les paysans tie l'Etat d'Oyo se voient obliges d'erecuterpratiquenient 
toutes les operationsculturalesd la main. 
Des tules prflidinairesrevilent que l'absence de technologies appropritesconstitue 
'im des obstacles J la transformation de l'agriculture.Sur cette base, la presente 

conuwnicationprdconise lintrothictionde la tractionanimtle dats la zone forestitre 
hwtdde htiNigeria, ot)cette tecliqueest jusqu'dpresentdeneurdepet pratiquee. 
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Status of Animal Traction Development in Ghana 

Emmanuel Y.H.Bobobe* 

Abstract 

In this paper,ai attenpt is nade to review recent developments in animal traction in 
Ghana with particular reference to agricultural field operations ati rural tralsport. 
For socio- economic reasons, the ar is tie nmost conywmnly-used draught aninial in 
Ghana. Probleni hindering the pronotion of atzimal traction are discussed4the k,.v 
argument being that the technology gap created by the suddt' transfer from human 
nuscle power to tractor power nust befilled by making conscientioiLv efforts to &,velop 
anduse anhmalpowerin the farnuing s),stenss in Ghana. 

Introduction 

The most widely-useddraught animals in Ghana are 
the donkey, horse, and thcox. The donkey is used 
on asmall scale by shepherds in the savannah nortil 
of the country..The horse ismostly used for traksport 
and recreational purlxses; its use for traction is 
almost non-existent. The ox is the most important of 
the draught animals for the following reasons: 

0 	Its harnessing is simple and the neck yoke can 
be made locally at low coSt; 

* 	 tl'c local purchase price is attractive compared 
to that of the horse; 

* 	 at tie cnd o,Lsuseful life it can be fattenet and 
sold for meat; 


• 	it has aslow but steady working style. 

Thie t986 cattle 1opulation was cstimated at 
1.14 million he.d (Kabhga, 1990). Of this only a 
small percentage is potentially available for farm 

operations. The average peasant farm holding in 
Ghana is about 1.2 ha (3.t0 acres), most of them 
comprising several fragments of land. Even though 
the peasant farmers produce the bulk of the nation's 
foodl, they still depend on human pc'wcr. 
Occasionally, when and where available, they use 
motorised power for their field operations. The 
potential for harnessing animal power by the rural 
farmer is still largely untapped+ 

Animal Traction 
The evolution of inechanised agriculture in Ghana 

has proceeded directly from human muscle power 

*Department or Agricultural Engineering, Universily of 
Scenct and Teclnology, Kun.d, Ghana. 

to motorisation without any serious effort to use 
draught animal technology. In recent years, 
however, the high cost of imported farm machines 
and spares, the rise in the cost of fuel, coupled with 
unattained tractoritation goals, have led to ascrous 
re-thinking ofthe approach to Land preparation. And 
since, with increased rurad- urban drift fewer youths 
choose to work the land, hired day manutl-lalxur is 
now an important component in the production costs 
of most farm famnilies. Animal traction (Ar), 
therefore, i,even more necessary for farmcrs. 

Tliough AT appars not to be very popular 
natiornvid,, Panmn (1987) has demonstrated the 
economic superiority of draught animal technology 
over the hoe and cutlass in northern C(hana. The rateof animal power adoption for farmi operticln.s would 

ibemuch improved if crop-livestock integration 

practices were stepped up. In the majority of cases, 
aniial husbandry and management skills are 
lacking among crop growers. 

At both rescarch and farm levels awareness is 
gradually increasing of the use of AT, where soil 
conditions pemit the use of the ridging plough for 
cultivation of groundnut and sorghum, mai;-' and 
rice during the rainy seasen in the north and the 
coastal savannaligrassland Inthe more humidareas 
of the savannah and the south, where farms tend to 
Ie rather small 'nd can be managed by manual 
labour, AT is limited. The cart was until recently the 
only iiplement accepted by fmncrs. 

Animal Transport 
The usc of the animal cart is not widespread in 

Ghana, except in areas where animals are used for 
cultivation. Most of the carts are owned by 
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individual farmers and the same animals are also National Centres for Animal Traction 
used for othLr agricultural activities. The salient 
features of the traditional cart are twolarge diameter 
(0.5- 1.0m) wooden, and steel spoked wheels. The 
wheelsaiemountedonaforgedironaxleandrunon 
very loose fitting steel bushes. The axle is contained 
in a wooden blo(k onto which is fitted a ,,ooden 
platform. This runs forward to a simple yoke to 
which are harnessed an ox or a pair of bullocks. A 
typical cart has a maximum p1xyload of about 1 
tonne, and moves at 3-4.5 km/h. These carts can 
operate on very rauddy tracks though they cause 
damage to road surfaces because of the very high 
contact pressure of the rims. In some parts of Ghana, 
,vheels with pneumatic tyres are x)pular partly 
becatu;. wooden wheel-building skills are not 
widely known. The yoke of the bullock carts usually 
consists of a simple wooden beam resting on the 
necks of the animals with wooden attachments and 
ropes, to keep the yoke in place. However, farmers 
find this type of yoke inefficient since it transmits 
power from the animal through the relatively weak 
neck, rather than through the strong shoulders, 
Furthermore, the yoke rubs on the neck, frequently
causing open sores. 

Animal Draught Research in Ghana 
Because of rising fuel prices, more research and 
development efforts are being directed towards 
using the present animal power source more 
efficiently. To do this, a thorough knowledge of how 
fast and steadyily these animals move under 
different conditions of load isrequired for tie design 
of any animal-drawn equipment (Inns 1990). 

Draught animals arc mainly used in this country 
for tillage, weeding and transpx)rt. However, there is 
cofisidkrable scope for using them during idle 
periods on stationary jobs include feed- milling, and 
water-lifting, 

Development 
Bullock farming is increasingly practised, 
especially in the north of Ghana. The Tamale 
Implement Factory specialises in the design and 
manufacture of animal-drawn impleriiants including 
the plough, the ridger and the cart, for the northern 
sector of the country. Theseimplcmentsareheavily 
patronised both by irrigated and raifed upland 
farmers. 

TheAgricuturl Engineng Department of the 
University of Science and Technology, Kumasi, 
researches into appropriate design, manufacture and 
popularisation of various kinds of animal drawn 
implements for ploughing, ridging, weeding and 
transport. Application of the principles of 
mechanics to design, and operation of chain-pulled 
implements in linear and in rotary mode of operation 
is the research focus of the Department. 

On the EEC-funded Aveyimie Cattle Ranch, 
bullock ploughs are employed in a pilot scheme for 
demonstration and extension work among the cattle 
owners in the area. 

The activities of a few non-governmental 

organistions in draught animal deployment is also 
on the increase. 

Conclusion 

In the past, much of the motorised teclmology 
applied to the problems of agricultural mechani­
sation has been inappropriate; alternative strategies 
such as AT be'tter fulfil the needs of rural farmers in 
most developiag countries. The use of animals as a 
source of power rather than people is one of these 
strategies which, with adequate research, isvital to 
the economic recovery, long term progress and 
future prosperity of farmers. Appropriate animal 
draught technology should be acceptable to thefanner, affordable, sustainable using local skills and 
should raise farmers' incomes. 

Rsum6 

Cette co mnunications'attachcderamnincr I'ji'ohtiond la tractionaninaleau Ghiana, 
et plus pariculiercnmentpour ce qud comccrneilcs op rationsculturales eth Sransport 
en nilicit rural.Pour des raisonsd'ordresocio-conomique, I'aninialde trait le phls
coiumndimnentutilise au Ghana est le bocuf.Les obstaclest) la d&ffiliotl de la traction 
aninialesont wialvyss, l'argwvnent cld edtant que des efforts coscients doivent dtre 
consacreso la rise en valeur et o l'utilisation tie P'energieanimaledats les svstenles de 
production thGhana,afia d'aiderIcs exploitantsdfranchirle brusque passage de la 
culture inanuelleJ la ctdt ure motorisde. 
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La Culture Attel~e au Tchad
 

Ali Imam Abakar*
 

Rsum
 

L' auteur dome tine vue gJneralede la traction animate au RNpublique de Tchad de 
l'LdC 1950 jusqu'apresent 

Historique 
BiEnque quelques tentatives isol6&s aient Eu lieu 
vers 1952/1954 (essal de- m6issage ZMbus x 
N'Dama AFManga, essai d'attclage A iUrd en 1959, 
ADcressi: Cc 1952 etABoumo en 1955/56), nous 
pouvons situ6 led6marrage effectif de laculture 
attel (CA) avec latraction animale (TA) au Tchad 
assez prcisdment dans leis ann6cs 1956/57 gr~ce A 
l'action des missions catholiques mais aussi de 
postes de paysanats. Uintroduction de laCA dans 
les r4gions mdidionales du Tchad visait 
principalement ledeveloppement de laculture du riz 
et du coton. 

Les premiers chiffres dedistributionde charrues 
font ,tat de: 

* 	 10 charrues au Mayo-Kebbi en 1957. 

* 	 9 " Tandji1 en 1957 

0 	 6 " Logon6 Occidental en 1958 

0 1 " Lcgond Oriental en 1959 

* 	26 " Moyen-Chari en 1960 

On peut aussi noter que lamotivation des 
paysars ttait axdc sur ladiminution de lap6(nibilitd 
du travail plus forte que I'augmentation des revenus 
et que laCA est done plus souvent perue comme 
moyen dam6lioration ie conditions paysannes 
avant d'&me justifi6e par une 6valuation du niveau 
de vie; bkn que ceci doit Ure nuanc6 en cc qui 
concerne I'utilisation de lacharrette. 

U cs,jr de IaCA peut 6ttre lectureappr6ci6e Ala 
des chiffres suivants dormant I'inventaire d6cennal 
des charrues: 

• 1957 : 19 charrues 

• 	1967 : 10.700 

* 	 1977 : 52.615" 

* 	 1987 :66.974 

0MlnIsltre de rAgrkulture, BP 1152, NdJanna, Tchad 

0 1989 :75.839 " (Source: ONDR) 
Cette 6volution a &6favoris&e Aun moment 

donnd par lefonds commun de prdv'iyance et la 
Banque Tchadienne de DMveloppemcnt. 

Ce cr6dit existe encore, et est accord par 
I'Opdration Nationale d Ddveloppement Rural 
(I'ONDR) aux groupcinents de paysans bien struc­
turds, mais rencontre quelques difficultds au niveau 
des rumboursements. 

Materiels vulgarisms 
En matdriels vulgaris6s, ily a: 

0 	lacharrue BP-4 de Bourguignon 
0 	les charrues locales tchadiennes de Sdtuba, 

Arara 

0 	 les charrues russes 

0 	 les houes Manga etOccidentale 

• les semoirs Super-Eco, Super-Sam 

0 	 les diffdrcntes marques de charrettes (Davum, 
Chkunpenois, Bourguignon, Salati-Tropic, 
Somat). 

Formation 
On ne saurait parler de I'introduction de ]a culture 
avec la TA au Tchad sans souligner les efforts 

consEntis en matire de formation. Le centre le plus 
connu, sinon leplus influent a W sans conteste le 
centre de T"ikem. Uaction des CFPA est6galement 
significative dans laformation des agriculteurs Ala 
CA. Bien que laCA a commencA, dans Ia zone 
soudanienne, ellcacolu positivemcnt vers lazone 
sah6lienne. 

Zone soudanienne 
Le taux d'dquipement actuel est de 18% des 
exploitations ayant une charrue, mais avec des 

282 



grandes variations scion les r,_gions : 32% au 
Mayo-Kcbbi Ouest, 26% Ala Tandjild ct 5% pur 
une charrette (source: ONDR). e rythme actuel de 
misc en place annuel pourrait atiteindre 8,000 
charrues, 2,000 charrettes. 

Le dressage est assurd par les paysans eux-
m3mcs, le plus souvent en comtant un jeune Aiun 
vieux dj i dressd. Le dressage se fait igalcment A 
l'occasion des sessions de formation des vgcnts de 
d6veloppement (119 paires de hxocufs, 31 mono, 7 
chevaux et 5 fines en 1990 au Chari-Baguirmi). 

Zone salielienne 
Relativement aux r6gions du sud du pays, la zone 
sahdlienne se caractrise par. 

* 	une pluviom6tfie tr~s faible ct irr6gulire 

l'inexistnce d'unc culture de rente pouvant 
assurer des revenus mon~tairces 

" 	la pr6rsence des divers eslCcs d'animaux aptes 
Aila TA. bovins, asins, dquins, cam6lins en 
grandL nombre, car c'est la zone d'levage par 
excellence: 50%d'cxploitation possMdent I fine, 
20% en possdcnt 2 et 15% 3 fines (source : 
ONDR). 

LI materiel Icmicux adap6 Ala traction asine 
ou &juine est la houe Nuba ou houe Occidental. 

Contraintes ass dveloppement de la TA 

La CA a connu une progression remarquable 
(dynamisme ct motivation soutenue des paysans, 
organisation des groupements, etc). N'cmphe 
qu'clle ait subi des contraintes tel que: prix dlev6 do 
mat6riel, monoculture de rente, pas ou peu de 
produits commerciables en zone sabd1ienne, 
inadequation du type du mat riel. 

Conclusions 
Bien que la CA ait W introduit au Tchad depuis 
1956/1957, elle se trouve toujours confront&-A,de 
nombreuses contraintes, malgr6 les efforts foumis 
par I'ONDR et le BRA. La nouvelle strat6gie 
adopt6e pour la relance de la TA est ]a suivante: 

1. 	 La collaboration iCtroite entre la recherche, la 
vulgarisationctleproducteurdumat6rel. 

2. 	 Unc augmentation du terroir garantissant au 
paysanunecertainepi3renniti~surlcsmnies 
parcelles et lui assurant I'amortissement de 
ses investisscments, tant cn travail que 
financiers: 

* essouchage (contrs616) 

0 	 mesures de conservation des sols. 

0 	plantations 

0 	apport de fumure organique, etc. 

3. 	 La creation de noyau d'Olevage sur 
I'exploitationchezdcsagriculteursdepointe 
avec la misc en place dL. systme de 
fourrager, d'amlioration des jachtres, le 
suivi rapproch6 des animaux au scin du 
groupement de dfense sanitaire et une 
meilleure valorisation des oeufs cn fin de 

carrire. 
4. 	 La diversification a l'utilisation de l'attelage 

avecdetstcchniquesculturalespriorilaires: 

0 	sarclages ct buttages en zone soudamienne, 
* preparation du sol en travail minimum en zone 

sahlienne, 
* 	 semis au semoir et rceolte de I'araehide ',1 Ia 

souleveuse. 

5. 	 Li diversification des attelages scion les 
disponibilitds locales et les besoiris de 
puissance: 

* traction asine avec un seul animal ou en paire. 

0 	 traction monobovine pour les sarclages, 
* 	 traction 6quipe en zone salilienne. 

6. 	 Recyclage des agents d'encahement, A,tous 
les6cchlons. 

7. 	 Rhabifitation du r scau forgerons afin 
d'assurerlamaintenance. 

* 	equipement de latclicr & Ia forge Arenover, 

* 	 formation en mettant l'acccnt sur I'aspect 
quvditatif de productions. 

Abstract 

7hispaperpresentsan overview ofaninaltractionin Chadfrom 19521othe presentday. 
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Workshop Synthesis and Recommendations for
 
Future Research
 

Recommendations for research emerged from the 
group discussions held after each of the 8 sections 
of the workshop. These groups were divided into 
anglophone and francophone sections who in most 
case. presented their results separately. In addition, 
a guest speaker, Dr Yves Bigot. cf CIRAD, 
provided an overview on the last day. 

1. 	 Technlogy Transfer 

The group confined its discussions to situations 
where a well-proven technology which already 
exists cur, be applied on a much wider scale. They 
recommended reseaich in the following areas : 

* 	 A focus on socio-cconomic, technical, co-

logical ar,i agronomic factors which facilitate or 
hinder the transfer of technology 

" 	On-station and on-farm research into these 
factors 

* 	 Ways in which extension services can be 
improved 

a given area* Channelling new techniques in 
through innovative farmers 

" 	The encouragement and effects of rural credit 
schemes and other incentive packages ,cntech-
r.ology transfer. 

2. 	Diversified Uses of Animal Traction 

Leaving aside activities which 'already receive due 
research attention', the anglophone section gave top 
priority to research on methols for 

including sowing and 
* Crop establishment 


fertiliser application 


" 	Transport 

* 	 Water-lifting 

* 	Post-harvest operations ineluding threshing, 

winnowing, sheling, extraction of oil etc. Lower 
priority was given to harvesting and land 
preparation. 

Thedeliberationsofthefrancophonegroupwcre 
more detailed. They conentrated on the perceived 

*CIRAD, 1iP 5035 34032, Monrpeller Cedex, Frame 

constraints to the diversification of animal traction 
rather than on making specific recommendations to 
improve matters. Their analysis was based on the 
different agro- ecological zones in the region, viz. 
the Soudanian, the Sahclian, the Saharan and the 
Soudano-Guinean. The constraint., listed were: 

0 	Soudanian zone: Lick of animal feel, lack of 

training for farmers, the high cost of implements 
and liaor animal health care 

0 	Sahclian zone: Total lack of modern equipment 
e.g. for the processing of crops and drawing 
water, lack of animal fccd and health care, lack 
of involvement of women in animal traction and 
lack of information on improved and proven 

techniques uscd elsewhere in the region 

0 	Salhran zone: Difficulty in finding implcmntLs 
suited to local breeds of draught animal and the 

high cost of clearing land before cultivation can 
begin 

* 	 Soudano-Guinan zone: Lack ofanimalfccdand 
health care, lack of research and extension 
efforts to provide and test imnplcnmcnLs. aeffoe goup onde d tht teew ts 
The group concluded that there were Ohn; many 

opportunities to improve matters in all zones both 

by reinforcingexistingresearchandbyinvestigating 
new areas for diversification. 

3. Animal Health 

The anglo- and francophone groups submitted a 
joint report which recommended research on 

0 	The effects of stress on working aninals,including hea", lxmr~nutrition and workload 

* The optimal use of locally available feeds 

0 	The effects of work or, rprodruction and pro­
ductivity in cows 

" 	 The efficacy of traditional health care practices. 

4. and 5. Nutrition and Management 

The recommendations rom the Nutrition and 
Managemcnt sections are presented below together 
ts, to a large extent, they overlapped and com­
plemented each otijer. Research needs wereclssified undervarios headings: 
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a) The animal itself 	 principally because of the cost of carrying out such 
research. 

* 	Bas x res,.arch into efficiencyofuse of More appropriate, adaptive research should be 
wale and female animals as draught ani- focused on the following areas: 
nials, 

* 	 'esearchintowaterrequirementspar- 0 The development of lighter, more easily hand' :d 
ticulariv in the Sahelian region and for implements with fewer spccialised fastenings 
animals used for hard work. 0 More efficient animal-drawn weeders including 

weeders suitable for intercropping 

b) Feeds and characteristics 	 0 Better axle bearings and wheels for carts 

" Standardisationofanalyicalnethodo- 0 The designs of pack saddlcs for use in areas 
logyespecially for fibre (replace Crude inaccessible by carts 
Fibre asa parameter with the Van Soest 
method),nitrogencontcntoffeedsand 0 The design and propagation of information on 

individual minerals including Na, P, Ca, harnesses for single animals. It was concluded 

FeandMn. that present designs of hamesses for paired 
animals did not require further research.* The availability of feed and its use for 

improvingproduction. 
" Altcrnativefeedresourccs 7. Socioeconomic Aspects of Animal 
* Improving feed 4 .a lty hyprocessing Traction 
* 	The use ofbiotechnological techniques, 

particularly those involving fungi. This group decided that research was necessary 

0 	To establish the long term gains which accrue 

from the se of animal inactionc) Animal x feed interactions 

0 To evolve implements and introduce animals* Feedutilisationandenergyrequirements 
more suited to the cropping patterns in specificforwork andother productionprocesses 

regions.


* Therelationshipsbetweenunder-feeding 
weightloss, poorperformanceandpre- The group also stressed that research and 

dispositiontodiscase development priorities differ from one agro­

* The nat ure and composition ofweight ecological zone to another. 

losses caused by work, and weight Many other aspects of animal traction were 
gainsduringsubsequentre-alinientation discussed by this group, including land tenure, tsetse 

fly control and typanotolerance, cultural practices, 
infrastructural problems, institutional support and 

d) Economics of draught animal use gender issues, but few of these were considered 

* Theeconomic trade-offbetweenwork, researchable issues.
 

growth rate in young animals, and milk
 
production anI reproductive efficiency
 
in cows 8. Research Methodology
 

* 	The economics of kcepingdraught ani- In the field of animal traction research, the following 
malsfortransport. recommendations were made. There should be 

The group stressed that research needs were not 0 Standardisation of methods for measuring feed 
identical acr.ss the region and that priorities were intace, draught force, distance travelled and 
not the same. Once prioritieshad been identified, the other physical parameers 
methodology of investigation should be standar­
dised, in particular the methods of feed analysis and 0 Standardisation of methlds for collection of 
research into alternative feed resources. survey data such as farm income aind labour 

usage
6. Harnessing and Implements 

* Specification of the precision r iuired of 
This group concluded that fundamental research on instruments to measure physical ;iarainters 
designs and materials for implements was best done such as force, work, xxdy tcn:nperatvre with due 
by research centres from developed countries, consideration as to cost 
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* Specification of procedures for the ..ollection of 
data to include appropri ate experimental designs 
and standudisation of questionnaires. 

In addition, 

Research stations should adapt instruments and 

methodologis for the gathering of data on farms 
* 

spccially for studies on nutrition,performance 
and work stress 

* WAATN should promote complementarity and 

compatibility of research carried out by its 

members by providing a standardised approach 

to information collection and transmission. 

Workshop synthesis 

Y. Bigot* 

Dr Bigot gave a wide-ranging discourse on the 

week's discussions. 'Hestressed that animal traction 

(AT) was not new technology, and there was always 

a need to learn from the past. Some research-

development programmes in West Africa appeared 

to have been designed as if nothing had taken pl;ce 
before and yet in sub- Saharan Africa there had now 

been over a century of lessons from saccessful and 
unsuccessful introduction of AT technology. In 

addition to learning from the past, there wasa need 
to capitalise on expeiences from around the world. 
There was no need to repeat research already carried 
out elsewhere. 

The Nc' ork clearly has an important role to 
play in makig national programmes aware of the 
Sx.rience and expertise that already exist. In some 
ways this is what the iesent workshop had been 
doing. Although the aim of the workshop had been 
to identify research topics, most of the time had becn 
spent in exclinging experiences. Inthis respect the 
workshop had been valuable, but had not achieved 
its stated aim. 

Dr Bigot reviewed the changes in AT in West 
Africa since the inception of WAATN in 1985. One 
o tiemain features was that AT had become 
politically acceptable in West Africa, andpoliticianis 
did not go out of their way to hinder AT initiatives, 
as had happened during the 1960s and 70s. Equally 
important was the realisation that AT technologies 
are often local-sptific. Little is itow heard about the 
generalised prescriptions and blanket recommen-
dations that charaterise," AT publications in the 
1950s, (Pls and 70s. This important change should 
not be underestimated for it rLpresents a 
fundamental change of attitude to both research ard 
development and people are no longer looking formor advocation universal soluticis, 

At has become integrated with farming systems, 
and the fanning systems approach that the Network 

has espotused is having an effect throughout the 

resea-ch/dcvelopmnt process. This can also be seen 

in [xaject planning and economic m(delling. 

Projects are no longer being based rigidon 

economic and financial models of At use. The 

multidisciplinary approach has also been important 
in bringing animal scientists and livestock 

specialists intoATrcscarchanddcvclopmcnt. At this 

workshop, a large number of participants were 

animal proxuction specialists and many of the 

discussion topics concentrated on the animal. Afew 
years ago, a workshop such as this would have been 
dominated by agricultural engineers. Agai:i this 
change represents progress. The Network should be 
aware of the slight danger that the current 
resurgence of interest in AT could obscure the 
importance (if the complementary roles of human 
and motoriscd power. 

Dr Bigot believed the dh.,cussion groups had 
concluded that there was no need for fundamental 
research on implements. There still appeared :o be 
an unres( Ivcd conflict between the vaious
 
advantag, and disadvantages of multipurpose and 

single-purrpase implements and this would 
eventually be resolved on a case by case basis. While 
basic rescaich on equipment seemed unnecessary, 
there was a need to study the supply side of AT 
implements and the distortions caused by pnjecl 
inter%cntions, single suppliers and the neglect of the 
artisanal, informal sector. 

There seemed little justification 'or research on 
econonic issues or modeling. On the animal side 
theredidseem tobe scope forfurtherbasic research 
although there was some controvemy ws to whether 
on-station 'gas-mask' type of research was needed 
or whether allresearch could be carried out in the 

target farning sscm The ceihrinherenttage ring systems. l~r were 
proc..'ns in Cxpcrimenting with animals and there 
was a clear call for stanar- disation of experimental 
routince. Animad. orientated research should not 
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simply deal with individual animals but should 
include analyses of the whole livestock sector and 
crop-livestock interactions.* 

One of the main conclusions of the workshop 
was that fundamental research was seldom required 
and that applied action research was more 
appropriate. Existing techmologies could be adapted 
to different fanning systems in an iteractive process. 
Many technologies were specific to ecological 
zones and more attention needed to be given to 
exchange of experiences within ecological zones, 

From this analysis Dr Bigot concluded that the 
Network should pay more attention to the different 
ecological zones in West Africa and structure future 
workshops accordingly. People working on AT in 
similar conditions should be brought together in 
order to allow more detailed site-specific dis-
cussions that could lead to more precise research 
recommendations. Nevertheless the Network 
should not emphasise AT research itself; rather it 

should concentrate on providing a clear 
international source of information. It should 
endeavour through training and exchange.s to 
strengthen the capabilities of its individual members 
who should be encourage to engage in dearly­
defined diagnostic studies within their own 
countries. At research needed the right type of 
people and so projects should be flexible to allow 
px)l)le and resources to move from country to 
country. Consideration might be given to ways in 
which there could be competitive tendering for 
research programmes to ensure the hest thematic 
research teams obtained the necessary support. 

Comments from the floor had emphasised the 
potential danger of concentration on research as an 
end in itself and thereby neg]lzfing small farmers. 
TherewasalsoadangerinconcentratingonATIrom 
thz male pcrspective and neglecting the potential of 
animal power to assist women. 
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Synthse de I'Atelier 

Des recomman'aiions ont ti formul& I' issue 
des discussions 'Lgroupe qui se sont tenues A la 
suite de chacune des huit sessions d l'Atclier. 
Rpartis en groupes francophone e anglophone, les 
commissions ont presque toujours pr6sent6 leur 
rapport s6par6ment. Par ailleurs, un invit6 
d'honneur, M. Yves Bigot*, du CIRAD, a donna un 
aperqu i'en-semble de ccsjoum6es ledemrierjurde 
I'Atelier. 

1. TFransfcrt de technologie 

Las groupes ont circonscrit leurs discussions aux 

situations ofi des technologies bien 6tablies sont 
susccp ibles do s'appliquer sur une plws grande 

dchelle. Ilson 6mis les cecommavdation qui 
suivent. 

I1faudrait: 


" 	 centrer ILs recherches sur les facteurs 
soio-6conomiques, techniques, dcologiques el 

agricoles qui facilitent ou freinent les tr ferts 

de technologic; 

" 	 6tudier ces facteurs en milieu contr5l et en 
milieu paysan; 

* 	 6tudier les movens A mettru en oeuvre pour 
am6liorer les services de vulgariation; 

* 	 faire passcr les innovafionrs technolgiques dans 
une r6gion donnte par V'intermdiaire ,.o 
pysans novateurs; 

o 	dtudier l'effet d'encouragement e les 
rdpcrcssions des programmes de credit e 
d'autres mesurcs d'incitation sur les transfcrts de 
technologic. 

2. Diversification de rutilisation de la 
traction animale 

D3laissant les activit6s qui font d6ja l'obijc de 
recherches, legroupe anglophone a mis au rang des 
priorit6s larecherche sur les techniques cmploy6cs 
P)01 

" 	l'implantation des cultures, y compris leIcemis 
e l'apport d'engrais; 

* 	letransport; 

* 	 I'exhaure de I'eau; 

et recommandations 

* 	 Ics opdrations post-r.olte, y compris lebattage, 
levannage, I'dgrenage, I'extraction d'huile, etc. 
Une moindre priorit6 a t6 accord~e aux 
opdrations de r6colhe c au travail du sol. 
Plus fouill~cs, ILes discussions engag'6.s par le 

groupe francophone aiient ax6cs non sur la 
formulation de recommandations visant Aamdiorer 
Is choses, mais sur I'identification des obstacls A 
ladiversification dL latraction animale. Uanalyse 

effetu6c par le groupe se fondait sur lcsdivers.es 
zones agro-6cologiques du sou-continent (zones 
soudanienne, sah61ienne, saihari:.nnc soudano­

guin6enne), les obstacles identifi6s pour chaque 
zone 6tant: 

0 	zone soud:,riienne: insuffisance des a!iments du 
batail, mnanque d' ctieit&s d formatior 

destinb.s aux xaysaiLs, cofitd v du materiel cl 
faiblesse du suivi sanitaire des animaux; 

zone sah6lienne: absence totale d'&luipement 
modeme, lar exemple pour latransformation 
des cultures c I'exhaurc de I'eau, insuffisance 
des aliments du bMail etd',suivi sanitaire, 
non-pariicipation d(s femni.; dans les op6­
rations dc traction animale et manque d'infor­
mation sur les techniques amdlior6.s qui ont fait 
leur freuve ailleurs dams lar gion; 

a 	zone saharienne: difficultl de trouver des 
instnuments adapr6s aux races locales utilis6es 
en culturc altele elniveau dl.vd des cofits de 
d6frichemcnt du sol avant lamise en culture; 

0 	zone soudano-guin6enne: insuffisance des 
aliments du bftail et du suivi sanitalre, insuf­
fisance des activits de recherche e dc 
vulgarisation visant Afournir ct Aexp-imcnter 
les mat6ricls. 

Pour conclure, le group a indiqu6 que les 
possibilit-s d'amlioration xar consolidation des 
recherches en COU5S ou nouvellcs divcrsifications 
des kmaines dapplication do- laTA sont nom­
breuses dans toutes les zones. 
3. Sant animale 

Ie rapprt conjoint sour'is Ixr Ics groupes 
francophone et anglophone pr6conise d'effectuer 

des recherch-s sur. 

* 	 IL-seffets du stress sur les animaux do trait, y 
.................---- compris cux da A la chalcur, A ' inadlquation de 

*CIRAD, BP 5035 34032, Nonlpellier Cedex, France lanutrition etAlacharge de travail; 
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* 	Ia valorisation oltimale ds aliments du btail 
disponibles sur place; 

* 	 les effets du travail sur ]a reproduction ct la 
Imdluctivitd des vaches; 

* 	 I'efficacit6 des pratiques sanitaires tradi-
tionnelles. 

4. el 5. Alimentation et Gestion 

Les rcconrmandations Ondanant is sections 
Alirncntalion cel ( stion ont 06 rcgroulxes ctint 
donn6 qu'cllh.'s se rccouvraicnl ct sc conpl aicnt. 

Us acs dc rchcrche ont Wttclassts sous plusicurs 

rubriqucs. 

a ) L'animal lui-m~ne 


* 	 Recherche foiLimuntale sur I'cfficacitC de 

l'utilisalion d'animnax ni1lcs o(i fcmclles pour 

le trail; 


* 	 Rccherche sur les besolns en cau, notauiiimcn 

dlins le Sahcl ct s' gissait dfanitnam asircints i 

tin travail niiblc. 


b) ies aliments du bMtail et Iculs propri~ts 

o 	Nornnalisation ics mdthodes analyiiques, en 

,articulier celles tlui concenrcnt Ics fibres 


(renuplaccr I'utilisati on de la cellulose brute 

comme [xiranuetre l lali tltode de Van Sist), 

Ic taux azotC des aliments ct Ics scls rnintraux 

wasid&nrs individuellcmcnt, notammcnt Na, 9, 


Ca, Fe ct Mn. 

" 	Disponibilit6 ct utilisation des adimcnts du bhtail 

en vue de I'arnlioratiin dc la production. 


Autres ressources alimenlairs utilisables.* 

" 	 Amidlioration de la qualit6 des aliments du hxtail 

par" Ia transformatimn.
 

* 	 Utilisation dc techniques biotlchnologiqucs, cn 
particulier cellos recourant i I'utilisation de 
chanpignons. 

c) 	 Interactions animaux x aliments 

* 	 Utilisation des aliments ct besoins 6nmrgCtiques 
lius au travail ct i d'autrcs mdcanismes dc 

production. 
* fls els•Rpxrscnt~c 	 les pcetccs de poi4 dud's I asorus 

i la m6diocritd des pcrfonnancesalimeniatior, 
ci i la pr(dispositior aux maladies. 

o Type ct comp)siiin des pertes ponddrales dues 
au Iravail, ct gains ixrnlr- ux r&dis&s Ions de la 
r6-alinientation ulltricure. 
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d) 	Rentabili de Iutilisutlon de In traction 
aninmle 

0 	Avantagesconlxrtifsentre Ictravail, lctaux de 
croissance chcz Ics jcunes aniniax, ct Ia 
production de lait ct ls perfomitnccs de [a
reproduction chicz Is vaches. 

* 	 Rcntahiilitdc'c lcvagc df animaux de trai lxur 
Ietransport. 

LL groupe a attir 'Iatlcntion stir Icfai ie ni Ics 
axes de recherche ni les dirmaines priortaircs 
d'intervcritior, ni' taitnl Ics ni mcs dans I'cnscmhlc 
i 	 I r ion. 

Unc fois les prioilis idcntifi'es, Ies 
m tniiotdoogicsrc'hcrchC cIrc noia­ti tkL-vront 
el:oCs,Lt pariiculircicnt Ils teclhiques d'analysc 

dc, alirernts ct I s rechcrclic,, stir e.sressourccs 
alinrcntr;r.; dc subsiitution. 

6. 	 Ilarnais et namt~riels 

Cc groupe ce.l arriv 'i la cmclusion qu'il taai 
prfcrablc que la reclierchc rondairntalc stir Ia 
conccltion dc mat ricls ci d'outi ls sOit cffectu6C 

dants cs ccntrcs de rcclhcrclhc des pays dvclopp,s, 
tscentiellcnicnt cn raison de.s cotils affdrtnLs ii la 
mist en txtlvrc de cc typde recherche. 

Par conire, ii v a lieu doricnier Ia recherche 
Par con il I a l do ric ntr e 

df adaptation vcns Ics donaincs stirsants: 
0 	 misc ai point d'outils plus 16gcrs ct plus faciles 

t manipulcr ct munis d'un nonlbre mi',inal de 
fxations spcialis6cs; 

0 	misc au point de bincuses 'i traction anitaale plus 
cfficaces, y compris des hincuses adap6es i la
culture intercalaire; 

* 	 amlioration des essictux cl des roues de 
charrettes; 

p 	 mtxloles de bits utilisables dans Is 	 rtgiots 
inaccessibles aux charrcttes; 

0 	61alxration ct diffusion de I'information stir Ics 
harnais conqus pour ls attelages A un seul 
animal. Le groupe a eslim6 qu'il n'itait pas
ndccssaire d'entrcprendrc des rccherchcs plus
pontLes sur ets irnis dstins aux ttclagcs li 
deux animaux. 

7. 	 Aspects socio-6conomiques de latraction animale 

I.e grot)c a estim ilu' il fallait renerdes recherches 

pour. 

0 	determincr ls avaniages A long tenne qui 
dcoulent de I'utilisation de la traction animale; 



* 	 mettre au point des instruments et introduire des 
animaux mieux adaptds aux systimes de culture 
des rdgions particulieres; 

Le groupe a dgalement insistd sur lefait quc les 
domaines d'intervention prioritaires en matibre de 
recherche etde ddveloppemcnt varient d'une rdgion 
agro-&ologique 'autre. 

De nombreux autres facteurs li6sA latraction 
at,imale ont 6 examin6s par ce groupe, y compris 

le regime foncier, lalutte antiglossinaire et la 
trypanotol6rance, les pratiques culturelles, les 
problImes d'infrastructure, l'2ppui institutionnel et 
]a participation des femmes, mais peu d'entre eux 
ont W jugds susceptibles de faire l'objet de 
recherches. 
8. 	 W t de recherche 

M o 

S'agissant de larecherche sur latraction animale, 
lesrecommandations suivantes ont t6formul6es. 

II faudrait: 

nonnaliser les mthodes de mesure de la 
consommation alimentaire, de la force de 
traction dtploy~c, des distances parcounies et 
d'autres param.tres physiques; 

0 	 nornaliser lcsmdthodes de collecte des donnes 
d'enqu te telles revenus de Vex­celles sur les 
ploitation et I'utilisation de lamain- d'oeuvre; 

0 	 d~terminer la prncision requise en cc qui 
concerne lesinstruments utilisds pour mesurer 
les param&tres physiques tels que laforce de 
traction, l'effort d6ploy6 etlatemperature corpo­

relle, en tenant 	 dOment compte des coOLs y 
affTrents; 

0 	 dlabore-r des protocoles expLrimentaux adapts 
etnormaliser les questionnaires en maime temps 
que sont ddtcrmin6es les proc dures de collecte 
des donndes. 

Par ailleurs, ilfaudrait que 

* 	 les stations de recherche adaptent les indtho­
dologies Ctles outils existants Ailacollecte de 

donn6es en milieu paysan, notamment pour cc 
qui co,lceme les.tudes sur lanutrition, les 
performances et le stress dO au travail; 

0 	 leROATA adopte une m6thodologie normalisde 
de collecte etde transmission de I'information 
afin d'assurer lacomplmnentarit et[a synergie 
des travaux de recherche n.alis6s par les 
membres du Rfseau. 

Synth~se de I'Atelier 

Y. Bigot 

Dans son allocution, M. Bigot s'est longuement 
dcendu sur les thmes abord6s au cours des ddbats. 
IIa rappcl6 que latechnologic de latraction animale 
(TA) ne datait pas de hier et qu'il fallait tirer les 
le.ons du pass6. Certains programmes de 

recherche-developpement nis en place en Afrique 
de l'Ouest semblent avoir &6conqus comme si rien 
navaicjamais exist6 ;:uparavant alors qu'en Afrique 
subsaharicnne, lestentatives, rdussies ou non. 
d introduction de ]a TA faites depuis plus d'un siicle 
sont riches d'enscignemcnts. IIs'agit non seulement 
de dgager les leqons du pass6 rmiataussi de tirer 
poi des exp6riences r6aliscs p dans le
arout 

monde. 11nWest pas ndcessaire de refaire
des 

recherches qui ont d6ji Wconduites ailleors. 

Le R6scau adonc un i6lede preinierplan Ajouer 
pur indiquer aux programmes nationaux les 

r6alisations etles connaissances sp6cialis6es qui 
existent d6j. D'une certaine faqon, c'est cc ,Iquoi 
s'est employ6 I'Atelier. Bien que l'objectif visddtait 
de susciter I'inergence de themes de recherche, la 
plus grande partie du temps avail 6t6 consacrfc A 
'&change d'exp&iences. Dans cc scrs, ]'Atelier 

avail constitu6 un dv~nement f6cond, mais n'avait 
pas atteint lebut qu'il s'dtait fix6. 

M. Bigot aensuite fait lepoint sur 1Hvolution de 
laTA en Afrique de l'Ouest depuis lacrtation du 
ROATA en 1985. Lune des principalcs caract6ris­
tiques J- cette qe latechnologicdvolution 646i 

avail acquis ses leltres de noblesse en Afrique de 
I'Ouest etque lespoliticiens s'6pargnaient dWsor­mais Ic ral quils sc donnaicot dans les ann6cs (A 

et70 pour entraver les op6rations de TA. [)'une 
importance comparable est Ic fait que V'on ,e rende 

CIRAD, B.P. 5035, 34302 Montpellier Cedex (France). 
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compte que lestechnologies de laTA sont souvent 
subordonnries aux particularitds des regions. C'est 
ainsi que dans les ouvrages publi6s de nos jours, ou 
ne trouve plus gu~re lesdirectives gdn6ralis6es ou 
les recommandations d'application g6n6rale qui 
caractrisaient les publications sur la TA des 
ann6es 50, 60 et70. I1ne faudrait pas sous-esdmer 
I'irnportance de cette 6volution. car ellereprsente 
un changement d'attitude radical ,l'6gard de la 
recherche et du d6veloppemcnt: on s'abstient 
aujourd'hui de rechercher ou de recoinmander des 
solutions universelles. 

Par ailleurs, il apparait que laTA est int6gr6e aux 
syst nmes de production, etque I'effet de l'approche 
syst~me adopt6e par leRseau s'6tend AI'ensemble 
du processus de recherche-ddveloppement. Ce 
phdnorn ne s'observe dgalement dans laplanifi-
cation des projets et la mod6lisation 6conomique: les 
projets ne se fondent plus sur des modcles 
6conotniques etfinanciers rigides o'utilisation de la 
TA. Cette approche pluridisciplinaire a 6galenient 
eontribu6 A l'engagement de zootechuiciens et de 
sp6cialistes de 1l'evage dans les programmes de 
recherche et de d6veloppemeniit dans ledomaine de 
laTA. Ainsi, comme on a pu I'observer, un grand 
nombre de participant. A ]'Atelier 6taient des 
zooteclniciens, et lanimal tait au cocur de 
plusieurs d6hats. II y a quelques ann6es, un atelier 
commc celui-ci aurait 6 dominI6 par lapr6sence 
d'ingIuieurs du g6nie rural. C'e;t un autre signe 
d'Cvolution. Le regain dint6rt pour laTA ne devra 
toulefois pas miasquer I'importance des r6les 
compl6nientaires de 1'nergic humaine et de 
l'6nergie m6canique; cest on risque dont le R6seau 
devra prendre conscience, 

Apros avoir rappel6 que les groupes de 
discussion 6taient arrives ;i laconclusion qu'il 5tait 
superflu d'entreprendre tiesrecherches fotdatnen-
tales sur lemat6riel de culture attcl6e, aM. Bigot 
constat6 q-e I'opposition entre avantages et 
d6savantagcs des instruments polyvalents ct 

monovalents n'ttait toujours pas r6solue eiqu'elle 
te Ic sera qu'au cas pai cas. D'autre part.si l;a 
recherche fondamentale sur lemal6riel n'apparait 
pas n6cessaire, il y a lieu en revanche d'6tudier 
l'aspect approvisionnement en matriel de !rait ainsi 
que sur les distorsions dues aux interventions 
effectu6ces par :es projets,. l'unicitL des fournisseurs 
etau peu de cas faitdu secteurarisanal ou tinfortel. 

Alors qu'il ne semble y avoir aucune raison 
valable d'engager des tOtudes sur lesquestions 
,conomiiques ou sur lamodllisation, lechamp 
d'application de echerches fondamentales plus 
pouss6cs sur les animaux apparait considerable, 
encore que laquestion de savoir s'ilfallait effectuer 

des recherches de type "masque A gaz" en milieu 
contr6l6 ou s'il 4tait piffdrable de conduire toutes 
les recherches dans les syst~mes de production 
cibles demeure controvers6e. L'exprimentation 
avec des animaux comporte on certain nombre de 
probl mes et ]a nonnalisation des protocoles 
expdrimentaux est indispensable. Les recherches 
zootechniques ne devraient pas simplement 
concerner des animaux particuliers mais englober 
l'analyse de I'ensemble du secteur de 'lt1evage, y 
compris les interactions agriculture-1evage. 

L'une des principales conclusions de I'Atelier 

est que larecherche fondamentale s'avere rareincnt 
n6cessaire etque larecherche - action appliqu6e 
repond mieux aux situations pr6valant en Afrique. 
Les technologies actuellement utilis6cs pourraient 
6tre adapt6es divers systemes de production scion 
on processus itratif. lon nombre de technologies 
sont propres aux zones &ologiqucs ob dles sont 
mises en oeu'.re et il faudrait privil6gier ltNchange 
d'exp6riences au soin de chacune de ces zones. 

Sur ]abase de cetie analyse, M. iHigot a conclu 
que le R6scau devrait s'attac.her hfaire ladistiit'icm, 
cntre les diff6rcntcs .ones bioclimatiques de 
I'Afrique de l'Ouest etorganiser les futurs ateliers 
en cons6quence. Lc rasseniblement de praticiens de 
laTA op6rant dans des conditions 6cologiques 
semblables favoriseraitles discussions approfondies 
centr6es sur ne rgion precise et pennettrait de 
c6boucher sur des recommandations de recherche 
bien d6finics. II reste cependant que leRdseau doit 
dviter Lc mcttre l'accent sur larecherche en tant que 
telle mais devrait plutot s'employer Aconstituer one 
source intemationale dinfonnation. 11s'attachera 
par ailleurs A renforcer, au travers d'activitis 
d'6clianges et de formnation, lesconip6tences de ses 
membres individuels. (ltu'il engagera :effectuer des 
6tudes de diagnostic bien ddfini-s dans leur propre 
pays. Li techerche sur IaTA faisant appel Aun type 
particulier d'op6rateur, les projets devront avoir la 
souplesse requise pour permettre aux personnes et 
aux ressources de passer d'un pays A I'autre. II 
faudrait pcut- tre envisager Ia possibilitL de mettre 
les programme.; de recherche en adjud;cation afin 
que les nicilleures 6quipcs de rechtrche th6matique 
obtiennent I'appui qu'elles icqui~rent. 

l.es cotnineotaires de I'auditoire avaient insisi6 
sur le isque fxitentiel de se concentrer sur la 

recherche pour larecherche, au d6triment des petits 
exploitants agricoles. IIexiste on autre risque: celui 
de considrer laTAd'un point de vue masculin etde 
se d6sintresser ie l'utilisation potentielle de 
l'6nergie animle comme moyen de soulager le 
travail des fenmes. 
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The Oxylog for Oxen 

P.R. Laiwrence and J.T.Dijkman 

The Oxylog is made by P.K. Morgan Ltd, Rainham, Kent, U.K. and was originally designed by Humphrey 
and Wolff (1977) to measure oxygez, consumption of human beings over periods of minutes to hours. To 
adapt the Oxylog for working oxen, an airtight face mask was made which scaled round the animal's mlzzle 
by means ofa latex rubber cuff. The body of the mask was made of plywood and was of a simple geometric 
shape that can be easily adapte I 'o animals of different sizes. Inlet and outlet valves were made using the 
valve flaps of the original 'human' mash in groups of three to increase their capacity. A scaled-:qp version 
of the original turbine flowmeter was fitl d on the inlet side of the mask. Finally a bypass tube was attachcd 
t the inlet to the Oxylog thus allowing only a p,)rtion of the expired air to pass over the poh, rographic 
oxygen electrodes. 

Tne modified Oxylog was calibrated and tested against a conventional open circuit gas analysis system. 
To do this, a cow wearing the Oxylog worked on a trea.mill. All the expired air issuing from the Oxylog 
was then passed through the open circuit system. Fourteen simultaneous determinations of oxygen 
consumption were performed over periods of 3(-60 min each. On average, the open circuit system gave 
results which wer 1.51% higher than those from the Oxylog with a standard error of +/- 0.96. The 
modifled Oxylog has subsequently been used in Nepal, Colombia and Nigeria. It has proved robust and 
reliable and is a valuable new tool for draught animal research in the field. 

Reference
 
Humphrey, S.J.E. and Wolff, H.S. 1977. The Oxylog. Journal of Physiology, 267, 12p.
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A Comparison of Local and Jersey Crossbred Draught Oxen 
in the hills of East Nepal 

R.A. Pearson, RE Archibald and LCampbell 

Four pairs of draught oxen (2 local and 2 Jersey crossbred) were studied when they ploughed bari land 
on local farms. 

Work done, distance travelled and body temperature of each ox were measured continuously over a 5 
b working day. A different team worked each day, completing at least 8 days work each. 

Individual food intakes and digestibility of feed were measured when the animals were given rice straw 
and tree fodder, and housed and fed according to local husbandry practices. 

The Jersey crossbreds, particularly the longer-legged type, had a higher rate of work than the local 
oxen in this study. They did significantly more %workand covered a greater distance during the day. 

The absence of a hump in the crossbred oxen had no effect on the position of the yoke or the way the 
oxen pulled when ploughing. 

At first sight Jersey crossbreds would seem io be tile oxen of choice in the hills; however, a number of 
factors have to be considered. 

The longer-legged type of Jersey crossbred tended to work more erratically than any of the other teams. 
This did make them difficult to manoeuvre on small terraces, unlike the other teams which worked steadily 
throughout the day. A fast rate of work made the oxen more liable to heat stress. The crossbred oxen 
required more rest periods when ploughing than the local oxe. When fed according to local practices 
and given the same amount of feed as local oxen, Jersey crossbreds tended to do !ess well. During the 
ploughing months, the local oxen gained weight, while the crossbreds remained the same or lost some 
weight. Farmers often do not like the typical 'cmsey' appearance of some Jersey crossbreds, with cow hocks 
and prominent pin bones. The (all Jersey crossbreds can be difficult to pair up for work with other oxen 
as many of the local oxen available are shoiter. 

Although there are disadvantages to keeping Jersey crossbreds for work, their favourablh work output 
suggests that the introduction of the Jersey crossbred in the hills is unlikely to be detrimental to the 
performance of the work oxen population. 

Animal Traction Research Activities at Hohenheim
 
University.
 

J.Betker and K. Dippon. 

Abstract not received. 
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Fourth Workshop of the West Africa Animal Traction Network 

held 9-13 July 1990, Bagauda I.akeI lotel, Kano, Nigeria 

"Research for Development of Animal Traction" 

Section 13 
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