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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 activitics, 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 is based, had the theme of “Rescarch
for the development of animal traction in West Africa”. This theme was originally identificd in May 1989,
during an animal traction rescarch protocol planning mecting held in Addis Ababa, Ethiopia. The
planning mecting 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 rescarch
organizations in Africa. The participants at this meeting noted that carlicr workshops had had themes
rclating to animal power in farming systcms and animal traction for agricultural development. It was
thercfore thought appropriate to have a workshop with a distinctly rescarch-oricntated 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 countrics in West Africa, castern 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 francophonc participants came from many different disciplines and
intcrest-groups. There was an cven balance between research-orientated contributors and those
concerned more with development and extension, It was a specific objective of the workshop that people
of widcly differing roles and backgrounds should be brought together to critically review cxpericnces,
necds and methods in animal traction rescarch, and highlight prioritics for rescarch-development
initiatives.

The West African Animal Traction Network Steering Committee wishes to thank all organizations and
donors who supported the 1990 workshop. Gratitude is duc to the Institute for Agricultural Rescarch
(IAR, based at Samaru) and the National Animal Production Rescarch Institute (NAPRI, base at Shika).
Thesc institutions which arc 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 Evropean Community (EC), Deusche Gesellschaft
{r Technische Zusammenarbeit (GTZ), the International Development Research Centre (IDRC) and the
Techical 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. The publication of these
proceedings has been made possible by ILCA and the EC, and their support is fuliy acknowledged.

The steering committee hopes that this fourth volume in its serics of WAATN workshop preceedings
has raised salicnt issues for animal traction rescarch, development and extension within the West African
region. It is also hoped that the workshop conclusions and the many papers will be uscful to those
concerned with animal t1action research and development in other arcas.

The WAATN stecring 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 Réscau Guinéen sur la Traction Animale (RGTA). This national nevwork was established
with the assistance of the Association de Coopération Technique (ACT) and was strongly influcnced by
the proceedings of previous WAATN workshops.

During its planning in Guinca, the WAATN stcering committee drew up an agenda for a serics of
further network meeltings and workshops. However, the committee would like to stress that such formal
activities arc only the visible tip of the nctworking iccberg. Throughout the region, many individuals and
organisations involved in animal traction arc regularly cngaged in study visits, information cxchange,



document circulation and research collaboration. Such continuing activitics have resulted from previous
network mectings and publications,

Finally, the committce 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). WAATN
proudly associates itself with ATNESA, which was formed soon after the Kano workshop, with goals
similar to thosc of WAATN. The WAATN committce wishes this new network well and looks forward to
uscful networking collaboration with ATNESA.

West Africa Animal Traction Network Steering Committee
Kindia, Guinca, December 1992

Dayo PHILLIP, Nigeria

Adama FAYE, Sencgal

Bai KANU, Sierra Leconc

Kossivi APETOFIA, Togo

Gouyahali SON, Burkina Faso

Paul STARKEY, UK

James OLUKOSI, WAFSRN

Eb OLALOKU, ILCA



Préface

Depuis sa création en 1985, lec Réscau oucst-africain de la traction animale (ROATA) s’est efforcé
d’encourager I'utilisation de la traction animale dans les systeémes de production de I'Afrique de I'Oucst.
Différentes activités ont été lancées a cet cffet, et notamment 'organisation de séminaires qui favorisent
I'échange d’informations sur lcs nombreuses facettes de la traction animale.

Le Séminairc de 1990 dont il est rendu compte dans le présent ouvrage €tait consacré A la “Recherche
en vuc du développement dc la traction animale en Afrique de I'Ouest”. Ce thé¢me avait été déterminé cn
mai 1989 2 I'occasion d’une réunion de planification des protocoles de recherche sur la traction animale
tecnuc 3 Addis-Abeba (Ethiopic). Organisée par lc Centre internetional pour I'élevage cn Afrique
(CIPEA), cllc avait rassemblé les membres du comité directeur du ROATA ct les délégués de plusicurs
institutions nationales de recherche agricole de I'Afrique. Les participants avaient fait remarquer que le
dévcloppement de la culture attelée et Putilisation de Pénergic animale dans les systémes de production
avaicnt déja figuré au nombre des thémes abordés au cours de séminaires antéricurs, Il avait donc été jugé
4 propos dc consacrer le séminaire 3 un theme spécifiquement axé sur la recher che, encore qu'il convenait
de ne pas faire l'impasse sur Iz dimension développement de la traction animale.

Le théme choisi suscita un grand intérét. C'est ainsi que le Séminaire, organisé 3 Kano (Nigéria) ct
ouvert A tous ccux qui s'intéressent A la traction animale dans la région, a accucilli des spécialistes venus
de 19 pays de P’ Afrique occidentale, oricntale et australe, soit 93 participants anglophones ct francophones
au total qui relevaicnt de disciplines ct de groupes d'intéréts tres divers. Le nombre des scientifiques
¢quilibrait cxactement celui des agents de développement ct de vulgarisation. De fait, 'un des objectifs
précis du Séminairc était de rassembler des personnes d’origine ct de compétence trés diverses afin de
les cngager A faire I'examen critique des expéricnces, des axes de recherche ct des aspects
méthodologiques dc la recherche sur la traction animale et 3 dégager les voies d'intervention prioritaires
en la maticre,

Le comité dirccteur du Réscau oucst-africein de la traction animale ticnt 3 remercier touns les
organismes ct baillcurs de fonds qui ont soutenu les assises de 1990. Sa reconnaissance va également aux
deux institutions de I'Université Ahmadu Bello de Zaria qui ont accucilli le séminaire: Plnstitut de
recherche agricole (IAR) de Samaru et le National Animal Production Rescarch Institute (NAPRI) de
Shika. Il remercic tout particuligrement les organismes extéricurs qui ont parrainé la réunion, notamment
le Centre international pour I'¢levage en Afrique (CIPEA), la Commiunauté curopéenne (CE), 'Agence
allemande de coopération technique (GTZ), le Centre de recherches pour le développement international
(CRDI) ct le Centre technique de coopération zgricole et rurale (CTA). Il lui faut également remercier
le comité local d’organisation au Nigéria composé des chercheu s ¢t des agents de 'IAR, du NAPRI, de
I'Officc de développement agricole ct rural de PEtat de Kano ct du bureau du CIPEA a Kaduna. Enfin,
la publication de ces actes n'aurait pas pu voir l¢ jour sans le concours du CIPEA ct de la CE.

Ce quatriéme volume de la séric des comptes rendus de réunion du ROATA souleve un certain nombre
de questions pertinentes concernant la recherche, le développement et la vulgarisation de la traction
animalc en Afrique de I'Qucst. Les nombreuses communications préscntées ct les conclusions du
séminaire devraient cependant intéresser tous ceux qui sont engagés dans des programmes de recherche
ou de développement cn matitre de traction animale dans dautres régions du monde.

Cette préface a é1¢ rédigée par le comité dirccteur du ROATA lors d’unc réunion qu'il a tenuc cn
Guinée cn décembre 1992, suite A un atelicr organisé cn milicu paysan ct auquel il avait €€ invité a
participer par Ie Réscau guinéen sur la traction animale (RGTA). Mis en place avec Iassistance de
I'Association de coopération technique (ACT), ce réscau national a ét¢ initié sous 'impulsion des actes
de séminaire précédents du ROATA.

Au cours de sa réunion de planification cn Guinéc, lc comité directcur du ROATA a dressé un
calendricr des réunions ct séminaircs qu'il compte organiscr. I! ticnt cependant A souligner que ce type
d'activités institutionnalisées nc constitue que la partie émergée dc Iiceberg. En cffet, d’un bout a Pautre
de lasous-région, de nombreux individus et organismes engagés dans des programmes dc traction animale



effectuent régulidrement des visites d'¢tude, procident a des €changes d'informations ct 2 la diffusion de
la documentation et collaborert aux travaux de recherche, La poursuite dc ces aclivités est le fruit des
réunions et des publications du Réseau.

Enfin, le comité du Réseau oucst-africain de la traction animale se félicite de la création du Réscau
de recherche sur la traction animale en Afrique de PEst et cn Afrique australe (ATNESA). Lc ROATA
est fier de s"associer 2 cette structure, dont la mise en place intervient peu aprés la tenue du séminaire de
Kano et qui poursuit des objectifs analogues aux sicns. Le comité du ROATA présente scs meilleurs
souhails au nouvcau réseau ct se réjouit a 'avance des collaborations qui s'institucront avec lui,

Le Comité directeur du Réscau oucst-africain de la traction animale
Kindia (Guinée), déccmbre 1992

Dayo PHILLIP, Nigéria

Adama FAYE, Sénégal

Bai KANU, Sierra Leone

Kossivi APETOFIA, Togo

Gouyahali SON, Burkina Faso

Paul STARKEY, R.-U.

James OLUKOSI, RESPAO

Eb OLALOKU, CIPEA



Editors’ Preface

Tlie 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
idcas 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 cver to rescarch into ways of developing appropriate animal traction
techniques and making them available 1o farmers.

This need not alviays be the formal rescarch of the professional scientist. Farmers and extension
workers can and do have new idcas and the rdle 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
raiscs the status of AT in the cyes of the general public, funding bodics, and policy makers

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

Onc of the problems of scicntific research is that it is extremely time-consuming. The result has been
taat the cditing of these Proceedings has perforce had 1o be fitted into a very busy experimental schedule
dictated by the exigencics of the agricultural calendar which cule both farmer and practical scientist! Many
of the papers submitted required considcerable cditing; tables and diagrams had to be reworked, and
missing abstracts provided. Peter Lawrence and Jeroen Dijkman cdited all English papers, Peter
Lawrcnce reworked tables and diagrams where necessary, and Kate Lawrence cdited the French papers,
formatted all papers and tables and was responsible for correspondence with the authors, French and
English. All cdited papers were despatched to the authors for vetting and approximately 50% replied,
cxpressing satisfaction with the result. To any unsatisfied authors who did not reply, we extend our
apologics, but West African collragues will appreciate the difficulty of operating within an arca where
communications, cspeciaily between anglophone and francophone countries, can be problematic,

Morc importantly, the time-consuming nature of rescarch means that researchers do not always have
the time or opportunity to disseminate their findings in the most wide-ranging and cffective manner.
Organisations likc WAATN and ILCA, through their publications and project involvement, do an
invaluable job in sprcading ncw information among thosc who need it most. We hope these latest
Procecdings will prove as useful as their predecessors in this respect.

Peter Lawcence
Animal Traction Rescarch Coordinator, ILCA
Editor in chicf

Kate Lawrence
Teaching Fellow, University of Edinburgh

Jeroen Dijkman
Consultant, ILCA

Pau! Starkey
African Animal Traction Network Consuliant

November 1992



Préface des Rédacteurs

Lintitulé du présent séminairc “Recherche en vue du développement de Ia traction animale” fait valoir
que lc développement de la traction animale (TA) ou de tonte autre technologic repose sur la recherche.
Si de nouvelles idées ne sont pas constamment produites, éprouvées ct mises en pratique, on risque de
tomber dans la stagnation ou, plus généralement, dans la régressicn. La pression démographique et les
changements qui se produisent de nos jours au niveau du climat, des cultures el des pratiqucs
agronomiques rendent d’autani plus nécessaire la recherche sur la mise au point de techniques
appropriées de traction animale ¢t sur la maniére de les diffuser aupres des paysans,

Ricn n'oblige toutefois ces recherches a sevétir un caractdre formel ct A étre conduites par des
chercheurs professionnels. De nouvelles idées peuvent également venir, et viennent d'ailleurs, des paysans
et des agents de vulgarisation, Le réle des chercheurs et des autres spécialistes consiste alors a procéder
& Pévaluation systématique des idées proposées. 11 n’empéche que la participation dc chercheurs
professionncls dans la recherche sur la TA a pour cffet de rehausser le statut de cette pratique aux ycux
du public ainsi qu’a ceux des donateurs et des dirigeants,

La diversité des recommandations émises par les groupes de travail 4 I'issue du séminaire donne la
mesure de limportance des travaux de recherche entrepris ct reflete le grand nombre de sujets quilya
licu d'aborder. Dans certaines disciplines (par exemple la nutrition), les questions qui demcurent sans
réponses sor: plus nombreuses que dans d'autres {par exemple I'économice), mais des études sont
néanmoins nécessaires dans chacune dentre clles pour aider les paysans qui pratiquent la TA a améliorer
les techniques qu'ils utitisent A Iheure actuelle et 3 se préparcr A affronter les changements a venir,

Larecherche scientirique a pour inconvénient d’exiger énormément de temps. C'est ainsi que I'édition
dc ces actes a Jii s'insérer dans le programme de travail expérimental tris chargé que les exigences du
calendiier agricole imposent aux paysans cl aux chercheurs de terrain. Une bonue partic des
communications soumises nécessitait un important travail de mise cn forme; il a fallu refaire les tableaux
et les diagrammes et rédiger les résumés manquants. Les communications en anglais ont été vérifiées ct
préparées en vue de lzur publication par Peter Lawrence et Jeroen Dijkman; Peter Lawrence a refait les
tableaux et les diagrammes ¢n cas de besoin; ¢t Kate Lawrence a assuré la vérification et Ia préparation
¢n vue deleur publication des communications en frangais, la misc en forme sclon les normes requises de
ensemble des communications ¢t tablcaux, et la correspondance avee les autcurs anglophones ¢t
francophaoncs. Les texics revus ct corrigés ont tous ¢1¢ cnvoyés 2 leurs auteurs aux fins de ratification.
Enviror. la moitié d’entre ceux-ci nous ont répondu ct s sont déclarés satisfaits du travail effectué, Nous
nous excusons aupres des auteurs non satisfaits qui ne nous ont pas répondu, mais nos collégues
oucest-africains sauront évaluer 3 leur juste mesure les difficultés inhérentes aux démarches entreprises
dans une région obl les communications, notamment cntre pays anglophones ct francophones, peuvent
Ctre problématiques.

On ne saurait par ailleurs aégliger le fait que le temps qu'ils consacrent A la recherche cempéche trds
souvent les chercheurs de diffuser leurs résultats sur la plus grande échelle et de la manidre la plus efficace
possible. Par le biais de lenrs publications et de leur participation aux projets, des structures telles qucle
ROATA ct le CIPEA font un important travail de diffusion des nouvelles connaissances auprds de ceux
qui cn ont le plus besoin, Nous espérons que le présent recueil constituera A cet égard un outil aussi
précicux que les ouvrages qui Pont précédé,

Peter Lawrence Jeroen Dijkman
Coordonnatcur du Réscau de recherche sur la traction animalc, CIPEA  Consultant, CIPEA
Rédacteur cn chef

Paul Starkey
Kate Lawrence Consultant auprés du
Chargée de cours, université d’Edimbourg Réscau de recherchs sur

la traction animale
Novembre 1992
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Opening Addresses

Welcome Address

The welcome address was given for the Vice
Chancellor of Ahmadu Bello Univumity by
Professor Saka Nuru, Deputy Vice Chancellor and
Dircctor of the National Animal and Production
Rescarch 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 gevernment
authorities in Nigeria, who now saw animal traction
as a viable alternative to tractorisation,

Keynote address

The keynote address on animal traction in
Nigeria was given by the Chief Agricultural
Enginceer, Mr J.A. Dairo, representing  the
Honourable Minister for Agriculture and Natural
Resources. He stressed the importance and
appropriatencss of animal traction, noting that the
Ministry was giving the technology much attention,
particularly through the activitics of agricultural
development projects in the porthern states. He
urged the workshop to discuss issucs 1 depth and
make concrete recommendations relating both to
research and practical development, emphasising
that the development process was a partnership
between policy makers and research workers,
cxtension 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 traction, emphasising how cach photograph
was in some way connccted with the varous
aclivities of the West Africa Animal Traction
Network (WAATN) during the past five ycars and
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presenting the numerous uses of animal power
around the world. Slides were shown to illustrate
aspects of each of the workshop subthemes and
recent rescarch in the various arcas in different West
African countrics was briefly introduced, with
examples of both formal rescarch studies and
farmer-led research-development initiatives.

Keynote paper

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 Fayc outlined the
development and activities of the Network since its
inception in 1985. He clarificd the misconception
that the Intemiational Livestock Centre for Africa
(ILCA) had formed a separatc animal traction
network, and pointed out that » memorandum of
understanding  had been sizned between the
WAATN and ILCA. In this, ILCA, as a member of
WAATN, had agreed to achieve its animal traction
nctworking goals in West Africa within the
framework of WAATN,

The Network and ILCA

The Dircctor General of ILCA, represcnted by
the ILCA Animal Traction Thiast Coordinator, Mr
Ralph von Kaufmann, introduce. participants to the
role of ILCA. He commcnted favourably on the
relationship between WAATN and ILCA and honed
that the prescnt werkshop would allow the network
to progress from information exchange to active
rescarch collaboration. In this case, ILCA would
endcavour to usc ils own comparative advantages to
support network activitics and complement the
animal traction work of the various national research
programmcs.
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Allocutions d’ouverture

Allocution de bienvenue

L allocution de bienvenue 4 été prononcée au
nom du Vice-Recteur de I'Université Ahmadu Rello
par le professeur Saka Nuru, adjoint au vice recteur
et directeur de 1" Institut national de recherche surla
production animale (NAPRf). Celui-.i a souligné
que la traction animale était de plus en plus utilisée
par les familles rurales au Nigésia ctque les autonités
administratives du pavs qui vovaicnt désormais en
clle unc alternative viable 2 la tractorisation,
manifestaient un vif intérét pour cette technologic.

Allocution liminaire

Lillocution liminaire sur la traction animale au
Nigéria a ét¢ prononcée par I'ingénicur en chef du
génic rural, M. J.A. Dairo rcprésentant officicl du
Ministre de Pagriculture et des ressources
naturelles. 11 a souligné I'importance ct la
pertinence de la traction animale ¢t a indiqué que
son ministére accordait A cette technologic un vif
intérét, en particulicr par le biais des projets de
développement lancés dans les Etats du Nord. 11 a
invit¢ les participants 3 P Atclier & discuter en
profondeur des questions dont ils élaient saisis ct A
formuler des recommandations concrdtes tant sur la
recherche que sur les actions de déveoppement i
entreprendre et a souligné que le suceds du
développement dépendait d' un partenaniat réel entre
responsables, chercheurs, organismes de vulgari-
sation ct institutions de développement. 11 a invité
les participants A ¢tudier de manidre exhaustive les
conscquences socio-économiques de I'adoption de
la traction animale.

Introduction au discours-programme

AT aide de diapesitives, le Consciller technique
du Réscau, M. Paul Starskcey, a fait un tour d' horizon
des questions de traction animale en explicitant les
1pports qui existaient entre les diverses images
projetées ct les différentes activités menées par le
Réscau oucst-africain  de  traction animale
(\VAATN) au cours des cinq demniéres années, Il a
¢également décrit les multiples usages que I’ on faisait
de la puissance de traction 2 travers le monde, Des
diapositives ont ensuite é¢ projetées pour illusaer
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les différents aspects des divers sous-thémes de
I’ Atelier, et les recherches récentes menées dans
différents p-'s de I'Afrique de I'Ouest ont é1é
brigvemnent présentées a I'aide 0 exemples faisant
fond sur des études de ty pe formel aussi bicn que sur
des initiatives endogénes de recherche-dévelop-
pement conduites par les paysans,

Discours-programme

Le discours-programme  ¢laboré par le Dr
Adama Faye, président du Réscau ouest-africain de
traction animale est donné in extenso A la fin de la
présente scetion. 11 a été u par le Dr K. Aptofia qui
le représentait. Le Dr Faye a défini les objectifs du
WAATN avant de brosser un tableau des
événements survenus ct des activités entreprises au
niveau du Réseau depuis sa création cn 1985, 11 a
levé I'équivoque qui tendait A faire croire que le
Centre intemmational pour 'élevage en Afrique
(CIPEA) avait formé son propre réscau de traction
animale  ¢n  soulignant  nolamment  quun
mémorandum d'accord avait été signé entre le
WAATN et le CIPEA. Aux termes de celui-ci, le
CIPEA en tant que membre du WAATN s’ engageait
a réaliscr I'ensemble des objectifs qu’il poursuit en
mati¢re de recherche en réscau sur la traction
animale ¢n Afrique de I'Oucest dans le cadre du
WAATN,

Le Réseau et le CIPEA

Le Dircecteur général du CIPEA, representé par
le coordonnateur du Secteur de recherche sur la
traction animale du CIPEA, M. Ralph von
Kaufmann, acxpliqué aux participants la mission du
CIPEA. 1l s’cst déclaré satisfait des relations qui
existent enure le WAATN ct le CIPEA ¢t a exprimé
Iespoir que le présent atelier permettrait au Réseau
de passer du stade de réscau  déchanges
d’information A celui de réscan actif de recherche
concertée.  Dans un tel contexte, le CIPEA
s'cfforcerait &e mettre 3 contribution Pavantage
comparatif dont il jouit pour appuyer les activités du
Réscan et apporicr son concours aux programmes
nationaux de recherche dans Ieurs travaux sur iu
traction animale.
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Présentation et Programme d’Activités du
Réseau Ouest-Africain de Traction Animale

Adama Faye*

Résumé

Lidée d’un 'Réseau ouest-africain de Traction Animale’ est issue de Patelier organisé

enmars 1985 au Togo.

L'atelier de Freetown en septembre 1986 devait confirmner cette volonté @ travers la mise
en place d'un comité de pilotage de sept membres avec des perspectives plus claires se
traduisant par des objectifs et un programme d'activités.

La structure et le statut du réseau ont été approuvés lors du dernier atelier bi-annuel
tenu en juillet 1988 A Sali Portudal au Sénégal. Les instances du Réseau ouest-africain
de Traction Animale (ROATA) sont I'assemblée géndrale, le Comité de Pilotage et lu

Coordination (a créer).

Ce rapport présente le réseau avec ses objectifs, ses activités et ses perspectives.

Présentation du ROATA

La Traction Animale (TA) dans I'Agriculture
Ouest-Africaine

L utilisation du moteur animal pour I'exéeution des
opérations culturalcs, le transport ¢t I’exhaure de
Pcau a ét€ depuis longtemps reconnue comme étant
adapt¢e aux conditions de vie et de production de la
grande majorité des sociétés rurales dans les pays er
voic de développement.

Cependant, bien qu'il s'agisse d'une pratique
multiséculaire en Afrique magrébine et en Ethiopie,
son introduction ¢n Afrique subsaharicnne st
beaucoup plus récente et & des degrés différents
sclon les pays.

En Afrique de I'Quest I'introduction de 1a TA
remonte au début du 20¢ sicele, A la veille de la
premidre guerre mondiale.

Les besoins de I'administration coloniale de
développer de nouvelles cultures nécessaires 3 son
¢conomic comme P'arachide et le coton devaient
passcr par la mécanisation de certaines opérations,

Ainsi, dans certaines colonies anglaises (Ghana,
Nig€ria) e frangaises (Sénégal, Mali) devait
commencer un long processus de mécanisation
Iégere (outils & TA) ralenti par la guerre avant de
reprendre un nouvel essor notamment avee P échec
des tentatives de la motorisation.

*Centre de Recherches Zootechniques, BP 53, Kolda,
Sénégal.
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Dans des pays comme le Sénégal, le Mali, le
Ghana des cfforts importants (crédits, recherche,
vulgarisation) ont €€ conscnlis pour le
développement de 1a TA.

En rapport avec les institutions de recherche
agronomique, des constructeurs curopéens ont
congu cttesté différents types d' outils dont un grand
nombre n’a pas connu de succes.

Sans déerire les étapes historiques de cc
processus, on peut dire qu'clles ont engendré la
situation actuclle de la TA en Afrique de 1'Ouest
avec les aspects suivants:

1. La TA est unc des technologies les plus
favorablement accucillies par les paysans des
zones ol elle a é¢ introduite.

2. Cependant, 3 Pexception de quelques pays et
zoncs, 1¢ travail manuel reste prédominant dans
I'exécution des tiches agricoles en Afrique de
I'Quest.

3. Cette situation  plusicurs causes dont:

@ I'absence ou le retard dans la misc en place des
instruments  dunc  politique  cohérente  de
développement agricole y compris celle de la
promotion d¢ la TA (instructions de crédit,
organismes de recherche et de vulgarisation;
infrastructures pour I'ap, xovisionnement et la
maintenance politiques de prix, organisation des
producteurs, clc.);

® I'approche sectoriclle des problemes du déve-
loppement de la TA qui contraste avee son



utilisation dans des systémes de production et un
environncment complexes ¢ avec I'équilibre
nécessaire entre ses  peopres  composantes
(animal et outil);

® lc degré d'intégration agriculture-élevage et les
traditions culturclles dans ce domaine chez
certaines populations;

® lcs caractéristiques ues systémes de cultures mis
cn ocuvre dans certaines zones fronticres cn
particulier ¢t I'inaptitude ou I"absence d'outils
permettant  la mécanisation de  certaines
opérations,

4. La TA restera pendant longtemps encore un des
outils par lesquels la majonté des paysans
africains pourront contribuer A i accroissement
de la production agricole et A I'amélioration des
conditions de vie auxquclles aspirent les
populations et les états de 1a sous-région.

5. Une volonté politique soutenue par la
coopération internationale  s'est  développée
réccmment dans de nombreux  pays ot la TA
s’est tres peu étendue jusquici.

Le réscau Quest-Africain est crée dans ce
contexte pour participer 3 une large diffusion ¢t une
meilleure utilisation de cette technologic tout en
veillant & limiter des effets indésirables qu'clle peut
provoquer sur le milicu (déboisement incontrdlé,
¢rosion, désertification).

La démarche choisie pour y parvenir est la misce
en place d'un systéme d’information, de formation,
d'échange et de collaboration propre a renforcer les
capacités des ciercheurs et autres techniciens
impliqueé dans le développement de la TA dans la
sous-région.

Le ROATA : un besoin général d'un cadre
d’échanges d’expériences

La disparit¢ dc la situation de la TA dans les pays de
la sous-région ¢t son succes auprds des agriculteurs
auxquels elle a ét¢ proposée ont motivé la volonté
d’organisation des cadres (chercheurs, dévelop-
peurs, constructeurs...) et bailleurs de fonds engagés
dans Iamélioration de la pmduction agricole en
général et dans la promotion de la TA ¢n particulicr.

Conception

C'est vers la fin de 1984 que le burcau de I'USAID
au Togo ¢t Farming Systems/Support Projet (FSSP)
de I'Université de Flonde ont mis en route Pidée
d’un atelier sur la TA dans le cadre d'un Projet
Culturc Attclée, Kara Savanes au Togo. Lidéc était
de faire profiter ce projet de I'expérience acquisc
dans la sous-région et aillcurs en matiére de TA et
de I'orienter vers une approche systémique.

ler atelier du réseau

En mars 1985 s'est tenu le Teratelier i Kara au Togo
sur le theme ‘La Traction Animale dans unc
approche systémique’. Cet atelier a ¢¢ la premicre
tentative de rassembler différents cadres impliqués
dans ce sujet et de favoriser I'échange direct entre
projet de  développement ¢t programme  de
recherche de la sous-région,

Les 30 participants A cette rencontre éaient des
expatries et des africains venus de la Cote d Ivoire,
de la Gambice, du Sénégal, de la Sierra Leone et du
Togo, pays organisateur,

Parmi les acquis de cet atelier on peut souligner:

® I'élection d'un comité de pilotage comprenant
un ieprésentant pour chaque pays participant

® la nomination dun consciller technique
(expatrie)

@ les recommandations portant sur le renforce-
ment Jes échanges d'expérence o de la
zollaboration entre projets de TA (Togo-Sierra
Leone notamment).

Suite A cet atelier, 2 voyages d'étude ont pu étre
organis¢s et une réunion tenue en Gambic avee des
visites de terrain jusqu’ au Sénégal,

2e atelier: Sierra Leone 1986

Douze pays africains, 4 organisations intema-
tionales ct 8 instituts d’ Europe ct & Amérique y ont
¢1€ représentés soit un total de 70 participants. Le
thtme de Iatelier @ ‘Lintroduction, Pintensifi-
cation et la diversification de 'usage de Fénergic
animale dans les systémes de production.’

Alafin des travaux un nouveau comité A é16 mis
en place et le renforcement du réseau recomandé.
Les participants avaicnt fortement recommandé que
les projets de recherche ou de développement surla
TA adoptent unc approche globale prenant en
compte les aspects techniques, économiques et
sociaux.

Cetatclicradonné suite 3 des échanges jusque-13
inexistants et A des voyages d'éude entre orga-
nismes de développement ou de recherche au sein
de la sous-région,

3e atelier:Sénégal 1983

1l s’inscrit dans I'évolution du succés enrégistré
depuis le premicer atelier. Les organisateurs ont du
limiter, pour des raisons de moyens d'accucil ct
d cfficacité, le nombre des participants i quelque 80
provenant des 24 pays ¢t &’ honizons disciplinaires
trts divers. Le théme général La Traction Animale
au service du développement agricole en Afrique
Occidentale’ et les 4 sous-thémes ci-aprés ont fait



l'objc_l de 59 communications distribuées aux
participants:

® 'éncrgic animale pour la production

® P'impact de la TA

® lcs contraintes A I' utilisation de la TA

® larcntabilité de la TA.

Cet atelicr s’ est penché sur I’ avenir du réscau ct
a formulé des recommandations sur I' établissement
d'unc coordination & plcin temps. Un statut a &€
propos¢ ¢t approuvé par I'assemblée généralc.

Le 3¢ atelier a ainsi défini le cadre juridique et
organisationncl néeessaire pour donner au réseau un
caractére formel et les outils d'un fonctionnement
permancnt et conforme aux objectifs visés par les

participants.

Objectils du réseau
Le ROATA poursuit les objectifs suivants:

® Promouvoir ct renforcer la coopération cntre
individus, organisations ¢ institutions im-
pliquées dans I'utilisation de la TA dans les
systeémes de production en Afrique de I'Quest;

® Stimuler et favoriser la circulation et I'échange
d'informations et & expériences de recherche et
de développement dans la sous-région;

® Renforcer les capacités des cherchewrs et
d’autres techniciens qui travailient sur la TA ou
qui I'exploitent;

® Améliorer la coordination des activités de
recherche et de développement en matidre de TA
cn Afrique de I'Ouest;

® Assister les chercheurs et les cadres du
développement dans la programmation, la
recherche  de  fimancement, I'exéeution et
I'évaluation de leurs projets cn TA.

Statut et Organisation

Jusqu'alatelier de juillet 1988 auSénégal, le réscau
€tait sans statut définissant de fagon juridique ses
instances et son fonctionnement.

Lexpéricnce acquise depuis sa création et
Pampleur des tiches 4 exéeuter ont convaincu
I'ensemble des membres sur la neeessité d’un cadre
formel et d'une activité permancnte assurée par unc

structure disponible A temps plein.

Programme Général et Activités des
2 Dernidres Années

Programme général
Ce programmc comportc trois volets:

1. Volet information qui comprendra

® linventaire des activités de recherche et de
développement en matidre de TA dans la région
¢ la publication d’une série dc répertoires
annucls actualisant cct inventaire;

@ la publication des actes d’atelicr du réscau;

® la publication d’'un bulletin trimestriel sur lcs
acquis et les résultats des programmes de
recherche et de développement en cours dans la
sous-région;

® la constitution d'unc base de données biblio-
graphiques sur la TA ct la diffusion d'infor-
mation 2 la demande des membres ct & autres
personnes intéressées.

2, Volet formation-échange

@ séminaires spécifiques de formation sclon les
besoins identifiés;

® voyages d'¢tud;
® stages de formation;

@ alclicrs restreintes entre spécialistes dans un
domaine de la TA (machinisme, physiologic
animav de trait, harnachement, ctc.);

@ atcliers bi-annucls,

3. Volet soutien scientifique et rapprochenient
sources de financement/programmes de
recherche/développement

Le coordonnatcur du réscau devra identifier des
compétances dans lasous-région ou ailleurs pouvant
aider & I élaboration, A I’ exécution ou A I’ évaluation
de programmes de recherche et de développement
pour ceux qui cn expriment le besoin.

H en scra de méme pour le rapprochement entre
des projets de recherche/développement en quéte de
linancement ct des bailleurs de fonds potenticls.

Dans I'exécution de cc programme, le rescau
crtend entretenir une collaboration privilégiée avee
le Centre Intemnational pour L' Elevage cn Afrigue
(cf. status cn annexe) et avee d” autres institutions de
rcnommée  intemationale sur e continent ou
ailleurs.
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Activités du Réseau de
Juillet 1988 a Avril 1990

En I'absence d'une structure  permanente
(Coordination a plein temps), les activités du réscau
sont menées sous | égide du Comité de Pilotage, par
le Président et Ie Consciller technique.

Ce Comité de Pilotage s’ est réuni deux fois grice
A I'appui financier du CIPEA.

La premitre en mai 1989 au CIPEA a permis de
faire le point sur les recommandations de
I’assembléc générale ayant trait notamment:

® A la signature de protocoles d'accord avece la
SAFGRAD et le RESPAQ;

© 4 la proposition du pays hdte du 4c atclier
bi-annucl;

® aux contucts avec les bailleurs de fonds qui ont
jusqu'ici soutenu le réseau pour discuter de leur
participation ¢éventuelle au financement de la
coordination penuancente.

Cette réunion s’cst tenue en marge de celle
organisée par lc CIPEA du 8 au 16 mai 1989 sur la
planification de la recherche et Pélaboration de
protocoles en matiére de TAL

Au cours de cette iencontre I'accent a é16 mis
sur:

@ la collaboration entre CIPEA et les services
nationaux de recherche;

® lanccessité de développerles liens de partenariat

entre les scrvices ct le CIPEA.
® l'importance des  réscaux  comme  cadre
d'échanges et de concertation;

® lcs contraintes des programmes nationaux,

Une séance de travail a été consacré 3 la
clarification du rdle du CIPEA dans la constitution
¢t le fonctionnement de réscaux de TA en Afrique
sub-saharienne. Le CIPEA o’a pas un réscau de TA
mais anime un sectewr de recherche dans ce domaine
et stimule les services nationaux de recherche a
s’ organiser en réscaux sous-régionaux.

Jusqu'ici le ROATA est fe scul réseau structuré
ct fonctionnel en Afrique au Sud Sahari

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

Un protocole d’accord définissant le cadre des
relations du CIPEA ct du ROATA a éé signé.

La2¢ réunion du Comité de Pilotage acu licu en
janvier, 1990 & Kaduna au Nigéria pour la
préparation du 4e¢ atelier bi-annuel du réseau
programmé pour juin 1990 (rapport consciller
technique).

Les actes du 3e atelier ont fait I'objet d’un
ouvrage ¢dité ¢n 1939,

Abstract

The idea of a West African Animal Traction Network (WAATN) came out of the workshop
organised in March 1985 in Togo. The workshop in Freetown in Septenber 1986
definitely confirmed this wish by appointing a steering connittee of 7 members who set
out clearly their objectives and a progranvne of activities.

The structure and the statutes of tie network were approved during the last biennial
workshop held in July 1988 at Sali Portudal in Sénégal. The authorities of the West
African Animal Traction Network (WAATN) are the general assenbly, the steering

conmynittee and coordination (to be set up).

This report presents the objectives, activities and perspectives of the network.
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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 ccological factors and husbandry systems in which the
various species and breeds of draught animal survive and function, there will be
corresponding variations in draught aninul discases in West Africa. Animals survive in
a suboptimal productive state in conjunction with the stress caused by tropicul dis:ases
on the one hand and poor nutrition on the other. Exploitation of draught pc.ver from
these animals is possible only when disease is brought under control. Most Wesi African
cattle are dual purpose breeds. Farmers munage them as a group, and alnmost always
sclect animals for draught work from within their stock. Under such a system of animal
husbandry, research for the control of draught aninial diseases should be broad enough
to encompass all bovids and equids and possibly camelids irrespective of the purpase
Jor whicl they are maintained. Nevertheless, research relating to the control of those
diseases that are specific to draught animals, as well as those problems for which draught
work acts cs a predisposing factor, nuist be pursued sinoidtaneously.

Reference is made toanumber of health problems of cattle known to c~cur in West Africa.
They include rinderpest, contagious bovine pleuro-pneunonia, foor u:d mouth disease,
trypanosomiasis, tick-borne diseases, brucellosis, endo-parasitic problenss, nutritional
deficiency discases, ctc. There is a scarcity of literature on diseases of draught horses,
donkeys and camels.

Rescarch priorities for the control of draught animal diseases in West Africa and the

epidemiclogical approach to discase control are discussed.

Introduction

Numcrous differences can be noticed in draught
animals used in West Africa. Some countries use
only cattle for draught work (Benin, Cote d'Ivoire,
Liberia, Sierra Leone, Togo, cte,) whereas others use
cattle, horses and donkeys (The Gambia, Scnegal,
Mali, ctc). The use of camels is also becoming
popular in certain countries (Burkina Faso, Chad,
Niger and Nigeria). Among the countries using
cattle, some use the humpless taurine breeds, while
others use the humped Zebu breeds, Utilisation of
the humped, the humpless and their various crosses
for draught work can also be scen in certain parts of
West Africa. The breeds of cattle used for draught
wark 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 subbreeds and crossbreeds of the humped and
the humpless.

*Ceniral Agricultural Research Institute (CARI), Liberla
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The ccology of West Africa ranges from the
humid rain forest and the tropical grass savannah to
the scmi-anid  conditions. Conscquently, the
cropping and animal husbandry practised also vary
and include the bush-fallow, the agropastoralist and
the mixed crop-livestock husbandrymen. In other
words, the draught animal discase situation of West
Africa can vary considerably depending unon the
species of animal, the breed, ecological factors and
the husbandry system in which they arc maintained.

In most countries of West Africay, farmers select
draught animals f[rom within their stock or purchase
from the stock of their neighbour. The state of health
of such draught animals will depend greatly upon
the discase situation of the herd from which they are
chosen. It is well recognised that draught animals
should be selected from discase-free herds, if they
are to be kept for long term benefits. Further, in
many husbandry systems of West Africa, live-
stock cspecially 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 as a 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 cnough to encompass all bovines
and cquines and possibly camels imespective of
the purpose for which they are maintained. None-
theless, research relating to the control of those
discases that are specific te draught animals, as well
as those problems for which draught work acts as a
predisposing  factor must be pursued  simul-
tancously.

This paper has adopted such a view and
therefore, rescarch relating to the control of draught
animal discases discussed are not nccessarly
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 most of the
management systems practised in West Africa.
Therefore, animals survive in a sub-optimal
productive state in conjunction with the stress of
tropical discases on the one hand and poor nutrition
ontheother. Any cffort toincrease their productivity
(milk/meat/draught) under the situation can upset
their physiological cquilibdum and lead 1o
catastrophic  results.  Therefore, exploitation  of
draught power from these animals is possible only
when discase is brought under full control. In other
words, animal traction development initiatives
should follow and take advantage of the achicve-
ments in discase control programmes,

Discase 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 tint death of a work animal can have
scrious cffects 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 effeet on the
adoption rate of animal traction in the area. Work
animals being sick and unavailable forwork canalso
have similar effects. The group noted with concem
that vaccinations against contagious and com-
municable diseascs were often not on aregular basis,
given the weak linkage between animal traction
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projects and the veterinary and animal husbandry
departments, Other results of weak linkage include
poor management of draught znimals, low work
output, and even death at village level.

Work animals are cqually ai risk fren all the
epidemic discases that ravage the region. Although
much research has  alrecady been done and
information is available from both Africa and
clsewhere on the control of epidemic discases
through vaccination, ctc, their cffe stiveness in West
Africa has not been very satisfactory, Therefore,
discases like rinderpest (RP), contagious bovine
pleuropncumonia (CBPP), foot and meuth disease
(FMD) and African horse sickness still persist and
posc great threats 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 (Yousef and Maloiy
1985). Veterinarians must be familiar with the
symptoms of heat-stress since they may frequently
be similar 1o symptoms of discase and, in any case
reduce the resistance of the animal to discases
(James 1981).

Dreught work can also act as a stress factor
reducing resistance 1o many discases prevalent in
West Africa, including try panosomiasis and many
cendoparasitic problems. Although the West African
N'Dama commonly used for draught work in
Liberia, Sierra Leone, Guinca and Ivory Coast
possess a certain tolerance (o trypanosomiasis, it is
by ne means absolute. Depending upon the severity
of discase challenge, the nutrtional status, the
production stress. and the immune state of the
animil, N’Duma can exhibit symploms of trypa-
nosomiasis such as debility, anacmia, abortion,
unproductiveness and even death (Murray et al
1984). Factors affecting the susceptiblilty of
N'Dama to trypanosomiasis when relocated from
one area to another and when uscd for draught work
needs further investigation, Rescarch is also needed
toimprove our understanding of the phenomenon of
trypanotolcrance, and the connection between tsetse
challenge and the incidence of the discascin agiven
arca. For controlling trypanosomiasis, a full under-
standing of the ficld situation is important.

Although many of the endoparasitic discases are
problems of younger stock, diseases can occur in
adults when nutrition is poor and they are under
production/work stress. In developing countrics of
the tropics where hydrological developments have
taken place, the prevalence of fascioliasis has
increased because the intermediate host, the Linvnea



awicularia snail, grows in dams, watcring points,
cte. (Preston and Castelino 1977). Animals working
in rice swamps have unlimited opportunitics to
graze fields contaminated by metacercariac 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 ficld of parasitology and crtomology
inventorying is a permanent task, as rescarch on new
control 1ncthods is nccessarily based on ecological
and biological studics.

In many c*ter discases such as pasteurellosis,
bovinc papular stomatitis (BPS), ctc,, the
discase-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 hcavy draught work. Paralytic
myoglobinuria of horses and lactation tetany of
mares arc mctabolic disorders associated with
draught work (Blood et ul. 19/9),

Experiences

There were a total of 1,042 outbreaks of RP in
Westem and Central Africa during the period from
1978 to 1984, The discasc ravaged 7 million headin
Nigeria and 500,000 in Chadin 1983 (O.A.U./STRC
£4). As an aftermath of RP there were several reports
of CBPPand a few outbreaks of FMD (Nawathe and
Lamorde 1986). Howcver, the outlook for the
control and cradication of RPis good but the danger
canonly be permanently wiped out if the prescnt Pan
African Campaign (formerly JP 15) continucs to
operate with the help of Intemational Organisations,
the countries involved and the livestock breeders.
The outlook is less optimistic for FMD and
CBPP. The cost of vaccines alone can be a great
burden to many national goveruments. Where
infection has become cndemic, there is also the
question of disease cradication or discase control.
Further, our understanding on the serological
detection of chronic CBPP carriers for the purpose
of climinating them from the herd needs to be
improved, if control programmes arc to be
implemented satisfactorily. Most of the cxisting
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 antibodics can only be carried out by
central laboratories, and is considered more an
immunological than a diagnostic procedure. The
combined vaccine used for RP and CBPP resultedin
severe post vaccinal reaction at the site of
inoculation for many and death for a few in Liberia
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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 discase problems, Africa cannot
draw on the expericnces of the more developed
countrics. As an cxample, let us take the scourges
of trypanosomiasis and tickbome discases.
Preliminary observation on the loss of trypano-
tolerance of 18 N’Dama draught cattle possessing
trypanosome antibodics in their scrum samples,
relocated from Suakoko to Zwedru in Libera
(approx. 275 km), showed parasitacmia (7.
congolense) for 50% ot the group within 4 months,
The loss of trypanotolerance was attributed to the
difference in T, congolense serodemes circulating in
Zwedru to wiich the try anolytic activity of animals
brought from Suakoko was noticed low (Ravindran
and Sachs 1989). In another experiment, the
try panolytic action of scrum antibodies of N’ Dama
cattle of CARI/Libera to T congolense isolates
derived from the same herd was noted at 60%-90%.

However, when T congolense stock derived
from Yanyesh (apprax. 50km from CARI) was used,
the lytic activity of CARI cattle serum antibodics
was reduced to 50% and that of stock isolated from
Avctonow/ Togowas 5% (Forchner et al. 1987). This
indicates that trypanolysis is based on homologous
antibody serodeme complexes  occurring  in
prescribed arcas and that lytic activity may be
reduced when animals come in contact with
different scrodemes circulating in other regions, The
18th ISCTRC meeting at Harare, Zimbabwe, in
1985 noted that rypanosomes can be neutralised by
homologous immunoglobulin Igm or IgG. Further,
it was also indicated that trypanosomiasis causes
immunosuppression in caltlc and this irmu-
nosuppression may be reversible on ticatment of
infccted animals. These two findings are relevant in
the ficld and should always be borne in mind,
especially in large scale vaccination of cattle against
other discases such as nnderpest (QAU/STRC
1985).

The tick specics of Boophilus, Dermacenter and
Amblyomma, vectors of the discases babesiosis,
anaplasmosis and cowdriosis (heart water) respect-
ively arc abundant in the region. The blood sucking
flics such as tabanids and stomoxys found atmost
everywhere caltle are raised are also implicated in
the transmission of anaplasmosis. There are reports
of thesc tick borne diseases occurring in West Africa
but their prevalence and economic importance for
many countrics have not been evaluated. Scrology
on 5 different herds using fluorescent antibody test
for antibody activity to Babesia bovis B. bigemina,
Anaplasma marginale, Theileria parva and T



nuitans in Mali indicated that probably B.bigenina
and T mutans are the only potential probtems for
cattle tested (Miller 1982). Antibody activity of
N'Damato A marginale was 63 to 88% and that of
Zebu 92%. According 1o the same report N'Dama
were almost twice as likely as Zebu to develop
antibody activily to B. bovis (36% vs. 19%) and B.
bigemina (61%vs 34%).

Among endoparasitic problems, hacmonchiasis,
toxocariasis and fascioliasis are important to West
Africa. In tropical savannah with long dry seasons
or occasional droughts, problems arisc when cattle
graze in marshy or swampy arcas where meta-
cercarid populations have increased towards the end
of the ruins. Although it is difficult to control the
grazing of such arcas in imes when good grazing is
in short supply, cfforts should be made to delay the
grazing of marshes as long as possible to allow some
mortality of surviving metacercariac and reduction
in the numbers available (Schellhom and Veen
1977).

Discascs of lesser frequency in West Africa
include pasteurellosis, clostzidial infections, bovine
papular stomatitis (BPS) Rift Valley fever (RVF),
lumpy skin discase, brucellosis, nutritional
deficiency diseases and mycolic infections. BPS
causing high mortality rates was reponed from
northern Nigena and was obscrved in cattle with
severe cutancous streptothrdcosis (Polwright and
Femis 1959). Laboratory aids to diagnosis are
required since lesions are often mistaken for RP,
FMD, mycatic stomatitis, virus stomatitis and viral
diarrhoca. RVF caused by a virus and transmitted by
several species of maosquitoes oceurs in West and
Central Africa and possibly Botswana where there
is evidence of enzootic muintenance of RVF s
indicated by the presence of specific antibodics in
the human and domestic animal populitions {Davies
1981). It is possible that many West and Central
African Countries with heavy tropical forest area,
have enzenttic cycles for RVF, A recent outbreak of
RVFis reported from Senegal River Basin with high
incidences of abortion and discasc in cattle, sheep
and goats (Ksiazck <t al 1989). Antigen prevalence
was 85%. Scrum samples were positive (80%) for
both RVF IgG and viral specific 'gM antibodics.
Lumpy skin discase was reported from Nigerda in
1974 and from Chad in 1973, In Nigeria 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 catde.

Where cows are used for AT, brucellosis is
important as a draught animal discase. In West
Africa, the herd prevalence rate is close to 30%%
(Berman 1981). In organised famms the incidence is
high irrespective of whether indigenous or exolic
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breeds arc maintained. Both in Africa and India,
Brucella abortus biotype 1 is most frequent, In
village cuttle and nomadic herds abortion is
uncommon but hygromas and abscesses are the
major clinical signs. Incidence and abortion rate is
noticed to be more related to rainfall than heid size.
The joint FAO/WHO expert committee  on
bruccllosis in its 5th repont has recommended
programmes for control and eradication but they are
costly and require short term intensive activity and
therefore are more appropeiate for application
in developed countries with  highly  etganised
velerinry  services  and  financial  resources.
(Berman 1981). It is possible to climinate the
discase in herds by the control and eradication
strategics recommended, but brucellosis-free herds
in moderate or high prevalence areas are at great risk
of reinfectior from neighbouring herds. Therefore
minimising  transwnission  through  hygicnic
measares is hnportant for both intensive and
tradition:d husbandry systems. Measures include
segregation of preparturient animals and keeping
them separate for a week or more after parturition,
prompt disposal of aborted foctuses and placentas.
Recent information on the response of adult cattle to
reduced doses of strain 19 vaccine makes it possible
(o give emphasis to whole herd vaccination in order
to produce the maximum increase in heed immunity
in shortest time. Killed 45/20 vaccine can also have
a useful place in the tropics.

Discases  origination from nutritionai  de-
ficicncies in West Africa include osteomalacia,
retarded growth and phosphorus deficiency leading
to ‘botulism’. The direet and indireet cffects of
hormonal  deficiencies  origimating  from  poor
nutrition are also noticed in many herds. Among
mycotic infections, dermatomycosis (fingworm) is
the major problem noticed in Liberia

Methods

Few developing countries can afford the luxury of a
rescarch progiamme which is nat primarily oriented
to answer the direct needs of the fanner. Most of
West Africa is comprised of a multitude of small
farms; rescarch in animal health should be geared o
solving problems arising under these situations, thus
taking advantage of expercences and rescarch
findings obtained clsewhere unde  similar con-
ditions.

Because naticaal animal health programmes
have limited financial suppori, the veterinary
department is often confronted with the matter of
establishing prioritics of veterinary rescarch or
discase control, Almost always the latier prevails
over the former with the justification that much



rescarch has alrcady been done and much
information is already available for application in
the ficld In reality, no such choices are feasib!:.
There are many control and/or eradication methods
reccommended  for  discases by intemational
laboratories and organisations. But the decision to
control or eradicate a disease should depend upon
the cconomic importance of the underdying discase
process. The cconomic feasibility of such a
control/eradicaticn measure should also be tuken
into consideration. For example, in countries where
cattle take 3 to 4 years to mature and survive in arcas
where FMD has become endemic, it may not be
cconomical to consider vaccination. On the other
hand, those countries which export animals or meat
1o countries free of the discase will have to confront
the problem. In such cases, the cconomic analysis
should involve not only comparisons of patential
benefits of control against no action but also
cevaluation of alternate control strategics.

The two methods of discase climination are
discase conirol and discase cradication. The obvious
disadvantage of control over eradication is that a
contiauing cffort is required. But in many cases
control is the only scientifically realistic or cco-
nomically feasible goal. In others, control may be
the forerunner to an eventual cradication. Epidemic
discase control is the highest priority required for the
cconomically developing world (Burridge 1981).
The epidemiology of epideicic discases is relatively
straightforward. Therefore, inost epidemic discascs
lend themselves to proven methods of control which
will involve identification and treatment of cases
and camiers, reraoval of reservoirs of infection,
quarantine, sanitary measurcs and mass  im-
munisation programmes.

Nevedheless, some of these diseases have not
been controlled because of inadequate velerinary
services and lack of financial and technical
assistance, In addition, for an cffective discase
control programme, the velerinarian must be
available to the farmer at all times. He should also
play a full part in rural leadership and be willing to
livein villages and small towns (McIntyre and Ristic
1981).

Many endemic diseases are epidemiologically
complex with multiple factors influencing the
prevalence andincidence of infection inagiven herd
(Burridge 1981). It is nccessary to demonstrate that
in any discasc control programme the cffect of
control measures can result in direet profits to the
farmer and conscquential profits to the society/
government. Rescarch on the control of discases
should follow the systems approach.

Research Priorities

Reszarch prioritics for the control of draught animal
discises in - West  Africa may thercfore be
summariscd as follows:

® Epidemiological surveys to  determine  the
prevalence, incidence and economic importance
of known discases of the region. Such surveys
should also identify and analyse the influence of
discose determinants on the frequency and
geographical distribution of discases.

@ Economic analysis of available discase control
strategies.

® Rcescarch on trypanosomiasis to improve our
understanding of the phenomenon of trypa-
nololerance; and the connection between tsetse
chatlenge and the incidence of trypanosomiasis.
Factors affecting susceptibility of trypano-
tolerant cattle to further infection when relocated
to another arca and also when used for draught
work need further clarification.

® Imecstigations on the cxtent of mincral
deficiencices in draught animals. Studies for the
control of mincral deficicneies using local
remedies/products.

® Studics on work animal @razing systems with a
view 1o reduce the endoparasitic burden,

® Tick control using herbal medicines such as
powdered Derris elliptica, Lonchocarpus sp.,
Pyrethrum cinerariacfolium, cte. The toxic
properties of certain species of stylosanthes on
ticks also need further evaluation, The use of
Solanum acculeastrum (gouat apple/bitter apple)
used as remedy for ringwom in cattle and horses
needs confirmation.

© Rescarch on stress physiology  of  draught
animals should inclocts thermoregulation of
animals working in hot environments and the
cfficiency of muscular w ork,

® Compilation and documentation of work animal
discases in West Africa.

It is well known that research and the
acquisition of knowledge should take place at a rate
that exceeds the speed with which they can be
applied. Power- ful soctal, politicat and economic
factors can  sometimes  operale  against  the
immediate ap- plication of knowledge.,  This
interplay between the acquisition and application of
knowledge determines the overll pattern of
development in many  countrics, but lack of
knowledge should be corrected so that it is not
allowed to inhibit changes that arc necessary
cconomically,



Résumé

Les maladies qui affectent les animaex de trait en Afrique de I’Ouest varient avec les
corations écologiques ct les systénus d'élevage dans lesquels les diverses espéces et
races aninales évoluent. En raison du stress dit aux naladies tropicales d'une part et @
une nauvaise alimemation d’autre part, les animaux se trowvent dans un état de
productivité suboptimale. L'exploitation de la force de traction de ces animarx passe
par la lutte contre les maladics. La majorité des bovins d’Afrique de I’ Quest sont des
animaux ¢ aptitude mixte. lls sont gérés en un seul groupe et les paysans prélévent
presque towjours les animaux qu’ils wtitiseront pour la traction sur leur propre chepiel.
Eltent donné un tel systéme d’élevage, le champ de la recherche en prophylaxie des
maladies des animaue de trait doii étre suffisanment large pour englober I'ensemble des
bovidés et des équides, et éventuellement les camdélidés, quelle que soit leur finalité,
FParallélement, il convient de poursuivre des recherches sur lu prophylaxie des maladies
particuliéres des animawe de trait et sur les affections awequelles la traction tend @
prédisposer ces animaux.

Cette étude aborde certains des probiénes sanitaires qui affectent les bovins en Afrique
de I’Ouest, notarvrent la peste bovine, la péri- preumonie contagieuse des bovins, la
fidvre aphteuse, lu trypnosomiase, les maladies transmises par les tiques, la brucellose,
les parasitoses, les muladies dues d des carences nutritionnelles, ete. Les maladies des
chevai, des dnes et des chamea de traction sont, quant & elles, trés peu docurmentées.
Enfin, les domaines prioritaires de recherche sur la prophylaxie des nuladies des
animawx de trait en Afrique de I’Ouest sont examinés.
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Considérations sur le Suivi Sanitaire des Animaux de Trait
en Afrique de I’Ouest

K. Apétofia* et S. Ravindran**

Résumé

Cette étude traite des maladies qui affectent les animanx de trait en Afrique de I’ Ouest,
en particulicr les bovins, et fait ressortir lu nécessité de mener des recherches sur les
rapports qui existent entre la trypanotolérance et le stress dit au travail, 'amélioration
des traitements anthelminthiques et lv part du stress dil au travail dans | ‘apparition

d'autres maladies.

La nécessité de mettre en place des services appropriés de vulgarisation ainsi que des
pro- granvies d’inspection vétérinaire est soulignée. Les awenrs donnent un apercu de
la méthodologic wilisée par t: PROPTA (Projet pour la promotion de ia traction
animale) au Togo pour fournir ces services ef rendent compte du succés oblenu par ce
projet en ce qui coucerne I'amélioration de I'état sanitaire des animace de trait.

Introduction
Lopération culture atte!ée (CA) dans les différents
pays d’Afrique s’est toujours heurtée A divers
problémes d’ordres technique, socio-économique,
ct financier.

Malgré les cfforts des gouvernements pour faire
promouvoir cette  technologie, beaucoup de
difficultés persistent encore qui sont dues essen-
ticllement A plusicurs facteurs:

@ manque de crédit,
@ systéme de vulgansation défectucux,

@ insuffisance danimation ¢t de sensibilisation
des populations

® suivi technique presque inexistant,
@ incuffisance de formation des agriculteurs,

® manquc de connaissance des agents d'cnca-
drement dans le domaine des techniques de CA.

@ Organisation du suivi sanitaire presque absente
clc.

Tous ces éléments pris individucllement ou dans
leur ensemble ont contribué A Péchec de la CA en
Afrique pendant plusieurs années ot des fonds
considérables ont ét¢ débloqués pour le dévelop-

*Projet pour la Promotion de Ia Tractlon Anlmale, B.P, 82
Altakpand, Togo

**Department of Animal Sclence Research, Central
Agrlcultural Research Instituce, Suakoko, Liberla
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pement de cette opération. Fort heurcusement, les
gouvemements ont continué A chercher les voics et
moyens pour venir 3 bout de ces problémes. Les
chercheurs ont mis & profit toutes leurs volontés ct
connaissances, ¢t graduclicment, les solutions sc
trouvent. Dans plusicurs pays &’ Afrique des projets
de développement agricole inscrivent désormais
dans leur programmes un volet traction animale

(TA).

Instruites des expériences du passé et dans la
reclierche de diagnostic des différents problémes
pouvand freiner la promotion de la TA, les structures
de recherches et de développemient sont arrivées au
fait qu'une attention toute particulidre doit dtre
portée au suiv. sanitaire des animaux de trait.

En effet, en considérant les facteurs écologiques
et les systemes délevage dans lesquels les
différentes espiees ¢t races danimaux de trait
évoluent, it y aurait des varations correspondantes
de situation sanitaire cn Afrique.

Les animaux sont quelquefois surexploités ou au
contraire sousexploités ; ils vivent dans un Gat de
faible productivité dii aw: stress des maladics
tropicales d'une part et de la malnutrition de I’ autre.

De ce fait, I'exploitation des animaux de trait
n’est possible que si la situation sanitaire cst
maitriséc. O¢ malheureusement, ce n’est pas
toujours le cas dans les différents programmes.
Cenrtains agriculteurs qui ont leurs propres troupeaux
y fontle choix de leurs animaux pour la CA hors du
contrble des services vétérinaires §'il n’existe pas
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unc collaboration cntre ces demiers et les
organismes d’cncadrement agricole, et plus encore
s'il n’cxistc pas une structure de coordination
cfficace.

Ainsi dong, les recherches relatives au controle
des maladies des bovins de traction de méme que les
autres facteurs limitant 'a promotion de la CAd' une
fagon générale devront ctre menées simultanément.

Quoiqu’il n’existe pas des affections spécifiques
aux animaux de trait il est tout de méme utile de
parler de cedaines affections graves qui peuvent
porter préjudice au développement de la TA. Nous
citcrons par excmple la peste bovine, la péni-
pncumonice contagicuse bovine, la fidvre aphteuse,
la trypanosomiase, la brucellose, les maladies
causées par les tiques, les helminthoses, les maladics
nutritionnelles ctc... Il existe toute une multitude de
maladics pouvant affecter les animaux. Les
manifestations enrégistrées peuvent différer ¢’ une
espice & une autre ¢t d’une race A une autre, Par
manque dinformations sur la situation sanitaire des
autres animaux (ckeval, ane, chameau ctc.) utilisés
pour la traction en Afrique de I'Ouest, cet exposé
sera essenticllement axé sur les bovins. Nous
shorderois donc le probléme sous les aspects
suivants;

® lcs besoins en maticre de recherche sur la santé
de bovins de traction

© ics expéricnces en maticre de suivi sanitaire des
animaux de trait

® les perspectives pour une amélioration du suivi
sanitaire des animaux de trait

Les besoins de recherche

Dans les systémes de gestion pratiqués en Afrique
de I'Quest I"accent est plus porté sur le mainticn de
Ieffectif du troupeau que sur sa productivité, De ce
fait les animaux sont mamntenus dans un état de
productivité suboptimale avec le stress des maladics
tropicales d'un ¢Oté et la malnutdtion de I'autre,
Dans ces conditions, tout effort en vue &' augmenter
leur productivité  peut  affecter leur  Gquilibre
physiologique ¢t amener 3 des résultals catas-
trophiques. L’ exploitation de ces animaux pour la
traction nc peut ¢tre possible que si leur situation
sanitaire est maitrisée. En dautres termes les
initiatives de développement de la TA doivent obéir
4 un programme strict de suivi sanitaire,

Les probl¢mes de santé des animaux de traction
ont fait Pobjet de discussions dans les groupes de
travail lors du 2i¢me atclier du ROATA tenu
Freetown cn Sierra Leone en 1986, Le groupe a fait
remarquer que la mortaité ou la morbidité d'un
animal de trait peut avoir un impact séricux sur les
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cfforts de Pagriculteur ¢t méme sur toute
Iexploitation de la communauté. L agriculteur perd
confiance et foi en la TA ¢t I'adoption de la
technotogie peut baisser beaucoup dans la zone de
prédilection. Un animale de trait malade peut
¢galement provoquer e méme effet de décou-
ragement aupres des populations concemées. Le
groupe de travail de latelier de Freetown a
¢galement fait remarquer que les vaccinations
contre les principales maladies Iégalement conta-
gicuses ainsi que le déparasitage des animaux contre
les parasiles internes ct externes ne sont pas souvent
cffectués sur des bases régulidres et qu'il n’existe
presque pas de collaboration entre les projets de TA
ctles services vétérinaires et d’ élevage.

Les animaux de traction sont donc exposés aux
nsques des maladies dans toutes les régions
d' Afrique de I"Ouest. Beaucoup de recherches ont
ddja é1é mencées et un bon nombre ¢ informations est
disponible sur le contrdle épizootologique des
maladics par les vaccinations, les déparasitages, ctc.
Lefficacité de ces mesures n'a pas toujours 616
satisfaisante dans toutes les régions &' Afrique de
L'Ouest; la peste bovine, la  pérpncumonie
contagicus¢ bovine, la fievre aphteuse, la
trypanosomiase, la kketsiose persistent encore et
posent un probléme séricux A Iintroduction et
Iintensification des programmes de TA.

Le vétérnaire devra done prendre en
considération tous les facteurs influengant Iétat de
santé des animaux de (rait ¢t notamment le travail,
qui peut constituer un ¢lément important de stress,
1éduisant la résistance des animaux aux maladies qui
prévalent en Afrique de I'Ouest. Nous citerons ici
surtout les try panosomoases, les maladies causées par
les tiques et les endoparasitoses.

Quoique le N'Dama et centaines races locales
taurines soient considérées en Afrique de 1" Quest
comme try panotolérantes, force est de constater que
ces animaux deviennent malades lorsque la pression
trypanosomicnne est trés forte dans leur zonc
¢eologique ¢t lorsque leur condition d'alimentation
est pauvre. Le stress de production, I'état
immunitaire faible de I'animale peuvent également
amener le N'Dama try panotolérant a développer des
symplomes de try panosomose tels que la faiblesse,
Panémie, lavortement chez  les  femelles,
improductivité et méme la mortalité. La recherche
dans le domaine de la trypanosomose est donc
nécessaire pour micux comprendre le phénomeéne de
trypanotolérance ¢t le lien entre zone donade.
Pour donc¢ contréler la trypanosomose unc forte
connaissance de terrain, en dautres termes, une
enquéie épizootologique, s'avere nécessaire,

En ce qui concerne les endoparasitoses, quoique
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ces affections soient fréquentes chez les jeunes
sujets, elles deviennent un probléme grave chez les
adultes lorsque les conditions nutritionnelles ne sont
pas requises, ou lorsque les animaux sont stressés
par le travail. Les animaux travaillant dans les
rizitres de bas-fonds ct qui paturent A proximité des
marcs sont souvent contaminés par les méla-
cercaires issus de I'hite intermédiaire que repre-
sente le Linviea auricularia qui se développe dans
les retenues d'cau. Le nisque pour ces animaux de
faire la fasciolose est plus que certain.  La
prophylaxic de masse contre les helminthoses est
difficile ¢ onéreusc malgré la connaissance que I'on
a des méthodes et des traitements existants,

Linventaire parasitologique et entomologique
doit constituer une tiche permanente pour les
véérinaires ¢ la recherche de nouvelles méthodes
dc contréle basées sur les études écologiques et
biologiques est nécessaire.

Pour plusicurs autres maladies, il s'agit
d’affections latentes dent I apparition n'intervient
cliniquement qu’en cas de stress lorique la résis-
tance de I'organisme de I’animal est faible. D'une
fagon générale, avant toute introduction d'un
programme de TA, il est nécessaire de procéder 3
des enquétes épizootologiques en vue de limiter les
dégits causés par les maladies et de réduire les coilts
d’entretien des animaux.

Les expériences en matiére de suivi sanitaire
des animaux de traction

En dehors du cas du Togo nous n’avons pas d autres
informations sur I’ onganisation de programme de
suivi sanitaire des animaux de traction en Afrique de
I'Ouest. S'il en existe nous sérions trds intéressés
d’avoir des données pour enrichir nos expériences.

Nous savons cependant suivant les statistiques
de ' OUAqu’ un total de 1042 foyers de peste bovine
ont &€ enrégistrés en Afrique de I’ Ouest ¢t Centrale
durant la période de 1978 A 1984, La maladic a
ravagé pres de 7 millions de (étes au Nigéna et
500,000 au Techad en 1983 ct 1984. Comme pour la
peste bovine, il y a cu plusicurs rapports sur la
péripncumonic  contagicuse bovine et quelques
petits foyers de ficvre aphteuse,

Cependant, le pronostic pour la contrdle et
I’éradication de la peste bovine est bon, mais le
danger ne peut étre extirpé définitivement que si la
campagne panafricaine de lutte contre cette maladic
continue avee l'aide des organisations inter-
nationales, des pays impliqués dans la lutte et des
€leveurs, La ou la maladie devient endémiqueil y a
licu d' assurer son contrdle ou son éradication,

Beaucoup d'autres maladies que nous ne
pouvouns citer ici causent également des dégits au
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cheptel africain et singulitrement aux bovins de
trait. Si nous voulons conserver ce patrimoine que
constitue la TA, une organisation du programme
sanitairc s’avére indispensable. Le Togo a pour sa
pat basé son action sur la stratégic de la
coordination a travers le Projet pour la Promotion de
la Traction Animale (Ile PROPTA).

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

Aprés I'échec de la premicre tentative de moto-
risation de notre agriculture, les responsables du
Ministere du Développement Rural ont décidé de se
tourncr vers la CA comme étape préparatoire A cette
¢ehéance.

Tous les organismes intervenant en milicu rural
ont aors mis en place des programmes de
vulgarisation de la CA, multipliant ainsi trds consi-
dérablement le nombre des attelages. Le moteur de
cet outil de travail étant Panimal, le principal
probléme auquel se sont vus rapidement confrontés
les premiers postulants est caui de la santé des
animaux.

En cffet, A cause du role important assigné 2 la
CA dans la politique de promotion de I"agriculture
au Togo ct du fait de la grande sollicitation dont il
fait I'objet, I'animal d2 traction mérite qu'on luj
accorde une attention toute particuliére. Ceci ne fut
pas le cas dans les premiers moments de Padoption
dela CActil s’cn est suivi des taux de mortalité trés
¢levés qui ont fini parinterpeler les responsables des
différents programmes. Les services vétérinaires et
de la sant¢ animale (SVSA) ne parvenant pas A
contourner I'épincux probléme de la logistique qui
cst souvent le sien, le PROPTA, onganisme de
coordination ¢t d’harmonisation des stratégics ct
actions de CA, s’est vu conflier la mission d' orga-
niscr la protection sanitaire des animaux de trait,

Actions de PROPTA

Le PROPTA ne disposant pas d'un personnel assez
important pour inlervenir directement en milicu
villageois, ses cfferts ont été déployés dans les
quatre directions qui sont:

@ un mcilleur suivi des animaux transitant dins
ses centres et destinés aux agriculteurs;

® un renforcement des moyens dintervention des
services vétérnaires et de la santé animale par
un appui logistique cfficace et le suivi des
interventions;

@ la mise en place d’une pharmacie dans le souci

d'assurer une régularité de la distribution des
médicaments vétérinaires de premiére nécessité;
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® I'organisation ou [Pincitation & la tenuc de
réunions de concertation ¢t de programmation
des activités ct 1’harmonisation des conditions
d’intervention.

Afin d’assurer unc bonne protection sanitaire
des animaux qui sont distribués par PROPTA ¢t pour
leur assurer un bon suivi chez !es agriculteurs, une
fiche de santé est ctablie pour chaque animal. Selon
leur origine ¢t compte tenu des traitements déja
regus A leurs licux d'origine, des traitements
prophylactiques lcur sont faits systématiquement en
vuc de les prévenir contre la peste bovine, la
trypanosomosc ¢t les parasiloses internes et
cxtemnes,

En tant que structure de coordination, le
PROPTA provoque des réunions de concertation
avee tous les acteurs de la TA au niveau de chaque
région. Au cours de ces réunions sont élaborer les
programmes de traitements préventifs des animaux;
les efforts & consentir par les uns et les autres en vue
demaintenir les animaux en parfait état de santé sont
harmonisés. Grice A ces réunions, un concensus a
pu étre trouvé en 1986 pour fixer le coit d’un
traitement préventif 3 700 CFA par animal de 250kg
cn moyennc.

Mais le plus grand mérte du PROPTA cn
matiere de suivi sanitaire réside dans le fait &’ avoir
réussi 3 fairc adopter au niveau national un
programme annucl généralisé de  traitements
préventifs des animaux de CA. Ainsi, au cours de
I'année, 2 A 3 traiicments, voire 4 sont proposés
suivant les régions (2 dans la région des savanes, 3
dans les autres régions ct 4 dans les zones 2 fortes
incidences  parasitaires el trypanosomicnncs).
Ch. e traitement comporte utilisation de dépa-
rasitants internes et de trypanopréventifs. Les
animaux ainsi traités sont systématiquement bai-
gnés avec une solution dacaricide. Les mémes
traitements sont faits de fagon systématique dans les
centres de stockage avant la livraison des animaux
aux utilisateurs. Des fiches de santé accompagnent
ces bétes.

Face aux multiples sollicitations des paysans en
dchors des traitements programmés, les SVSA ne
peuvent apporter les solutions adéquates faute de
moyens appropriés. Le PROPTA a procédé done A
I'équipement de nombreux postes vétérinaires en
moycens de déplacement ¢t en petits matéricls de
clinique. Les agents ainsi dotés de motocyclettes
regoivent des indemnités pour frais de fonction-
nement et d’entretien proportionnels A ' utilisation
des cngins 4 des fins de suivi sanitaire. Pour pallier
les ruplures intempestives de stocks en médicaments
observées a la pharmacie vétérinaire nationalc, il a
¢té nécessaire de mettre en place une phanmacic 2

gestion autonome au PROPTA. Cette pharmacie
continue de jouer un grand role tant dans le
développement de la TA que de I'élevage dans son
cnsemble au Togo.

Le PROPTA dispose d'un laboratoire modes-
tement équipé pour la diaggnose des parasites du
sang, des  parasites  gastro-intestinaux et des
parasiles externes.

Le bulletin Force Animale dans sa rubrique le
‘Coin du Vétérinaire’ public des programmes de
traitements préventifs ct vulganise des techniques
Cémentaires de traitement de cenaines affections,
Le prob!2me rencontré A ce niveau est le manque
d'articles sur des cas résultant de situation pratique
de terrain; sur ce plan les gens de Iant restent
insensibles aux appels du PROPTA.

Lors des séances de formation en CAles soins &
donner aux animaux sont développés aussi bien A
I"intention des agriculteurs que des agents d’enca-
drement.

Avee les moyens mis en ocuvre ¢t toutes les
actions qu'il entreprend en maticre de suivi sanitaire
des animaux de trait,le PROPTA ¢ntend montrer que
le développement de 1a TA dans sa globalité ne peut
sc réaliscr sans qu'un accent trés important soit mis
sur la santé des animaux.

Role des Services Vétérinaires et de ln Santé
Animale

C'est le service le plus actif sur le terrain, Les chefs
d'inspections vétérinaires ¢t leurs agents d’enca-
drement ¢laborent des calendriers régionaux de
traitements  préventifs. Lexéeution de ce pro-
gramme se fait par les agents qui, auparavant ont
proposé les calendrers de zones €laborés ¢n
collaboration avee I encadrement agricole de leurs
milicux. Les calendriers définiufs tiennent compte
des variations pathologiques saisonnidres.

Les agents des SVSA sont chargés de résoudre
les problémes sanitaires ponctuels que rencontrent
les animaux (traitements divers). Ils sont donc
appelés A faire des toumnées de visite sanitaire ¢t &
répondre aux appels des paysans, Ils suivent des
programmes annuels de vaccination contre fa peste
bovine et le charbon bacténidien.

Rale des organismes de vulgarisation agricole

Les agents de I’ encadrement agricele sensi- bilisent
les paysans et les informent sur les calendrier de
traitements préventifs (dans leurs zonces) qu'ils ont
¢laborés cnsemble avec les agents des SVSA.

En dchors des traitements préventifs organisés,



les agents d’encadrement viennent A la recherche du
vétérinaire lorsqu’ un animal connait des problemes.

Réle des ranches

Le PROPTA s’approvisionne en animaux cssen-
ticllement auprs des ranches pour la fourniture aux
organismes demandeurs. Ces ranches disposent de
scrvices chargés de 1 hygiene ¢ dela santé du bétail
ct les animaux sont en conséquence bien suivis.
Lorsque les achats se font chez des éleveurs
traditionnels un déparasitage est automatiquement
fait, suivi d’un traitement trypanocide ou trypano-
préventil, Quelle que soit I ongine des animau, ils
regoivent, avant d'arnver aux agriculteurs, les
tritements prophylactiques indiqués plus loin.

Résuituis
Grice aux nombreuses réunions, bien des problémes
ont pu trouver des solutions A tempe et la plupart des
organismes intervenant dans le développement de la
CAont &1¢informés trds rapidement des dispositions
nouvelles pour apporter leurs supgestions construc-
tives.

L' #quipzment des agents vétérinaires en moyens
logistiques a facilité leurs interventions, Le taux de
morbidité a ainsi diminué de fagon trés sensible
tombant & 3% alors qu'il éait de 15 3 209 au
début de I'opcration suivi sanitaire. 11 ne fait pas de
doute que les bocufs de CA sont sur le plan sanitaire
les micux lotis dans notre pays.

Grice a L pharnacie du PROPTA e probléme
de rupture de stocks a été solutionné au moment
opportun, Bicn des ¢leveurs ont trouvé en cette
pharmacic le salut pour leurs ¢levages. La plupart
des organismes intervenant dans le développement
de la TA dans notre pays commencent par prendre
I"habitude de I'onganisation du suivi sanitaire, Dans
certaines régions comme la Kara et la Centrale, les
Iraitements  préventifs  démanent  présentement
automatiquement sans qu'il soit néeessaire d' onga-
niser préateablement des réunions ; les relations
entre les agents des onganismes de vulgarisation el
ceux des SVSA 'y sont meilleures. Par contre, dans
les autres régions il persiste encore un mangue
d harmonisation que le PROPTA tente dinstaurer
par les réunions qu'il onzanise chaque année.
Lautomatisme des traitements et la compréhension
de plus en plus grande qu'ont les agriculteurs des
déparasitages des animaux et du traitement anti-
trypamidicn constituent 3 ne pas s'en douter un
acquis qui permettra & entretenir en partic les bons
résultats enrégistrcs,

Toutefoss, il existe des paysans qui o ont
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toujours pas compris le rdle salutaire que jouent les
traitements préventifs. C'est pourquoi Peffort
cntretenu jusqu’d présent doit étre maintenu pour
¢viter les revirements désagréables de tendance,
Ainsi, les capacités dinterventions des agenls
véiérinaires, les concertations, les publications, les
sensibilisations doivent se poursuivre,

Perspectives pour le suivi sanitaire

Le suivi sanitaire tel que coordonné actucllement
partir du PROPTA semble étre 1a meilleure forme
d’organisation. Cependant, avee P aceroissement du
nombre de pratiquants de la CA e leur prisc de
conscience progressive, la tendance sera de leur
faire prendre en charge, de fagon graduclle, les frais
des interventions vétérinaires pour permettre aux
SVSA derésoudre Ie probléme de moyens matériels
qui constitue Ie plus important point &’ achoppement
pour le moment,

A terme, le PROPTA devra se retirer lorsque
I"onganisation sera complétement installée et que s
SVSA auront fait leur la coordinition de cette
activité, Une privatisation des interventions pourra
Ctreenvisagée par lasuite. Cest a ce prix, et de fagon
conjuguée avec les efforts des agents & encadrement
dans les domaines du suivi technique, de la for-
mation ¢t de la sensibilisation que nous pensons que
le rythme de I'évolution de la TA au Togo scra
maintenue.

Conclusion

Lidée de ce document n’ est pas de décrire toutes les
affections des bovins de trait. Notre modeste
contribution est de montrer que la santé des animaux
constitue la base de réussite de la TA. Mais cette
santé n'est pas maintenue uniquement par les
traitements 3 base de médicaments. Lon doil tenir
compic de I'hygiene en général, des facteurs
nutritionnels et écologiques, ¢léments de stress qui
diminuent la résistance de Iorganisme de I'animal,
Pexposant ainsi aux diverses maladies.

Les expériences acquises ¢a et 13 nous montrent
qu’une bonne organisation d’un programme de suivi
sanitaire des animaux de trait réduit considé-
rablement les taux de morbidité ¢t de monalité et
contribue par voie de conséquence i I'accrois-
sement de Peffectif ¢t du taux d’adoption de la
technologic.

Ces résultats ne peuvent étre acquis que grice
un programme cohérent de recherche dans le
domaine de a santé des animaux de traction,



Abstract

This paper discusses diseases to which draught animals, particularly bovines, are
susceptible in West Africa. Research is needed on the relationship between
trypanotolerance and work stress, better treatments for helminth infestation and on the
part played by work stress in precipitating the onset of other diseases.

The need for adequate extension services and regular veterinary check-ups is stressed.
The methods used by PROPTA (Project for the Promotion of Animal Traction) in Togo
toprovide these services is described as is the considerable success achieved by PROPTA
in improving the health of draught animals.



Rapport sur le Suivi Sanitaire des Animaux de Trait au Togo

K. Kossi Akoh*

Résumé

Cet article décrit le rdle du PROPTA (Projet pour la promotion de la traction animale)
dans le suivi sanitaire des boeufs de trait au Togo. Dans la plupart des régions, le
personnel du PROPTA cffectue trois visites par an afin de procéder & des soins
vétérinaires et & des traitements thérapeutiques. Cette opération a pernis au tuix de
mortalité des animax de tomber de 15%4 3%au couwrs des cing derniéres années. Les
perspectives d’avenir du systéme de suivi sanitaire sont exaninées.

Introduction

Aprts I'échec de Ia premidre tentative de moto-
risation de notre agriculture, les responsables du
Ministere du Dévcloppement Rural ont décidé de sc
tourner vers la culture attelée (CA) comme étape
préparatoire i cette échéance.

Tous les organismes intervenant en milicu rural
ont alors mis en place des programmes de vulga-
risation de la CA, multipliant ainsi trds consi-
dérablement Je nombre des attclages,

Le moteur de cet outil de travail étant I animal,
Ie principal probleme auquel sc sont vus rapidement
confrontés les premiers postulants est celui de la
santé des animaux.

En cffet, 3 cause du role important assigné 3 la
CA dans la politique de promotion de I*agriculture
dans notre pays et du fait de la grande sollicitation
dont il fait I'objet, Panimal & traction méritait
qu’on lui accordit une attention toute particulidre,
Ceci ne fut pas le cas dans Ies premiers moments de
I’adoption de la CA ct il s’cen est suivi des taux de
mortalité trds Elevés qui ont fini par interpeler
les responsables des différents programmes. Les
services vétérinaires et de la santé animale (SVSA)
ne parvenant pas & contourner I’ épincux prohléme
de la logistique qui est souvent le sien, le PROPTA,
organisme de coordination et d’harmonisatior des
stratégics ct actions de CA, s’est vu confier la
mission d’organiser la protection sanitaire des
animaux de trait,

Actions du PROPTA

Le PROPTA nu disposant pas d’un personnel assez
important pour intcrvenir dircctement en milicu

*Projet pour la Promwtion de Ian Traction Anlmale
(PROPTA), B.P. 37, Atakpan¥, Togo

villageois, ses cfforts ont été déployés dans les
quatre dircctions qui sont:

© unmcilleur suivi des animaux transitant dans ses
centres ¢f destinés aux agriculteurs,

@ un renforcement des moyens d'intervention des
services vétérinaires cf de la santé animale par
un appui logistique cfficace ¢t le suivi des
interventions,

@ la misc en place d'une pharmacie dans le souci
d'assurer unc régularité de la distribution des
médicaments vétérinaires de premiére nécessité,

® Porganisation ou [Pincitation a la tenue de
réunions de concertation et de programmation
des activités et I'harmonisation des conditions
d'intervention,

Un meilleur suivi des animaux dans les centres
PROPTA

Le PROPTA assure la distribution des bocufs de
traction dans les régions Maritime, des Plateaux ct
Centrale. 11 fournit des animaux au Projer Culture
Attelée (PCA) et & d'autres structures dans les
régions de la Kara ct des Savancs.

Alin d'assurer une bonne protection sanitaire
des animaux qui sont distribués ¢t pour leur assurer
un bonsuivi chez les agriculteurs, unc fiche de santé
est établic pour chaque animal par le PROPTA.
Sclon leur origine et compte tenu des traitements
dja requs A leur licux d'origine, des traitements
prophylactiques leurs sont faits systématiquement
en vue de les prévenir contre fa peste bovine, la
trypanosomiasc ct les parasites intemes ct externcs.



Tenue de réunions de concertation et
harmonisation des Interventions

Le PROPTA a fait adopter un calendrier national de
traitements préventifs des animaux de CA. Ainsi, 3
traitements sont programmés par an dans toutes les
régions sauf dans celle des Savanes oii 2 traitements
sculement sont programmés. Celte exception est
duc au nombre trds important des animaux de trait
dans cette région et A ladurée trds longue de lasaison
séche qui réduit considérablement les pressions
glossinaires et parasitaires. Les périodes retenucs
sont selon les régions:

® lertraitement : de janvier 3 avril
@ 2ctraitement : de mai 3 aoiit

© 3c traitement : de octobre A décembre

Un quatri¢mc traitement est cnvisagé par le chefl
d'inspection vétériraire (Responsable Régional des
Scrvices  Vétérinaires) lorsqu'il trouve quunc
localité est plus exposée aux réinfestations que les
autres.

Au début de chaque année e responsable du
suivi sanitaire passe de région en région pour tenir
des réunions ou participer a des réunions ob il est
décidé la période de démarrage des campagnes de
traitements, Le contrdle du suivi sanilaire se fait
grice A des fiches de rapports ¢élaborées et distri-
buées aux agents vétérnaires par e PROPTA. Ces
fiches penncttent aux chefs d'inspections vété-
rinaires de rédiger unc synthese en forme de rapport
général d'activités pour le suivi sanitairc des
animaux de CA.

Un renforcement des moyens d’intervention
des services vétérinaires
Lappui apporté aux SVSA touche aussi bien les
moyens de déplacement que le petit matéricl de
clinique.

Des motocyclettes et une camionctte bichée ont
¢1¢ miscs A la disposition des agents des SVSA en
1985.

Tous les agents ayant obtenu des * motocyclettes
PROPTA' ont requ également un équipement
complémentaire de matériels de clinique. Ce maté-
ricl a €t€ renouvelé une fois pour chaque agent.

Mise en place d’une pharmacle

La pharmacic du PROPTA a été créée pour rémédicr
aux problemes de ruptures fréquentes de stocks
constatées a la pharmacie des SVSA. Ces rupturcs
cngendraicnt de sérieuses difficultés dans I’exé-
cution des programmes dc traitements préventifs qui
se trouvaient de ce fait perturbés. Devant I'incer-
titude qui pointait 3 I'honzon, il a 616 décids que 2%
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du chiffre d'affaire de la pharmacic du PROPTA
alimente unc caissc devant permettre de poursuivre
I’appui logistique aux scrvices vétérinaires 2 la fin
du financement extérieur. Le montant ainsi épargné
cst passé de 692,620 FCFA cn 1984 a 6,113,398
FCFA 4 la fin de 1989,

La protection sanitaire d’un grand nombre
d’animaux de trait

Ceci passe par unc plus grande sensibilisation des
agriculteurs sur P'hygiéne et I'alimentation des
animaux de CA. Ainsi, mises a part les informations
donnécs lors de la formation des agriculteurs, des
tournées conjointes de sensibilisation et de vulga-
risation doivent étre entreprises par les agents des
SVSA, le PROPTA et les chamgés de CA des
organismes de vulgarisation. Ces tournées de suivi
technique scront des occasions d’évaluation de
I’agriculteur sur les problémes de santé, dhygitne
et d’alimentation des animaux; des conseils per-
mcltront de rectifier les erreurs et imperfections
observées.

Dans le méme temps, 'on devra renforcer
considérablement les moyens d'intervention (logis-
tiques) des agents vétérinaires. Flant donné I'in-
suffisance des moyens dont disposent les SVSA ct
a causc du tarissement des aides octroyées au
PROPTA pour lc suivi sanitaire, il doit étre séricu-
sement envisagé la prise en charge par I’ agriculteur
delintégralité des frais &’ interventions vétérinaires.
Pour ce qui concerne les animaux de traction, les
tarifs de prestation de soins seront de 150 FCFA ct
de 600 FCFA respectivement 2 la clinique vété-
rinaire ¢t A domicile et n’incluent pas les prix des
médicaments. Des regus avee souches scront dé-
livrés par les agents vétérinaires ¢t un versement
sera fait au chef d'inspection sur la base d’une
comptabilisation des regus, Il sera tenu une compta-
bilité des sommes ainsi collectées et gérées loca-
lement par les chefs d' inspections vétérinaires, Ces
dernicrs fourniront alors A leurs agents tous les
moyens nécessires pour cffectuer un bon suivi
sanitaire des animaux de trait. 2on doit noter que
préscnicment, le cofit des traitements préventifs
(déparasitages inteme et externe et traitement
trypanopréventif) cst dépassé. Fixé depuis 1986 2
1400 FCFA par paire dc bocufs, 1'augmentation
successive des prix de médicaments observée depuis
lors a cu pour effet & aménuiser la marge béné-
ficiaire destinée A couvrir les pertes de produits et
les petites réparations des moyens de travail, 11
s’avere néeessaire que ce coflt passe de 1400 FCFA
42000 FCFA la paire A partir de janvier 1991 afin
de continuer 3 garantir 'utilisation de doses
adéquates de médicaments lors des futurs trai-
tements.
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Résultats

Grice aux nombreuses réunions, bien des problemes
ont pu trouver des solutions A temps ¢t la plupart des
organismes intervenant dans le développement de la
CAont été informes trds rapidement des dispositions
nouvelles pour apporter leurs suggeslions construc-
lives,

L'équipement des agents vétérinaires en moyens
logistiques & facilité leurs interventions. Le taux de
morbidité a ainsi diminu¢ de fagon trés sensibic, Le
taux de mortalité est tombé 2 3-4% alors qu'il était
de 15-20% au début. 1l ne fait pas de doute que les
bocufs de CA sont sur Ic plan sanitaire les micux
lotis dans notre pays.

Grice 2 la pharmacic du PROPTA le probléme
des ruptures de stocks a été solutivnné au moment
opportun. Bicn des éleveurs cat trouve cn celte
pharmacic le salut pour leurs élevages.

La plupart des organismes intervenant dans le
développement de la tractior: wnimale dans notre
pays commencent par prendre habitude de
Porganisation du suivi sanitaire. Dans certains
régions comme la Kara ou la Centrale, les trui-
tements préventifs demarrent présentement auto-
matiquememt sans qu'il soit néeessaire &’ organiser
préablement des réunions; les relations entre les
agents des organismes de vulgarisation et ceux des
SVSAy sont meilleures. Par contre, dans les autres
régions il persiste encore un manque dharmo-
nisation que le PROPTA tente de corriger par les
réunions qu'il organisc chaque année. Lauto-
matisme des traitements et la compréhersion de plus
en plus grande qu'ont les agricuiteurs des dépa-
rasitages des animaux et du traitement anti-
trypamidien constituent 3 ne pas s’en douter un
acquis qui permettra & entretenir en partic les bons
résuitats enrégistrés,

Perspectives

Quoique trds satisfaisants, les nésultats obtenus
méritent d étre consolidés et méme d' étre améliords,
Pour cela un certain nombre de dispositions doivent
Ctre prises afin de penmettre au suivi sanitatre des
animaux de trait de connaitre plus de succds.

Le PROPTA devra alors continuer de jouer le
role ke coordinateur et &' animateur qui a ¢ié le sicn
jusqu'a peésent. i) devra, en collaboration avee la
DSVSA, La hamacie GTZ *Santé Animale de
Base’ et Ies structures régionales de vulgarisation
agricole entreprendre des actions en vue &' assurer la
profection sanitaire d'un nombre toujours plus grand
danimaux de trait, la qualité et Pefficacité des
interventions ¢t la disponibilité des produits
vétérinaires dans les localités reculées.

Deux *séminaires de recyclage’ sont necessaires

par an : I'un portera sur la santé et I'hygitne des
animaux de trait ct P'autre leur alimentation. Ces
seminaires pourront durer 3 A 5 jours et devront se
tenir dans chacune des régions avec de petits
groupes de participants pour éviter de paralyser
loute une région ¢ pour amoindrir les frais de
fonnation par séance.

Pour pallier a Pinsuffisance du personncl
technique des postes vétérinaires il sera procéds
(comme le prévoit & ailleurs le projet GTZ *Santé
Animale de Buase’) 3 la formation des jeunes
agriculteurs des groupements coopératifs afin qu'ils
soient en mesure d’assurer les premicrs soins aux
animaux malades et de dire avee plus de précision
ce dont Panimal souffre pour pouvoir mieux
informer le vétérinaire de la localité, Toutcfois, ces
jeuncs initiés nc pourront détenir des antibiotiques,
des vaccins et des produits dangereux.

Sur un tout autre plan, le laboratoire du
PROPTA, bicn équipé pour les analyses de sang ct
les analyses coproscopiques, pourra venir en appui
aux inspections vétérinaires qui le souhaitent. Ce
luboratoire, tout en aidant 4 poser les diagnostics de
fagon plus précise, devrait étre inserré dans un
programme national d’études épizootologiques. Le
seul handicap & ce niveau est représenté pour le
moment par le manque d'un technicien spécialisé de
laboratoire, ce qui maintient ce précicux instrument
dans un éat de sous-exploitation depuis son
acquisition cn 1987,

La disponibilité des produits vétérinaires dans
les Tocalités reculées

Grice A sa pharmacie, Je PROPTA pourra constituer
un souticn au projet GTZ *Santé Animale de Base'
dans son volet villageois, nolamment en expé-
rimentant le systéme des boites 3 pharmacic auprds
des groupements de jeunes ruraux qui pratiquent la
CA ct qui acceplent la formation d'un auxilinire
vltérinaire en leur scin,

La phannacie du PROPTA devrait 3 Pavenir
aider celle, centrale de Lomé, & micux distabuer les
médicaments vétérinaires dans les zones ou celle-ci
n’est pas encore bien implantée, Elle serit comme
unc succursale dans la région des Plateaux. Le
PROPTA commandera alors des produils par
Pintermédiaire de la phannacic certrale qui les lui
livrera au prix de reviznt hors taze ou directement A
partir des laboratoires. Les prix de vente seront
harmonisé ct les stocks constitués par le PROPTA
permettront d'éviter les ruptures imprévisibles. De
telles  dispositions  permettront  ¢également  au
PROPTAde continuer 3 mettre de eité 2% du chiffre
d'affaire de sa pharmacie afin de continuer 2



appuyer les services vétérinaires dans les activités
de suivi sanitaire des animaux de trait.
Conclusion

Le PROPTA a joué un réle trés remarquabl: dans le
passé cn matitre de suivi sanitaire de¢ animaux de
CA. Il continuc dc jouer un rdle imporizzu 2n dépit
de "intervention de plusieurs autres organismes et
des progrds réalisés.

Lacquis sanitaire n’étant jamais définitif, I’on
doit faire preuve d'une certaine vigilance de fagon
pcrmanente. Les actions du PROPTA ayant ¢té

celles de coordination, d’appui et de contrdle A
I'endroit des autres structures, le pr jet se devra
désormais de préparer son retrait dans le domaine de
I'appui et du contrdle afin de permeltre aux autres
structures de jouer pleinement leurs roles A clles. Le
PROPTA continuera tout de méme de constituer un
cadre de réflexion, d'exploration et &’ expérimen-
tation de nouvelles stratégics en vue d accroitre
Iefficacité des  diverses  interventions,  Pour
I'instant, il se doit done de poursuivre la plupart de
ses activilés afin de nc pas sc retrouver 2 la case

dépant.

Abstract

This paper describes the part played by PROPTA (Project for the Promotion of Animal
Traction) in providing health care for draught axen in Togo. In most areas 3 visits are
nade each year by PROPTA personnel to gi-e veterinary care and medication This has
led to a fall in morbidity amongst draught animals from 3 to 15 percent during the last
3 years. Prospects for the future of this health cosurol system are discussed.
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La Santé des Animaux de Tran

Joséa S, Dossou*

Résumé

La culture attelée demeure ine activité d’ avenir dans les pays tropicaux. C'est une source
d'énergie renouvelable bon marché d’awtant plus compatible avec I'état du sous-
développement des pays africains qu'elle participe & la bute pour 'autosuffisance
alimentaire par I'augmentation des surfaces embluvées et ! embouche bovine.

La formation plus accrue des paysans, la restructuraticon des services vétéringires et la
prise en charge des soins de santé des animai e trait par les promoteurs de la culture
attelée, permettront de liniter les contraintes lides au swivi sanitaire qui constituent un
Jrein powr la vulgarisation de cette technique dans nos pays.

Introduction

Ces demnitres années, le vif intérét que suscite
Putilisation d'animaux de trait comme source
d’éncrgic pour les travaux agricoles sous les
tropiques, s'explique par les écheces subis dans le
pass¢ avec les tentatives de mécanisation rapide de
I"agriculture principalement au moy en des tracteurs.

La promotion dc la cullure atteléc (CA),
technologic appropriée pour les petits exploitants
agricoles des pays en voie de développenient,
permeltra d"augmenter la productivité agricole, de
résoudre ainsi e probleéme de I'autosuffisance
alimentaire et améliorer les conditions matériclles
de vic des habitants,

Les contraintes auxquelles soni soumises les
petites exploitations agricoles cn Afrique en matitre
de CA sont multiples cf limitent sa vulgarisation.
Lanimal constituant I'¢élément essenticl de ce
systéme est souvent négligé par ceux qui souhaitent
promouvoir cette technique dans nos pays.

La clé du succds de la CA cst avant tout la
résolution des problemes & élevage des animaux de
trait A savoir la continuité toute I'année dans le
rationnement, le respect 'un régime de travail
compatible avec cetle alimentation et le suivi des
soins de santé individucls.

La présente communication traite de ce demier
factcur qui demeure un problime crucial chez les
petits exploitants cn Afrique et limite Iintroduction
dela CAdans certaines contrées avocation agricole.

*Centre d'Action Réglonal pour le Développement Rural
de I'Atacora BP 32 Natitinggou, Benin

Situation sanitaire

Les échecs des projets de développement de 1a CA
cn Afrique s’ expliquent aussi par la négligence des
vétérinaires aux animaux de trait. Presque partout en
Alrique, I'environnement sanitaire est défectueux,
La plupart du temps, les promoteurs de cette
technique n’ont pour objectifs que de promouvoir la
production des cultures industriclles & exportation,
mais n- isposent généralement pas de spécialistes
en élevage d’animaux de trait.

En naticre de CA outr: les traumatismes cn
rapport dircct avee le travail et les affections
favorisées par une réceplivite accrue, les animaux
de trait souffrent des mémes maladies que fe £ros
bétail dans I'€levage traditionnel. Dans la plupart
des pays olt se pratique cette technique, le probléme
des soins sanitaires demeure préoccupant, car les
traditionnels services vétCrinzires sont toujours
oricntés vers une prophylaxic collective alors que
Ies soins aux animaux de trait doivent relever & une
médecine individuclle.

Sznté et choix des animaux de trait

Le suivi sanitaire est un volet trds important de
I'cntreticn des animaux de trait. $'il est nécessaire
de nourtir et de loger correctement les animaux, il
faut aussi veiller 3 leur bonne santé. Pour cela, il
§’avere néeessaire de s*assurer dds leur achat, avee
I'aide d'un vétérinaire, que les animaux <ont bicn
sains ct indemnes de maladie contagicuse,

Bicn que le choix des animaux de trait soit
souvent porté sur la conformation, I’ age, le poids ct
les caracteres de I'animal, il importe d'insister tout
particulicrement sur e critére racial dans les
zones infestées de plossines, Les choix doivent


http:systc.me

prioritairement porter sur les races trypanotolérantes
ensuite semi-trypanotolérantes et autres. Ces
demitres doivent bénéficier d'une attention toute
particuliere,

Le Tableau 1 donne une vue sur certaines races
élevées en Afrique de I'Ouest et ayant une bonne
aptitude A la CA (Munzinger 1982). Le choix
judicieux des animaux fait, ils doivent &tre mis en
observation puis vaccinés contre les dominantes
pathologies de la région. Les traitements contre la
trypanosomiase sont nécessaire en zone infestée de
glossines. Les autres interventions consisteront
d'une part aux déparasitages périodiques intemes et
externes et d'autre part, suivant les circonstances,
aux tritements des maladies accidentelles sur-
venant au cours du travail.

Les aspects sanitaires et techniques étant du
ressort ces services vétérinaires, le suivi des
animaux sera concrétis¢ par la tenue d'une fiche
individuelie de suivi gardée par le paysan et émargée
par le chef du poste vétérinaire lors de la réalisation
de chaque intervention sur les animaux. Un bon
suivi sanitaire et technique constitue la meilleure
garantie pour conduire 2 bonne fin la CA en milieu
paysan. Il incombe alors au service vétérinairz de
tenir et de metas 4 jour dans chaque zone
d’intervention un cahier de suivi sanitaire et zoo-
technique en plus d'une programmation de toutes les
activités sur le domaine.

Role de ’exploitant dans le suivi
sanitaire

La formation de I'exploitant demeure un préalable
A I'introduction de la CA dans une contrée. Cette
formation de base des paysans et le dressage des
animaux doivent impérativement avoir lieu
simultanément. Un accent particulier doit &tre mis
sur le r8le primordial que soit jouer I'exploitant dans
la prévention des maladies, les pratiques
élémentaires d’hygiene vétérinaire, de 1'habitat ey

du travail des animaux. L'exploitant doit reconnaitre
A temps les problemes de santé de ses animaux et
agir efficacement.

Dans toute exploitation agricole ot les animaux
de trait sont utilisés comme source d’énergic, une
petite boite A pharmacie est A conseiller. Cette boite
doit contenir des produits essentiels tels que alcool,
iodé, tiftne, mercurockrome, coton hydrophile,
ganidan (diarrhée), déparasitants externes, pul-
vérisateur et matériel de soins corporels aux ani-
maux,

Pour prévenir ceriaines affections favorisées par
une réceptivité accrue des animaux, une supplé-
mentation alimentaire surtout en période de gros
travaux doit étre envisagée. Les animaux de trait
doivent étre abreuvés i volonté tous les jours et
recevoir un complément minéral au moirs deux fois
par semaine. Le régime de travail ne doit pas
depasser 5 h de temps par jour.

Conclusion

Les probiemes sanitaires des animaux de trait
limitent son expansion dans certaines régions, Ceci
est dil surtout aux exigences de ces animaux et aussi
A la politique des services vétérinaires tradi-
tionellement orientés vers une prophylaxie collec-
tive et non vers les soins individuels. 11 est alors
nécessaire de faire une restrucwration de ces
services intervenant dans des régions A vocation
agricole afin que ceux-ci soient A 1a hauteur de leur
nouvelle tiche qu'est la thérapeutique 2 1’ é&chelon de
I'individu.

De méme, la sensibilisation et 1a formation plus
accrue des paysans permet de les amener 2
reconnaitre leur réle dans la gestion du matériel
animal et I'intégration de I'agriculture & I'élevage,
scul gage du développement de nos pays. Aussi,
qu’une gratuité du suivi sanitaire des animaux de
trait soit envisagée aux paysans au moins pour les
premidres années d’expérimentation.

Table 1. Trypanotolérance des bovins de trait en Afrique de I'Ouest

Race

Trypanowolérantes Races Semi- Races

(aircs géographiques principales) trypanotolérantes trypanosensibles

N’Dama (Guinée, Gambie, Djakoré (Sénégal) Tous les Z£bus

Sénégal , Sierra Leone Méré (Mali) White Fulani (Niger Nigéria)

toute I' Afrique de 1'Ouast)
Ketéku (Nigéria)

Baoulé (Céted'Ivoire, Libéria) Sanga (Ghana)

Borgou (Bénin, Togo)

Sokoto (Niger, Nigéria, Ghana)
Gobra (Gobra, Mauritanie)
Maure (Burkina, Mali, Mauritanie)

(Munzinger, 1982)

NB. Certaines especes animales uyJ)anosensibles (ne, cheval, chameau) sont utilisées pour la CA dans

certaines régions de 1' Afrique de 1'Ouest.
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Abstract

Animal traction has a bright futwre in tropica? countries. It is a cheap source of renewable
energy suitable for developing African countries and can help achieve food
self-sufficiency by increasing the amount of land under cultivation and improving beef
cattle production.

The generalised training of farmers, the restructuring of veterinary services and the
effective control of draught animal health vy animal traction specialists will help to
overcome problems of health control which hinder the extension of this technology in
this regicn.

Référence
Munzinger, P. 1982. La traction animale en Afrique. GTZ Eschborn, FRG: p. 125.
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The Importance of Traditional Veterinary Medicine (TVM) in
Animal Health Programmes

Mohammed Sidi Bah*

Abstract

This paper briefly discusses Fulani attitudes to animal disease, describes some of their
traditional veterinary practices and treatments for convnon diseases,and argues the
importance of involving herders with their knowledge of local herbs and husbandry

practices in draught animal progranvnes.

Introduction

This paper concentrates on tropical velerinary
medicine methods used by the Fulani people in
Sicrra Leone. The Fulani concept of animal discasss
and treatments at times closcly parallels thai of
westem veterinary medicine. In terms of the
taxonomy of diseases they recognise a difference
between external and intemal problems, fatal and
non-fatal discases, calves and adult discases and
organic and supernatural discases. In terms of
nosology certain categories or illnesses are preciscly
differentiated like brucellosis, scabics, wounds etc,
whilst others are very broad such as worms and
diarthoea - there is litde differentiation between the
different ty pes of worms and no distinction between
diarrhoca caused by worms or young grass. The
name of an illness may also reflect an association
like *Heire’ (liver) for liver fluke or “Chonchi jijan’
(blood) for red watcr, or with its cffect  like
“Haiku' (loss) for abortion, ‘Uppu redu’ (swollen
stomach) for bloat and ‘Koingel’ (Icg) for black
leg/quarter.

In their treatments of discases also they have a
grasp of many concepts which are recognised by
weslem veterinarians as essentizl for discase control
- prophylactic treatments, drenching, administering
of mincral lick, toxic plants, vector control (c.g. of
ticks), cpidemiology of discases (stomioxys fly and
bloating perods), the symptoms of herds, c.g.
isolation being asign of a discased animal.

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

*Slerra Leone Work Oxen Programme, PMB 766, Freetown,
Sierra leone
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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 Siemma Leone. These become
compelling when it is reeognised that due to
problems of foreign exchange the veterinary service
is handicapped by lack of logistics, drugs and
storage [facilities. To cnsure adequate coverage
however, it is necessary to identify the herbs in the
different vermnacular languages so that ox-handlers
can identify and use the herbs recommended. What
follows is a description of some of the common
discases affecting work oxenin Sicrra Leone and the
traditional methods of coping with them.,

1. Stomoxys fly

Periodofattack:  August to September.
Attacks mainly sick and

woundedalsoticdanimals.

Uncleaneddunginpaddock
androttenvegetables/grass
aroundpaddockprovideplace
for laying of cggs.

Causc:

Effect: Disturbsfeeding and sucksthe
blood of the oxen leading to

wasting,anacmiaand death,
Treatments:

a)  Rub oilfrom fruits of Carapa
procera onthe animal twice a
week especially on wounds.

Rub palm oil mixed with any bitter
tablet and salt on the oxen. Con-
vince farmersthat though palm

oil raight be expensive yet com-
pared tothe value of their oxen
the cost is very small and in any

b)



case 3—4 pints would do for the
whole fly scason,

¢) Rubused engine oil over the ani-
mal’s body.

d) Aspreventioncleanpaddockevery-
day and dung deposited ina hole
tomake compost.

Sccondly, clearbrushed grass
awayfromthe paddock and bury
with dung to make compost
which can be used asfertiliser.
Do not use the fly chemical on
an animalthatis underscvere at-
tack from the flies because it

will kill the
animal,
2. Ticks
Period: Mainly duringthe rainyscason and
earlydryscason
Causc: Grazingin tall grass
Effect: Causc discases which,
combincdwithpoornutritionduring
thelate scason andstressat the start
of the rainy scason when oxen are
puttowork, maylead todcath.
Treatments

a) Carapa procera oil as for stomoxys
fly can be used totake care of
ticks.

b) Kerosene mixed withsalt can also
be used but this has an adverse
cffect onthe skinand so should
not be used very often,

¢) A muchmore cffective and cost-
free methodis to cast the oxen
and pierce the tickswithsharp
objectslike needlesorthethorns
ofthe orangetree. Do not forc-
ibly remove them by hand as this
will Icave sores which invite
flics that will infect the animal
or suckthe itsblood. After piere-
ing theticks, lcave them hanging
for they will fall offin 2 or 3
days.

Prevention: Avoid grazing intall grass or
returningoxentoworrch(cattle
ranch)aftcrthe ploughing scason.

3. Bees

Period: Dryscasonduringhoney-tapping
scason,

Causc: Disturbance of bechives by honey-

tappers.

Effects: Sting animals, disturb feed and kill the
oxcn. Tetheredoxencannotescape
fromthem.

Treatment

Make mounds of hay (dry grass) in fouror 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 scason
Cause: Muddypaddock,grazingand
working in swamys
Effect: Limpingandreducedefficiency
inwork output.
Treatment:

Prevention is better than cure because resting the
animal ina dry arca fora week may helpbut valuable
working days will have been lost. Paddocks should
be constructed in a gravelly area, with a drainage
channcel dug around them. Shelter a pertion of the
paddock against rain and try not to graze the oxen
inswamps after working in swamps. Palm oil mixed
with salt helps in minor cases of footrot.

5. Leeches

Effect: Discomforttobothanimal and man.
Oftenthe onlyproductive swamp in
avillage may have leccies which
prevent people from working in it,

Treatment

Since leeches’ skins are sensitive to acid the leaves
of Hymenocarda acidia should be pounded and
scattered in the swamp or limes split in two should
bescattered in the swamps a week before ploughing,

0. Wounds and Abscesses

Effect; Thesccause painand discomfortand
attract flics which can infect them.
Togetherthese willprrevent work
and so the animals necd tobe ob-
scrved keenly for signs of limping

orstubbornness.
Treatments

Wounds should be cleancd and palm oil or Carapa
procera oil or BHC (if wound has worms) or
tetracycline powder applicd till the wound heals up.
But BHC powder should be washed off 2 days after
application. Any abscess should be inspected and
forcign bodics removed if present, the abscess
squeczed till all the pus has been removed and any
of the remedics for wounds applicd to the opening,



If possible consult a veterinarian to administer an
antibiotic treatment,
7. Worms

Symptoms: Poor grazing, wasting, rough hair at
top of the neck of the animal.

Effect: Anaemia, lossof weight, diarrhoca
and possibly death. This can
discourage farmersespeciallyif
they cannot eat the meat (Muslims
reject animals as unfit for sk ughter

ifunclcan).
Treatinent

The roots of Aframonwm cuspidatum have been
shown to be very cffective. A gencrous handful of
the roots should be roasted, beaten to pulp, boiled in
water, 3 limes and some salt added and sieved before
giving onc ‘3 pence pan’ of it to the animal, If
repeated twice a month this will help greatly to
reduce worms in the axen

8. Diarrhoea

Thisis the next in importance to
worms in affccting work oxen and
may be caused by worms or cating
of young grass at the start of the
rains andso the abovetreatment for
worms should be given if worms are
suspected.

Causc:

Treatments

Baissea candiloba leaves should be pounded in a
mortar, salt and water added and given to the animal
todrink. Altematively, Phyllantus discoideus lcaves
can be pounded with Baissea candiloba and
administered to the animal twice a day.

9.  Censtipation
Treatments

Torclicve it raw paw-paw fruit thould be boiled, salt
added and given to the ox or the lcaves of ‘Dembaui
fidda’ (the Mandingo name of a leaf not yet
classified) could be pounded thoroughly, immersed
in salt and water and given to the ox.

10.  Liver Fluke
Cause: Flukesattackingliver

Prevention. No clfective local cure available but
preventionhelps. Drainallstagnant
watcrinthe paddock and avoid
grazing snail infested swamps. Also
if ducks are available put themin
the swamps to eat up the snails.
Eventuallythe problem willbe

solved.

11.  Bloat
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This canbe caused by the eating

of young grass at the start of the
rainsor eatingtoo much potatolcaf
or swallowing potato or cassava
tubers but the main causc in villages
is the picking of young unripe man-
goesfrom trees.

Treatments
a)

Cause:

Ifthe latter, pecl the stock of a
banana tree till the soft part is
reached(orusesiphontubing
suchasis usedfor pouring petrol
fromcontainers),openthe
mouth of the ox and gently push
themangoortubersdownthe
throat withthe bananastalk or
tube.

Ifit is caused by eating young grass
or potato lcaves pour a pint of
vegetable oil like palm or
groundnut oildownitsthroat. To
avoid bloat caused by mangoes
advise farmcrstoavoidtcthering
or grazing oxen in arcas with
short mango trees or to cut
branchesthatcouldbereached
by oxen if they have no other
treestotic the oxento.

b)

12.  Eye Froblems

Treatments

Running cyes or cyes with small worms should be
treated by casting the animal and the juice extracted
from pounding the lcaves of ‘bush banana’ (Uvaria-
chamae) dropped in the cye daily till it heals up.
Because the treatment is painful, make sure the
animal is sccurely cast.

13.

Advisc farmers not to leave around empty polythene
bags which have been used to carry salt o palm oil,
or pieces of cloth with sweat or salt, where oxen can
cat them, because of the salt in them. These cause
diarthoca and may also become cntangled in the
animal’s intestines, eventually leading to death.

Dangerous iitter

Conclusion

It is essential to appreciate that the ethnomedicine
and ethnopharmacology practised in many de-
veloping countrics often provide the most (often,
indeed, the only) cost-cffective methods of
obtaining effective remedies and adequate health
coverage.
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Since this study was started in 1983, more
evidence has come to light showing that many of the
herbal remedies and traditional practices can be
effectively used either as prophylactic treatments or

as cures, whilst some of the traditional animal
busbandry practices have profound implications for
the future of the promotion of work oxen in Sicrra
Leone.

Résumé

Cette étude examine succinctement le comportement des Peuls face aux maladies des
animawx, décrit certaines de lews pratiques vétérinaires traditionnelles ainsi que les
traitements qu'ils wtilisent pour guérir les maladies les plus courantes, et fait valoir
Uimportance d'associer les bouviers et lewrs conngissances des Plartes et des pratiques
locales d’élevage aux programmes de culture attelée.
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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 thousands of years - but not in sub-Saharan Africa. Increasing pressure
onrwral labour (primarily female) in this area, demands another power source: draught
animals may be able to supply this energy in many circumnstances. World-wide, two
traditions of stationary animal power are apparent: Asian use of specialist equipment
designed for one task only, and a later Western trend towards a gearbox producing power
at relatively high shaft speed (200rpm), which could be coiected to many specialist
implements. Use of high shaft speed frequently allows smaller, lighter and cheaper
implements, but at the cost of an increase in manmufacturing sophistication. However the
choice is unlikely to be between one or the other of these two traditions: many processes
cannot be performed by snull light equipment moving at high speed. Nevertheless it is
clear that in a situation where many tasks have to be carried owt, each lasting only a few
weeks per year, small high speed machinery holds out the potential for cost econony.
What will be requiredis a range of designs of equipment, each at a different technological
level of sophistication, that can be manufactured and maintained by local entrepreneirs
or artisans. Further, such artisans nust be accessible by the farmer or user of the
equipment so that the producer is fully aware of any inadequacies in it. Only a litile
research is going o relating to animal-powered machines in Africa and some cf this is
taking place outside Africa. Water- lifting and grain-nilling are the applications
attracting most effort in research. In neither application has there yet been nuch impact
in sub-Saharan Africa, but econoic conditions are changing in a direction favourable

to animal 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
report on current rescarch in this arca,

The advantages and disadvantages of using
animals to provide mobile work cnergy for
cultivation or transport arc well known, whereas the
viability of animal power for stationary processes is
rarcly examined. Animals have however been used
1o raise water and to process crops for 2000 years.
Historically, all rural economies based on anfinal
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

*Development Technology Unit, Unlversity of Warwkk, UK
and Ramat Polytechnic, Keno, Nigerla
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applications, animal power can oftcn compare
favourably with its rivals (human power, enginc
power and clectrical power) in poor couatrics or in

rural arcas.

Moreover mobile applications are often highly
scasonal, so that it may be possible to improve the
annual load factor for a particular animal by
cmploying it for both stationary and mobile tasks,

In much of sub-Saharan Africa, 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 lanze
scale usc of cither bovines or cquines to drive
stationary processes: the few applications that do
cxist arc essentially experimental and transitory.
There arc in fact scveral constraints on diversifying
uses of work animals, and their application to



stationary processes requires at least the following
four conditions to be satisfied:

® the existence of processes that match the power
output of one or two animals (equivalent to the
power of between perhaps 3 and 20 humans)

¢ the presence of suitably trained and nourished
animals

¢ the availability of equipment to interconnect the
animals and the process to be driven

¢ anovenll favourable economic balance after the
extra costs of equipment and feeding have been
set against labour savings,

Most of the (rather little) research into
diversified uses of draught anitnals carried out in the
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 needed 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 animals have some intelligence they are
unsuited for tasks which requirc them to make
unsupervised decisions; thus animal power should
be considered as *brute’ power and is not suitable for
tasks requiring dexterity or fine judgement. Animals
will perforni some simple tasks unsupervised,
although human encouragement is required if they
are 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
manualequipment would be and more expensive per
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 savings
achieved by not using human beings or engines. In
practice this means that animal power is unlikely to
be 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 that
should 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: fou ther
applications a significant fraction of the animal’s
output gets lost in the wansmission system. Thus a
simple cane-crusher might put 80% of an ox’s effort
into the cane, whilsta prototype 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 Hohenheim in Germany, University
of Edinburgh in Scotland and the Agriculture and
Forestry Research Council in England etc) into how
much power an animal can give ; however, this
research is orientated to the use of work animals in
cultivation. Most of the figures published for animal
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 normal
African diet.

In practice 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
engine driven devices. To use such equipment with
draught animals it may be possible to run it faster or
stower than normal or to use a team of animals,
Really effective employment of animal power
requires the driven equipment to be suitable for the
animals. 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 for the 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.



Thable 1. Draught Animal Power Qutputs (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
stationary process sensibly to use animal power, It
should be in a location where trained animals are
present and electricity is not; it should take hundreds
of hours of manual labour per year yet be difficult
to operate reliably with diesel engines and it should
be capable of running with a power input of 0.1 to
1.0kW. The main processes that satisfy this bricf, on
a large scale, are water-lifting and crop processing
(especially milling); however on a smaller or more
lecalised basis we can include :

® mineral processing such as rock-crushing and
clay-pugging
¢ timber processing by sawing

® other suitable tasks such as electricity-
generation, operating forge-bellows and clothes-
washing.

Water-lifting has attracted the most attention
over the centuries and many mechanisms have been
developed for the purpose (Lowe, 1986, Fraenkel,
1986) and some of these are mentioned below. In
Africa it is growing in importance in all its major
applications - irrigation, domestic water and water
for livestock.

Crop-processing can be divided into two classes,
year-round activities (like milling or oil-pressing in
the humid tropics) and seasonal activities (like

likely to be more economically animal-driven than
the latter, at least until the latter are sufficiently
various to justify an animal engine. A different
division is by scale. Much crop-processing is
performed on a household scale and is a major
contribution to the massive and rising workload
experienced by African women (Mackintosh, 1982
and Gould, 1990). However this scale, even though
it represents 300 women-hours per year, is too small
to carry the cost of animal equipment. Crop-
processing therefore can be ‘animalised’ only on a
communal, large houschold or petty commercial
basis. This contrasts with water-lifting for irrigation
where a single smallholding may need a gear of its
own. Unfortunately, the transfer of female tasks
from the unpaid domestic economy to the monetary
artisanal economy entails complex changes within
the family and village.

Rather than distinguishing between water-
lifting, crop-processing and other tasks, we could
divide equipment on the basis of its speed. In
low-speed applications, high forces and torques are
required and the most convenient arrangement is
usually to have the animal haressed directly (o a
vertical low-speed shaft. Most machines of this
category are already fairly compact because of the
high loads inside them during operation: they
achiceve their effect by squeezing the product and the
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 ouspus 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.



imagine improvements and reductions in the bulk
and amount of material needed for many of them.
Power and torque demand will be very 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 contro! productivity in these
applications and therefore will determine the
economic viability of any scheme.,

In high speed applications such as threshing,
clectricity generation, grain milling and feed
chopping, the incrtia of the material being processed
is oftcn made use of. It is therefore necessary to
provide high shaft speed for the process to be carried
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 cfforts have been made to
employ small centrifugal pumps for low-lift
applications. For these high and constant specds are
requircd.

On the face of it there is much scope for
substituling animal cnergy for human cnergy 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-
tioncd, there are the need for attendance, vanability
of speed, limitations on usage per day, the nced for
adequate nutrition and most critically the cost of

equipment.

Potential Constraints

Theliterature is not helpful on whether animals need
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 milling
control,

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 and speed duc to the interaction
of the machine’s incrtia, the animal’s inertia and the
clasticity of thc hamess ctc. (Incidentally no
rescarch has been carried out into the power lost in
the damping of the hamess and in the animal’s
structure or anatomy, in such varations). Further
variation may arisc from the nature of any drive train
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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 climate, shading, health and nutrition. There is
evidence that steady working, as in machine driving,
tires them less than the same power applied to a
fluctuating loadlike a plough, howeversome animal
handlers believe that variely of load prevents the
animals gclting bored!

Animals convert biomass into work, some of
which can be harnessed to drive equipment. Not all
food caten 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 ycar, as in ploughing, can result in an
overall energy cfficicncy as low as 2% This low
efficiency figure may be compared with the 25%
typical of a diesel cngine. Under many cir-
cumstances it would be possible to obtain more
work from a given arca of land via a fuel oil crop
and a diescl enginc than via a fodder crop and
animals. More immediately the combination of no
time for foraging and the need for a more nutritious
dict can pose problenis for any operator of animal-
driven machincs. The labour of providing for a
zero-grazed animal can also be substantial.

Animal engine techniques

Usc of animals to power machinery for agricultural
purposcs, for water pumping and grain milling,
gocs back to some of the carliest historical records.
Animal powered machines have clearly exercised
the minds of many over the centuries and a large
number of solutions have emerged, cach optimised
1o local and individual conditions. Two general
approaches to the problem have been made:

® special machines for performing a single
function - ‘animal-driven equipment’.

© gcneral purposc devices that are attachable to a
range of cquipment the *animal engine’.

Historically most equipment was of the first
category, but it was often very incfficient and
frequently very large and costly (equipment to
perform work at say 172 kW filled buildings). In he
late 19th century,however, as will be discussed
below, attention moved to the sccond category, the
discrele ‘animal gear’, producing power al say
200rpm. To be successful,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



the Asian tradition and the modem day internal
combustion enginc or ¢lectiic motor.

Machine Types

It may be helpful at this stage to enlarge on the the
mcthods which have been, or are being used
presently to hamness animal power in static or
quasi-static applications. A simple method of
classification is division according to the type of
motion of the animal or animals, One may further
cxaming the type of mechanism uscd to transmit the

power, and to transform its torque/speed
characterstic.
Linear or quasi-linear

This mcthod is frequently used to raise water: the
animal walks in a straight linc away from a well,
pulling a bucket up the well-shaft. At the end of the
travel the animal is stopped and tumed around.
During the return to the well the animal is unloaded
and productivity zero - indeed there is a significant
waslc of cnergy since the bucket and rope have
significant weight and the energy associated with
this will almost certainly betotally lost regencrative
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
cquipment more or less doubles efficiency and
output for a fairly modest increase in complication,

Ascecond refinement is to arrange that the animal
does not stop when the bucket reaches the op or
bottom of its travel, but executes some looped path
whose shape may be determined by the sharpest
tumning radius which the animal can negotiate
without excessive disturbance toits cadence, Taking
this to its limit is the’moat’ or 'stony moat’, in which
the animal walks around a circular track and power
is converted to lincar motion by ropes which act
cffectively as ‘connccting rods’ - as in a piston
engine,

Rotary Sweep

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

This central mechanism or animal gear has been
the subject of substantial rescarch world-wide and
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has had significant industrial development, though
most of this development took place last century.
Most solutions, both industsialised and indigenous,
usc 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. Altematively the pewer may be
exported at high level by belt or shaft as mentioned
above.

Gearing in most indigenous machines is of wood
and some ingenuity has been expended to facilitate
repair or replacement of gear teeth, with designs
allowing ncw 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 Evrope and the United States.

More recently some attempis have been made to
use more mockern gearing materials (for example the
Monopump Company commissioncd a leading UK
gear company to produce a box to drive its vertical
shaft borchole pumps), but the result is not
considered to be economic, cosling over £1000 at
1984 prices and weighing over 250kg. Very ap-
proximate weights for this machine aze given below.

AFRC Silsoc UK produced two designs some
years ago based, in the first case, on commercially
available concrete-mixer gears, and more in-
terestingly 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 stll some gearing techniques which
have not yet been tred on animal gears. For
example, epicyclic systems may prove uscful in
sharing the large and potentially destructive input
torque among scveral much smaller second stage
systems, and conformal or Novikov gearing is
beginning to be used in helicopter rotor gearboxes,
where lange gear ratios and high torques are also
handled. This latter type of gear tooth allows large
gear ratios to be obtained in one stage and thus holds
out hope of simplification of design and manu-
facture, though at the cost of slightly non- constant
specd ratio unless the gears are helically cut.

A sceond 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 ¢ngagement may be
able to reduce chain and bearing loads in a manner



analagous to the epicyclic geartrain. At Warwick
some preliminary work has been carried out on steel
rope friction belt systems which may eliminate the
nced to cut teeth of any form - work is continuing
on this.

Most striking of the features common to all
centrally-based  machines is  the massive
construction needed to handle the large torques
developed-especially if the animal is startled or
disturbed. As an example of this input or primary
shafts on such machines may nced to be up to
100mm diameter. A promising technique and
alternative to these centrally intensive systems is the
"rope engine’ presented at the last animal traction
workshop in this scrics (Thomas 1958). Sce below
for a comparison of steel requircments for this
machine with that of the Monopump gearbox. Work
is continuing on this rope engine system too.
Another and important system of animal engine, and
one again that avoids the high torque and central
concentration problem, is that of the radial arn
caniying a friction wheel running on a wall. Several
such systems have undergone preliminary and
intermediate development in recent years and the
system has some altractive features. The GATE
grain-milling cquipment programme in Scnegal 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 depree of overload
protection; power input to the transmission system
starts at a more useful 20rpm; and provision of a scat
for the animal driver is straightforward. The only
problem with the technique is that power is
produced from a wheel which moves with respect to
the ground. However, reciprocating borchole pumps
have been powered using this kind of system by the
usc of a crank at the centre.

A factor important ir all animal gears, and
indeed in much renewable energy equipment, is the
cfficicncy of the drive train. Whilst it is accurate to
consider the efficiency of a single stage of spur
gearing 10 be say 98% minus some bearing losses,
say, 95%averall, it should not be forgotten that these
losses are based on the 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 os service factor to cope with
unknown effects such as the vagaries of animal
behaviour. In these conditions gearing losses as a
proportion 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
nccessary to improve the durability of the trodden
area: it may also be well worthwhile since animal

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

Treadmills, discs and drumas (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
moving belts have all been tried, but all such systems
suffer from their requirement for bearings to support
the weight of the animal in addition to any bearing
load arising from an unbalanced torque arm.
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 weslem usage
of animal drives but had a reputation for
unrcliability. No doubt if they were developed
further today they would benefit greatly from the
modem ability to produce sophisticated composite
belts from steel, other textiles and rsbber.

Trade-Offs

Dominant in all the discussion of thesc 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 equipment, it is
probably necessary to consider the compactness and
transportability of such systems and it may be uscful
to remember that commercial exploitation fre-
quently necds some form o) exclusivity or
uniquencss - some ‘magic’ component - to provide
protection in the absence of effective patents, at least
initially, to the entrepreneur. A crucial but often
implicit decision with many systems considered
today, is whether to put effort into producing
high-speed low-torque shaft power for use by an
exisiing picce of cquipment (usually designed for
usc with an internal combustion engine or clectric
motor), or to develop special and probably heavy
equipment (to cater for the higher torque) to take the
power dircctly - that is to take the path of the ‘animal
engine’ or of the * animal-driven equipment’,

Examining thc patterns of development of
slationary animal power in the West and in Asia, it,
is clear that before the introduction of small
stationary stcam and internal combustion engines,
the West was progressing in the direction of multi-
purposc 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 fabricalion
techniques available. As these technologics
advanced, higter speeds were used and equipment
became smaller and lighter but had also to be made
of higher quality material, and to morc exacting
manufacturing standards,

The crucial question might then be "what level
of skill is available'? This will determine the
appropriate technology at any moment, If one may
presume (o take the opimistic view, namely that
skills will increasc over time, characteristic speed
will increase over time also and the mass and bulk
of equipment may be reduced in proporion.
However the question of skill level is perhaps not
the only onc. Such considerations as the number of
machines to be made inan arca ‘machines persquarce

Table 3a. Monomump Ltd Geuarbox

kilometre’ should be considered, for the availability
of material and skills may be influcnced by demand.

Design Comparison: Mcnopump Ltd Gearbox
and Warwick DTU Rope Engine

The table below shows a simple schedule of
materials used in the construction of two rotary
sweep type animal power gears. We have included
these two systems as examples of the expensive
material and accurate manufacturing method typical
of Western attempts on the one hand, and of the
dispersed techniques, wiich may be more rep-
resentative of traditional approaches, on the other.
The above analysis should not be taken to imply
the superiority of the latter method: the two
solutions are different in their abilities and strengths.

Item Material AmountUsed
Input shaft EN24 stecl 12 kg
sccond motion shaft EN24 stecl 4kg
third motion shaft EN24 steel lkg
output shaft EN24 stecl lkg
primary gear EN24 steel 141 kg
secondary gear EN24 steel 39kg
tertiary gear EN24 steel 17kg
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 39kg
radial beam sq.box 19 kg
mast & support 2"w.pipe 4kg
pulley straps 40mm x Smm lkg
studding 8,12,16,20d 8kg
bearing pins 25mm dia 1kg
bearing rollers 10mm dia kg
rope catchers 50x75mm 9 litres
pulleys 200x40mm 15 litres
total steel 74 kg
total wood 24 litres




The former gearbox would probably operate for 20
years or more with no more than an oil-change
assuming that it were 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 on an hourly basis, although this
attention could be from somcone with a much lower
skill level. Additionally, should it be required to
move it, a highskill 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
rescarch and design development, or between the
latter and technology transfer. There are a few
examples of the transfer of unmodificd animal-
powered machinery into Africa. The importation of
Indian cane crushers into Nigeria might be placed in
this catcgory, 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 Fgypt to the
Sudan.

The largest programme promoting alternative
uses of work animals in Africa, that of the German
technical assistance onganisation GATE, combines
rescarch, design and technology transfer. The
prograinme is focused on 4 devices: & communal
grain mill, a direct pull system of raising water from
deepwells (C gucrouit’ 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.

The mill, usually adapted for millet-grinding,
conlains grinding stones rotating at about 150 rpm
(Boic 1988). The assembly is oo cspensive for a
single houschold and communal sharing has been
encouraged. Each user brings with her (o the mill
both her grain and her own animal - usually a mule,
Development of the cquipment has involved
collaboration with the local artisans who are to
manulacture it: considerable simplification of the
design has been achieved, but more may be needed
before the technology becomes sclf-propogating.
The mill has been tested or promoted throughout the
Sahel and more recently also in Zambia, Flour
quality, throughput (now up to 20kg/h), and the
nature of women's onganisations in villages have
been important issues affecting the mill's viability.

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

very deepwells it may barcly be able to raisc enough
waler 1o grow the extra feed its oxen require. The
sahore is more complex in concept but may be made
in small sizes. GATE has identificd a demand for a
sahore driving a closed (suction and pressure) pump
and is working on this modification in Mali.

The rice-huller is a much higher speed machine
running at 800 pm to produce unpolished rice.
Development and testing is underway in Niger
under the supervision of staff from Hohcnheim
University in Germany. The hulicr itsclf is a
centrifugal Japanese machine.

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

In Southem Africa, the Rural Industrics
Innovation Centre at Kanye in Botswana has been
for a decade the most active developer of animal
gears(RIIC 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 is possible with this animal-drawn pump
(ADP), which could be sun up to 1500 rpm but is
normally operated with 6 donkeys at 800 rpm. RIIC
concluded in 1988 that it would take a doubling of
diesel prices to make the device competitive. This iv
not surprising, since the massive chain and bt
gearing result in a unit cost around $2000 und
Botswana has relatively plentiful foreign exchange
for fuel imports.

RIIC has also developed its *Thebe’ manual
punp which is operated by driving a bar round a
circular path. Occasionally donkeys, rather than
humans, ure used with this device, In Zimbabwe, by
conirast, 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 deve uped by the
Universities of Zimbabwe and Loughborough (UK)
within a programme to facilitate dry scason
cultivation of ‘dambos’ - peaty arcas with a high
water table that wre common in central Africa Both
these machines are very low speed but require the
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



of ‘onc-off’ designs in different African countrics,
was built by Family Farms in Zambia and ran for
some time ncar Lake Kariba. This cntailed oxen
rotaling a heavy wooden disk having a wavy cdge
supporting rollers attached to two pump piston
rods. There are probably a considerable number of
such ex perimental machines to be found, derelict, in
Southern and Central Africa.

Outside  Africa, but looking in, several
organisalions have experimented with animal gears
or other stationary equipment. Warwick University
is continuing design and testing of a low-cost gear
for iocal fabrication (a ‘rope-cngine’) three years
after first trals 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 casily
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 roller bearings for uscin gears
(and ox carts). At the last WAATN Workshop in
Senegal in 1988, aninformal network of people with
interests in developing animal- powered raachines
was formed in the hope of obtaining joint rescarch
funding from the EEC, Warwick acting as
secrctariat. The Africans involved in discussions
came from Botswana, Canicroun, Morocco,
Nigeria and Zambia A lazge programme was
outlined, involving 7 countries, but proved too
costly to finance and the network is not currently
active. Animal machines may featurc in the
programme of a S-ycar Warwick-Maiduguri link
just established.

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

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

The various programmes listed above do not
make up a substantial assault on the problems
impeding the take-up of animal machines tech-
nology in Africa Like most rescarch into rural
technologics, that on animal gears is driven more by
cnthusiasm than adequate resources and pro-
- ssional management. Enthusiasm is cheap but
suffers from poor judgement! Two ingredients are
still in very short supply, namely good designs
(cheap, suitable for local production and of adequate
performance) and a clear understanding of the
social, biological and economic constraia‘s on the
alternative uses of draught animals. Lowe concludes
his book with a set of general propositions
conccrming the viability of animal powered systems.
Some nced testing and others need translation into a
usable form; both of these are rescarch tasks, Design
development is not research and there are dangers in
treating it as such. Animal power rescarch in Africa
has been unhealthily dominated by outsiders: in this
ficld as in others a process of transferring 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 ficld of enquiry,to progress well it
requires an unusually close cooperation between
different disciplines and different sorts of people
(farmers, rescarchers, artisans, designers, herders,
merchants, rural women...). Because it is not
dominated by complex concepts, the scope for grass
rools participation in both rescarch and design is
high.

Résumé

Connue depuis des millénaires, I'application de la traction animale d des proc#dés o
poste fixe, tels que I'exhaure de I'ea, n'est janwais apparue en Afrique subsahari=nne.
Or, les pressions croissantes qui s’exercent désormais sur la main-d'ocuvre rurale
(essentiellement féminine} du sous-continent obligent de faire appel & une nouvelle
source d'énergic. Dans bien des circonstances, celle-ci pourrait provenir de la traction
animale. Il existe dans le monde dewx tendances relatives a Putilisation @ poste fixe de
latraction anime’e: une tendance asiatique, qui consiste 3 wtiliser du matériel spécialisé
congu pour I'exécution d'une seule tdche, et une tendance occidentale pls récente, qud
consiste & utiliser une boite de vitesse produisant de la puissance ¢ une vitesse
relativement rapds (200 t/min) et pouvant étre reliée & un grand nombre d’outils
spécialisés. Avec une grande vitesse de transmission, il est souvent possible d'utiliser
des instruments plus pelits, plus légers et moins colewx, mais au priv d'un
perfectionnement de fabrication accri. On peut cependunt se demander s'il yaura lieu
de choisir entre ces dewx tendances, puisqu'wn matériel petit et léger animé d’une grande
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vitesse permet rarement de réaliser (cutes les opérations requises. Il n’en demewre pas
moins que dans une situation caractérisée par la nécessité d’acconyplir ungrand nombre
de tdches, qui ne prennent chacune que quelques semaines par an, les petites machines
@ grande vitesse offrent tautes sortes de possibilités de réductions de frais. Ce dontona
besoin, c’est d'un éventail de schémas de imatériels qui différent quant au niveau de leur
élaboration technologique et qui sont susceptibles d'étre Jabriqués et entretenus par les
entrepreneurs et les artisans locaux. Il importe dautre part que le paysan oul'utilisateur
dimatériel aient accés auprés de ces artisans, afin de pouvoir les informer de tout défaut
que ce tmatériel comporterait. Les dtudes effectudes sur les machines 2 traction aninale
sont peus nombreuses en Afrique, et certaines dentre elles sont entreprises hors du
continent. Les deux domaines d'application sur lesquels portent I'essentiel des efforts
de recherche sont 'exhoure de Icau et la minoterie, mais aucun impact important n'est
encore intervenu dans 'un et P'autre de ces donaines. Il n ‘empéche que I'évolution du

contexte économique est propice & I'utilisation de | "énergie animale,
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Development of an animal-powered rice-huller

K. Dippon*

Abstract

The mechanization of agriculture in developing countries is necessary to guarantee a
sufficient nutrition for the future. The use of animal power is an important stage in
realising the social and economic conditions for introducing and continuing
mechanization. Based on the results of research on rice-ludlers at Hohenheim University
a new rice-huller was developed, adapted to an animal-powered gear and installed and
tested in Niger. The hulling-system has a capacity up to 200 kg paddy/h and draught
Jorce requirerncnts between 200 and 250 N. Also handling is very easy because no
adjustments are necessary to operalte the huller.

Objectives

For most of the rural population, animal-p wered
gears arc the only practicable alternative to manual
labour for work such as water-lifting, sugar canc
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 ARDETEC station in N’ Dounga, Niger.

Identification and adoption of the most suitable
rice-huller

Working on different principles, threc small rice
hullers were purchased,two of them run according
to the American System (Huvsmans 1971). This
system is centred around the utilization of the
Engelberg-huller  (Kishan-huller). With this
machine, hulling and polishing (removal of diffcrent
layers below the husk) can be done in several stages
during the same passage. Engelberg-hullers arc
widcly uscd in small mills for milling rice for local
markets,

*Institute for Agricultural Engincerlng,  Hohenhelm

University, Stuttgart, FR. Germany

49

The essential principle of the Engclberg-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 roller propels the paddy along the cylindcr
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 Engelberg-hullers
arc the Ligh power requircments at a low-level
capacity and, as illustrated in Table 1, the highlosses
of essential components of the grain. Furthermore,
the process of polishing reduces the content of
vitamin B1 by about 75% (Lconhard and Martin
1963) compared with brown rice (natural coloured

1 Grain Hopper

2 feed Reqictor
3 See

4 Mjtabe Bode

Fig 1.

Engelberg-huller



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

Component Paddy Hulled Polished Losses during
ricc rice ricc polishing (%)

Protcin 7.1 8.6 8.1 58

Fat 24 26 0.5 80.7

Carbohydrates 778 86.3 90.4 -4.4

Crude fibre 8.6 1.0 04 60.0

Ash 4.1 1.5 0.6 60.0

Source: Salunkhe ct al. 1985,

ricc). When the dict consists too exclusively of
polished rice, the deficiency discasc beri-beri
becomes prevalent.

The hulling-principle of the third huller is based
on centrifugal-force and is therefore called the
Centrifugal-huller. The machine consists essentially
of the accelerating disc, the drive unit and the huller-
drum. To achieve optimum hulling-cfficicncy, 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 brockens, the
drum is made conical and covered with a rubber
cushion in the hulling arca. The high kinctic cnergy
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.

If

ﬁ\
1

—

N
|

Fig2.  Centrifugal-huller
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The Engelberg-huller nceds four times more
power at thc samc output level than the
Centrifugal-huller (Fig. 3). The various openings
specify different cross-scetions of the fceder-gate
opening.

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

The animal-powered rice-huller
This section gives a short description of the different
parts of the hulling-system; refer to Fig. 4 for a
general view of all parts described below.

1. Thepath

The main function of the pathis to ensure
goodpower-transmission betweenthe car
wheel and the ground. It consists of two
rows of concrete blocks and is covered by a

e

1 Grain Hopper

2 Accdlerating Disc
3 Rubber Cushion

4 Accderating Shoft
5 Drum

§ Sutler

7 Pulley



Fig 3.
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morcsolidconcrete layertoreinforcethe
construction. Thiscorrespondstoaheight
of 40to 50 cm. Toreduce abrasion, the
covering is fortificd with reinforcingiron,
Forgond working performancethe path has
tobe asround and level as possible.

The frame and harnessing

These partsof the hu!ling-system are made of
round pipes (60 x 3 mm, 48 x 3 mm) and
fulfil the following functions:

1. Thefastening of the rice-hullerwith
the gear boxand the drive unit

2. Carryingthescat of the user

3. Connectingthedrive unit withthe
centralaxle to enable the circu-
lar movement of the wheel

4. Thetransmissionofthetractive

powcrof the animalto the power
gear
With regard to the harnessing, it is very
importanttokeeptractive lossestoa
minimum. Thisrcquiresahorizontaland
tangentialpower-transmission.

The drive unit

This unitis necessarytotransform the draught
force of the animal into a rotary motion and
toincreascthespeedof rotation. It is

realised with two wheels of different size.
The first one, which runsalongthe pathisa
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normal car wheel of the size 155R 13, The
sccond one (friction wheel), powered bythe
car wheel, has a diameter of 12cm and is
made of steel. The maximum power which
canbe transmitted by the drive unitin the
first gear stage (path-car wheel)islimited
to:

Pimax 31 xFgxrx2axn/60xn; ON

131 = cocfficient offriction
(path - car wheel)
Fg  =wecight [N]
r = radius of the car wheel [m)
n = speed of the car wheel [min™)
Nt = cfficicncyofthe powertransmission

(path - car whecl)

For the second gear stage (car wheel-friction
wheel) the limiting value can be calculated as:
Prmax=p2 xFpxrx2axn/60 xn2 (1
2 = cocflicicnt offriction

(path - car wheel)

Fp  =wecight [N]

r = radiusof the car wheel[m)

n = specd ofthe carwheel [min™]

72 = cflicicncyoflthe powertransmission

(path - car wheel)



Avuimal-powered rice huller

The lossesoccurring in the two stages of
transmission are mainly caused bybearing
frictionandrollingresistance.

Thecentralaxle

\
\

The central axle is veryimportant for the precise

running of the wheelonthe path, Therefore
it must be located exactly in the centre of
the pathand absolutelyvertical.

Thegear box

Toachievethespeed of rotations required for
good hulling cfficicney, a two stage gear
boxis mounted between the huller and the
friction wheel. The gear box consists of two
identical pairs of toothed wheels with a
gear-ratio of 1: 31.2, To avoid damaging
thebearings, closedstandard bearingsare
uscd. Thepower-transmissionbetweenthe
car whecland the gear box s achieved by a
smallfrictionwheel(d = 12cm) screwedon

Thchuller

The centrifugal-hullerisscrewed ontothe
gear boxtogether withthe fecd hopper,
which has a capacity of 10 kg of paddy. To
starthulling,thcoperatoropensthefeeder
gate allowing the paddytobe fedintothe
ceatre of the accelerating disc. The disc is
closed on both sides (with the exception of
the point where the paddyis fed) 2 cm wide
andcquipped withfourcatchers. The
huller-drumandthe removablecoverare
madcofshcet-metal. Inthe arcawhere the
paddycrushesagainstthe drum, arubber
sheetismounted. The hulled paddyand the
husks Icave the huller in a 2 in pipe welded
tothe cover. To catch the material, asimple
rack ismounted tothe frame.

Installation

Materials und methods

The hulling-system built at Hohenheim University,
was installed and tested during Feb - Mar 1990 at
the ARDETEC station in N’ Dounga, Niger. Various
tests were carricd out to analyse the working
performance of the unit, measuring the following
parameters:

TorqueMy

2. Speedofrotationn

to the input shaft cxtension of the gear box
andpressed tothe surface of the car wheel
tyre. To getsufficient pressure, the gear box
together with the hulleris mounted rotary
tothe frame ononeside. A threaded rod
weldedtothe frame onthe other side
allowsthe adjustment of pressure, The 1.
gear-ratioof the friction wheeltransmission
is 1:5. For safety, the friction wheelis

coveredbythinsheet-metal, 3. TractionforceF
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The data were recorded continuously during the
tests using a data-rccorder and afterwards evaluated
by computer.

Most of the tests were carried out using a donkey
(liveweight 150 kg) and local rice with a moisture
content of 7.5 %.

Results

The next figure shows the torque measured between
the friction wheel and gear bax. When the donkey
starts walking, the torque does not exceed 30 Nm
because of the friction wheel transmission, which
acts like a friction clutch. By changing the pressure
between the wheels, the limiting value can be
adjusted to different conditions. Furthermore the
friction-clutch prevents injury to the donkey. During
hulling the maximum torque is 30 Nm; it is ncgative
when the donkey stops.

The power required for driving the hulling-
system can be realised by onc donkey without
problems. As Fig. 6 illustrates, the draught force
reaches its maximum value of 310 N when the
donkey starts. During the period of hulling, the

Torque My Nm

mean value is 220 N, At the same time, the
accelerating disc rotates in the range of 3300 up to
4000 rpm.

The efficiency 7du (71x 5 2)of the drive unit can
be calculated by dividing the power Py measured at
the axle between gear box and friction wheel andthe
power Py of the draught animal:

ndu =Pg/Pa 3)

The investigations have shown, that the
cfficiency 574u of the drive unit is in the rangc of 84
- 86% Yct onc has to take into account that the
surface of the path and the wheels, the pressure of
the tyre, the pressure between the wheels ete, can
decrease the cfficiency to a considerable extent,
Driven by a donkey, the capacity of the huller is
between 250 and 300 kg of paddy/h. With onc
passage it is possible to dehusk about 90-95% of the
rice. After a sccond passage the rice is completely
dehusked. Because the second passage increases the
capacity upto 400 kg/h, dehulling with two passages
translates to a total capacity of 150 to 200 kg
paddy/h. As illustrated in Fig.7, the traditional
mcthod of rice-hulling produces 15 10 20 kg paddy/h
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Fig 6. Draught force and speed of the hulling-systein

(Leonhard and Martin 1963)-about 15 times less
than the animal-powered rice-huller,

Conclusion and discussion
As the investigations and ficld-tests have shown, the
centrifugal-huller driven by a donkey is able to
reduce  considerably the lime necessary for
dchusking rice. At the same time the exacting work
of traditional hulling is reduced for the women,

Capacity In itg/ha
400 -

300

200

To operate the hulling-system no adjustments
are required and its casc of handling allows anyone
to usc it without special training.

The simple construction of the attachment of the
huller to the drive unit makes it possible to exchange
the huller with a cercal-mill in a short time.
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Résumé

La couverture des besoins alimentaires des pays en développement passe par la
mécanisation de leur agriculture. L'utilisation de la traction animale constitue une étape
importante dans l'instauration de conditions écononiques et sociales favorables d
Vintroduction et au maintien de la mécanisation. A la lumiére des résultats d'études
effectuées & l'université de Hohenheim sur le décortiqueur, un nouvel appareil a été nis
au point et installé et testé au Niger. Entrainé par traction animale, ce nouveau systérne
de décorticage a une capacité de 200 kg de paddy & I'heure et requiert une force de
traction de 200 @ 250 N. Il est trés facile & manier, son fonctionnement ne nécessitant
aucun réglage.
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Constraints to the Diversification of the Use of
Animal-Drawn Implements in the Gambia

Dawda M. Sarr*

Abstract

This paper describes the introduction of ax-drawn nultipurpose implements into the
Gambia in 1975, their subscquent testing, evaluation and adoption for mostupland crops
such as naize, millet, sorghum, cotton, groundnut and cowpea. The technologies,
however, were not adopted by rice farmers. The paper speculates on the reasons behind
this non-adoption and proposes nudtidisciplinary approaches to research and transfer

of these technologies to rice-growing areas.

Background

Animal draught power was introduced in the
Gambia in the 1940s by the carly rescarchers in
agriculture who worked under the colonial govern-
ment at the time, Asingle meuldboard plough was
used (o demonstrate ridge cultivation in upland soils
and was later adopted by the farmers. In the carly
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 farniers in westerm Gambia who still practise
ridge cultivation. As mentioned above, these im-
plements were all tested in upland soils for the
purposc of producing export crops 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
arcas. It could thus be scen that the colonial
government was only interested in the production of
export crops; and as a result the bulk of rce
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 forcign banks on international donor agents)
were undertaken from tiine to time and could not be
sustained after the departture of the funding
agent.

*Gambia College, Minkstry of Education, The Gambia

In 1975/76 animal-drawn multipurpose
implement packages were imported from Sencgal
and tested in almost all the crop ecologies in the
Gambia by two forcign 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 tended to
concentrate on introducing them in upland arcas
alone. The implement packages won  farmer
acceplance by the late 1970s and became the
dominant technologies used in upland soils for
production of ground-nuts, maize, millet, sorghum
and cowpea

Information available on the evaluation work of
Mathews and Pullen was inadequate. Successors of
Mathews and Pullen in the Agrcultural Engineering
Unit of the Department of Agriculture did not make
any rescarch cfforts to encourage the usc of these
packages in rice growing arcas. The technologics to
date remain underutilised by rice farmers despite the
fact that there is strong evidence that the packages
were tested in all the crop ecologies and that they are
proven technologics.

The implement packages were manufactured in
Sencgal and consist of:

1. ASincHocframe,amultipurpose tool
frame to which can be clamped a 225 mm
single mouldboard plough, 3or Stine
weeders,agroundnut-lifterandan
carthingup-attachmentforcotton,

2. ASuper-Ecoscederusedfor dicect row-
sceding of all the main crops such as maize,
millet,sorghum, groundnuts, cottonand
cowpca.



Major Constraints on Increased Rice
Production

Undeveloped Potential Rice-growing Areas
Apart from imrigated rice production,where pumps
are used to control the water required, all the other
rice ecologics in the Gambia are undcveloped. These
anc mainly the hydromorphic areas, mangrove
swamps, tidal swamps and the rainfed inland
valleys. The labour and capital investments required
to develop these arcas 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
arcas for small scale rice producers. Nearly 6000 ha
of land was developed at selected sites 2long small
river banks near villages with a history of rice
cultivation and where farmers showed an interest in
imigation development. The survey design and
constructien of the schemes were under the super-
vision of the mission engincers whilst the farmers in
the form of a village rice sodiety provided the Iabour
for construction and land-levelling. Pumps of
7-20hp were used for the distribution system. Inputs
for the first year were provided frec of charge to
farmers by the missions and this included pumps and
implements for working the soil and planting. In
subsequent years noinputs were given to the farmers
as the mission expected them to have eamed encugh
cash in the first year to maintain the swamp infra-
structure and purchase their scasonal 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
Faciilties

To date facilities for promoting the use of the
acquired knowledge arc lacking, There is yet much
to be done in this ficld to convince rice farmers that
these technologics arc viable and that the re-
commended practices be utilised. At present it can
only be hoped that the Department of Agricultural
Rescarch Services will come up with solutions to
these problems,

The Need for T.-chnology Transfer

Economic and social factors combine to make the
need cven more pressing for full utilisation of
animal-drawn multipurpose mechanical packages
and for more land to be utiliscd for rice.

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 socictics to grow vegetables for
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the home market. The effects of such demands aver
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 ecologics of the tidal swamp and
the rainfed inland valleys. These ecologics would
add up to about 64,600 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 production of rice and
(where the water table is high) for production of
vegetables during the off-season period. They also
offer great »dvantages for cxicnding the grazing
period after the rains when livestock can have access
to crop residucs and fresh growth of palatable grass
species.

The traditional production system is normally
used in the undeveloped ccologies. This involves a
great deal of hand labour for land preparation and
sowing (i.c 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
cnhanced.

Strategies For Technology Transfer

In order to transfer the acquired technologics to the
Gambian rice farmers cffectively, the following
arcas arc considered important;

© Review of the evaluation data on the Sine Hoe
itplement packages;

® Establishment of a unified training scheme for
ricc farmers who arc 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 in all
the crop arcas, it would be proper for the works of
Mathews and Pullen to be reviewed before an
attempt is made to transfer these technologies to
rice farmers, The data could be used as guidclines to
avoid any duplication of effort. Following the
review, the needs and objectives of transferring the
technologics should be clearly defined and a
programme and a budget prepared for the project.



Improvement of Tidal Swamps and Rainfed
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 a great deal of ex-
perience now only in carrying out land development
alone but also in organising villagers and working
with them to carry out development tasks, Other
agencics such as the Department of Water Re-
sources, The Gambian Renewable Energy Crantre
and the Ag.icultural Mechanisation Unit of the
Department of Agricultural Research Services could
play their role in the project. A multidisciplinary
team should be formed to tackle this task.

Establishment of a Unified Training Scheme

for Rice Farmers

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

© Training of draught animals and of lanzz groups
for handling draught animals. Use of the
facilitics of ncarby mixed farming centres inay
be necessary. Trainers could be taught im-
plement setting uses and maintenance tasks.
They could also be taught the crop husbandry
practices to be used in the rice ecologics.

@ On-sitc demonstration of what has been taught,
i.c. implement sctting, uses and crop husbandry.
Organisation of trial schemes may be considered
later. Target farmers should be involved in the
development of the rice ccologics at the initial
stages 50 as 1o acquaint them with the repair and
maintenance of features such as bunds, cLannels
and water-gates cte. Collaboration with the
Department of Agricultural Extension for sup-
port services would enhance these activitics,

Design and Development of Implements and
Improvement of Harnessing

Perdormance of cach of the following componcents
of the Sine Hoe frmce and the Super Eco Sceder
should be recorded when the equipment is in usc:

1. The225mmSing mouldboard plough.
The soilsin the rice growing arcas are
heavierthanuplandsoilsandtherefore
requircgreater draught power, The useofa
150mmsingle mouldhoard ploughneeding
lessdraughtshouldthercforebeconsidered.
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2. Theopeningcoulterofthe Super Ecosceder
createshighresistancein uplandsoilsand
inordertoreduce this resistance atype of
coulterwithastreamlinedshape and which
cuts the soil more gradually could be used
torcduccthe draughtio pulltheseeder.,

3. Comparativetrialsshould be made ofthe
SupcerEcosceding plate and othertypesto
determine theoptimum numberof holes for
asatisfactoryplant population,

4. Theintroductionofimproved ploughingand
scedingtechniquesshouldgohandinhand
withtheintroduction ofthe technologics
requircdforharvestingand processingthe
crops produced. Inthe past whenthe
large-scale rice production schemes were
launched,implementsforlandclearance
and for primary cultivation and sowing
were provided. Serious bottlenccks
occurred asthousaads of ha of land were
harvestedbyhand andthe cropsthus
harvestedcouldnotbe processed. This
resulted in severe crop losscs. So, whilst
cfforts arc being made to diversify the use
ofdraught animal power for production of
food crops, all the stages of production
shouldbeconsidered.

Certain developments which are likely to widen
the scope for the use of draught animal power at the
farm level are:

(a) Rescarchanddevelopmentschemes
introducedbytheDepartmentof

AgriculturalRescearchServices,

Restructuring of the credit unitof the
GambiaCo-operative Socicticsandthe
members of the socicties being given farm
inputssuchasimplementswithother plates
with fewer holes so that comparisons
betweenthe seed ratescanbe made to
determinc the seeding plate thatwould give
thedesiredplantpopulation.

(b

Improvement of harnesses. The 16cm
nominal size double neck yoke in usc in
uplandconditionsfor ploughingand
planting, has been used in this country for
12ycars and has not beenimproved. Asthe
draughtrequirementtopulicitherasceder
oraplough through the soils in rice ficlds is
greatcr,trialsshouldbecarricdout
comparing the neck yoke with the collar
harness in terms of pulling efficicncy using
oxen,


http:losses.So

Conclusion

In the Gambia, the constraints to diversification of
the use of animal traction technology, in rice-
growing areas, cannot be casily removed. A gradual
and thorough development of the hydromorphic
arcas, mangrove swamps, tidal swamps and the
rain-fed inland valleys must be adapted and should
be accompanied by a systematic transfer of the

available technulogies (inthe multi-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.

Résumé

Cette étude traite de l'introduction de matéricl polyvalent d traction bovine en Ganmbie
en 1975, de I'expérimentation dont il a fait I'objet, de son évaluation et de son adoption
pour la plupart des cultwres séches telles que le mais, le mil, le sorgho, le coton,
Parachide et le niébé. Les technologies proposées nayant pas été adoptées par les
cultivateurs deriz, les raisons de cette non-adoption sont examinées et des méthodologies
plwridisciplinaires de recherche et de diffusion des technologies proposées dans les

régions rizicoles sont présentées.
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Expérimentations Récentes sur la Mécanisation de la
Culture du Mil 3 Cinzana

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

Une éude comparative d équipements agriccles ¢ 86 conduite durant les anndes 1985,
1986 ¢t 1987 dans la station de recherche agronomique de Cinzana.

Les résultats de chronométrage des temps effectués avec différentes opérations cul-
turales, nous ont montré une bonne performance du porte-outil Nikart. Nous n'avons
pasnoté de grandes différences entre les temps de préparation du sol (labour, billonnage)
avec les maidriels agricoles testés. Mais, au sarclage, les temps ont pussé du simple au
double en passani du Nikart au nuilticultewr Ciwara. L'Ariana a 66 aussi plus per-
Jormant que le nudticulteur dans ce donwine.

La niécanisation de différentes opérations culturales w'a pas eu d'incidences notoires
sur le rendement du mil.

Une perspective de recherche sur les matériels agricoles legers est présentée en derniére

partie.

Introduction

L utilisation des équipements agricoles tirés par des
animaux de trait et la mise au point des techniques
de production adéquates constituent la base du
processus de développement des technologics ayant
pour objectif I'amélioration des conditions de vie du
paysan. Leur adoption doit passer par une associa-
tion des techniciens et des utilisateurs a I évaluation
finale.

La présente étude visait une comparison du
porte-outil Nikart (nouvelle introduction) i des
matéricls déja existants sur place en vue de dégager
les avantages possibles.

Site d’Expérimentation

Lexpérimentation a ¢1é conduite dans la station de
recherche agronomique de Cinzana stuce dans
Parrondissement de Cinzana (région de Scégou). Elle
esta 8 km dufleuve Bani et est comprise entre 5955°-
6%uest ¢t 131020 nord a une altitude noyenne
voisine de 280 m ¢t & une pluviométric moycenne
annuelle de 690 mm avee un cycle optimal des
cultures de 90 jours. Le semis y est effectué au plus
ot le er juillet.

Les températures maximales varient entre 35°C
et gl”C ct les températures minimales entre 16°C et
22°C.

*ICRISAT, BFP 34 Sotuba, Mal..

Le sol des essais ctait unsol ferrugineux tropical
lessivé modal A texture limoneuse, de couleur brune.
I est pauvre en matiére organique (moins de 1%) et
aun pH acide.

Matéricls et Méthode
Les matéricls agricoles testés Glaient:
® Ic multiculteur Ciwara fubrqué au Mali,

® I'Ariany, un ¢quipement du Centre &' Etude et
d'Expérimentation du Machinisine  Agricole
Tropicalc(CEEMAT),

® lc Nikart, un poit-outil mis au point par la
National Institute of Agriculturl Engincering
des Royaume Uni d'Angleterre et 1 Institut
International de Recherche sur des cultures des
zones tropicales semi-arides de I'Inde.

La variété de mil utilisée était la locale Boboni,
Elle ¢tait semée 3 0.80 m entre les lignes et 0.80 m
sur la ligne (soil 33,333 plant/ha 4 2 plants/poquet).
La fumure minérale appliquée était 200kg/ha de
complexe coton au semis ¢t 50 hg/ha d'urée i la
montaison,

L'essai ¢tait un split-plot a 4 répetitions. Les
matéricls agrocoles étaient les traitements prin-
cipaux, Les techniques de travail du sol étaient les
traitements secondaires,



L'enrégistrement des temps de travaux et le
rendements ont constitué I'essentiel des obser-
vations. L'analyse de la variance et la PPDS ont
permis I'étude des effets et la séparation des
moyennes.

Résultats et Discussion

L'expérimentation sur les materiels agricoles a
donné des résultats variables d’une année 2 'autre.

En 1985, les quantités de pluic ayant permis les
préparations du sol étaient lc. plus faibles, L'exé-
cution du labour et du semis-épandage d'engrais ont
€té plus rapide avec le Nikart qu'avec le multiculteur
(cf Tableau 1). Le Nikant a I'avantage d’avoir une
barre porte-outil plus longue permettant I'ins-
tallation de plusieurs tremies (4) et équipement de
travail. Les rendements du mil avec I'utilisation de
ces différents matériels étaient equivalents (environ
1000 kg/ha).

L'annee 1986 a regu la plus grande quantité de
pluic pour la préparation du sol. L'expérimentation
a eu lieu cette fois-ci en station et en champ paysan
(cf Tableau 2),

En station le Nikart a économisé plus de temps
au billonnage, semis-épandage d'engrais et sar-
clagé, tandis qu'en champ paysan le Nikart n'a éé
rapide qu'au semis-épandage d’engrais (5h 27 min)
et au sarclage (Sh 27min). La performance du
multiculteur chez le paysan est liée au fait que les
animaux marchent sous la contrainte du fouet. Le
biti du multiculteur ne le permet pas d’effectuer un
semis-épandage. Ces opérations sont donc faites
manuellement.

La mécanisation de ces differentes opérations
culturales n'a pas significetivement amélioré le
rendement du mil. Les dégats d'oiseaux en station,
A cause d’un semis précoce, explique ici les bas

Tableau 1. Durée (h et min) d’exécution de différentes opérations culturales avec différents matériels
agricoles et rendement du mil a Cinzana, 1985.

Opérations culturales

Matériels agricoles labour billonage semis + épandage  rendement kg/ha
Nikart 21h50 8h3s 6h45 1263
Multiculteur 26h41 8h35 10h05 1014
ES (+/-) 2h05 0h35 0h50 113
CV% 35

Tableau 2. Durée (h et min) d’exécution de différentes opérations culturales avec différents matériels
agricoles ¢t rendement du mil & Cinzana, 1986.

Station

Matéricls agricoles labour billonage  semis + épandage sarclage rendement kg/ha
Nikart 22h53 9h48 6h32 3hl6 567
Multiculteur 20h46 11h59 20h48 7h38 527

ES (+/-) 42

CV% 18

Champ paysan

Matéricls agricoles labour billonage  semis + épandage sarclage rendement kg/ha
Nikart 18h31 7h31 5h38 5h27 1119
Multi 15h15 6h32 27h14 9h48 1078

ES (+/-) 94
CV% 20
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niveaux dc rendement (500 kg/ha contre 1000 kg/ha
en champ paysan),

En 1987 la quantité de pluie ayant permis la
péparation du sol &tait supéricurc 2 celle de I'année
1985 qui a & déficitaire,

Et I'expérimentation a porté, en plus des deux
précédents matériels, sur 1’Ariana (cf Tablcau 3).

L'Ariana s’cst distingué par sa rapidité dans le
grattage (6h) et la sarclage (2h 36min); le Nikart
dans le grattage (5h), labour (10h), le
semis-épandage (3h 53min) et le sarclage (2h
47min). Le multicultcur a é1& le moins perfomant
des équinements. La performance du mil est restée
la méme avec ces différents équipements (800

kg/a).

A travers ces résultats, des besoins futurs de
recherche se sont dessinés. L'utilisation du Nikart
3 2 roues pneumatiques permet auz paysans de
réaliser des économies de temps considérables.
Mais pesant prés de 170 kg, il demande une force de
traction considérable qui n’est toujours pas a la
portée des paysans. C'est un matériel d’importation
dont ne peut s’acquérir la majorité des paysans.

Le multiculteur et I' Ariana de fabrication locale,
sont disponibles mais ils ne se prélent pas A la
mécanisation de beaucoup d’opérations culturales.

C’est ainsi que I'ICRISAT/MALI a été amené,
en collaboration avec la Division du Machinisme
Agricole (DMA) du Mali, 2 étudier d’ autre matéricls
agricoles. Des prototypes de matériels comme
DDCI (Donkey-Drawn- Cultivation- implement) et

Tableau 3. Comparaison de la performance de 3 matériels agricoles & Cinzana 1987,

Matéricls agricoles grattage labour semis + épandage sarclage tendement kg/ha
Ariana 6h00 19h00 38h00 2h36 845
Nikart 5h00 10h00 3h53 2h47 820
Multiculteur 7h00 12h00 40h00 1h38 880

Conclusion et perspectives

Le Nikart s’est prété en général A la mécanisation de
toutes les opérations culturales testées. Les opé-
rations de semis- épandage ont 616 cffectuées
manucllement chez le muticultcur et I'Ariana 2
cause dc I'inadaptation de ces matéricls. Cette
opération a nécessité prés de 23h chez le multi-
culteur contre prés de 5h chez le Nikart.

Les différences entre temps de préparation du
sol (labour ¢t billonnage) observées entre les
équipements n'étaient pas aussi grandes. L' Ariana
ct le multiculteur étaient guidés par 3 personnes
contre une scule chez le Nikart.

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

L'Ariana qui est un équipement approprié pour
les sols légers a éé aussi plus performant que le
muticultcur au grattage et sarclage.

Le rendement du mil n'a pas &6 signi-
ficativement influencé par la mécanisation de ces
différentes opérations culturales,
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DDCCS (Donkey Drawn Cultivation-Cum-Seeder)
sont actucllement expérimentés. Ce porte-outil A
traction asinc est fabriqué 3 partir des matériaux
locaux.

Des voics de recherches restent encore ouvertes
sur des portes-outils A traction bovine (pour les
zones sud pluvicuse du pays) ou équine (pour les
zones moins pluvieuses du Nord du pays).
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Abstract

A comparative study of agricultural implements was carried out during 1985-87 at
Cinzanaresearch station. When considering the time taken to performvarious cultivation
operations, the Nikart toolbar performed well. No great difference was noted between
the different implements when used for soil preparation (cultivation, ridging ) but the time
taken for weeding with the Ciwara toolbar was twice that needed with the Nikart. The
Ariana also out-performed the Ciwara for this operation. The mechanization of the
various operations had no noticeable effect on the millet yield. A critical survey of
research on light agricultural implements is presented in the last part of the paper.
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Mécanisation Agricole dans la Commune de Kasséré:
un Exemple de Diversification de I'Utilisation de la
Traction Animale en Cote d’Ivoire

Zana Ouattara*

KRésumé

La mécanisation agricole dans la conviune de Kasséré commence avec le début de
l'utilisation de la traction animale. Une enquéte menée en 1989 a révélé que le labour
pour les principales cultures pratiquées est mécanisé & 100%soit parlatraction animale
uniquerent (41%), soit par I'utilisation conjointe de l'énergie bovine et de la
motorisation (39%j, soit senis mécanique & I'aide des bovins conmencent @ prendre de
Uimportance: 85%des agricultewrs emploient I'énergie animale poir hutter contre les
adventices des cultures, 75%d’entre ewx utilisent le semoir monograin d traction bovine.
Si la charrette bovine connait une large diffusion, la herse est par contre d’une

introduction récente.

Introduction

La politiquc agricole de la Cite d'Ivoire vise 2
assurer I'autosuffisance en produits alimentaires de
base pour I'cnsemble de la population, cn cssayant
d’intensifier les cultures et I'élevage; un excédent
¢conomique viable grice A la diversification des
cultures d’exploration ¢t 2 la diminution des impos-
tation dc viandes et de produits laiticrs; un alle-
gement des disparités régionales en matidre de
cultures d exportation.

Pour attcindre ces principaux  objectifs,
plusicurs technologics de production agricole ont
€1€ introduites dans le milicu rural pour modifier la
pratique traditionnclle des paysans. Une de ces
introductions est le bétail de trait qui représente la
principale sourcc d'énergic pour la traction des
instruments aratoires et pour les transports.

La mécanisation agricole dans la commune de
Kasséré repose sur Putilisation de la traction
animale (TA) introduite dans les années 1972/73f,
Cette introduction ticnt d'une action de 1'admi-
nistration et des initiatives dc la Compagnic Ivoi-
rienne pour le Développement des Textiles (CIDT).
Lcffectif des bocufs de trait n’a fait qu'accroitre
jusqu’en 1983. Une certaine tendznce A lastagnation
a é1€ obscrvée par la suite.

Cette notc présente les premiers résultats  une
enquéte menée auprés de 59 agriculteurs de Ia

*Institut Des Savanes - Département Elevage (IDESSA - DE)
Ot BP 1152, Bouaké 01, Céte &' Ivolre.

commune de Kasséré. Hle visc i instruirc la re-
cherche sur Ie niveau de diversification de I'uti-
lisation de 1a TA et & définir de nouvelles actions de
recherehe et de recherche-développement.

La région de la Bagoué cst situde A I'extrime
noxd-ouest du pays Sénoufo occidental. Elle s’ étend
dz part et & autre du fleuve Bagoué, long de 100km,
de Boundiali au sud 3 Tingréla au nord, prés de la
frontiere du Mali (Peltre-Wurtz 1976). La communc
de Kasséré cst située a 20 km du fleuve, sur la rive
droite, au pied d'un massif montagneux ¢ité nord.
Hlie regroupe prés de 6000 habitants repartis dans
5 villages avec une supedicic de 40 kn’. La popu-
lation est composée 2 90% de Sénoufo.

La commune de Kasséré fail partic du
grand-nord de la Cote d'Ivoire donc soumise a
I'influence d'un climat de type soudanais caractérisé
par:

® unc saison pluvicusc de mai A octobre avec un
pic pluviométrique cn aoiit. La pluviométric
moyenne annuellc varic entre 1000 et 1300 mm;

© unc saison séche allant de novembre 2 avril avee
urc tcmpérature moyennce annuclle de I’ ordre de
26%4° sous abri.

La région est un plateau ondulé qui sc situe 2
environ 650 m daltitude avec des pentes variant
cntre 1 ct4%. En général, ces sols sont gravionnaires
avee présence de cuirasses latéritiques A différentes
profondeurs. On rencontre des sols typiques hydro-

morphes aussi.
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La végétation est composée dans son sensemble
de savanes arborfes et arbustives plus ou moins
denses recouvrant la strate herbacée. Les cows
d'eaux sont bordés de galeries forestiéres.

Matériel et Méthodes

Les données sur I’ utilisation de la TA comme source
d'éncrgic ont €té recucillies sur 261 parcelles
agricoles. Cinquante-neuf chefs @ exploitation de la
commune de Kasséré ont été visités de manitre A
explorer une gamme d' dge importante (Fig. 1) et des
surfaces diversement cmblavées en cultures, A
I’aide d’un questionnaire directif, les éléments dis-
criminatoires suivants ont 66 collectés:

® données générales: 4ge, nationalité, ecthnie,
activités non agricolcs;

@ cnvironnement social: nombre d'adtifs, orga-
nisation de groupe de travail et recours A la main
d’ocuvre salarialc;

® cnvironnement technique: cultures pratiquécs;
utilisation de la TA pourla Iabour, le sarclage, la

% de classe
35

30 +

25

20

billonnage ct pour le transport ctc; pratique de la
culture pure ou de la culture en association, et
pratique de I’ élevage;

® les objectifs et la motivation des paysans.,

La méthode d’enquéte 3 une scule interview
(Shaner et al.1982) a &€ retenue. Quelques visites
de terrain ont €€ organisées povr vérifier les dé-
clarations des paysans,

Pour caractériser les exploitations et définir le
niveau de diversification de I'utilisation de la TA
dans la commune, nous avons adopté I'analyse
unidimentionnelle ¢t comparative. Chaque variable
a @€ étudiée individucllement. Pour les variables
quantitatives, les parametres tels que la moyenne la
variance, I'ecart-type, ont été déterminés. Le trace
de chaque variable a permis de visualiser la dis-
tribution (Fig. 1,2,3,4,).

Résultats

Les Animaux de Trait

11 5’ agit essenticllement de bovins. Les troupeaux
villageois ct transhumants constituent la principale

30-39 4049

- Classe d'age
Traction animale

Moy. d'AQew=53,0343,35 S=13,1
Moy. actifsm5,97 40,08 S=38

Fig 1.
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£0-59
Classe d'age des paysans

f:] Actifs par classe

Distribution des paysans et actifs en classe d’fige.
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Fig 2.

Fig 3.
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Distribution surfaces agricoles et boeufls de trait par classe d'fige des paysuns.
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Répartition surfaces en coton et riz par classe d’Age des paysans.
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Fig 4.

source d’ approvisionnement en animaux de trait.
Les ménages enquétés sont propriftaires de bovins
365%.

Dans la zone d' étude scul I' élevage traditionnel
de la race taurine Baoulé se développe coove-
mablement grice 3 son caractére de trypano-
tolérunce. Cette race de format réduit (Tidord et al.
1975) est trop légere ot s’adapte mal A la TA. Au
démarrage de I opération ’culture attelee’ (CA) dans
la commune de Kasséré, le choix de la CIDT &ait
porté sur les taurins N'Dama. 1Is sont de trés boas
animaux de trait en raison de leur conformation et
de leur tempérament (Reh 1982; Haug 1983).

Cependant, les paysans vont préférer aux
N'Dama les maires composées de Zébu et mélis
Ztbu x N'Dama ct ou Z£bu x Baoulé, L adoption
des Zebus et leurs métis est favorisée par le fait que
la commune de Kasséré s'incere dans la zone de
contact des aires de dispersions des Zébus et des
taurins.

Notre enquéte révele que 86% des menages
possédent au moins 1 attelage. L effectif moyen de
bocufs de trait observé par exploitation est conipris
cntre 3.70 ct 3.80 tétes. L2 superficic moyenne par
paire de boeufs représente 6.10 ha Les paysans non
propridtaires ¢’ animaux de CA travaillent sur des
moy cnne per paire de bocufs représente 6,10 ha, Les
paysans non propriftaires d'animaux de CA
travaillent sur des surfaces agricoles plus petites

Niveau d'équipement en matériel agricole.
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allant de 0.75 & 3 ha 11 5’ agit généralement de chef
d exploitation femme ou homme trop 4gé avec un
effectif d’actifs inféricur 3 3. Cette demitre caté-
gorie d’exploitants pratique le syst2me de location
de scrvices des animaux de trait pour la réalisation
du labour et pour Ic transoport de leur récolte.

Les travaux de Peltre Wurtz (1976) dans la
région souliguaient déja que toutes les familles de
plus dc 14 personnes possédaient une charrue, A une
exception prés; ct que parmi les familles moins
nombreuses, scules 2 dentre clles, de taille
moycnne, avaient pu acheter une charrue. L' étude a
révéle unc forte corrélation entre le nombre de
bocufs de CA (r =0.53). La taillc des explnitations
est fortement corrélée avec ic nombre des adtifs par
ménage (r =0. 86).

Equipement

Le maténel de CA sc compose d'un multiculteur
comprenant un bil, un équipement charrue, un
batteur, un canadien et une souleveuse (multiculteur
Arara);, ¢’ un semoir, d’unc herse et & une charrette
bovine. L adoption de ce matériel assez onéreux a
¢té facilitée par I'introduction et I'acceptation de la
culture pure du coton, culture de rente & une pan, ct
dautre part. par la mise en place d'un crédit
d' équipement agricole par la Banque Nationale pour
le Développement Agricole (Ia BNDA). Le coton A
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lui seul représente 48% des superficies to¢sles
emblavées. Aussi les paysans ont rapideme il -6
pour la monoculture du mais et du Az. Ces trois
principales cultures sc sont trés bien adaptées 2 la
TA contrairement 3 la culture de I'igname qui,
aujourd” hui en voic de dispar:iion, était la principale
production agricole de la région.

Les paysans ont d"abord commencé par se doter
de matéricls de labour, en suile de transpon
(chamrettc) e de semis (Ic semoir monograin). La
politique & équipement des paysans par la CIDT ¢n
matéricl de CA, tient compte du niveau d'endet-
tement des agriculteurs o e leur capacité de
reuboursement (Kessé 1986). Cette politique se
idtrouve dans I'adoption des thémes d utilisation du
matéricl A TA. La herse est d'introduction récente.

Les Types de Travaux Réalisés a Ia
Traction Animale

Le Labour

Le labour est mécanisé 3 100% pour toutes les
principales cultures pratiquées dans la commune de
Kasséré. Cettc mécanisation du labour est assurée i:

® 41% par Putilisation de I'énergic animale
uniquement et dont 5% par prestation de service;

® 39% par I'utilisation conjointe de Ia TA et de la
motorisation,

® 12% par la motorisation uniquement.

Comme dans les terres ncuves (Huguénin 1989)
la traction bovine non sculement réussi A se
maintenir mais clle est actucllement maitrisée par
les agriculteurs qui I'cmploient. Le billonnage cst
réalisé avec succes A Paide de I'énergic animale
pour Ic coton, le mais et pour Parachide. Le
labourage 4 la TA. pour ia culture du riz a remplacé
la pratique traditionnelle du travail manuel dy sol.

Désherbage Mécanique

L'ampleur de la demande en main-d ocuvre pour le
désherbage manucl obligeait le plus souvent le
paysan A restreindre les superficies cultivées.
Lintroduction du désherbage mécanique 2 I'aide
d'instruments A TA a trds efficacement supprimeé cet
obstacle (Kemp 1987). Dans la commune de
Kasséré notre &ude a révélé que 85% des
agricullcurs sont ulilisateurs de P'énergic animale
pour lutter contre les adventices du coton, du mais
¢t quelquefois de I'arachide. Les paysans en
molorisalion ont recours aux animaux de trait pour
le désherbage mécanique aussi.

L Semis Mécanique

La principale stratégie antialéatoire des cultivateurs
cst de semer le plus (6t possible et le plus rapidement
(Duguc 1989). L' exemple le plus remarquable est le
développement rapide de 'utilisation du semoir
dans la commune. Contrairement au constat [ait 2
N’bingué et Dianra d' aprds une enquéte de Robinet
(1987), 75% des paysans emploient le semoir 3 TA
pour Ic semis du coton ct du mais. Cela correspond
4 62.65% des surfaces généralement effectué 2 la
volée, les semoirs actuels A traction bovine étant
monograine. Lintérét de la mécanisation des se-
mailles est qu'elle permet de les cffectuer plus
rapidement qu'd la main. Le moment de leur
exécution a unc influcnce décisive sur le rendement
(Vicbig 1982).

Le Hersage

Les herses sont principalement utilisées ici dans
31% des cas pour I'enfouissement du iz semé A la
volée. Ce bas niveau observé dans Pemploi de la
herse confirme les résultats de I'enquéte menée 2
Dianra par Robinet (1987). La CIDT n'a introduit
le theme de vulgarisation de ce matériel qu'a partis
de la campagne agricole 1985/86 (Kessé 1986). Un
certain nombre de paysans se servent de cet ins-
tmumeat pour nettoyer le terrain des restes végélaux
du coton afin de faciliter les opéeations de semis,

Le Transport

La charrette bovine connait une forte demande de la
part des agriculteurs. Avee le concours des pouvoirs
publics, un réseau de routes et chemins a 66
construit A travers la commune. Ces pistes coton-
nitres ont permis e développement rapide du
transport des récoltes 3 "aide de I énergic animale.
Les cultivateurs n’ont pas attendu une action de
vulgarisation sur Ja charrette pour Iadopier. Blle a
considérablement réduit les efforts physiques dans
le domaine du transport des récoltes, du bois de
chauffe et de P'eau. Elle représente un progres social
certain. Tous les agriculteurs, propriétaires datte-
lage, emploient Ia charrette bovine pour le transport
AT exception des paysans en motorisation,

Les charrettes de construction industriclle sont
Cquipées de simples platcaux comportant des partics
latérales amovibles, dessicux gamis de roucs
pncumaliqlzjcs. Lasurface du plateau de chargement
atteint 3 m°,

Conclusion

Les résultats positifs obtenus jusqu’ici permettent
d'ouvrir d'autres domaines de recherche e de
recherche-vulgarisation cn matiere de TA. 1l s* agit:



® de I'utilisation des animaux pour le soulevage
des arachides. Cette opération reste encore
manuclle bicn que les opérateurs disposent de ce
matériel dans leur parc;

® de I'éude ct de Pintroduction du matériel
d'épandage des cngrais minéraux, du fumier,
de traitement phytosanitaire e de fauchage
d’herbes pour la fabrication du foin ct de I'cn-
silage;

® de rechercher les causes du sous-emploi de la
herse et de proposer des solutions acceptables;

® de la détermination des contraintes au niveau de
I'embouche bovine. La TA n’offre pas encore
aws propriétaires des taurillons ou des bocufs de
trait la possibilité de réaliser unc plus value

comme c'est le cas en Sercer au Sénégal oriental
(Johann 1989) ou au Siné¢ Saloum au Sénégal
(Lhoste 1986). Cette forme d embouche longue
est une opération rentable qui valorise au micux
I'alimentation destinée aux animaux de travail
(Lhoste 1983). La camritre des bocufs de trait
n'est pas encorc gérée en fonction de lcur
potenticlle en embouche (Lhoste 1989). Les
animaux de trait qui arrivent A la fin de leur
camidre présentent trds souvent un  état
d' épuisement et ne bénéficient généralement pas
d’unc embouche de finition avant d’éte vendus
sur le marché local ;

® I’étude des associations entre les trois modes de
culture: manuclle, attelée et motorisée.

Abstract

Agricultural mechanisation in the comnune of Kasséré begins with the use of animal
traction. A survey made in 1989 shows that 100% of farmers use mechanical plowing.
Among these farmers, 41%make use of cattle energy, 39%draught cattle together with
small-scale motorisationand only 12%are fully moiorised. 85%af these farmers enploy
anitnal energy for mechanical weeding; 75%also use animal power for sowing cctton,
rice and maize. The 4ze of animal truction for transport has been widely promoted but
the harrow has only just been introduced into the agricultural system.
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Weed Control Systems in Maize Based on
Animal Drawn Cultivators

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

Abstract

The concept behind carrying owt the weed control experiment was to develop an effective
and economical weeding system based on animal drawn cultivators. Nine weeding
systenss were evaluated. Results from the study show that there is no difference in field
capacity between the Cossul interrow cudtivator and the MOP over the row cultivator.
The use of animal drawn cultivators and herbicides reduced the labour input in the hand
hoe weeding svstem by Y007 and 960 respectively. However, the use of the cultivators
alone failed to control weeds cffectively, leading to a 44% yield reduction in maize.
Beeds were more effectively controlled when these cultivators were supplemented by the
handhoe or herbicide, andyield increases of 35%were recorded. Still there was a saving
in labour input of 55%¢ for the hand hoe supplemented treatments and a 92%saving for
the herbicide supplemented treatments.  Generally weeding systems which controlled
weeds effectively resulted in higher maize yields and consequently higher returns;
although the more expensive systems such as the use of herbicides alone reduced the

gross profil.

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
yiclds. Sankaran and Mani (1972) reported that in
the first 35 days after sowing sorghum, weeds
removed 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, Pand 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 fertiliscrs, good sced
varietics, apgropriate plant populations and insect/
discase control measures rarely increase yiclds if
weed control is not improved simultancously
(Ackland 1971; Allan 1968; Armitage and Brook
1976; Carson 1987; Compton 1982; Croon ct al.
1984). Acombination of fertiliser use and three hand
hoe weedings has increased yields of maize by about
70-90% in the Southcrn Highlands of Tanzania
(Annual Rescarch Report  1972/73, 1973774,
*174175). Croon et al (1984) and Rain (1984) noted
that poor weeding is the biggest constraint to maize
production in the Southern Highlands of Tanzania.

*Uyole Agricultural Centre, Mbeya, Tanzanla

It

Yicld losses due to weeds are: less dramatic tothe
cyc as compared to other caus s like insects and
discases. However Rao (1983) showed that of the
total annual loss of agricultural produce in India,
weeds accounted for 459, iusects 30%, discascs
20%and other pests 5% Table 1 shows that the yield
losses from weeds alone in Africa is almost equal to
that caused by pests and discases combined.

Yiceld losses estimates due to weeds vary
considcrably world wide depending on the weed
specics, intensity of weed population, competitive
ability of the crop, duration of weed infestation, soi!
fertility, climatic conditions, edaphic and man-
agement factors (Ali et al. 1984; Kondapet al. 1980;
Minjas and Jana 1983; Rao 1983). Yicld losses due
to weeds in maize range between 20-100% in the
Philippincs, Brazil, Amenica, Gambia, Sicrra Leone
and Nigeria (Carson 1987; Choudhary and Lagoke
1981; McEwen and Stephenson 1979; Pamplona
and Imlan 1977; Starkey 1981). In Tanzania
Mugabe ¢t al. (1980) reported a loss of 61.4% in
Morogoro, while losses of 70-90% were observed
inthe Southern Highlands (Annual Rescarch Report
1972173, 1973/74, 1974175, 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 specics in Tanzania, seven have been reported



Table 1. Estimated production losses of major cereal crops caused by weeds, pests and diseases
in Africa as compared to the world average,
% Losses diue % Losses due to
to weeds pests and diseases
Crop Africa World Africa World
Maize 350 13.0 36.0 21.8
Rice 13.5 10.8 20.2 35.6
Wheat 15.0 9.8 240 14.1
Sorghum/Millet 25.0 17.8 20.0 20.2

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 1974775, 1988/89; Fletcher 1983; Fryer
1981; Mathews 1984; Ogbom 1975; Terry 1984;
Zimdahl 1983). However, for the smallholder
farmer ir the topics, 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 farming in
Ghana, Nigeria, Upper Volta, Sierra Leone, Malawi,
Zambia, Ethiopia and Tanzania, requiring 300-400
man- hours per hectare (Akobundu 1980; Annual
Research Report 1985/86, 1986/87, 88/89; Starkey
1581). 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 raain constraints to increased crop production
(Locwen-Rudgers et al. 1988).

Thus the objective of this study was to develop
effective and cconomical weed control methods
based on animal drawn cultivators to reduce the
labour requirement and alleviate drudgery of the
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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, sorghun/millets,
pulses, cassava, bananas and potatoes. The
cashcrops include coffee, cotton, tea. tohacco,
pyrethrum, 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 carly as the
mid-60s.

Materials and Methods

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

The important weed flora during the growing
season comprised Nicandra physalodes, Sommelina
benghalensis, Galinsoga parviflora, Eleusine
indira and Digitaria spp. The treatments included 9
different weeding regimes, replicated 3 times in a
randomised complete block design, which included



Table 2. Monthly rainfall, temperat:re and wind speed at Uyole in 1988/89 season.

Rainfall Temp. Pan Wind
30 years
1988/89  Noofdays Average Max Min Evap.1 Speed
Month (mm) it rained (mm)! Mean Mean (mm) (knvhr)

Aug. Nil Nil 2 240 8.4 192 6.3
Sept. Nil Nil 3 258 9.6 240 52
Cct. 36.2 5 14 269 11.9 233 10.2
Nov. 83.4 8 50 249 12.5 180 7.4
Dec. 2324 21 143 240 12.5 155 7.4
Jan, 226.4 25 195 224 12.8 121 45
Feb. 133.2 16 165 231 12.8 182 4.2
March 237.6 22 161 23.7 12.1 124 4.6
April 320.8 17 118 222 11.9 129 54
May 92.5 7 17 22.1 9.9 121 51
June 05 Nil Nil 214 6.7 131 6.0
July Nil Nil Nil 214 5.7 159 6.7
Total 1363.0 868

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

anunweedy check. The plotsize was 30m x 3m 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 _, of 75 cm x 30 cm. Two secds were
planted per hole and later thinned to the
recommended plant population. Two types of
fertilisers were applied: Triple super phosphate
(P20s) at 20 kg P/ha at planting time and calcium
ammonium nitate 26% N at 100 kg/ha split
application Endosulfzn (Thiodan) was sprayed to
control stal kborer (Busseola fusca). The 10 weeding
regimes tested were the following:

% No weeding (NW)

¢ Weeding with hand hoe 10-15¢m, 45 and 90 cm
of maize height (HH).

® Weeding with Cossul interrow cuitivator at
10-15 cm followed by hand hoe ir maize rows,
Cossul cultivator at 45 cm again followed by
hand hoe, and ridging ai 90 cm of maize height
(CH).

¢ Weeding with Cossul interrow cultivator at
10-15, 45 and ridging at 90 cm of maize height
(CC).
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®* Weeding with hand hoe at 10-15 cmw and
mouldboard plough at 45 cm of maize height
(HP).

¢ Preemergence herbicide (Gesaprim), Cossul
interrow cultivator at 45 cm and ridging at 90 cm
of maize height (GC).

®  Weeding with MOP over the row cultivator at
10-15 cm, MOP cultivator at 45 cm and ridging
at 90 cm of maize height (MM).

® Preemergence heibicide (Gesaprim), MOP
cultivator at45 cm and ridging at 90 cm of maize
height (GM).

¢ Weeding with MOP over the row cultivator at
10-15 cm followed by hand hoe, MOP cultivator
at 45 cm followed by hand hoe ard ridging at 90
cm of maize height (MG).

¢ Precmergence  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 Vha while paraquat



(Gramox.me) at 2.5 Uha was used as a post
emergence herbicide. Atrazine was applied within
2-4 hours after planting and paraquat was applied at
90 cm height. Spraying was donc by using a lever
hand operated knapsack sprayer with a fan type
nozzle ir: 200 L/ha of water. Mechanical weeding
cither by hand or draught animals was carried out at
the stipulated plant height. Two animal drawn
cultivators were used, i.c. the Cossul intcrrow
cultivator and the MOP over the row cultivator.
During cach operation the starting and finishing
time was recoraed, as was the nember of people
involved. A0.25m* quadrant was used to a=scss the
weed infestation.  The quadrant wz . thrown
randomly in cach plot and all the weeds harvested
within the frame. Two samples were taken in cach
plot. V/eed harvesting was done at 65days after
planting. Based upon the costs of herbicide, hand
hoe labour and animal drawn cultivators, he total
cost forweed control for cach weeding regime in the
cxperiment was calculated. Finally, yields for each
treatment were recorded. In cach plot maize was
harvested on the two middle rows.  Four samples
were taken each, one metre long. Prior to havesting
the total number of plants and cobs to be harvested
was recorded.  The results were  analysed
statistically.
Results and Discussion

Weeding using an ox plough gave the lowest field
capacity (Tuble 3). This is because two interrow
passes are required for clicctive weed control,
There was no marked difference in ficld capacity
between the Cossul interrow cultivators and the
MOP over the row cultivator, For both cultivators
higher ficld capucities were recorded at 45cm maize
height, This is probably because the animals could
move casily and quickly in well established rows of
maize.

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

animal drawn cultivators arc supplemented by cither
herbicide or hand hoe the reduction is 92%and 55%
respectively.  Akobundu (1980) reported a labour
reduction of 97% when herbicides were used in
controlling weeds in maize in Nigera. Starkey
(1981) working in Sicrra Leone reported a 35%
saving in labour when ox weeding was
supplcmented with hang hoe in maize, an 81%
reduction in groundnuts and 52% in cowpeas.

The weeding systems involving combinations
of hemicides and animal drawn cultivators (GC and
GM) gave the lowest weed fresh weight biomass
(Table 5). However, it was not significantly different
to that of the hand hoe (HH) and herbicide alone
(GG).  The same trend was observed by
Bridgemohan (1989). Treatments involving animal
drawn cultivators which were not supplemented by
cither hand hoc or herbicide (CC and MM) gave a
high weed biomass, although the differences were
not significant with the treatments which wer
supplemented by the hand hoe (CH and MH).

Chemical weed control (GG) gave the highest
yicld (table 6), but it was not significantly different
tocither the hand hoe system or treatments of animal
drawn cultivators when supplemented by the hand
hoe or herbicide i.e. CH, GC and GM (Miiler et al.
1980).

Ttshould be noted that the hand hoe system (HH)
did not significantly outyicld the animal drawn
cultivators treatments CH and MH (Fisher ot al,
1980; Pamplona and Imlan. 1977; Santos ct al,
1980). Howcver, the use of animal drawn cultivators
alone (CC and MM) reconded significantly low
yields. There was a yield reduction of about 35%and
44% compared to the supplemented treatments and
pure hand hoe system respectively. Probably this is
because of poor weed control within the inaize rows.
Numerous researchers have reported similar yicld
reductions in maize. Among them are Fisher et al.
(1980) who reporied a reduction of 269, Pamplona
and Imlan (1977) a reduction of 23%, Scolari and
Young (1977) a reduction of 36% and Thomas and

Table 3. Averape effective Field capacity (EFC) for animal implementsin the varicus wveeding systems.

_ EFC ha/h
Weeding
height NwW HH CH cCc HP GC MM GM MH GG
10-15 cm - - 015 0.5 - - 0.15 - 0.17 -
45cm - - 018 0.15 009 015 018 018 018 -

90 cm (Ridging) - - 014 -

014 014 015 015 0.14
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Table 4. Labour input for the various weeding systems.

Weeding Oxteam Ox-operator Handhoeing! 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 11 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 man-hours for GC, GM and GG treatments.

Allison (1975) a reduction of 22-46%. They
suggested, to improve further weed suppression and
crop yields, animal drawn cultivators should be
combined with herbicide or hand hoe.

The use of herbicides increases tremendously
the oreraiicnal costs (Table 7). The results show
that it is even cheaper to weed by hand hoe than
using chemicals. However, the weeding regimes
which gave the highest yields also had the highest
gross profits as indicated in Table 8.

Conclusion.

It seems essential to control the weeds within the
maize rows if yields are to be maximised. The use

Table 5. Weed Fresh weight under different

of animal drawn cultivators reduces tremendously
the labour input in weeding. However, when these
cultivators are used alone, they do not control weeds
effectively and hence record reduced yields. Thus
supplementing animal drawn cultivators with hand
hoe or herbicide is essential. Systems which
controlled weeds effectively resulted in higher
maize yields and subsequently higher retums.

This information, however, is based on one
season's data. Further work is required to confirm
these findings. Moreover, research emphasis should
be on design of cultivators, frequency of cultivation
and good land preparation with a goal of reducing
supplementation of the animal drawn cultivators.

Table 6. Yield of maize under different

weed control methods. weed control methods,
Weeding Weed biomass Weeding Plant Yield tonnes/
system (gm/m?) system Population ha
UN 642.9 UN 44919 0.6
HH 2023 HH 44030 6.2
CH 271.6 CH 43758 5.9
CcC 4233 CcC 44032 36
HP 307.0 HP 43908 48
GC 99.9 GC 44464 59
MM 365.0 MM 44007 34
CcM 100 GM 44418 5.0
MH 276.8 MH 44385 48
GG 139.2 GG 44028 6.4
LSD 5% 168.4 LSD 5% 1.5
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Table 7. Operational costs in weeding for the v-rius systems.

Handhocing  Implement

Weeding Oxteam man-hours/  use cost ! Herbicide  Labourcost  ‘Total cost
system hours/ha ha TShsha  costTShsha  TShs/ha TShs/ha
UN

HH 413 72,0 3713.00 3785.00
CH 19 153 12120 1377.00 2589.00
CC 20 1200.0 1200.00
HP 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 hoe =72.00/ha, Fixed cost for cultivator =2.00/hr; fixed
cost for plough =4,00 hr. and the ox team cost (1 mair +2 operators) is 58.00/hr. Costs based at Uyole In-
stitute for 1988/89 seasomn

Source: Annual Rescarch Report 1988/89.

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

Weeding Yicld Revenue wgtﬁlng Gross Profit
system kg/ha TShs/ha! Cost TShs/ha, TShs/ha?
UN 0.62 6820.00 0.00 6820.00
HH 6.20 68200.00 3785.00 64415.00
CH 593 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
MH 4.80 52800.00 2517.00 50283.00
GG 537 70070.00 7970.00 62100.00

1. The cost of maize is TShs. 11.00/kg

2. Excludes all other costs c.g. inpuls, land preparation and insect control. Land preparation
cost: 2095.00/ha and inputs =7390.00/ha*

* Thus gross muiit obtained by subtracting 9485.00/ha from cach system.
Source: Annual Research Report 1988/89.
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Résumé

Des essais de lutte contre les mauvaises herbes ont ¢té réalisés afin de mettre au point
un systéme efficace et économique de désherbage fondé sur !'utilisation de cultivateurs
a traction animale. Neuf systémes ot é1é évalués. Il ressort des résultats des essais qu’il
n’existe pas de différence de capacité au champ entre les terrains désherbés au moyen
de cultivateurs types Cossul et MOP travaillant en interlignes et de la bineuse d plusieurs
rangs. L'wiilisation d’une sarcleuse & traction animale et de produits herbicides a permis
une réduction de 90% et de 96% respectivement de la main-d’ocuvre requise pour le
sarclage @ la houe @ bras. Toutefois, I'utilisation du sewl cultivatewr ne permettait pas
un désherbage cfficace et se traduisait par une perte de remlement du mais de 44%
L'utilisation combinée du cultivatewr et de la houe @ bras ou d'herbicides permettait une
meilleure lutte contre les adventices, enirainant des augmentationy de rendement de
35% FPar ailleurs, les traitements complétés par un binage manuel ont engendré une
réduction de 55% des besoins en main-d’oeuvre, et cewx complétds par I'application
d’herbicides, une réduction de 92% D'une maniére générale, les systomes autorisant
une lutte efficace contre les mauvaises herbes conduisaient & une augmentation des
rendements du mais et donc d un accroissement des revenus, encore que les plus cotewx
d’entre ew, tels cewx fondés swr la seule wtilisation d*herbicides, faisaient tomber les
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Le Role de la Traction Animale dans le Processus de
Mécanisation de la Riziculture ¢n Basse Casamance (Bilan et
Perspectives)

Alioune Fall*

Résumé

Cette étude décrit les tentatives effectuées pour mécaniser la riziculture en Basse
Casamance (Sénégal) @ partir de la traction animale. Les potentialités agricoles de la
région sont présentées ainsi que les recherches mendes pour améliorer la production
rizicole. Les caractéristiques physiques de la N'Dama, unique race bovine élevée dans
la région, sont décrites, ainsi que les tenps de travaux auxquels ces animatx peuvent
étre astreints. Les techniques utilisées pour cultiver les divers types de sols des vallées
intérieures sont exposées dans leurs grandes lignes de méme que le matériel wtilisé pour

la mécanisation du sents du riz.

Introduction

La Bassc Casamance est localisée dans la partic
méridionale du Sénégal ct couvre une superdicie de
7300 kin®, Son climat cst de type subguinéen avec
une forte influence maritime, caractérisé par une
saison des pluies de juin-octobre et une saison séche
le reste de Pannée. La température moyenne
annuclle est de PPordre de 26°,

En années normales, les potentialités nizicoles
de la Basse Casamance sont fortement liées A la
bonne pluviométrie (1500mm) et configuration du
relief, caractérisé par une forte interpénétration de
platcaux ¢t de vallées. Le riz est essenticllement
cultivé dans les valiées ou terres basses. Ces terres
basses occupent 419 de la superficie de la région,
soit 301,022 ha. Depuis le début des années 70,
Iinstallation progressive de la secheresse a vite fait
de compromettre cctte situation, en induisunt de
orofondes mutations dans les systémes de cultures
de la région. En cffet, des processus souvent
qualifiés d’iréversible ont commencé 3 prendre
place:

@ Diminution des surfaces rizicultivables: la
sursalure des caux de surface (fleuve ot
marigots) ¢t dc nappe a entrainé [a salinisation
¢t I'abandon d'un nombre important de niziéres.
Les superficies salées sont estimées 3 180,000 ha
dont 100,000 ha recuprables;

® Emigration de la population active vers les
grandes villes: avec le raccourcissement de la

*Institut  Sénégalals de Recherches Agrkoles BP 34
Ziguinchor, Sénégal
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saison des pluies, I'exécition correcte du
calendrier cultural sur toutes les cultures cst
compromise par la gestion d'une main d’veuvre
de moins en moins disponible A un moment ob
la vitesse d’intervention est presque vitale,

Les stratégies mises en ccuvre par les paysans
pour pallicr cctte situation sc sont surtout orientées
vers la sécurisation de la productivn agricole, parle
développement des cultures de plateau moins
exigeantes.

La recherche et le développement ont préconisé
un certain nombre de solutions pour lever les
contraintes diagnostiques au niveau des différentes
vallées de la région. Parmi ces solutions, la
mécanisation d'un certain nombre  d’opérations
culturales (peéparation du sol ¢ semis) occupe une
place trés importante dans les recommandations
formulées. Dans les zones ot la riziculture octupe
encore une place importante dans le systeme de
culture (par exemple, 67% & Qussoyé)ceule
opération est souvent conduite manucllement (87%
des nizitres) et absorbe 75% a 807 des temps de
travaux. En effet, i} faudrait 300h a 400h soit 40 &
50 homme-jeurs (journée de 8 h de travail) pour
bitlonner 1 ha. Les principau outils manucls sont
le’cayendo’ utilisé par les hommes dans le systéme
de culture de type "diola’ et le *fanting' manié par
les fernmes dans le systeme ’diola mandinguisé’
(Fall 1985). Le recours 2 la traction animale (TA)
reste une altermative de solutions & explorer
séricusement.

Toutes les solutions proposées pour améliorer la
riziculture (construction d' ouvrage hydro-agricoles,
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vulgarisation de variétés améliorées, eic...) reposent
cssentiellement, dans tous les cas de figure, sur une
bonne préparation du sol qui ticnt compie d' une part
des differcntes contraintes in situ et d'autre part des
ressources disponibles ou accessibles aux paysans.

Lobjectif du document est de présenier les
résultats obtenus par la recherche dans cetie pers-
pective & amélioration des techniques culturales en
riziculture, avec comme thdme principal [ utili-
sation de la TA pour la mécanisation de la prépa-
ration du sol ct du semis.

Démarche adoptée par la recherche

Iy a cu deux p4riodes dons la démarche appliquéc
par la recheeche ) pedtir du Centre de Recherches
Agricoles (e CRA) e Djibélor:

1967-1982: Pecherches menées A partir de la
station ¢t tentative d'introduction des techniques
mises au point dans l¢ milicu paysan. Celte
démarche nc tenmait pas comple des possiblités
d’adoption de ces techniques par les paysans cf
encore moins de la marge de progression que ces
innovations éaient susceptibles dapporter au
niveau dc I'exploitation agricole. Durant cette
période un référentiel technique important a 616 niis
au point ¢n station.

1982 A maintcnant: avec I'adoption dc la
démarche systémique qui consiste A mettre au point
des innovations techniques a partir des contraintes
diagnostiquées en milicu réel, I'Institut Sénégalais
de Recherches Agricoles (I'ISRA) s” est résolument
orienté vers I'identification de matéricls agricoles
adapl(s aux différents systémes de culture. Cette
démarche a I'avantage dassocier les paysans au
départ de I'action pour préparer et faciliter en retour
le transfert des technologics refenues.

Des résultats importants sont issus de ces
différentes périodes:

® Comprchension du fonctionnement des exploi-
tations 2 travers les suivis agronomiques ot des
itinéraires techniques mécanisés;

® Connaissance du parc de malériels agricoles
utilisés dans la région;

® Elude des techniques de préparation du sol par
la comparaison de pi¢ces travaillantes o de
leur incidence agro-pédologiques; charrucs,
caycendo, roulcau pidtinenrr, herses, houes, ctc...

® FEtude des cffets agronomiques cn fonction des
différentes techniques de mise en place du niz:
comparaison de type de labour, avec ou sans
reprise, de modes dc semis ct de repiquage, cle...;

® Etudes de matériels agricoles: essai pour
déterminer les performances (echniques et
adaptation aux conditions locales,misc au point
de prototypes plus adaptés, constitution de
chaines completes de matéricls pour 1la
riziculture;

® Application o transfert des résultats obtenus:
publication de fiches techniques ¢t de livrets
pédagogiques, en collaboration avec les autres
programmes du centre,

Résultats

Moyens de traction

Tous les systémes de production identifiés en Basse
Casamance sont de ty pe sgropastoral (Sonko 1989).
La TA constituc un aspect trds important de
I'intégration agriculture et élevage, en offrant de
grandes possibilités en matiére d’cxtension et
d'intensification des surfaces cultivées; résolution
des goulots d’étranglement (préparation du sol,
cntretien, récolte) et plus grande rapidité
d’intervention par rapport 2 la culture manuelle. Blle
permet de réaliser des opérations souvent trop
exigeantes c¢n énergic et alléger ainsi certains
travaux agricoles: labour en humide, en sol ressuyé
plantage, reprise, clc.

La N'Dama est la seule race bovine €levée dans
larégion. Il éxiste deux formats: la petite et la grande
N’Dama. Sa forme robuste et sa bonne garde au sol
lui conférent une grande stabilité dans I'effort
physique. Le bocuf N’Dama est trés acclimaté aux
dures conditions climatiques ¢ sanitaires de la
région, cn présentant une bonne tolérance A la
trypanosomiasc.  Pour obtenir de bons résultats
comme animal de trait, il est important de veiller 2
un certain nombre de peéeautions pendant son
utilisation. Les travaux menés par Traverse (1974)
ont débouché sur les recommandations suivantes;

Le dépassement de ce seuil peut se traduire en la
perte A la tolérance de la try panomiase suivie d’un
dépérissement. Sous réserve d’un bon eatretien, le
bocuf N'Dama pourra fournir du huitidme au
dixieme de son poids, I’énergic de traction, en travail
du sol par exemple, étant fonction de la profondeur
de travail, du mode ¢’ attaque du sol, de 1a nature ct
du degré d'émicttement du sol obtenu, de la tenue
du matéricl et de I'hamachement,

Les travaux en cours peur 'umélioration des
performances du bovin N'Dama sont axés sur
les points sulvants:

@ Stabilisation de I'adoption de la TA au niveau
des exploitations de la région pour 72% des



Mensurations (valeurs moyennes)
Mile Femelle

Poids (kg) 293 237
Hautcur ¢ garrot (cm) 112 11
Hauteur poitrine (cm) 59 58
Tour de poitrine (cm) 170 158
Temps de travaux admissibles

Travail Temps
~Travail léger: chamratte, 7 hfjour

herse, houe rotative avec arrét midi
~Travail lourd en terre 7 hfjour

ressuyée ou platcau; avee arrét midi

charrue, souleveuse ctunjour de
repos milicu
de semaine

3.5 hfjour
de8ha11h 30

dents canadicn

~ Travail en boue

exploitations équipées: 1a solution préconisée cst
de leur doter au moins dun animal de
remplacement de la méme espéee alors qu
I"amélioration &: la capacité de travail passcrait
par I’ acquisition d’ un équidé pour ! exécution du
semis, opration concomitante a celle de la
préparation du sol (Sonko 1989).

® Amélioration des conditions de travail des
animaux pour éviter le dépérissement;

® Procéder systématiquement au  dépara itage
inteme ¢t extemne des animaux de trait;

® Améliorer I'alimentation des animarix en saison
séche surtout pendant les trois mois précédant
I'hivemage (feoduction,  conservation et
stockage de fourrages);
® Construction d ho)itat ou d' étables adapiés.
Ce w'sst que dans ces conditions que les
animaux de trait pourraicnt jouer un ride durable

dans le processus de mécanisation de la siziculture
en Basse Casamance.

Amélioration des techniques culturales

Les cfforts de recherche ont surtout porté sur le tri
ctle choix de différents matéricls de préparation du
sol ct de semis de différents types de riziculture.

Préparation du sol
Cette opération doit permettre, cntre autres, de
commencer la création d’'un bon lit de semis
(amcublisscment du sol, aération, augmentation de
la capacité de retention en cau et diminution de
I'érosion hydrique ct éolicnne), de détruire les
mauvaiscs herbes, dcnfouir la paille et Ies engrais,
de controler o détruire les insectes (ocufs, larves).

Rizieres irriguées douces avec maitrise de
I'eau

Ces types n’existent pas en milicu paysan mais
plutdt dans les zones aménagées ¢ encadrées
commec dans la zone d’intervention de la SODAGRI
(valléc d’ Anamb€). Les travaux menés jusque vers
la fin des années 70 ont montré que ces types de
rizitres nc néeessitaient pas un labour profond.

L uilisation de la TA vivement recommandées
pourdes raisons économiques et de conservation des
sols. Quatre types de matériels ont fait I’ objet de test:

@ Charrue reversible Ebra avee versoir hélicoidal:
labour plat suivi d’un passage a la herse;

® Charrue toumnc-orcille CECOCO: labour A plat
cn cau

® 5 dents Canadien sur chassis Ariana: travail en
cau,

@ Rouleau piétincur type Djibélor: travail en cau
cn 4 passages.

Sans quil n'y ait cu de résultats
significativement différents la charrue réversible 2
versoir hélicoidal a donné un travail de meilleure
qualité du point de vue de I'état final du sol
(profondeur de travail: 12-3 cm).

Rizitres douces impossibles asséchés
Ce type de rizidre, dominant dans la zonc
uviomaritime (Ie long des vallées et des marigots)
cst confront¢ actuellement de séricux problémes de
salinisation des sols. Elles sont caractérisés par des
sols trts argileux (25 2 509%) et une monte des caux
tres liée & la pluviométrie, Trois types de matéricls
ont été testds:
® Charrue tournc-oreille: labour A plat ¢n cau
® Rouleau piftincur malgache modifié; 4
passages;
¢ Roulcau piétineur Djibélor: 4 passages;
® Lamc souleve.” ¢ de 500 mm montée sur le biti
Arara.

Pas de résultats significativement différents, La
lame de 500 mm a toutefois donné les meillcurs
rendements et les  meilleurs temps de travaux



(11 Wha contre 33 hha pour la charrue). Hlc a
donné un important développement racinaire dans
I'horizon 0-9 cm et quelques racines sont
descendues jusqu'd 50 cm.  Les bons résultats
obtcnus avec la lame démontre qu'il n'est pas
nécessaire de faire un labour profond sur ces types
dc rizitres.

Rizidres de nappe et pluviales

Ce type negroupe tout ce qui est riz non submergé.
Les rizitres sont généralement localisées sur les
partics hautes des vallées, lc long des petites vallées,
dans des zones asscz basses pour que I'hydro-
morphic du terrain assure des réserves en cau utiles
pour l¢ travail du sol. Hles sont caractérisées par
unc faible tencur en argile (5 3 12%) ¢t en matidre
organique, par unc montée tardive ct un retrait
rapide des caux A1’ occasion d’ importantes chiites de
pluic. Dans la stratégic actuelic mise cn ocuvre par
les paysans, ces rizitres offrent  d’énomnes
potentialitds de s€curisation de¢ la production,
notamment avec la construction d'ouvrages hydro-
agricoles au niveau de ceraines vallées. Les cssais
de matériel sc sont résumés la comparaison d outils
manu s traditionnels A la charruc:

© Fanting (ou daba): grattage sur 810 cm de
profondeur;

© Charruc réversible:
profondcur.

Le labour A Ia charrue a doané les meilleurs
résultats aussi bien en rendement qu'en temps de
travaux. Avee I'évolution pluviomélrique actuclle,
marquéc par I'existence de pérodes séches, le choix
de matériel devient de plus en plus délicat en raison
des cfforts de traction.  Dans ces conditions, la
préparation du sol doit d'abord permettre aux
racines de pénétrer rapidement dans le sol pour
résister A ces trous de sécheresse. Ainsi, les essais
menés depuis 1987 cn milicu paysan ont montré que
la charrue UCF 8", toul en donnant un labour de
bonne qualité cadrait micux avee la capacité de
traction du bovin N’ Dama dans ces typzs de sol.

Rizires salés

La salinité cst lc facteur lc plus limitant pour ces
rizitres. Elles sont localisées dans le domuine
fluvio-marin, lc long des marigots ¢ des défluents
de Pestuaire.  Elles sont souvent le fruit de la
transformation tres pousséc du milicu par le
défrichement de la mangrove. Leur mise en culture
nécessilc une bonne maitrise des techniques de
dessalement et de récupfratiun des sols vascux par
hillonnage, diainage, paillage, etc. Les matéricls et
modes de préparation testés sont les suivants:

labour A 15-18 cm de
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® Caycndo: traditionnelle  de
billonnagc;

© Charrue réversible Ebra: labour A plat en début
d’hivernage;

® Charruc réversible Ebra: labour 2 plat de fin de
cycle;

technique

@ Cayendo +charrue réversible Ebra: billonnage
aprés la récolte ct labour 3 plat avant le
repiquage.

Laméthode traditionnelle de billonnage a donné
les meilleurs résultats par un meilleur contrdle de la
salinité. I n'y a pas encore A I'heure actuelle une
meilleure technique de culture pour ces types de
rizitres.

Sculement, le billonnage traditionnel est trés
cxigeant en temps ot énergic.  Depuis 1988, la
recherche €tudic un buttcur- billonneur A TA qui
pourrait réaliser des billons, trés proche de ceux
obtenus au Cayendo, par la technique du reprofilage
sucuessif.

La mécanisation du semis

Lasséchement des rizicres, depuis le début des
années 70,a permis au théme du semis direct de
devenir incontournable  dans e processus de
mécanisation et de sécurisation de la production des
rizitres. Avee le raccourcissement de I'hivernage,
il est important de semer de plus en plus vite, C'est
la TA qui offre le plus de possiblilités dans ce
domaine. Depuis 1973, un certain nombre de
semoirs a G1¢ testé avee des résultats  mais pas
toujours trés satisfaisants ce qui explique que
jusqu'd présent aucun d'entre cux n’a 6é1é retenu
pour la vulgarisation.  Les recommandations
agronomiques pour le semis tournent autour d'un
Ceartement entre lignes de 1'ordre de 30 cm pour
faciliter le sarclage pour une dose moyenne de
80-90 kg/ha pour toutes les variétés testées.

@ Semoir Gamier

Lestempsdetravauxsonttrésintéressants: 7h30/ha
avee unc paire de boeufs.  Avec quelques
modifications, le semoir Gamier nourrait
¢tre Pun des micux adaptés aux conditions
de la Basse Casamance. En cffet, il présente
I"avantage de franchir facilement les
digucttes avee ses grandes roues.  Le soc
aussi se leve en cas d'obstacles, Sculement,
le systéme de réglage des écartement entre
les socs et le débit devriient étre revu. Le
systtme de recouvrement des graines aussi
n'cst pas efficace ce qui fait que le travail
obtenu n'est pas cfficace ; le travail obtenu



n’cst donc pas trés uniforme et la levée pas
trésbonne.

® Semoir Goujis

Le semoir a un tres bon systéme de réglage des
écartements entre les lignes. Les graines
casséessontrares, Lagardeausolestbonne
ctledéplacement facile d cause desgrandes
roues. Le semoir possede une grande trémie,
robustectfacile dalimenter ce quiluidonne
uncgrandeautonomic. Toutefois, lescefforts
detractionsontirevairparrapportauformat
des bovins N'Dama. Quelques détails sont
ausst d revolr, notamment av nmiveau du
distributeur(balaidcaoutchouctresfrigile),
du systeme de réglage du débit et de
recouvrement  des graines. Son
fonctionnement nécessite une bonne
technicité de Ta part des utilisateurs, ce qui
n'est pas tres ¢vident sur pour assurer
Fentretiencetlamaintenance dusemair,

Autres semairs,
® Scmwoir Super-Eco

Cest un semoir monorang qui ne donne pas
enticrement satisfaction. Les temps de
travaux sont ¢levés (16 4 20 hha) ot la
demandeenceffortdetractiontresinféricure
a la capacité de traction d'une paire &
bocufs, Ce semoir peut ala timite éire utilis
judicicusemeni par les exploitations qua
disposentd’équins (dncoucheval)dansleur
attelage.

Les couplages de semoirs Super-Eco n’ont pas
donn¢ non plus de bons résultats. Les
prototypes festés en traction bovine ne
permettaientpasdedescendreendessousde
S0 cmde distance entre lignes de semis.

6 Scmoir SAIED-SISCOMA:

Le semoir présente d'énormes problemes de
distribution ¢t denterrage des graines. La
levée est trés mauvaise. Le semoir ne
préseate aucun probléme de traction, ¢tant
congua partirdubatide lahoue Occidentale
poursemer sur 2 rangs.

@ Scmoir SODAICA;

Lematériclesttroplourd pourlesbocufsde traitde
la Busse Casamance.

© Semoir SATEC-LE LOUS:

Ladistribution et Penterrage des graines devraient
étre revus. Le bati et les organces ¢n
mouvement sont trop fragiles. Le manque

d'embrayage rend son utilisation trés
difficile.

Depuis 1988, la recherche travaille sur un
semoir 3 TA pas uniquement bovine, pour semer sur
4 rangs. Les premicrs tests ont monted que fes temps
de travaux (12 kha) et les efforts de traction sont
uts acceplables par rapport aux premicrs.

Madifications de matériels

Les modifications de nunéiiels agricoles 8 TA
visent essenticllement la 1 sduction des efforts de
taction, Les efforts de recherche doivent encore
continuer pour permettre aux aniniax i format plus
petit de travailler & feur capacite. Lladaptation des
matéricls i surtout porté sur e remplacement de la
rouc des charrues dans les conditions de travatl en
hunide:

® Charrue & clatre-voie: remplacement de L roue
par un patin en bois;

@ Biti Arari remplacement de L rouie par un patin
en bais;

© Charrue révensible: remplacement de Laroue par
un patin,

Un talon plus important a ¢té agjouté pour un
meillewr controle de o profondeur. En condition
humide, le patin permet de diminuer Tes effons de
traction de 17 au moins par rapport d L rove qui
estsouvent confronte des problemes de terrsge duns
la boue.

L n'v & pas cu beaucoup de reavaux sur les
hamachements. La scule ame'™ ution testée est
Iallongement de Pége de T charmue pour une
fixation Jdireete & un timon dans le but de diminuer
les blessures sux pattes amicres des bocufs
occasionnées par le faux timon et les chaines.

Conclusions et Perspeetive,
Duns les zones & systéme agropastoral, la TA offre
de grandes possibilités pour Pamélioration des
pratiques agricoles.  En Basse Casamance, la
raziculture accuse un grand retard en mécanisation
par rapport aux autres cultures, 1 est opportun de
trouver des stratégies approprices de gestion ¢t
d'utilisation des animaux de treit 2u niveauw des
exploitations  agricoies  pour  permettre & a
rziculture de combler ¢e retard. D abord, il est
cessenticl de rendre ectte technologie stable dans ces
exploitations. Pour fe moment, elle estinstable pour
au moins 7247 des ex ploitations qui la pratiquent. La
prenidre amélioration serait de leur doter d'un
troisieme animal de la méme espéee pour remplacer
a chaque fois un animal mal en point. Sur celte
lancée les équides devraient de plus en plus cre
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impliqués dans les travaux agricoles, notamment
pour les opérations autres que le labour, nc
demandant pas de gros efforts de traction. Cest la
seule manitre de permettre aux  paysans de
bénéficicr comectement de Pappont des atelages
disponibles au niveau de P exploitation et ainsi de
rendre durable I utilisation des animaux de trait pour
les epérations culturales nizicoles (Jabour ¢f semis).

Pour les matériels de préparation de sol testés
jusqu'd présent, les chamues  donnent  dans
I'ensemble de trds bons résultats sur toutes les
formes de riziculture. 11 est toutefois important de
poursuivre les recherches dadaptation de ces
matéricls pour amoindrir les efforts de traction. La
question doit étre abordée 3 partir de Ianalyse
correcte et complémentaire de la tnlogic Animal-
Outil - Sol. 11 s"agit de micux apprécier les marges
de progris A faire en considérant I ensemble:

® Etat sanitaire et alimentaire des animaux de trait
A la pérode  d'exéeution des  opérations
culturales (surtout pour le labour);

® Hamachement des animaux de trait:  les
animaux doivent étre al' aise pendant le travail ¢t
protégés contre des blessures eventuclles. 1!
faudrait par la méme occasion privilégier les
hamachements qui donnent unc bonne ligne de
traction;

® Les picces travaillantes doivent ére éuedies et
dimensionnées au format et 3 la capacité de
traction des animaux également, L' évaluation de
celte capacité se¢ fera en fonction des types de
sols A travailler,

Par contre, les matériels de semis sont souvent
complexes alors  que les  conditions  réelles
d'utilisation exigent des matériels beaucoup plus
simples qui tennent compte A la fois de la faible
technicité des utilisateurs ¢t du morcellement du
parcellaire.

Al ¢at & avancement actuel de larecherche, les
investigations sont orientées vers la mise an point
d’unc chaine complte de matéricls de TA conforme
A la capacité de traction des bovins N’ Dama, C'est
dans ce sens qu'il faudrait mettre la recom-
mandation faite pour Futilisation de la charrue 8
pour la préparation du sol des nizidres) et du semoir
4 4 rangs A traction aussi bien bovine qu'asine
(maténicls adaptés duns les ateliers de fabrication
mécanique de Ziguinchor).

Les ctudes techniques A elles seules ne seraient
suffisantes. Il serait important, & chaque fois, & avoir
unc évaluation socio-Ceonomique de I'impact de ces
améliortion-techniques sur le comportement des
utilisateurs, pour une meilleure appréciation de
I'innovation dans la performance des exploitations
visées.

Abstract

This paper describes attempts (o mechanise rice production in the Basse Casamance
region of Sensgal using animal traction. The agricultural potential of the area is
described and the research carried out 50 far to improve rice production. The physical
and working characteristics of the N Dama breed, the only type of cattle available in the
region, are described. Techniques for cultivating the different types of inland valley soils
are outlined, and methods for mechanising the sowing of rice-sced.
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Les Equipements de Culture Attelée :

Bilan et Perspectives pour

I'An 2,000

G. Le Thiec*

Résumé

Cette étude porte sur I'état actuel de la mise au point du matériel @ traction animale, et
plus particuliérement celui nis au point et wilisé en Afrique de I'Ouest. Parng les
équipements et les opérations culturales examinés figurent: les travaix de préparation
du sol, la récolte en saison séche, les senwirs, les épundewrs de funier, le sarclage
n¥canique, lc buttage, les souleveuses d'arachides, les charrettes, le matériel de
riziculture, les dispasitifs de pompage et les batteuses. La derniére partie de I'étude est
consucrée @ une analyse des perspectives et axes de recherche dans le domaine de la
traction animale et notanynent des obstacles @ son appropriation par les paysans.

Introduction

Limportance primordiale de  I'utilisation  de
I'énergic animale dans I'évolution des systémes de
productior n’est plus 3 démontrer. Son extension,
remarquable en Afrique de I'Ouest ces deux et trois
demicres décennics, selon les pays, montre bien
intérét toujours croissant des agriculteurs pour
cette technologie.

Mais I'adoption de la culture attelée (CA) n'a
pas cu le méme retentissement partout, et il existe
actucllement une grande disparité dans I utilisation
de la traction animale (TA) cntre  régions
agro-écologiques et entre pays.

Ce propos tentera de dresser une <orte de bilan -

des actions entreprises, principalement en matidre
de recherche-  développement, d'identifier les
contrintes A "extension de cette technologie et
d'éudier ies voies damélioration possibles, en
insistant plus particuli¢rement sur les aspects relatifs
aux équipements @ outils et dispositifs d'attelage
catre autres.

Résultats de Ia recherche

Les résultats de la recherche sont assers bien
synthétisés sous la forme de *paquets techno-
logiques’ mis au point par le CNRA de Bambey dis
les annees 60/65 ¢t qui peuvent s appliquer &
presque toute la zone concemée par la TA,
principalement centrée s.r les régions soudano-
sahéliennes. Pour ce qui woncerne la mécanisation,
ces propositions avaient pour objectif:

C*CEEMAT (CIRAD) 73 rue Jean-Frangols Breton, 34000
Montpelller, France.
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@ soit la réalisation des opérations culturales 3
bonne date (semis, sarclage, récolte e
I'arachide) par simple subslitution des
techniques nouvelles grace A la TA, plus rapide
ct (ou) dautres techniques n’entrainant pas de
grands bouleversements dans les systémes de
production ni  d’investissements  importants
(thémes légers)

@ soit une transformation radicale des pratiques
paysannes ancicnnes, devant aboutir A une véri-
table intensification, A savoir le redresseinent de
la carence phosphatée, I'enfouissement de la
jachére ¢t la labour, la diversification des
cultures nécessitant par conséquent la traction
bovine ¢t Iintégration agriculture—€levage
(themes lourds).

Opération culturales mécanisées
Les objectifs &' application de ces thémes nous
aménent A dresser le bilan suivant:

Pris d’une centaine & outils & TA ont &€ teslés, au
Sénégal principalement mais aussi au Mali ¢t au
Burkina, sur lesquels un quant enveiron ont éé
proposés A la vulgarisation, dont 5 polyvalents
(multiculteurs Sine, Arana, Arang, Triangle ot
polyculteurs Nolle) et de nombreuses charues
(Huard, Bajac, Bounguignon) pour ne citer que les
plus répanducs) permettant la réalisation  des
principales opérations culturales, ¢l apportant une
réponse aux thémes définis plus haut. Les houes
legeres (houe Occidentale, houe asine du Mali, houe
Manga) cat toutes fait I'objet *d extension” les
tranformants en petits multiculteurs,
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Les matériels ; charrues et cultiviieurs

Pour les labours, sur l¢ grand nombre de charrues
testées par la recherche, on constate des choix
différents  selon les pays ou régions agro-
économiques dans lesquels les développeurs, mais
aussi les commerciaux et les fabricants ont cu une
large influence (c.g. Bajac TM au  Mali,
Huard/SISCOMA au Sénégal). Schématiquement,
les pays les plus 3 Icuest se trouvent équipés
esscaticllement en charrues de 10" dont les
caractéristiques principales soat:

® largeur de travail : 25 cm

& angle & attaque ( de coupe) : 45 4 50°
® versoir cylindro-hélicoidal

© soc A taillant drit

Sénégal: a 52,000 Huard CFOOOP ct
équipementlaboursur
multi-cultcursAraract
Sin¢;
Mali:
sur multiculteur Siné;
19,000 corps sur multiculteur
Arara;
Guinée, Conakry:grandnombredecharrues
d’'un modelcissude la
colonisationetréproduit
parlesartisans(estimé
plus de 10,000),

Danec le pays plus 3 I'est, oitla TA §" est installée
plus récemment, Je choix A perter sur la charrue
Bourguignon (BP4, BM 2M) avec so.. ~arps de 9
(pouces) dont les caractéristiques:

Coted'’Ivoire:

® soc estampé, A beg;
® versoir semi-hélicoicul, acier triplex;

® angle d attaque : 40°

Burkina : cnv. 40.000 charrues de 9”
(pouces)
Togo : “9000 7 “

Hozs de e schéma, nous observons:

le Bénin et lc Niger ont opté pour le
multiculteur Arara ¢t son corps Huard de
107; mais cc choix est en fait celui de la
compagnic cotonnidre, inittatrice de la CA
dans ccs pays, et par la suite ¢tendu A
Fensemble des zones de CA parfois sans
Pombre d’une réflexion technique (c.g. le
Nigeroticescorpsdecharrucont été vendus
en raison de conditions de crédit plus
favorable & une chaine complete
d'équipements qu'd YPachat de matéricls

a)

155,000 Bajac TM ¢t corps Gouvy

vendusséparément et quiadi depi.srevisé
totalementceschoix).

Sau Mali, 3 I'Office du Niger, la firme
NéerlandaiscRumptstadttentedediffusersa
charruc aux caractéristiques proches d'une

autre.autrefoistrespriséedesriziculteursdu

moycen delta: la charrue Bajac L2 mais plus

lourde (65 kg) dont les caractéristiques sont

comparables:

b)

® angle d’attaque de 35°
@ versoir long, hélicoidal ;

Larésistance spécifique est en effet moins élevée
sur un corps de charrue dont I'angle @ altaque est
réduit, ccla naturellement au détriment de la largeur
de teavail d'ob son intérdt dans les terres lourdes;
notons ¢également qu'avec un angle de coupe
inféricur & 40° la nécessité d'utiliser un versoir
hélicoidal ou  sémi-hélicoidal long pour un
rétourncment satisfaisant de la bande,

Les charrues 67 ctles corps adaptables sur petits
multiculteurs et houes (houes Manga, houcs asines
du Mali) sont pour la plupart des corps de marque
Gouvy, vulgarisées cn assez grand nombre au
Burkina: 25,000 unit4s, mais dont la diffusion
accuse un net ralentissement ces demnigres années;

Le scariflage & sec préconisé sur sol léger cn
raison de sa rapidité & exécution peut étre realise
aveg;

® les pics fouilleurs, cn général 3 par multiculteur,
sc composent d éangons rigides et de pointes de
35mm non réversibles. Cet equipement n’est
fourni, sur option, qu’avee le multiculteur Siné
ct la houe Triangle,

® les dents de canadien, sont en lame & ressort de
40 x 8 mm sur lesquelles on adapte des socs
bincurs réversibles  (appelées  aussi lames
réversibles de 45 mm).  Tous les chassis
polyvalents o les houes de sarclo-binage
peuvent étre équipés de ces éléments.  Le
multiculteur Sin¢ est parfois proposé avec une
version d' élangon en acier ke section carré de 16
mm de moins bonne qualité que la lame de
ressort mais  meilleur  marché.  Notons
quactucllement les étangors les plus per-
formants sont sans conteste les dents de types
*vibroculteur’ & profil en § avee étranglement de
renfort tant en scarifiage qu'en sarclo-binage.
Le Tchad a testé récemment avec succds une
houc 1égere (Mini-Nuba ) portant ces types de
dents ; fe Nord-Cameroun également ca équipe
sa charrue T 34 (Tropic licence Huard) A Paide
d’unc barre adaptable sur I’ age.
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Le semis en ligne

Lc semis en ligne, au semoir monorang, conditionne
unc densité optimale, gerante d’ un rendement élevé
ct autorisant les sarclages 2 la houce attelée, gage
d’unc bonue maitrisc de I'enherbement. le semoir
Super-éco qui étale son quasi-moncpole sur le semis
mécanis¢ dans les divers pays du Sahel, est fabrigué
au Mali ¢ au Séaégal A des millieis d'unités chaque
année.

Au Sénégal, dans lc bassin arechidier, le scmis
direct en sec pour les cénéales et A la premiére pluic
utile pour I'arachide, est une praiique généralisée
pour des raisons évidentes de préeocité mais aussi
par manque de puissance suffisante pour réaliser un
travail du sol; si cette méthoce szmble présenter des
avantages cn sol sablewux, cllc trouve tres vite ses
limites devant I"hétérogenéité des parcelles, état de
surface,sol dur, compact, gravillonnaire et propreté
du temain.

Le semoir s’ est fortement développé au Sénégal
(plus de 220,000 exemplaires) et 3 un degré moindre
an Mali (50,000). Les autres pays ne diffusent que
des quantités limitées : Niger, 4 000, Cote d' Ivoire,
quelques centaines (pour semis de coton délinté).

Le semis de coton non délinté a &6 tenté A
pl 1sicurs reprises mais sans résultats satisfaisants et
donc abandonné; dz nouveaux procédés de
Aélintage industriel, s’ils se révélent économiques et
se généralisent, laissent cnfrevoir une trés forte
probabilité de I'exiension du semis mécanique du
colon,

Nous devons signaler, en tant que matériel
d’aide au semis, les rayonncurs qui ont obtenus la
faveur des paysans Burkinabés, ¢t qui sont aussi
vulgarisés au Niger, au Togo et au Bénin,

Le sarclage mécanique

Le sarclage A la houe attelée ou au multiculteur
équipé en sarclo-binage, dont la pratique constitur
le comp!ément indissociable du semis en ligne, est
wres largement vulgarisé au Sénégal, tr2s fréquent
¢également au Mali, beaucoup moins dans les autrcs
régions. Deux modeles ' équipements ont obtenu
la faveur des peysans et sont trés répandus : la houe
Occidentale au Sénégal et le multiculteur Siné au
Mali et Sénégal ; alors que le Burkina en développe
deux autres ; la houe Triangle A traction bovinc ct la
houc Manga A traction asinc (HATA), ces 2
équipements ont ét¢ par la suite diffuses dans les
pays voisins du Togo et Bénin.

Mais sur tous ces matéiiels ont retrouvé les
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mémes types d'élangons: canadicns A lame de
ressort ¢t dc socs ; sarclo-bincurs A patte d' oic. Les
lames de sarclage, type aile de pigeon, A faiblc angle
d’entrure, ont cu une diffusion limitée (au Sénégal
sur houe Occidentale) 3 cause des impératifs
' utilisation en tout début du stade végétatif des
adv entices.

L'épandage d’engrais

L’ épandage ¢ engrais e nappe et plus fréquemment
sur la figne, a fait 'objet de recherches ayant
aboutics mais non adoptées par le paysan
principalement pour des causes de conjoncture
¢conomique Jéfavorable (matcricls ¢t engrais trop
chers, prix A la production tis bas). 1l faut noter
ausst que I'épandage 2 faible dose pose quelques
problémes techniques: tac-ement dans la trémie,
formation de voiite, prisc en masse sous forte
hygrométric sclon le type d'engrais, inconvénients
qui, liés aux coiits (engrais et matéricl) font que la
mécanisation de cette opération n'cst pas apparuc
prioritaire ¢t aucun pays Guest-Africain ne diffusc
actuellement ce type de matéricl.

Le buttage

Le buttage reste une technique assez peu pratiquée
dans les cultures sahélicnnes, bien que I'intérél de
relle-ci soit démontrée dans le cadre général de
techniques dc meilleure gestion de I'cay, lorsque
que le buttage est complété par un cloisonnement du
billon favorsant fa retenue des caux de pluics. Le
Burkina notamment tenic & grande échelle, la
diffusion d’un cloisonncur de billons, sans succes
affirmé jusqu'a présent mais promeltcur.

Par contre ce théme a éé largement adopté dans
les zones colonnidres, sur coton el mais, atteignant
des taux de superficics buttées de prds de 80% des
superficies emblavées mécaniquement.

Les maténiels utilisés soit des corps butteurs 4
ailes mobiles s’adaptant soit sur I'étangon de la
charrue 2 la place du corps de charrue, soit en tant
qu'élément de multiculteur,

La récolte de ’aruchide i la souleveuse

Assez langement pratiquée au Sénégal (totale dans
le Bassin Arachidicr), la récolte A la souleveuse,
dans une perspective intensive doit en partic son
succds A la rapidité & exéeution de la récolte ainsi
effectuée, 3 compléle maturité mais aussi 2
I’élimination du problé¢me des 'restes en terres’
amdliorant ainsi par clle-méme lc rendement



(souleveuse Firdou aduptée sur les divers blis de
multiculteurs:

Arara, Siné, Ariana et méme hone Occidentale),
Dans certaines régions, au sud des zones de
production arachidiere, le soulevage de 1'arachide
(trés exigeant en puissance) peut ére la scule
technique mécanisée qui justifie, aux ycux des
paysans,le recours A la traction bovine (cas des
Terres Neuves du Sénégal).

Les matériels polyvalents

AT origine I'idée de polyvalence remonte au début
des années 60, époque ou MJean Nolle meltait au
point ses gammes doutils, polyculteurs ct
multiculteurs. Nous nc nous élendrons pas sur les
polyculteurs ¢t tropiculteurs qui ont &€ trés peu
vulgarisés (Starkey 1988). Considérant I’cniemble
des pays Quest-Africains (francophones), nous
observons trois choix ou options:

Luachoixdélibéré pour unéquipement polyvalent
ct congu corme (el; les multicultcurs Siné,
Arara,permettantde fairctouslestravauxde
preparation du sol; labour, scarifiage,
sarclo-binage,buttage,récoltedel’arachide,
éventucllementchassisporteurpourélément
semcurcthersage.

2. un choix d’outils plus spécifiques * une charrue
qui sera également bati-perteur pour le
buttcur, d’'une part et d'autre part un bati
léger pouvant recevoir les outils A dents : cas
duBurkina ctdulogo

3. un scul outil ; la charrue a €té retenue (choix
parfois ancicn) que "on transforme cn
multicultcur en y adaptant, cn pius Je la
solution 2, une traverse fixéc A I'ige, qui
regoit lesdents.

Ainsi, dans tous les cas de figures on s’cst
orienté progressivement ou choisi d2s I'int-oduction
de la TA, une solution mettant cn situation des
équipements plus ou moias polyvalents,

Le transport

Le transport par chamcttes 2 pneumatiques, de
charge utile 500 ou 1000 kgs, principalement 3
traction asine et cquine dans les zones sahéliennes,
A traction bovine dans les zones soudaniennes est
sans dowe la réussite la plus spectaculaire du
dévcloppement de la CA - plus de 100,000 charrettes
au Sénégal, méme chiffrc annoncé au Mali, environ
50,000 au Burkina. Dans ce pays un modele de
tombercau 2 caisson métallique A traction asine est
vulgarisé avec succds - plus de 40,000.

Le Tchad et aussi le Nord-Cameroun quant 3 eux,
donncnt encore leur préférence a des charrettes 2
roucs métalliques pour le moins obsolétes, dans un
souci d'éviter les crevaisons, fréquentes dans ces
zones A brousse d’epincux. Mais cct argument n’a
que peu de valeur en comparaison aux inconvénients
de cec modele de charrette: usure s rapide des
bagues puis des axes de roues rendant c¢ matéric!
inutilisable en moins d’une année, réporations
difficiles hors atclier bien équipé, poids 3 vide
excessif, etc...Or, A propos du premicr inconvénient
cité, il cst rélativement aisé de le réduire en
fournissint au paysan le néeessaire de reparation de
pncux ¢t de Jui apprendre A s’en servir (ceci est
d’autant plus facile que les Sahélicns savent trés
bien réparer leurs engins A deux roucs avec des
moyens de fortunc).

Equipements spécifiques

Matériels de riziculture

En Afrique de I'Oucst, on rencontre assez peu
fréquemment des natéricls spéeifiques pour la
riziculture inondée, ceci pour des raisons de cofit, de
quantités limitées, ct de faibles surfaces rizicoles par
exploitaion. On ne peut utiliser actuellement, pour
cette spéculation que les équipements disponibles
dans les zones pluviales. Les Eis Bourguignon
propose toujours unc charrue nipponne 'toumne sous
sep’ dversoir pleinou iclaire- voie; les herse A lames
type espagnole, lames nivelleuses, pelles A terre
introduire dans les rizi¢res africaines. Le principal
handicap 2 cctte diffusion de ces équipements
restera la faiblesse de la puissance disponible.

Les maneges et dispositifs de pompage

Les mandges sont des matéricls exigeant un tel
investissement, pour un rendemeat faible, qu’ils ne
peuvent Etre mis qu'a la disposition & un groupe; il
se pose alors trés souvent des problémes de gestion
- du matéricl, des animaux, parfois insurmontables.
Quelques mangges mis en place par le GTZ au
Sénégal ct ¢n Sierra Leone subissent acticllement
des tests en milicu réel; ils sont de construction
appropriée ¢’ est A dire réalisables sur place avec des
matériaux disponibles localement pour I’ essenticl,

Les dispositifs dc pompage Guéroult installés
par lc CNRA dc Bambey au Sénégal il y a une
quinzainc d’années sont toujours en fonction-
nement, peeuve d'une robustesse A toute épreuve.


http:foumissL.at

Les faucheuses

On trouve actuellement 2 fauchcus-s, toutes 2 2
motcur aw:iliaire, sur lc marché frangais: la barre
de coupe du Tropicultor Nolle et la fauchcusc
Ecomat, congue d partir d’un essicu de charrctte.
Ces matéricls fonctionnent semble-t-il correctement
mais d une part sont trés chers el w'autre pant ue
peuvent étre emaployés hors jachdre cultivée. En
traction bovire, Putilisation de la fauchew 2 ne peut
scconcevoir qu’ avec unjoug degarrot ; eneffet avee
les jougs de téte les vibrations engendrées par le
molcer et le fonctionnement de la lame sont
insupportable pour les animaux.

Dans une vue d’ensemble de la situation & la
mécanisation aitelée en Afrique subsahrrienne, les
quantités de matéricis en place font ressortie une tris
forte implantation A I'Ouest et particulitrement au
Sénégal (plus de 80% des exploitations du bassin
Arachidier sont équipées), celle-ci s’amenuisant
rapidement en s’€loignant vers UEst: les zones
sahélicnnes du Niger ct du Tchad sont de fait peu
inécanisées. Les régions soudanicnnes  (zones
coton) montrent une trés bonne intégration dela CA
dans les systémes de production; le Sud-Mali se
place en téte avee plus de 60% d exploitations
Equipées.

Mais en général, le faible niveau moyen des
rendements des principales cultures montre que
I’adoption de la CA ne s’est pas traduite par une
intensification de Pagriculture, car cette méca-
nisation cst utilisée essenticllement pour trois
objectifs: I'agrandisscment  des  superficics,
I’exécution plus rapide des opérations culturales ct
la réduction de la pénibilité du travail.

Dans les zones a forte densité démographique
cette extension a entrainé la disparition de lajachere
et la colonisation des terres peu propices A
I’agniculture (par excmple, le Sénégal - Havard
1989). Ces zones assuraicnt unc protection contre
I’éroston ainsi que la nourriture des troupeaux ; leur
mise cn culture a accentué les phénomenes érosifs.
La suppression dc la jachere, combinée a lafaiblesse
des apports organiques et mineraux a aussi contribué
3 Pappauvrissement des sols, D’autre part, on
remarque, dans  ceraines  zones, que le
développement de la CA a favorisé I'essouchage
inconsidérée ¢t parfois excessif des terres, 12 ou il
cst pratiqué.

Mais le cas exactement inverse ect aussi trés
fréquent, od la CA s’cst installée sans essouchage,
parfois délibérément déconscillé par I’ organisme de
vulgarisation pour des raisons peu évidentes de
limitation de I’érosion. Cet argument doit piutdt
étre considéré comme prétexte A éviter de prendre
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des mesures de protection des sols plus cfficaces
mais aussi plus

contraignantes; en cffet quelle différence peut-il
y avoir entre une parcelle entierement essouchée et
unc autre ou subsiste des souches brilées ou
desséchées, sachant que I'intensité de I’ érosion est
fonction de I' état de surface, du relief , dela parcelle
ct bicn sur de la nature du sol.

Perspectives et Axes de Recherche

De nombreux écrits analysant I'intégrationde la TA
dans les systémes de production agricole, affirment
bien souvent que celle-ci ne  peut  étre
¢économiquement rentable cn I'absence de toute
culture commcrcialisable dégageant un reveau
moniaire. Si la plupart des expéricnces réussies
montrent que  cette  technologic  trouve  des
conditions nettement plus favorables dans les zones
cotonniére pour celte raison évidente, il n’cen reste
pas moins que ces analyses omettent bien souvent
de prendre en considération toutes les ressources de
celte technologic permettant une  valorisation
optimale de la culture avee TA.

Réduction des Contraintes Relatives &
I’Attelage

Ainsi, bien que les capacités d’investissement des
agricultcurs deces zones restent trés faibles,des
possibilités de rcvenus substanticls se révelent
incxploitées par:

® loptimisation ¢t la diversification dos opé-
rations mécanisées et des attelages. Nombreux
sont ercore les chercheurs ct les agents de
développement n’associant 3 I'idés de CA
qu'unc ou deux opérations spécifiques : soit le
labour soit le transport, ¢t plus rarcment les
autres travaux. Or on nc peut raisonncr
I économic de la TA qu'avee la prise ¢n compte
de I'ensemble des potentialités offcrtes dans un
systére de production spécifique.

© unc meillcure gestion de carniire des animaux de
traits, permettant de dégager unce forte valeur
ajoutée sur un attclags bovin. Certains paysans
Sénégalais I'ont bien comprs quand ils
cngraisscnt lcurs animaux de trait apres les voir
utilisés sculcment 3 3 5 ans au travail.

® lc dressage des gérisses et I’emploi des vaches
au travail permcttant la véritable intégration
agriculturc-¢levage et offrant les cing ’ produits
traction animale’:



TRAVAIL - LAIT - VEAU - VIANDE
- FUMIER.

Je pense que dans les années  venir, I'accent devra
étre mis proritaircment sur une utilisation plas
rationnclle des attelages avee un premier handicap
A surmonter - I'augraentation de la puissance des
attelages: augmentation subordonnée  essen-
ticllement 3 I'amélioration de I'alimentation des
animawx de traits : tiche de long terne sl en est,
pour les zootechnicicns ¢t techniciens de la CAL 11
s'agira de production dc fourrages et non plus
sculement de stockage des résidus de récoltes et de
complémentation, thémes auxquels scront néees-
sairement associés les actions de construction
d'étable, de production de fumier et de compostage.

Linvestissement technique et humain exigé de
la part des agriculteurs scra tel que la rentabilité
devra étre exceptionnelle pows soutenir une forte
motivation afin que ces techniques aient quelques
chances de réussite : ce qui induit que parallélement,
Porganisation de la filidre embouche’ liée A une
meilleure g 2stion de carmidre des aninaux soit prsce
cn comptc pour assurer un revenu compensant
Pinvestissement.

Dans de nombreuses régions, le systéme foncier
traditionnel n’accordant au paysan que peu de
garantic de continuité dans I'usufruit de ses terres,
freine I'élan des meilleurs vers ces investissement

de fond.

Dans unc aptique plus strictement "machiniste’
ceci doit se traduire par:

@ L amnélioration des dispositifs d’ attelage ¢t des
harmais reste un objectif qui devrait trouver
solution a court terme (dans I"optique d’un gain
de puissance).

® La fabrication de fumicr ct de compost exige
desoutils de  manipulation, de  transport,
d’ épandange A mettre au point.

® La  production fourragdre  sous-cntend
I'utitisation dc matéricls de fauchage, de
hachage, de pressage, de transport adéquats qui
restent A mettre au point et A diffuser.

Réduction des Contraintes de Travail du Sol en
Zones Séches

Tenant compte des facteurs spéeifiques au Sahel cn
mati¢re de travail du sol, le CEEMAT a été amené &
dévclopper de nouveaux outils adaptés aux attelages
régionaux ct a entrepris I'éude ct la misc au point
de:

92

@ d'unc dent sous-soleuse pour le travail en sec
coutrier et

® d'un cultivateur roulant (Rolicultcur) pour la
préparation en humide.

Les objectifs visés €taient les suivants:

© augmenter les possibilités de travail avant les
pluies afin d'améliorer Pinfiltration des eaux
tout ¢n limitant au maximum I’ érosion (travail
A la dent).

© réaliser unc préparation du sol accélérée d@s les
premidres pluies (Roliculteur)

© favorser les semis précoces.

Dent de travail en sec ou coutrier

Les travaux menés par e CEEMAT, en collaboration
avee I'IRAT, 'INERA au Burkina ct PISRA an
Sénégal (KAOLACK) sur 3 campagnes montrent
que I'écletement du sol en sec est possible en TA
grice A de nouvelles formies de dents et pointes.

Les cffets positifs du travail A la dert dans la
lutte anti¢rosive ont ¢4¢ clairement mis en Evidence
particulicrement sous les premiers pluics (Modou
Séné 1939). Par contre, il exige une remise en état
précoce des animaux de trait et donc la constitution
de réserves fourrageres suffisantes et de qualité pour
compenser les  dépenses  énergetiques  supplé-
mentaires.

Ainsi apres travail au coutrier  la fin de saison
seche, la premidre précipitation importante autorisc
soit un semis direct, soit une préparation du lit de
semences avee des outils plus classiques, ol une
pricocité des semis améliorée et un cycle végétal
micux étendu dans le temps.

Modou Séné (1989) signale que le travail 2 la
dent favorise la descente des fronts & humectation
ct racinaire dans tous les cas, et que ¢’ est sur les sols
profonds et sols lourds des plateaux que les effets du
travail du sol sont les plus marqués. Les coiits sont
rclativement faibles car la dent peut s’adapter sur
tous les types de batis polyvalents vulgarisés :
fabriquée i la SISMAR unc dent revient A environ
10,000 FrCFA. Les risques d’ érosion sont réduits
par la surfacc motteuse obtenue et par le peu
d’ éléments fins produit, qui se rassemblent en fond
de raie.

Cultivateur Roulant ou Roliculteur

Cc nouvel outil, pour unc intervention en humide,
composé essenticllement de 2 rotors A lames d’un
profil spécial, réalisc unc bonne préparation du lit de
semence jusqu'd 10 cm de profondeur en terres



légeres, sabln-argileuses: sol non compact, humide
mais ressuyé, et dont la végétation adventice n’est
pas trop avancée. Toute la couche superficiclle est
retournée ct tres bien émictiée. Le profil de fond
présent un micro-relief:  les impacts des lames
forment dc petitics cuvettes qui  favorisent
Pinfiltration des eaux de pluies et réduisent
I’érosion. Le roliculteur laisse un terrain bicn plat
ct nivelé qui facilite I’ utilisation d’un semoir sans
autre intervention intermédiaire.

Decux versions sont disponibles: la 1ere se
composant de 7 flasques ou disques, avec largeur de
travail de 55 cm et convenant pour un attelage Iéger
4 moyen, la seconde comportant 9 flasques dépasse
75 cmenlargeur de travail mais nécessite un attelage
plus puissant.

Partant du constat d’ échec relatif du labour en
TA: il y a licu de repenser les itinéraires culturaux,
moyens ¢¢ méthodes, particulierement pour la
préparation des sols:

@ (ravail minimum,
® travail 3 la dent en sec
© scmis dircct

©® outil combiné : travail du sol/fumure fortc etc...

Quelles Méthodes et Priorités pour la
Recherche?

La recherche se doit de définir ses objectifs non
sculement cn fonction d'unc proposition d'un
réferenticl technique ou d'une méthode culturale
visant I'augmentation d'unc production, ou
d’améliorations touchant 2 1a’ cellule motrice’ mais
doit prendre cn compte d’unc part I'ensemble des
factenrs  agro-fconomiques  régissant  les
popwations rurales des zones agro-écologiques
naturelles. 11 s’agit bien 13 d'une démarche
'recherche systeme’ (déja appliquée en @ autres
domaines), laguelle nc pourra étre efficiente ct
appropriéc ue dans le cadre de relations
institutionnelles et privilégiées entre I’ organisme de
recherche et la ou les sociétés de développement.

Ceci doit sc traduire par unc implication
constante des agriculteurs, oft ces demicrs peuvent
infléchir A tout moment les recherches en cours vers
des méthodes ou moyens différents de ceux
initialement proposés. Le processus de recherche
nécessitera le regroupement de  chercheurs de
plusicurs disciolines travaillant en symbiose avec
I'organisme intervenant sur le terrain et les paysans
cux-mémes.

Ceci exigera aussi, de la part des ingénicurs ct
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techniciens chargés de programme de recherche,
une acceptation de remise en question permanente,
un refus & idée ou de schéma, d'itinéraire technique
précongu et autosatisfaisant.

Mais toutes les actions nouvclles
éventucllement proposées dans le contexte actucl
risquent de rester vaines ¢ inopérantes si la
recherche-développement re peut s’assurer de la
maitrisc par les agricultcurs des  potentialités
optimales dc la TA dans sa phase actuclle ct
notamment :

@ unc réclle diversification des attelages sclon les
espiees disponibles et les besoins : mono- ou
bi-bovine, mono-ou bi-asing, équine en solo ou
en double mais aussi par couplage de plusicurs
paires;

® la généralisation de la norme : "un homme, un
attelage’et non 3 personnes pour conduire unc
paire de bocufs, comme ce que I’on rencontre
frequemment actucllement, ce qui induit unc
parfaitc maitrise du dressage et d’'unc maniere
générale une meilleure connaissance de I’ animal
pour le bouvicr aboutissant 3 une meilleure
gestion de I'animal de trait;.

@ unc utilisation pl -ationnclle des matériels
existants: réglages, v_aintenance,

Toutes ces actions, (liste non exhaustive) sont
interdépendaates et exigent I'engagement des deux
poles recherche et développement dans unc
concertation ¢t unc collaboration permanente des
différents acteurs.

Le role de la recherche sera également de mettre
au point méthodes ct moyens de faire passer ces
techniques en milicu paysan  Une démarche
globale répondant aux principes énoncés ci-aprs,
devrait étre engagée:

1. toute recherche en matidre de CA ne peut sc
concevoir que prenant cn compte
I'intégralité de ses implications au sein de
Pexploitation;

2. toute recherche doit étre entreprise selon une
préocupation économique constante :
recherche de Poptimum économique visant
I'augmentationdurevenudesagriculteurset
laréductiondescoiitsde production;

3.l'indentificationdesbesoinsctles propositionsde
voics de recherche sont définies par
chercheursctvulgariscurs;

4. les résultats obtenus cn station sont testés en
milicu paysan sous Ic contrdle conjoint des
chercheurs et des vulgarisateurs; la
participation des agricultcurs est ici


http:existai.ts
http:tpots.es

essenticlle et les enscignements issus de
I'observationdeleurcomportementpeuvent
entraincr unc remise en cause de certaines
techniquesque 'oncroyaitacquises.

5.lc paquet technologique peut alors étre établi ct
transmis cnvulgarisationcn:

® ne¢ recommandant que les thémes ¢prouvés ayant
perdus tout caractére expérimental;

® simplifiant dans lc mesure du possible les
séquences d'intcrventions techniques ;

@ rccherchant non seulement la performance mais
toujcurs I’ optimum économique.

En conséquence il sera donc nécessaire, pows
améliorer I'efficacité Je la TA de développer,
d'oricnter les cfforts en matidre de recherche-
développemerd prioritairement vers Ianimal et de
raisonner une *démarche systéme’,

De méme toute réflexion machinisme ne peut
sc concevoir que dans le typtique intégrant :
machinc - sol - plante: celui-ci s'inserivant
lui-méme dany, la démarche systéme de culture avec
TA.

En mati¢re de recherche-développement, les
prionités s'inserivent dans le tryptique suivant:

@ intégration agriculture-clevage
@ maintien de la fertilité des sols,
o lutte anti-érosive.

Conclusions

Mais pour réaliser cette ‘dewxidme étape’ de
Iintensification de I'agriculture par la CA, il faut
aussi pouvoir compler sur les instances officielles.
On ne peut qu’ esperer que les Pouvoirs Publics avec
I'appui de tous les acteurs du développement
mcltent ca place une politique agricole cohérente
basée sur:

© unc réforme hardic du systéme foncier qui
garantissc un usufruit de la terre par les
agriculteurs qui travaillent ; il s’agit 1 de la clé
de voiite du systeme de production aveec TA
bovine intégrant I’cntreticn de la fertilité et la
restauration des sols (aménagement, fumure de
fond, protection artirosive, cic...) Sans unc
réclle garantic de pérennilé sur son exploitation,
I'agricultcur refuscra tovjours de s§'investir
au-deld du court terme.  Les investissements
tant financiers que humains sont en effet tels que
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les agriculteurs ne s’engageront que lorsque
I'assurance de pouvoir recucillir Ies fruits de leur
travail A long termc leur scra garantic.

® unc organisation des circuits commerciaux
permettant une valorisation optimale delafiliere
viande d’embouche.

® unc soutien officdel A I'approvisionnement
d'équipements de qualité. Dans la situation
actucllc on a que trop tendince 3 procéder par
appel  offres et traiter avec le moins-disant sans
contrGle de qualité, au licu de privilégier le
rapport qualité/prix; les conséquences sur le
développement peuvent étre désastreuses et
pénaliser finalement le producteur (charrues au
Tchad, semoirs au Burkina et au Mali).

@ lc mainticn d’un systéme de crédit avantageux
pourle producteur ¢ non pour le banquier)
levier indispensable 3 tout  développement
agricole.

© lc soud de perpérer la durée de vic des
¢quipecments ¢t des attelages par la prise en
compte des probleines de maintenance: réscau
d'artisans.

® unc reprise de la formation a tous les niveaux :
ingénicurs, techniciens, cncadrement ct
paysans, ct ceci sans reliche sous toutes les
formes:

® formation des ¢leves dans les écoles rurales (ne
sont-ils pas bicn souvent les principaux
praticicns?)

& formation ’ Obligatoire et Compléte’ dans toutes
les écoles de cadres (echniciens et ingénicurs, &
la technolgie TA. Combien d' écoles de cadres
ruraux ont un programme complet de formation
sur cette technologic?

Dans les cycles d' cascignement en Afrique, la
place faite  I'étude de la culture avee TA est bien
souvent réduite 3 la portion congrue; combicn de
cadres niraux ingénicurs ou Techniciens sont encore
capables de maitriser parfaitcment cette technologic
dans son ensemble a leur sortic d"école?

11 faut A tout prix éviter de perdre les acquis
comme ccla semble déja se confirmer sur le terrair,
au passage d'unc génération 3 I'autre, et préparer
tous les acteurs de terrain A faire évoluer la culture
avec traction animale, d’unc simple utilisation du
bindme ‘animal-machinc’ 3 wunc véritable
intégration dans un systtme de production.



Abstract

This paper surveys the present state of development of animal- drawn inplements with
special reference to thase developed and used in West Africa. The implements and
operations discussed include primary cultivation, dry season harvesting, seed-drills,
nuck-spreaders, mechanical weeding, ridging, groundrut lifiers, carts, implements for
rice cultivation, stationary pumps and threshing machines. The paper ends with a
discussion of future research nceds in animal traction and the constraints (o its further

adoption.
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Machines de Récolte a Traction Animale pour Agriculteurs
Raisonnables

Jean Nolle*

Résumé

Cette comnmumnication décrit certaines des machines les plus efficaces congues,
fabriquées et testées par I'auteur au cowrs de sa longue carricre d'ingénieur du génie
rural. Une large place est faite awx machines de récolte (betterave sucriére, arachides,
camne @ sucre, cultures fourrageéres). L'auteur insiste sur la nécessité de mettre au point
de nouvelles machines capables de répoindre awx besoins agricoles qui ne manqueront

pas de se poser & I'avenir.

Introduction
Jai rédigé cette communication pour le workshop
de Kano non sur des considérations purement
académiques mais en fonction de mon expérence
pratique dans le domaine du machinisme agricole:

1934:  Je suis devenu agriculteur en Picardie, ¢n
utilisant les moyens pratiquesofferts dcette
¢poque, le machinisme agricole i traction
animalc;

1945 aibifurquéalorsverslindustric eninventant
une réeolteuse polyvalente; j'ai découvert
alors les avantages du machimsme agricole
motorisé;

1950: j'¢tais alors engagé en Afrique comme
consciller technique, et j'ai étudi¢ ainsi les
problémes techniques-économiques-
sociauxde Pactualité;

1954 : j"en suis donc amrivé a choisir une méthode
dedéveloppementraisonnableentrelesdeux
formes d'éacrgies offertes-naturelle et
artificiclles.

Résultat : Jai opté pour la modemisation de
I"énergie naturelle, en profitant de I'expérience
acquise grice aux énergies atificielles qui, 4 mon
avis, présentent  plus  d’inconvénients  que
d’avantages pour notre civilisation actuclle et
Pavenir de I'humanité.

Faimerais citer et expliquer les récolteuses que
jai réalisées pour I'agrculture avee traction
animale (TA), et suggérer celles que j aurais voulu
pouvoir produire si les hautes intelligences qui nous
dirigent m'en avaicnt donn€ les moyens.

* 19 avenue de Général Leclerc 75014 Parks, France.

1.La souleveuse d'arachides

La premicre récolteuse d’arachides que j’étudiai
pour la CGOT m’avait été proposée par cette
compagnic, mais ne correspondiit pas du tout aux
réalités du terrain, de sorte que je la détruisis de mes
mains et eréai ensuite [a Motadaba, petite arracheuse
A tracteur, évidemment, mais fort simple, ot qui
augurait d'une certaine évolution du machinisme
vers le rudimentaire. La petite Motodaba 3 un rang
donna naissance & mon arracheuse de pommes de
terre aligneuse, toujours avant 1954, Pannée ol
j'oplai pour le retour en TA en pays tropicaux.

Les expériences peéalables me permirent de
créer, dis 1955 ma premicre souleveuse d'arachides
sur le polyculteur Iéger, puis cn 1956 sur le
polyculteur lourd avee les résultats que Pon sait,
mais dont peu de personnes ont compis la raison.
Tous Jes observateurs éloignés ne virent dans le
succds de Saidou Diop que le résultat d’une bonne
agronomic primaire : semis- sarclages; nul ne vit au
contraire que la phase finale de tout agronomie, ¢’ est
a dire la réeolte n’avait pu étre menée A bien que
grice d deux détails techniques importants qui, tous
deux, dtaient une ‘retombée’ de la motorisation
antéricure: stabilité du chassis porteur; lame droite
pour soulever ba plante.

Je ne parlerai que de fa lame droite, car il n’cut
pas ¢té possible d’obtenir le résultat que 'on
connait, sans celte lame, puisque j'en avais
expérimenté  des  centaines  d'autres avee  les
tracteurs, en compagnice de mon feu collegue, M.
Combes. Nous avions tous deux abouti, aprés avoir
expérimenté toutes les formes de lames obliques
imaginables, que scule la lame droit donnait
réellement salisfaction dans les conditions trés
particuli¢res qui étaient celles de cette culture 2



I’époque: derridre défrichement de forét, et sur unc
terre battante qui devenait béton dix jours aprés la
derni2re pluie A moins que I’ on ait pris la précaution
d effectuer des binages spéciaux ou de semer sur
billons.

La lame droitc en effet est la seule figure
géometrique simplc qui permette de modifier
I’angle de pénétration cn terre sans augmenter sa
profondeur de travail, en portant cet angle jusqu’a
45 degrés, la pression exercée sur cette lame ayant
alors pour effet, en terre dure, de Iaffiter comme
unc lame de rasoir et ¢ extirper les racines du sol
aussitdt qu'clles avaient £é covpées. En teme
mecuble, une telle lame aurait indiscutablement

bourré au premier obstacle. Et pour que cette
lame puit pénétrer enterre, il était facile d alourdir
le chassis stable avecun tronc d’ arbre,ou méme cn
s’asscyant  dessus. A noter au  passage
I'interchangeabilité de ma lame d'un chassis 3 un
autre, polyvalence ¢f standardisation étant déja
depuis 1956 a labasc de toute ma rechereche. Alors,
pourquoi compliquer la machine en voulant faire des
tas? L arracheuse supprime assez de main & ocuvre
étrangere, clle doit garder celle de famille.

C est donc en 1964, 8 ans aprds mes premicers
résultats du Sénégal, que je commencai A
développer I'Ariana au  Nigéria, d'abord 3
Muaiduguri, en compagnic de I'ingénicur Américain
M. Shambo, puis A Zaria o I' Ariana fit merveille en
enjambant les billons semés en arachides, puis 3
Samaru, I’ annéc suivante, je parcourus tout le nord
du pays jusqu’'aMubi ¢t Yola Et quand je revins en
1974 en visiteur, j’cus la satisfaction de voir cette
Ariana cnseignée ct construitc au centre de
formation des artisans de Zaria.

2.La Souleveuse de Betteraves

T ai réalisé cette machine de réeolte pour le Chili en
1969 a partir de mon Ariana, mais j’ aurais aussi bicn
pu le faire avec le Tropicultor dont je disposais A
I’époque.

Fort de mon expéricnce antéricur, et voyant que
les paysans décolletaient d'abord les racines avant
de les arracher une par ung, je fixai en avant ct au
milicu du chassis de I' Ariana I'un des skis dont je
me sert habitucllement pour biner les plantes
sarclées. Ceski, s appuyant sur {a partic saillante des
racines, guidait donc parfaitement la partic arridre
de la machine, sur laquelle javais fix¢é unc
souleveuse désommais classique en Europe, ¢’est 2
dirc deux mains entole & acier, obliques et se faisant
vis A vis, relevées cn arridrc pour extirper par
pression les racines coniques. Je n’ ai pas cu le temps
de parfuire le travail, ot d ailleurs, le paysan était
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satisfait de povoir ainsi récolter trois fois plus de
tonnage dans le memc temps, qu'a la main. C &ait
ce qu'il désirait; il avait eu peur en me voyant
commencer, que cette machine lui retira tout travail
A l'avenir. B 1I'Arniana étant plus simple et moins
chére que le Tropicultor, je n'ai donc pas
expérimenté sur celui-ci les roues dentées obliques
que j’ avais prévues pour grouper 3 rangs de récolte
cn vue de faciliter le chargement.  Comme pour
I’arachide, scul I'important, était de solutionner la
pénibilité du travail non de vouloir tout faire, au
risque de créer du chomage.

3.La Faucheuse & Fourrage

Les fauchcuses A vert utilisées en France avant
guerre étaient tirées par 2 forts chevaux et coupaient
1m 32 A chaque passage. Le travail éait épuisant
pow les animaux. Au Sénégal il fut essay¢ des
faucheuses de meme genre d’origine polonaise que
I'on tirait avec 2 bocufs. Lus pauvres bétes nc
pouvaicnt travailler que 2 h par jour, et A coups de
baton.

Aprts avoir crée unc petite faucheuse de 80 cm
¢ coupe, mue par I'une des roues de mon ancicn
Polyculteur, et sculement valable pour récolte de
sorgho je reprs le probléme autrement quand j' eus
le Tropicultor 3 ma disposition.

Considérant que I'industric produisait des barres
de coupe de 1m 50 pow les tracteurs, et qu'elles
colitaicnt moins cher que la seule boite de vitesse
des faucheuscs entrainées par les roues, je décidai
de fixer une de ces barres sur le porte-outils ¢n
arridre de ma machine, ct de I'entrainer au moyen
d’un petit moteur de 4 cv A refroidissement par air,
analogue A celui des motocyclettes.

Résuliats concluant. En France, un seul cheval
(au licu de 2) pouvait réeolter de 6 2 7 ha du prainie
par jour, ct je fabriquai de mes mains d'autres
faucheuses du méme genre au Salvador, en Inde, au
Mozambique ¢t au Sénégal. Cette faucheuse sc fixe
au moyen de trois chevilles, sans outillage, ct tous
les réglages de coupe sont possibles. On peut méme
récolter le niz, le blé ou tout autre céréales en
ajoutant une claic en armiere.

4.La Fauchcuse Rotative

Venant pour la premitre fois de vérifier que les
boeufs ne s'effrayaient pas du bruit du moteur
auxiliaire sur toute autre machine de récolte. Je
congus donc la fixation de cec moteur de telle sorte
qu'il puisse étre fix¢ instantanément sans outitlage,
cc qui permettait de I utiliser & poste fixe, en dehors



du Tropicultor, pour entrafner une battcuse 2 poste
fixe ou un moulin décortiqueur, etc...

Surce principe, la fauchcuse rotative se présente
comme unc ‘ retombée’ du girobroycur existant pour
les tracteurs. 11 suffit alors de régler les roues du
Tropi en voie éroite, pour désherber les interlignes
de caféicr. Elle trouve encore son emploi pour
déchiqueter les tiges de mais ou d’engrais verts
avant de labourer la terre, de méme avec les pieds
de cotonnicrs,

5.La Coupeuse de Cannes

Toujours sur le méme principe : récolteuse fixée sur
le portc-outils et munic d'un motcur auxiliaire
interchangeable, j' ai congu unc coupeuse de cannes
avec aide de son futur utilisateur. Le Tropi monté
envoic étroite ef tiré par un scul bocuf circule entre
2 rangées de cannes, plantées 2 1m 60. La coupe ¢t
le groupage se font sur le coté, de fagon & pouvoir
grouper 2 rangs aller et retour sur un scul andain en
vuc du ramassage- chargement.  Celtte récolteuse
nouvelle n'a pas éé expérimentée, cn raison de
I'ouragan Hugo qui a ravigé la Guadeloupe I'an
dernier. Affaire 3 suivre,
6.La Récolteuse de Coton

Javais proposé 3 la Coopération Frangaise en
1982, a I'issuc de ma énieme mission au Nicaragua,
d’ étudier une récoltzuse de coton i 2 boeufs, cn me
servant du Tropiculter que me venait justement de
fabriquer localement.

Je n’espérais pas détroner les réeolteuses John
Deere qui faisaient merveille 3 Posoliega, mais pour
lesquelles il o’ existait pratiquement plus de pidces
de rechange. Je savais que les Anglais avaient ou
voulaient éudier au Swasiland une machine A
récolter Ie coton semi-manuelle, en fixant sur un
tractcur Tinkabi un aspiratcur muni de 4 tuyaux, ct
que chacun des ces cucilleurs serait dingé par la
main de I"homme vers les capsules a récolter. J avais
donc pensé que le Tropicultor devait se peéter plus
€conomiquement A unc telle opération, puisque les
bocufs constituent unc force motrice économique,
quils nc nécessitent pas de conducteur en
permanence s'ils ont é1€ dressés a obéir a la voix, ct

que, dans ces conditions, la pénibilité du travail
scrait prise cn charge par le systéme évitant de sc
baisser, cucillir 2 la main et ticher la capsule dans le
sac, et trainer ce sac jusqu’ au pied de coton suivant,

7.L’Egreneuse de Céréales

En 1978 j'avais constat¢ qu'entrc I'énorme
moissonncusc-batteuse qui cofite prés d un million
de francs, et la petite faccille qui ne coite que
quelques centimes le progrés avait crée un vide
technologique, se traduisant par unc perte absolue
de laliberté du choix. J'ai donc étudié une machine
simple (appelléc *Stripper’en anglais), qui pouvait
étre fixée sur mon Tropicultor.

Lintént de la TA o’ est plus 3 démontrer dans le
domaine de Ia traction des machines qui doivent
circuier enterrain humide ou mou (comme cenaines
riziéres), alors que les engins i roues s’enlisent ou
doivent étre munis de chenilles onéreuses. De plus,
Iexiguité de nombreuses rzidres s'oppose &
I'emploi de* combines’ dont la largeur ne permet pas
leur emploi. Enfin, le systéme classique de
moissonnage-battage par trituration totale de la
plante (paille et grains) nécessite une puissance
souvent excessive en regard de Ta simple cucillette
des épis ou panicules - telle que la pratiquent
couramment les oiscaux,

Et c'est cetie demidre observation qui m’avait
fait entrevoir une solution encore inexploitée. Mais
fallait-il au moins en reafiser le prototype. Hélas,
quelles que soient mes références en matidic
d’invention, je ne faisais pas le poids face aux idées
toutes faites des “‘décideures’. Voici donc une
recherche qui reste 3 effectuer, et 3 laquelle on sera
bicn obligé dz penser quand ta population du globe
atteindra les 10 milliards de bouches 3 nourrir. Un
scul homme n'y pourra suffire, pas plus qu'une seule
machine. Le don d'ubiquité n'cexiste pas, ni pour
I'anime, ni pour I'inanime.

Et si depuis 40 ans je regrette d'avoir cu tort en
ayant cu raison trop tot, que diront sous peu tous
ceux qui ont ét¢ informés de I avenir qui les attend
ct qui n’ont rien fait d' utile? L imprévoyance -¢' st
le signe du vrai seris- développement.

Abstract

This paper describes some of the many effective animal-drawn implements designed,
made and tested by the author during his long career as an agricultural engineer.
Particular proninence is given to machines for harvesting crops, including sugar-beet,
grounduts, sugar-cane and forage crops. The importance of developing new machines
to meet future agricultural needs 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 systems in semi-arid
Western Africa that can be overcome by the introduction of animal-drawn implements.
The performance of 5 weeding implements (flexible harrow, Arara, houe asine, HATA
and Hiler) was analyzed comparing cfficiency and labour time. Labour time decreased
from 40.6 hiha for the traditional hand tool to 9.0 - 11.9 hiha for the animal-drawn
inplements. Efficiency of mechanized weeding reached up to 56.8%compared to 92.8%
Jor manual weeding. The efficiency of weeding with animal-drawn inplerents can be
improved by increasing the number of passages per row. The newly develoged low-cast
inplement HATA (’Hiler a traction asine’) achieved similar values fer efficiency and
labour time to other animal-drawn equipment and showed a potential for wider adoption
due to traditional manufacturing. Experiments will be continued under on-farm

conditions.

Introduction

In the semi-arid zonc in Western Africa mechanical
weed control is one of the major labour bottlenecks
in traditional agriculture (Delgado and Mclntire
1982). The usc¢ of animal-drawn implements can
reduce labour demand considerably. In Niger,
however, their use remains limited ir rainfed
agriculture (Starkey 1988) duc 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 cfficiency. In addition to existing models a
low-cost implement, which intcgrated traditional
parts and was manufactured locally, was developed
and included in the experiments.

Methods and Materials

Implements

Five implements-two oxen-drawn, two donkey-
drawn and onc hand tool - were examined in the
experiments (Table 1). The development of a new
model was based on several criteria:

*Institute for Agricultural Englneering, Hohenhelm
University, Stultgart, R Germany

@ local manufacturing by village blacksmiths (no
welding, only forging and riveting) to ensure
maintenance a-“d repair and to reduce costs,

@ integration of traditional clements to facilitate
the adoption by and the training of farmers,

@ light construction for aonkey traction and for
casy transport from the village to the ficld.

Measuring Methods

The five implements were compared according to
efficdency and labour time. For the animal-drawn
models draught forces and working depth were also

Fig t.  Schematic drawing of HATA (‘Hiler a

traction asine’)



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 cquipment is 1600 x 1550 mm wide and wcighs 37 kg. Imported

an oxen-drawn toolcarrier equipped with 3 goose-fect; its weight is 32.5 kg with
a working width of 600 mm. Cost: 25,000 FCFA. Manufactured in modemn

alight donkey drawn hoc with 3 goose-fect and an adjustable working width from
250-500 mm and 2 weight of 11 kg. Cost: 18,,000 FCFA. Manufactured in modern

a prototy pe development of a donkey-drawn hoe (‘Hiler a traction asine’) with 2
Hiler blades. Weight of 9.0 kg. Cost: 6,000 FCFA. Manufactured by local

Table 1. Description of weeding implements.
Implement Characteristics
flexible harrow

model.
Arara

workshop.
‘Houc asine’

workshop.
HATA

blacksmith (Sce Figs. 1 and 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.

Nole : 1000 FCFA =3.30 US$

measured. Efficicncy ‘¢’ was determined by
collecting weed samples before and after the
treatment (sample size 1m?, 4 repetitions per plot).
Samplc were dricd and ¢ was calculated by the
relative difference between total dry matter of weeds
before (m1) and after (m2) the weeding treatment

¢ (m1-m2)x 100

ml

%] 1)

Relating cfficicncy (= productive output) to
power input the ratio 7p is determined.

Np =€/p %/W] @)

Labour time ‘t’ is determined by stop-watch and
recorded separately for working, tuming and
preparation time for animal- drawn equipment.
Calculation of labour time for these implements
takes into account that two persons arc normally
needed for weeding operations, one to guide the
animal and one to handle the implement. A labour
time related ratio ry, calculated by

1% /h]) (8)

allows the comparison of labour time efficiency
for different modrls.

Mechanical paramcters (draft force F [N],
working depth d [cm]) are measured by load cell
and ultra-sonic scnsor and recorded continuously.

N =e/tin
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Expciments were conducted on sandy soils
(93.8% send, 2.9% loam, 3.3% clay) in millet crop
(Pennisetumamericanum), 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 (¢ =27%); it scratched the ground
at alow depth and therefore was not able to uproot
ahigh percentage of weeds. The second oxen- drawn
equipment, the Arara, reached peak cfficiency (¢ =
56%) while wurking ot a depth of d =10 cm. The
reversible tines of the "Houe asine’ uprooted the
weed at a working depthd =7.5 cm with e =30.1%
Weeds were cut with an efficiency of ¢ =35.1% by
the HATA prototype equipment although working
only atalow deptnof d =2.5 cm. The best efficiency
was rcalised by the handtool where almost all weeds
were climinated (¢ =92.8%).

Average daught forces for the oxen-drawn
cquipment were measured to be F =420 N for the
flexible harrow and F =960 N for thc Arara.
Therefore the Arara needed to be pulled by a pair of
oxen whercas the harrow is also suitable for
single-oxcn traction. Forces measured for the
donkcy-drawn cquipment did not cxceed the
working capacity of thc animals (F =260 N for houc
asinc and F :=200 N for HATA).

The cfficiency-power-ratio rp was found to be

significantly higher for donkcy-drawn modcls
(Table 2). Large reductions in labour time



Table 2, Efficlency, draught force, working depth and power en‘lclem:yl for different weeding

lmplementsz.
Implement e d Ip
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. 3.9 77.00 0.90 -
C.V.(%) 52.10 7.90 8.30 -

! average vorking speed: 0.64,0.58,0.77 and 0.73 [m/s)

2 pearl millet field with an average weed population of 74.6 kg/ha and Jacqusmontia tamnifolia and Cerato-

theca sesamoides as dominating species.

requirements were determined for the animal-drawn
implements (tiot = 9.0 -11.1 h/ha) compared to the
manual tool (tt = 40.6 h/mha). Tuming and
preparation time were found to be slightly lower for
donkeys than for oxen because of easier handling of
the former (Table 3).

Relating efficiency to total labour time the ratio
is best for the oxen-diawn Arara () = 4.8%/h) and
lowest for the manual Hiler (= 2.3%/h).

The efficiency of animal-drawn equipment can
be increased when passing several times over the
same row. This effect was shown for the HATA
implement where efficiency rose up to e = 81% for
four passages per row. Lincarly labour time
requirements increased reaching maximum values
of 22.5 h/ha (Table 4).

Conclusions

Weeding vith animal-drawn implements reduced
labour time significantly, whereas hand weeding
reaches the best efficiency in weed control. An
efficient method (as examined by Klaij 1988) would

be to weed manually in the rows and to use animal-
drawn implements for inter-row weeding. The
prototype developed in this study (HATA-Hiler a
traction asine) can 3¢ manufactured by local
blacksmiths, and achieved the sume efficiency as
existing implements (see Appendix for parts listand
detailed machine drawiag of tic HATA).

In the 1990 rainy season the prototype will be
tested under on-farm conditions in nine villages in
the northern part of the department of Niamey,
Niger. During the preparation of the on- rarm
experiments, farmers liked the light construction of
the implement, the donkey as draught animai and the
traditional Hiler blades. The quality of the
blacksmiths’ work will highly influence the results
of the experiments.
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Table 3. Labour times' and labour time efficiency for different weeding implements (in h/lm)z

Implement tp ty tw Yot 4
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 -

1 tp-preparation time, ti- turning time, tw working time, tit- total time

2 same field as in Table 2
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Table 4. Effects of the number of passages on efficiency and labour time of wm:dingl

No. of Passages e(%) ttot
1 48.90 6.50
2 68.10 1.
3 75.10 16.90
4 80.90 22.50
S.E 4.17 2.03
CV(%) 46,60 5.9

1 HATA implement, pearl millet field with an average weed population of 51.9 kg/ha and Jacquemontia

tamnifoiia as dominating weed species

Table 5. List of materials for HATA (dimensions in inm)

No.! Number Description

1 3 Hiler blades

2 2 flat steel 35 x 3, =500

3 1 flat steel 35 x 3, 1 =400

4 1 rolled steel section, u-shape, 40 x 25x 2, |
5 3 flat steel 15x 5, 1=250

6 k) reinforcing bar dia. = 12, 1=15n

6 3 reinforcing bar dia. = 12, 1 =150

7 1 hook

8 1 tube dia. = 34, thickness =4, 1=1150
9 1 tube dig, = 34, thickness =4, 1=350

I Referring to Fig 2 below.
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Résumé

L'équipement en culture attelée devrait permettre de résoudre le gouldt d'étranglement
que constitue le sarclage dans les systémes de production traditionnels de la zone
semi-aride de I'A'rique de I'Ouest. Une étude comparative des performances de cing
outils de sarclage (herse articulée, Arara, houe asine, HATA et hiler ) sur le plan de leur
efficacité et du tenps de labour a été effectuée. Le temps de labour est torubé de 40,6
hiha avec des outils simples @ 9-11,9 h/ha avec du matériel a traction animale.
L'efficacité du sarclage mécanique s'établissait @ 56,6% contre 92,8% powr le
désherbage manuel. Une augmentation du nombre de passages par ligne améliore
I'efjicacité du sarclage mécanique. Les résultats obtenus avec I’ HATA (hiler @ traction
asine), outil peu colteur récemment mis au point, sont comparables a ceux obtenus avec
les autres matériels d. culture attelée. Du fait de sa fabrication traditionnelle, I'adoption
surune grande échelie de I' HATA apparait possible. L'expérimentation en . ieu paysan

s¢ powrsuit.
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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

This paper describes animal drawn isplements and equipment which could be used by
smallholders with reasonably low financial investments to duchieve increased

agriculti:ral production.

Introduction

Ove: the years, agricultural practices in Bauchi
State, and indeed in Nigeria in general, have been
carricd out by small-holders cultivating between 2
to 3 ha, using human labour and traditional tools
such as machceics, cntlasses, hoes ctc. These tools are
used in land preparation, for sowing of sceds,
weeding and harve-ting. In most places, little usc is
made of mechanised techniques and other modem
inputs such as improved seeds and fertiliser. Modern
agricultural technirjues and inputs are not used by
smaliholders because these inputs are tuo expensive
and too mfficult to acquire.

From the beginming of this century, the Federal
Government of Nigeiia, and the Bauchi State
Governraent in particular, have made constant
cflorts to assist smallholders in increasing their
agricultnral production by replacing traditional
tools v:ith ox- drawn ploughs and tractors.

Animal traction (AT) was demonstrated in
Bauchi State and other northern areas as far back as
the 1920s. The rationale for using axen-drawn tools
for cultivation and transportation is that it increases
agricultural work output, reduces drudgery and
improves Bfe in rural atcas. Compared to other
mcans of modern agriculturel production, AT is the
onc that a smallholder can think of cventuelly

posscssing.

Strategies for Development

The World Bank has been assisting Nigeria in her
agricultural development programmes to restore

.*Bauchl State Integrated Rurul Development Authority
(BASIRDA)

**BASIRDA/BauchiState Agricultural Development Project
BSADP)
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sclf-sufficiency in food since 1975. Besides
attracting farmers to the sc of improved sceds,
fertiliser and pesticides, attention has been focused
on introducing irrigation through shallow tubewells
in fadama arcas inthe northern siates. Attention has
also beea given to better animal- drawn implements
and equipment according to the availability of iand
and climatic conditions and the fact that the vast
majorily of the agricultural land in Nigeria is owned
by small farmers using traditional manual tech-
nology.

Before the establishment of Bauchi State
Agricultural Development Programme (BSADP) in
1981, the use of AT fe - culiivation was practised but
not on a large scale. The introduction of tractor
hiring schemes by the Misistry of Agriculture and
the credit facilities to purchase/hire tractors, further
discourrged AT, cven though some smallholders
used caedit to purchase oxen for cultivation
purposes.

Availability of fuel and lubricanis 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 transportation of
the havest needs to be encouraged.  There is
evidence that increased numbers of smaltholders are
adopting this mecthod from the number of
oxcn-drawn ridgers purche.ed from Bauchi State
Agricultural Supply Company (BASAC), 5455 in
1988 against 1652 purchased in 1982.

Animal-Drawn Agricultural
Implements and Equipment

Presently, farmers use workbulls mostly for land

preparation.  Their use can be increased and made
more cconomical by using them for other farm
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operations soch as hamowing, puddling, inter-
cultivation, threshing, transportation and water-
lifting, Improved hand tools will also facilitate farm
work.

Agricultural Implements

Animal Drawn Ridgev

An average small farmer in Nigera uses short
handle hoe, an axe, cutlasscs, 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 is donc immediately a'ter the rains
start. Even though the ridger is Yaidy costly
(N1,200), it has been making an impact ia Nerthem
Nigeria. The Bauchi State Agriculturar 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, cropping pattern,
prevailing farming practices, etc. in mind. 1t is
jalled 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 or' 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 lifc.

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 oxcen. 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-wisc
and sidcways to control the working depth and
stabilises the plough while in operation.

Disc Harrow

The disc harrow is extremely uscful in pulverising
clay soil, chopping weeds and trash besides wet land
puddling. It is available in half tandem (6 discs,
singlc action) and offsct design (8 discs double
action). These arc uscful for wheat and rice growing
and have scope for usc in Nigeria's fadama arcas
especially for growing rice and crops following rice.
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Culdvator(3 tined with sweep shovels)

This implement is useful for general tillage in sandy
and sandy loam soil snd interculturc of wide row
crops like cotton and millet, ensuring conscrvation
of moisture withsoil mulch formed. It has scope for
use in Nigeria.

Bund Former

It makes bunds for efficient use of irmigation water.
It may be adopted in Nigeria as irrigation cxpands.

Single Row Cotton Drill

It can sow cotton and other wide crops in lines with
the kelp of the marker attached to it. The seed and
feriliser arc metered manually (by 2 persons) andin
band placement through a single furrow.

Automatic Seed Fertiliser Drills

The scope for autematic sced fertiliser drills
(particularly the onc with planter attached) in
Nigeria scems (o be limited (even though these
would speed up the sowing operaion and ensure
maxiinum utilisation of fertiliser by the crop) due to
their high cost, sophistication and problems with
their repair and maintenance. There are 3 varieties:

Three Row Fluted Roll Drill

This is suitable {or sowing medium sized grain crops
like wheat, millets and rce on flat fields. Sced 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 distance is adjustable.

Three Row Fluted Seed Fertiliser Drill with
Planter Attachment

The abovementioned drill provided with an
additional planter box to plant groundnut, maize,
cotton and millets with predetermined seed to seed
distanccina row. It places the reed and the fertiliser
in band placement.

Three Row Notched Disc Secd Fertiliser Drill

It is suitable for medium and large seed crops like
wheat, millet, groundnut and maize on flat ficlds.
Also this machine places the fertiliser on the side of
the seed so that its germination is not affected by
direct contact. It has been suitably amended to drill
on low ridges also.

Spike/Bar Harrow

This implement is uscful in taking out trash from the
seed bed and breaking capillary action in soil after
rain to conscrve moisture thereby enabling a farmer
to carry out tillage and sowing opcration over a



stretch of time. It also breaks hard crust formed on
soil due to rain after sowing and {or initial weeding
of wheat.

Land Leveller

This implement is quite useful in levelling ficlds for
proper water application and has scope for adoption
in Nigeria’s fadama areas with the development of
imigation.

Tropicultor

It is a multipurpose animal-drawn wheeled tool
carrier, on the market since 1978. It is capable of
performing many types of farm operations under
different soil conditions for dry crops, by attaching
the required implement to the square tool bar like a
tractor. The common operations donc with the
Tropicultor arc ploughing, forming of ridges and
furrows, sced bed preparation, sowing, fertiliser
application and inter row weeding.

The Tropicultor has several unique features such
as adjustable wheel track, J'fting and lowering of
implcmeats like a tractor and casy conversion into
an animal cart of 1 tonne capacity. The ground
clearance is high (up to 76 cm) and the operator can
ride the machinc and not walk behind the
implcment.

Waterlifts for Irrigation

Chainwasher Pump

This consists of a bullock-gear in the ratio of 1:7 or
1:6 with achain gear round which goes astee! chain.
The bullock-gear is rotated by a bullock/bullocks,
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 securcly fixed.
Thus the long chain formed has several rubber
washers in it

The angle iron framc which holds the
bullock-gear is mounted over the well with the help
of girders cither of wood or iron when operated by
asmall shaft. In this case the bullock orbullocks go
round the well,

‘The other system is used with long shaft, in
which the chain gear is mounted over the well and
the bullock-gear is fixed at the desired distance from
the well. The bullock/bullocks in this case raove
around the bullock-gear and not the well.

When the bullock/bullocks rotate the gear, the
shaft rotates and the chain gear moves, lifting water
intothe pipe with the helpof rubber washers because
the chain with washers passes through this pipe and
over the chain gear, This process is continuous. The

106

galvanised iroe sheet pipe being 4" diameter, there
is continuous flow of 4" thick water v<lnme towards
fields through the Panara.

Transportation

Ox Carts

This means of transpoitation was developed long
ago to mect tne needs of small scale farmers for
simple and caeap transportation. Ox-carts are
pulled by a pair of draught animals. They are
available in the pncumatic whee! type and with all
metal flat wheels in 1000 kg and 1500 kg models.

Oxcn can be used to 14l a cart throughout the
year which keeps them in training, Ploughs, ridgers,
sceders and weeders arc all scasonal impleraents. A
farmer who uscs oxen but has no cart is tkerefore
under-utilising the potcntial of Yis animals.

In Nigeria that these carts are heing
manufactured in rural areas using axles, wheels and
other iron parts from scrapped motor vehicles. They
are sold at a very reasonable price, betwecn N800
and N1200 depending upon the size of the car.
Kachako Village in Kano State is onc place where
such types of carts are sold in abundance.

The Use of Ox Carts

There are many uses to which an ox-cart can be put.
A farmer spends a great proportion of his time in
transport  acdvitics on his farm. An ox-cant
revolutionises his farming system arnd #1so opens the
potentials for additional income carned from
off-farm transport activitics, thus enhancing his
sodo-cconumic status within the rural setting.

Constraints to the Use of Animal
Drawn Implements
The infrastructure  for  propagating  animal
implcments and equipment appears to be inadequate
in Nigeria. Farmers adopt new ideas and tools only
after secing ihicm successfully operating under their
conditions, if not in their fields,

Implemeris and cquipment 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 reral arcas in Bauchi State are devoid
of skilled and well-cquipped artisans to carry out
repair of improved agricultural implements. Train-
ing programmes need to be launched with financial
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and other support for equipping their small washer pumps and implements they will have to be
workshops. provided with casy credit facilitics.

Farmers in fadama arcas have small holdings
and their investment capacity is weak. For chain

Résumé

Cette étude décrit le matéricl et les machines d traction animale utilisables par les petits
exploitants agricoles mayennant des investissements relativement fuibles, pour accroitre
la production 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 farmlevel. Extension workers and others directly
involved in field operations at furmlevel should have 'tools’ to quantify tillage effects in
order to inow what is going on and give feedback.

This paper deals briefly with how tillage effect observation techniques are embedded in
a curriculumof an international course ontraining the draught animal technology (DAT)
trainers organised by Larenstein International Agricultural College (LIAC) and the
Cerntre for Tropical Veterinary Medicine (CTVM).

Introduction

Soil tillage research ranges from basic rescarch
under laboratory coaditions, soilbin research,
on-station ficld trials, to on-farm research. Lines for
feeding and feedback between farmer and research
(tcam) are still long, though promising approaches
towards a more direct communication in terms of
interdisciplinary on-farm rescarch have cvolved
duning the past decade (Jacger 1986).

Prionity in tillage rescarch should be set by
criteria like highest retumn (of course) and may range
from developing soil-and water conservation
systems for various crop-rotations to quantifying the
cffect of tillage depth on weedroot mass distribution,

Devices for recording  basic data on
cquipment-soil-crop intcractions and software fo
simulation modcls of tillage systems arc bzcoming
increasingly available. However, the litcrature
regarding draught animal-based soil tillage often
refers to this rather complex operation in terms of:
“Two ploughings’, ‘Four cross-ploughings’ or
‘Ridging’ clc., without further cuantification
(Pingali ct al. 1987). Why?

Research results may lead to rather too detailed
recommerdations like: ’Inventing tillage, 10 cm
depth for alfisols, 95 days before harvesting with
expected yicld reduction of 15%for atillage/sowing
delay of on= weck’. With tractor linked equipment,
this recommendation may be realised, and even
lLandhoe equipment in spitc of timeliness, may come
closc to it, but with draught animal-based mould-

® LIAC, Deventer, The Netherlanda.
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board ploughs, the result may be anything in
between meeting the recommendation and having
‘touched’ only 60% of the soil at an average depth
of 4 cm (Jacobi 1976). Similar results were observed
for operations required for surface shaping (c.g.
ridging) to facilitate handling the crop and the soil
and moisture regime. Limits sct 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 arc present.

Surface profiles as recommended and shown in
Figure 1 (Lal 1985), are nearly impossible to realise
and/or to maintaii: over a longer period

With animal traction-bascd soil tillage, the gap
between what should be done and actual ficld results
is substantial with consequences 'ike disappointing
crop performance. These statements are well known
to research workers and research and development
departments  of manufacturers  of equipment.
Howevecr, ficldstaff of extension services may face
difficultics in inicrpreting where things went wrong.

Training to Observe

Training programmes for cxtcnsion workers,
engzged 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:

@ sctting/adjusting of the implement;

o evaluation of the implement and tillage per-
formance;
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Fig1,

@ giving (cedback to rescarch and development.

Since 1988, the LIAC and the CVTM of the
University of Edinburgh jointly offer a three months
coursc on DAT. This intemational course is a
wid-career training for persons engaged in training
of extension staff. The course covers a wide range
of tepics cg: draught animal management,
management  of  DAT-  programs, training
mcthodology, hamessing, cte.  The modue soil
management includes:

® soil management for varous agroclimatic

regions;

® soil physical propertics;

® (illage systems for soil and water conscervation;

® cxcrcises in analysing home situation; practicals
on equipment usage;

® cquipment  cvaluation  (design,  operation,
adjustments),

® cvaluation of operational performance.

With regard to the evaluation of tllage effects,
course participanis do excreises on the use of
devices for measuring surface roug!.iess, thickness
of loosened layer, bulk density, moisture content,
aggregate size distribution, specific mechanical soil
resistance, weed population, etc. Some of these
devices are described below.
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Crop combinations on a new type in situ rainwater harvesting technique (Lal 1985).

Some Devices for Characterising the
Effects of Soil Tillage.

Micro Reliel Meter

Twenty, 61) cm long, needles are clamped ina frame
to maintain their 5 cm interspacing in one plane and
parallel alignment. When in vertical position a
ncedle will indicate the distance between the soil
surface and the height of reference. For this purpose
there is a 10 cm division on the needle anda 1 ecm
division on the reference frame resulling ina 1 cm
accurate reading of the height. A spint level
indicates the horizontal position of the frame. The
needles are kept in position by rubber bands. They
are released simultancously, and fall onto the soil
surface. They are then clamped back onto the frame
and the distance that cach ncedle has fallen is
recorded to give a profile of the soil.

Applications:

® Mcasuring cross section of furrows, ridges and
ruts made by wheels of machines, etc.

@ Depth of seed bed.
® Roughness of the field after tillage operation.

In Figure 3 an example of how to present
resulting data is depicted.
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Sketch of the micro-relief meter. The needle is not depicted;it is housed in the upper frame

Fig 2.

profile. (source: Kuipers 1957; Jucobi 1976)
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Fig 3. Cross section (150 cm) of soil loosened by one passage with a bullock plough. A, $1 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 cach
sample embedded in a hollow alumiinium cylinder
during the required manipulations (i.c. during the
determination of the water retention curve). The
sampler consists cf three picees: the holder with
handlc, the cutting head and the 100 cm? aluminium
cylinder. The cylinder is inserted in the holder and
locked in the cutting head by a bayonet catch. After
taking the sample the cylinder is removed and
excessive soil on both sides of the sample is cutaway
by a knife. To take samples in deeper layers the top
layers are to be removed by a spade.
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Self Recording Soil Penctrometer
This device records the mechanical resistance it
meels during a vertical penctration 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
compressing i coil-spring. On the rod ashaft is fixed
onwhichacircular chart holder can rotate. A pointer
is fixed to the holder and registers the deflection of
the spring onthe chart (mechanical resistance for the
conus). In order to obtain a ‘ resistunce versus depth
of penctration’ -curve, the chart is made to rotatc, its
anglc of rotation being proportional to the depth of
penctration. The chart holder is springloaded and
can only unwind while winding a string on which a



Fig 4..

counter weight that remains on the soil surface. This
happens when the conus or stamp penetrates the soil.

The dimensions of the conus are: projected
surface 2.5 cm? and a tip angle of 60°. The flat
circular plates have a size of respectively 25.50 and
100cm?. The latter are mainly used in puddled soils
to determine the depth of the hard pan and the

4=

Sketch of the core sampler in a disassembled position. (Source: Jacobl 1976)

change in mechanical resistance in the course of the
growing scason.

Applications.

A soil penctromicter measures the resistance due to
acombined effect of friction and flowing and as such
cannot give any data on individual characteristics of

Fig.5  Sketch of the self recording soil penetrometer; cross-sectional view. Conusaswell ascircular
plate stamp are shown, On the righthand side a sample chart with recordings. (Source: Jacobi

1976)



the soil. However, it will provide information on the
bearing capacily of the soil and differences in soil
consistency in the soil profile.

Response of Course Participants

Participants of the DAT-coursc agrced that the
excrcises on characterising soil tillage cffects

contributed in getting a better understanding of
tillage cffects. However, time required for data
processing andinterpretation may be a discouraging
factor in getting such evaluation techniques widely
accepled. For the 1991 DAT course it is suggested
that less sophisticated evaluation techniques, like
those used by Fleur (1987) are included

Résumé

Il existe, en particulier pour ce qui concerne le travail du sol en culture attelée, un fossé
entre les objectifs poursuivis et les performances cffectivement obtenues au niveau de
U'exploitation. Les agents de vulgarisation ct les autres personnes conduisant des
opérations culturales en milieu paysan devraient disposer d’outils qui leur permettent
de quantifier les effets du travail du sol, de sorte qu’ils puissent savoir ce qui se passe
et assurer un relour de linformation. La présente cominunication explique
succinctement corvnent 'apprentissage des techniques d'observation des effets du
travail du sol a é1é intégré dans le progranenc d'un cours international sur la technologie
de la traction animale organisé par le Collége agricole international de Larenstein
(LIAC) et le Centre de médecine vétérinaire tropicale (CTVM).
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Appropriate Animal Drawn Equipment for Sierra Leone

John Victor Bangura*

Abstract

This paper outlines requirements for and constraints on the selection of suitable
animal-drawn inplements for Sierra Leone, taking into consideration the farming
system, repair and maintenance facilities, finance and psychological and physiological
factors. It suggests ways of improving animal traction uptake among small farmers.

Introduction

Animal drawn equipment has been ia use in Sicrra
Leone, starting as far back as the 1920s (Starkey,
1981). The first to be used was the Ransome
‘Victory' plough (Agriculture 1929). Up to date
equipment is stitl coming into the country cither for
use or test.

This paper suggests suitable equipment for the
Sierra Leone situation taking into consideration, the
farming system, the repair and maaintenance
facilitics, the availability of spares, the finance and
the physiological factors.

Requirements for Implement Selection

The structure of the Sicrra Leone smallholding,
limited financial potcntial and the inadequate
training of the farmor impose numerous constraints
on the choice of implements. Morcover, climatic
conditions, location and soil propertics together
with the crop te be cultivated, impose requirements
which must be borne in mind when sclecting
suitable implements. With a knowledge of which
operation to mechanise and how to achicve the end
result, the following should be considered:

Farming System

Poor land clearing hinders the use of implements.
Aithough light implements are easier to handle and
transport on poorly cleared land, they must be
sturdy enough to withstand the increased stress
imposed on them by obstacles in the soil.

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 Programme, P.O.Box 766, Tower HIIL Freetown,
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Their design and constructior -7 ould permit repair
and maintenance work to be peiformed to al large
extent by local craftsmen.

Spares
There must be proper guarantes on repair and supply
of sparc parts.

Finance

Economic aspects play a vital part. A highinitial
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
wheu selecting implements. Implements already
introduced arc more likely to be aceepted than 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 zomponcent 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 ficlds or to
transport over country without roads. The
attachment and detachment of the devices for the
tool carricr should be casy and fast and the method
of attachment must be firm cnough to stand tough
conditions and treatment.

These implements can be equipped with plough
bodies, ridger bodics, various cultivation tincs,
seed-spacing planicrs and various groundnut-lifting
implcments.



In order to understand their performance,
versalility 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 arc also provided with a lifting mechanism to
raisc and lower the implements and a beam
connccting the tool carrer 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 (o as plot-cultivators,

Individual

Under this broad class falls the mouldboard plough
whosce method of work involves loosening, tuming,
crumbling and 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, cylindrical and general purpose. In the
Sicerra Leone situation where the soil is faidy heavy
and trash handling is necessary, the semi-digger is
the most suitable. It breaks 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. Plough shares
arc subjected to severe wear, depending on the
nature of the soil.

Uses of Animal Drawn Equipment in Sierra
Leone

The use of animal drawn cquipment has been in the
arcas of:

® Transport

@ Land preparation
@ Planting

® Intercultivation
® Water-lifting

® Harvesting

® Powcered Machines (processing)
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Transport

This has always been an arca of concer in the
development of animal traction in developing
countrics. The use of ox-carts in Sicrra Leone is net
a popular practice in the village because of the high
cost involved.

The Work Oxen Project loaned out some carts to
farmers for transporting implements to the farms,
transport of produce to the villages and goods to the
otor 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:
Most farms are connected only by foot paths,

They are too expensive for farmers to bear the
cost alonc.

It is difficult to mend a pneumatic tyre in the
villages.

Tyres are deflated or stolen by the youths who
compete with cants for the transport of produce
to the main roads during the dry scason.

Because of the last two problems a wooden
ox-cart was built in 1985 which scems to reduce the
cost of production as most of the materals used
could be casily obtained in the country, except for
the rolling of the steel wheel rims which is carried
out by the National Workshop. The advantage of
wooden cants is that they can casily be repaired and
maintained by carpenters in the rural arcas.

Land Preparation

The majority of oxen in Sicrra Leone are used for
ploughing and harrowing swamps and uplands,
mostly by the mouldbeard 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
trangular or spike tooth harrow.

Planting

Planting of cereals is mostly by broadcasting
immediately before harrowing. Covering the seeds
against birds is done with hoes. Some seeders 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 plantedin rows.
The major problem with intercuitivation operations
in the villages is that most anials are not well
trained to walk in straight lincs.



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 st up at Rolako in
1986 with financial support from the German
Appropriate Technology Exchange (GATE). 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, ricc hulling and maize
milling. Nothing has been done in this arca at
village level, although this could be a good idea
especially dunng the dry season when theie is water
shortage. Another use is for irrigation of swamps
during the dry scason for the growing of vegetables.
This is possible because the water table in such areas
is shallow. There is an animal-gear water pump at
Roiako under test. The problem with this pump is
the high cost of construction at village level.

Iarvesting
This is mostly done with knives and hoes, although
reapers can be used. Animal-pulled reapers are not
readily available and if they were they could be
cxpensive.

Groundnut-lifting has been donc in the research
stations with varying success (Starkey 1981). The

major sctbacks include the problem of not drilling
in straight lincs, uneven depth of nuts and roots and
stoncs.

Powered Machines

Nothing has been done at village level to usc oxen
for processing. To utilise oxen fully right through the
year they should be eraployed 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
cquipment ir Sicmra 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 67 plough is only
suitable during training when the animals are not
ready to pull a 9" plough.

If more operations arc to be done to maximisc
profit i.c. ridging, weeding ctc, the lightweight
multipurpose tool bar will be the most appropriate
in Sierra Leone. For this to be possible better fand
preparation should be done and farm size increased
to make up for the extra cost of the complete
package. Onc method of achicving this is by
introducing regulated lay farming. The wheel tool
carrier is unlikely to be aceepted by farmers because
of the draught requircment which is too high for the
small N’ Dama cattle.

Résumé

Cette étude expose les exigences et les contraintes lides au choix du matériel de culture
attelée adapté aux conditions qui prévalent en Sierra Leone, en tenant compte des
systomes de production en vigueur, des moyens d’entretien et de réparation existant, des
Jonds disponibles et des fucteurs psychologiques et physiologiques. Divers modes de
diffusion de lc traction animale auprés des petits exploitants sont proposés.
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The Potential and Development in Animal Transport Devices

J.S. Adeoti*

Abstract

This paper exanines the status and potential of animal power in the development of rural
transport. Data on travel in rural comnunities show that the trips most frequently
undertaken are for farming and domestic needs. Ofthe trips, 82%of the trips are between
0 and 5 ke, 10% are between 6 and 20 km and 8% of the trips are above 50 km. The
variety of animal-drawn equipment including transport devices is linited and has design
deficiencies which limit efficient usage. Widespread ownership of animals and transport
devices will be more attractive when animals are also engaged in other uctivities.

Introduction

Available data on public expenditure show that
govemments 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 between hurnan power and the
motorised power transport systems,

In Nigeria, as in other developing countries
where the majority of the population live in rural
arcas and on subsistence farming, animal power is
cost-cffective and has a unique position. However,
the animal is only onc part of the animal transport
system. The other basic component is the machine.
Very often the role of the machine is grossly
underestimated.

This paper therefore examines the polentiai of
the aninial as a source of power for transportation
and the current status of transport devices.

Household Travel Characteristics with
Focus on the Rural Community

In developing countrics, the bulk of the population
live in the mrad arcas, often in widely scattered
communitics with poor transport systems. Studics
by Barwell (1979), Idachuba (1980), and Howe
(1983) havc indicated that the distance of health and
cducational (etc) facilitics in the rurd arcas is
aggravated by poor communications. Transport is

*Faculty of Englneering Technology, Unlverslty of liorin,
Horin, Nigerta.
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therefore more important in the rural community
than in the urban where activities and services arc
more accessible. The major transport needs of the
rural population may be categorised as follows
(Adeoti et al. 1989);

L. Tripstofarm-70%
2. Tripsto market-11%

3. Tripsfordomesticneedsotherthan farmand
market-fetching water, firewood, local
building maicrials ctc-6%

4. Tripsforsocial,religiousor recreational
activitics - 9%

5. Tripstoschool( tcachersand pupils),
hospital(paticntsandstafl),administration
(village head), cte. - 4%

Interms of trip length, on average the frequency
of all trips undertaken for short (0-5km), medium
{6-20km} and long (above 20km) distance trips were
82, 10 and 8% respectively with over 80% of the
trips being shorter than 3km (Adcoti et al. 1989).

Results from  other  developing  countries
indicate similar trends (Barwell 1979; Howe 1983).
In Kenya and Mexico, most of the trips were within
the arca of the village, with 75-80% less than Tkm
in length. In India trips to and from the farm
dominated (80%) with those for domestic nceds
15% and to market 5%. Long-distance trips in
Kenya and Tanzania were deseribed as being
‘compulsory’ visits to facilitics not available in the
village such as hospitals, or for social functions.

Itis obvious tha there cannot be a vehicle which
meets all a community’s travel needs, so a choice of
transport must be provided. Wiihin the existing
transport infrastructure, the devices include the



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 tc basic vehicles. The animals used
for transport purposes include the horse, mule,
donkey, ox, buffaio and camel.

Draught power veries with type, size, care
(feeding, environment) and animal, type of harness
and period during which animals re used (Hussain
1980). In all cases,the available 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 rransportation especially for
haulage of loads over short distances is the ability to
travel over a wiog rarge of terrain (Table 1),

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 trection for transport is either in
*packing’ or 'car.ing’ 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 wheelud transport.

Carrying loads on the back iimits the maximum
quantity of the load an animal can convey in
comparison to what it can pull. Donkeys can carry
about 70-120kg load per trip, bt 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 ty pes of basic design:

Chassis above wheele. This has 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 Trensport Systems for Rural Areas (Howe 1983;

Adeoti 1988).

Characteristics
3:;::2’5“ Systems/ Load Speed Distance  Effective Width of
Capacity (Kg) (Km/) (Km) track
A. Maual system
Human Porterage 40-50 4-6 5 unlimited
Wheelbarrow 100-120 34 3-5 wide/limited
Hand cart 400-700 34 3-5 wide/limited
Bicycle with carrier 60-100 10-15 40 unlimited
Bicycle with trailer 100-120 8-12 40 limited
B. Animal system
Packanimal 80-150 3-5 20 unlimited
Animal (cart) 400-2000 3-5 20 limited
C. Motorised system
Motorcycle 150--200 30-80 100 unlimited
Motcrcycle with trailer 100-250 30-50 100 limited
Cars 100-200 40-100 100 limited
Pick-ups 1000 40-80 100 limited
Tractor-trailer 2000-3000 25-40 50-100  limited

117



Chassis sitting directly on the axle, These carts
are generally wider and can only be used on wider
paths. but the stability and manocuvrability are
better. This is the more widely used from.,

In Asian countrics, the traditional cart’s salient
features include two large diameter (1-1.75m)
wooden spoked wheels, each enclosed in a forged
iron axle with very loose-fittirg steelt bushes. The
axle is contained in a wooden block on to which is
fitted a wooden platforre. This is drawn with a
simple yoke to which a pair of bullocks or buffaloes
is hamessed. These¢ carts gencrally operate on
muddy tracks but cause damage to surfaced roads
because of high contact pressure at the im. To
avoid/reduce this damage, an altemative design has
been introduced : the pneumatic tyre-type with ball
bearing. The whole assembly is fitted to a specially
fabricated stcel wheel. It has been estimated that
such carts can carry loads up to 2.5 tonnes (Barwell
1979).

The usc of animal carts is less widespread in
Africa even in areas where animals are used for
cultivation. Recenty, there has been rencwed
interest in animal transport, especially in cfforts to
develop improved animal carts, notably in India and
on a limited scale in Malawi, Nigeria and Sencgal.

The Indian Institute of Management (JIM), has
developed an iinproved ox-cart, the Yaatra ox-cart
(Deshpande 1988). The cart is for passcnger
transport and incorporates some modemn design
features such as:

1. Coilspringshock absorber unit which
protectsthe animal’sneck andhump from
shock load to avoid injurics.

2, Helical coilspring-mountedcushion unit,
slowing-down device.

3. Tarpaulin-hoodtoprotectpassengerfrom
sun andrain,

The cart has a maximum payload of 550kg or 10
adult passengers on atarred road, whilc it ~arries 412
kg on off-the-road terrain and 150 kg ou .oose ficld
terrain,

In Nigeria, the Institute for Agricultural
Research, Samary, developed an ox-cart (Schneider
1967) which can be adapted by using different yokes
to hand-pushed, ox-drawn or tractor- trailer. An
indigencus established manufacturer, John Holt
Agricultural Engincers, Zaria, has becn manu-
facturing and marketing these ox-carts with yoke,
along with cther animal-drawn equipment.

Also, the Intermediatc  Technology

Development Group (ITDG), UK., under its
Transport Programme, has made tremendous
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contributions recently in the development of low
cost transport technologics (Barwell 1980).

Criteria for Successful Expansion of
Animal-Drawn Transport

Devices

Despite the potential of animal power, studies
(Howc 1983; Adecoti 1988) have indicated that only
afew people ownanimals, especially in West Africa.
Reasouss for this may include:

1. Decvastatinganimaldiscasessuch as
trypanosomiasisoncecndemicthroughout
tropical Africa,andthe morerecent
cattle-killerrinderpest.

2. Lackofexperienceintraining and caring
foranimals.

3. Thelimited use of animals for other
activities such as wecding, harvesting cte
duc to shortage of anpropriate implements
andinformation.

4, Thedifficultyin maintaining the animal
duringthe dryscason ducto feed shortages.

The usc of animal power for transport, then, can
be successfully expanded in the following ways:

Improved Animals

Itis desirable to breed traits which influence draught
power, resictance to animal discases, and other
environmeztal factors. There is need for research on
health and nutrition, especially in view of the acute
shortage of food during the dry season.

Improved Animal Power Utilisation

Animal power can be used for ploughing,
harrowing, planting, transportation ctc. and to drive
stationary machines such as threshers, water-lifting
devices, ete. 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
developmen' of other tools.

Availability of Appropriate Transport
Devices/Attachments

The pack bags/lashings, made of local materials, for
local use, arc virtually unknown clsewhere. The
techniques and designs should be studied to see if
they arc capable of more general application. The
major deficiencies of the existing animal carts have
carlier been discussed. Some of the improvements
that can be made to the basic components of carts
arc the provision of smooth bearings on axles,



improved yokes and collars, and the addition of
brakes.

Improved Manufacturing and Repair Facilities

The relevant maaufacturing industries include
medium-sized wban industrics and coltage
manufacturers, i.c. the blacksmiths, The former
undertake the production of the more complex parts;
the latter look after the simpler components and
repair and maintenance of the devices.

Improved Credit Facilities

The government should assist by providing credit
facilitics to rural people. The credit need not be in
cash but in the form of an animal and its associutd
implements, This type ' credit has been suc-
cessfully practised in some parts of Nigeria,

Improved Extension Facilities

The training of animal owners/uscrs, staff of cottage
industrics etc. forms part of the nceded cxtension
scrvice. The impact of the extension service has not
been felt in the rural arcas hitherto,probably due to
inadequate funding, staffing and training.

Conclusion

Animals can provide a good source of power for
transportation as rural transportation is charac-
terised by low-load requirement, short trip distance,
and is mostly o1 non-motorable roads. However,
owncrship of animals is limited as is the range of
their cquipment, given the desenibed design
deficiencices.

The ownership and potential of animal power

for wural transportation would be cnhanced if
animals were engaged in other productive activitics,

Résumé

Cette commuwmication faif le point sur I'état et les possibilités de l'utilisotion de I'énergie
animale dans le développement di transport en milieu rural. Il ressort des données sur
les trajets effectués en zone rurale que les déplacements les plus fréquents s’effectuent
pour des raisons d’ordre agricole et domestique. 82%des trajets couvrent wie longueur
de 00 5 kny 10% de 66 20 km et 8% plus de 50 km Le matériel de trait, matériel de
transport compris, est peu diversifié. Il n’est pas wtilisé de maniére absolument efficace
a cause des défauts qu’il comporte au niveau de sa conception. Il faudra que I'utilisation
des animaux s'étende a d'autres activités pour qu’il apparaisse intéressant de posséder

des animau et du matériel de transport.
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Effects of Introducing Animal-Drawn Implements and Equipment
within Sahelian Farming Systems in Niger

Fred Kruit*

Abstract

The project ‘Machinisme Agricole' DGIS/SNVIINRAN studies the effects of introducing
animal-drawn implements within Sahelian farming systems in Niger.

Two types of implements are found to be useful: a donkey or axen cultivator to break up
crusty soils (anti-crosion and better yields), and an ax-drawn subsoiler (developed by
the project) to break up hardpan soil, soit canbe replantedto prevent soil- degradation.
A sdlid, low-cost donkey cultivator still has to be found and promoted. Well-trained
Jarmers can make animal traction profitable, but care should be taken on the negative
side-effects like worse socialleconomic relations and land- extension (soil-degradation).

Introduction

During the last workshop on animal traction (AT) in
Scncgal 1988, two papers were presented con-
ceming the history (Tchougoune 1988) and the
rescarch exccuted (Ashbumer and Yabilan 1988) on
AT in Niger. Tchougoune sums up the restrictions
which prevented the widespread use of animal-
drawn implements in Niger:

@ Different adequate techniques unknown;

@ Inadequate training and escort of farmers;

e [gnorance of traditional farming systcrns;

@ High pricc and poor retums of implements;

® Jgnorancc of implement-maintenance;

® Risk of soil degradation and fertility decreasc;

@ Animal-related problems (lack of veterinary
carc and fodder).

Ashburner and Yabilan (1988) describe the
results of the FAO project ‘Recherche, Production
ct Formation pour I’ Utlisation du Matericl Agricole
en Zone Sahelienne’. This project was concluded at
the end of 1988 (Lecca e al. 1988).

Ttre results came out of basic research on-station
and testing of implements on-farm. The Atclicr de
Construction ct de Reparations de Materiel Agricole
(ACREMA) workshop in Tihoua wss closcly
connected (o the projedt.

*Magoye Research Station, Animal Divat Power Research
and Development Project, P.O. Bor 1t, [ fogoye, Zambla
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The financer, the Dutch Government (DGIS),
decided to finance two more years to study ‘the
cffects of introducing animal-drawn iinplements
within Sahclian farming systems in Niger' . This
Project ‘Machinisme Agricole’ started at the
beginning of 1989 and is cxecuted by the
Netherlands Development Organisation (SNV) and
the Institut National de Recherches Agronomiques
du Niger (INRAN). Rescarch is executed in
cooperation  with  DECOR, the  economic
department of INRAN,

Description of Animal Traction in Niger

In carly 1989 a study was exccuted by the project
(dc Beus, 1989), which cvaluated the introduction
of AT in Niger and the results of the former FAOQ
project.

Assurvey in 6 villages alrcady applying animal-
drawn implements was exccuted.  Generally,
farmers say they apply tillage for better water
conscrvation in the soil (higher production per
ficld), and weeding for time-saving (resting and
other activities possible), or land-cxtension (higher
total production).

Farmers note the lack of training and
credit-facilities and don’t know the possibilitics of
donkey and camel traction.

The specific  village  situation  cspecially
influences the application of AT : social/cconomical
structure, presence of exlension-scrvice, nearby
markets, local blacksmiths, soil-types, rainfall-
pattern, population pressure, cle.



Special attention in the report is given to:
@ Retums of AT : can fanuers really make profit
out of it by higher yields. or is transport and
cattle-breeding the main thing?
Social-economic effects: will the gap between
rich (first access) and small farmers increase, can
women profit?
Durability of farming-systcms: arc long-tenn
soil and water conscrvation, soil-fertility and
populati on oressure oa soil influenced by use of
A?

Reszarch Activities

During the rainy scasons of 1989 and 1990, 3

villages representative  of  middle-Niger were

chosen:

o Avalley and platcau-area (crosion problems and
hardpan soils);

® A crusty soil arca (sandy soils);

® An arcawithsandy soils and small deep-situated
paris (clayey soil).
Four implement ty pes were distributed:

@ Lightweight donkey-cultivators existing in
Niger: Chinoise, Arara, Occidentale, Manga
and Ucoma;

@ Oxcn-cultivator: Arara *Canadien’ 3 or 5 tines;

@ Ridger: Ararg;

@ Strip tiller; subsoiler prototy pe developed by the
project, mouated on the Arara frame. Itis a low
draught, ridging tinc with chisel point at low
angle and small wings to open a furrow.

Sixty five farmers were able to choose onc
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 ycars. Farmers alrcady possessed the animals,
used for breeding and transport,

Effects to be measured;
@ Agricultural: change in farming systems;
@ Technical: performance of the implements uscd;

® Social: difference in use between rich and small
farmers, did women profit?;

@ Economic: retums and profit.

Results so Far

Twotypes of implements arc found to be very uscful
for the regions surveyed:
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@ Cultivators to be pulled by onc donkey or ox, to
open up crusty soils, and thus prevent water-
erosion and cnhance  watcr-infiltration.
Weeding can be done faster and at the right time,
which increases yicld considerably;

The subsoiler prototype can be applicd on hard
pan soils after sufficicnt rainfall. Direct sowing
into the furrow doesn't influence the sowing
time much. It can be very vscful on degraded
soils which risk tuming into stony deserts. It is
also a good intermediate between hard manual
and expensive bulldozer work.

Ridging on sandy soils is only profitable when
manure or fertiliser is applied at the same time.
Since usc of the latter is limited and rsky in
Niger due to crop failure when the rainfall is low
it will only be us-ful on heavicrsoils in the near
future.

Closc cooperation with farmiers showed results:
about 50 trial- farmers will buy the givenimplement.
Outside the trial, over 100 farmers ordered
implements (one third donkey cquipment) and
alrcady gave advances.

Once farmers sce 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-scason work
(imigated crops, work in coastal states, small-trade,
transport and sale of part of the rainfed agricultural
yicld: millet, sorghum, cowpea and groundnut).

Aspects like a reduction in crosion and
time-saving when weeding is done by animals arc
hard to measure, but certainly play animportant 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,
onc solid and low-cost cultivator is nceded. The
existing types all have their own specific faults.
For the majority of small farmers, donkey
traction is the oaly attainable possibility.

Sparc parts shouid be obtainable locally at
cooperatives. Local blacksmiths will be able to
do small repairs,

© In thc Maradi arca, small cnterprises alrcady
produce a donkey and oxen cultivator, with
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groundnut-lifters for weeding. It is widely sold
(at low pricc) but of poor quality. On the other
hand it shows the interest of farmers, though it
is typically Sahclian short term thinking: better
a bad cheap one for two years, than a good
quality double-priced one which will last.

Land extension results in fewer fallow fields and
pastures, which could mean respectively
soil degradation and social conilicts with
nomadic people.

Already benefiting farmers could use time saved
in weeding, to nerform payed weeding on ficlds
of others. This means fewer possibilities for
scasonal labourers, often other small farmers,
who sez such labour 25 un important way to
obtain cash.

If the incvitable intensification of agriculture
mcans a displacement of small farmers, their
labour could become cheaper than AT,

Influcnce of drought years; farmers will be
selling animals and cquipment to gain money for
food.

Future

Research reports will be presented at the beginning
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, to show how AT
shouldbe introduced properly, depending on rainfall
arcas, population density and soil types.it would
also draw attention to possible negative effects. With
this manual, basic rescarch 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 programine 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!

Résumé

Le projet Machinisme agricole du DGIS/SNVIINRAN consiste @ éuudier Uincidence de
Pintroduction de machines & traction animale dans les systémes de production du Niger.
Deux types d: machines apparaissent intéressants: le cultivateur 4 traction asine ou
bovine qui sert & briser la croite du sol (lutte anti- érasive et amdélioration des
rendements) et une sous-solewse d traction bovine (mise au point dans le cadre du projet)
destinée & fracturer les sols compacts dafin de pouvoir les replanter et éviter leur
dégradation. Il reste @ concevoir et 4 lancer un cultivatewr a traction asine robuste et
peu coltewx. Des paysans bien formés peuvent rentabiliser la traction animale mais des
précautions devront étre prises pour éviter les effeis secondaires adverses tels que la
détérioration des relations économiques ou sociales et la dégradation des sols.
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The Management and Husbandry of Male and Female Draught

Animals : Research Achievements and Needs

R. W, Matthewman®, J. T. Dijkman* and Ercole Zerbini**

Abstract

Tnic paper reviews research findings relevant to draught animal husbandry and
management, and highlights the differences in use of axen and cows for draught. Topics
considered include the choice between cows and aven and effects of work on physiology,
metabolism, health, food intake, digestion, bodyweight change and lactation and
reproductive physiology in draught cows.

The husbandry and management of draught animals are considered and methods are
described which could be adjusted for different draught animal-powered farming
systems. Aspects covered include duration of work, housing, health care and feeding of
draught animals. In considering these aspects of husbandry, attention is focused on the
needto optinuse the use of farm: resources in the search for sustainable forming methods.
A sunenary of topics deserving more research is given. It is suggested that farming
systems researchin clase cooperation with the local convrunities is requiredto determine
ways of producing adequate food for draught animals and the establishment of

sustainable farming systens.

Introduction

Draught animals are cconomically important, but
their maintenance involves both risk and capital
expenditure to the owner. Their outputs include
livestock products as well as increased crop yiclds
and transport facilitics. Because of their importance
and the demands made upon them, draught animals
deserve good care and attention. This will help
reduce the risk of loss and make them a more
acceptable and reliable innovation. Draught cows in
particular require high levels of husbandry input if
their overall productivity is not to suffer.

Considerable  rescarch has been done on
technical aspects Jf draught animal use such as
nutritional requirements, work output and the design
of implements. Husbandry aspects and constraints
to the adoption, integration and sustained use of
draught animals in farming systems have received
less attention.  Similarly, draught cows and the
cffect of work on their production have been
considered only recently.

This paper reviews rescarch findings relevant to
draught animal husbandry. The husbandry of male

*Centre for Tropical Velerinary Mediclne, University of
Edinburgh, Easter Bish, Roslin, Midlothlan, EH2S 9RG,
Scolland

**[nternatlonal Livestock Centre for Africa, Addls Ababa,
Ethiopla.
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and female draught animals is considered and
suggestions are made for further research.

Choice between Oxen and Cows for
Work

Oxcn arc often the preferred draught animals in
tropical farming systems, but cows arc used where
land and food resources for ruminants are scarce.
Where pressure on land is high, large animals tend
to be excluded in favour of smaller female animals,
Bangladesh is a good example of this inter-
relationship, where up to 50% of draught animals
are cows (Matthewman and Foulds 1988). Other
situations exist where high pressure on land has
reduced food resources for ruminants, such as in
Kano State, Nigeria and the Kenyan and Ethiopian
Highlands. In Zimbabwe, Tembo (1989) has
described how land population pressure and poor
exploitation of the available draught oxen has
become cnitical to crop production. It is under such
conditions that cows can help to meet the demand
for draught power.

Parts of the world where cows are used to
provide draught power include Bangladesh,
Indonesia, Pakistan, Philippines, Thailand, Sn
Lanka, Polund, Sencgal, Egypt, Zambia, Zimbabwe,
Guadaloup (Plate 1) and others (Nourrissat 1965;
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Rollinson and Nell 1973; Kumaratilcke and
Buvancndron 1979; Akhtar 1981; Lhostc 1983;
Ranjan 1983; Sasimowski ct al. 1984; Rep.Zam.
1985; Barton 1987 and Matthewman 1987 and
1988).

An advantage of using cows for work is that
malc animals can be slaughtered at a more optimum
time. Also,draught cows, when they produce milk
and calves, arc capable of using food encrgy more
cificiently than oxen. In addition the total number
of animals nceded to maintain the *draught herd’ is
significantly lower than when oxen are used (Smith
1981). Disadvantages arc that cows cannot work in
late pregnancy 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 usc of cows almost presupposes conditions
of scarce or declining resources and  here research
is needed to find methods of stopping the downward
spiral of resource availability onsmall farms. Where
conditions are approaching thosc where under other
circumstance cows arc used, on-farm research is
needed to determine the feasibilty of  and
constraints on the introduction of the usc of cows.

Effects of Work on Physiology and
Metabolism

Exercise and work have many cffects on
physiological and metabolic functions. The
conscquences include short-term stress, increased
mctabolic rate (short-term), increased cnergy 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 shont-term increase in
mctabolic rate. It has been shown that the metabolic
ralc of animals after work remains high until
reserves  of glycogen and  encrgy  yielding
metabolites such as free fatty acids and tryglycendes
have been replaced (Lawrence et al. 1989). Nutrient
requirements will be increased as a result.: When
animals work they become fitter. This involves
incrcased cardiovascular rate, increased muscle
tone, changes in lcan to body fat ratio, effects on
digestive function and reduced long-term metabolic
rate. As they become fitter and better co-ordinated
they usc less cnergy, which can partly offset the
increased metabolic rate discussed above.
Different types of draught animals will respond
in diffcrent ways to the cffects of work. Rescarch
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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
cffects.

Stress, caused by poor husbandry or overwork,
can pre-disposc  to  other health  problems
(Munzinger 1982). In untrained animals, stress is
characterised by increased body temperature,
increased respiration rate, fatigue and cnergy
cxpenditure to maintain homeostasis.  Starkey
(1981) describes how the balance between parasite
and host may break down if the host is overworked
or underfed.  Munzinger (1982) distinguishes two
types of ailments, those resulting dircetly from work
such as wounds, sprains, tendonitis and inflamed
hooves,and  those  resulting  from  increased
susceplibility induced by work and for which natural
premunity or tolerance can quickly disappear under
stress, such as trypanosomiasis and tick-bornc
discase.

A discussion of stress related to draught animals
is given by Wells (1986) who describes the stages of
the syndrome as — alarm, resistance and exhaustion
— which can resultin a depressed immune response.
Stress  apparcntly  gives  rise  to  increased
susceplibility to normally avirulent bacteria, the
activation of latent viruses and a poor response to
vaccines. If protein nutrition is deficient, this can
suppress  immunoglobulin - production.  Wells
considers stress to have been the cause of increased
incidence of hacmorrhagic seplicacmia in Asian
cattle and buffaloes at the beginning of the rainy
scason, The same stressors are thought to predispose
1o try panosomiasis (7. ¢vansi) in working buffalo in
north Victnam (Wells, 1986). In West Africa where
zcbu draught cattle are often used at the fringes of
tsctse belts, similar problems may occur. Starkey
(1982) discusses the health  problems  of
trypanotolerant N'Dama draught cattle in Sicrra
Leone, 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
cascs proper preventive health measures and the
maintenance of a reasonable physical stae of the



animals should reduce to a minimum health
problems precipitated 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
(Scwell, personal  communication) has not
demonstrated a causal link between work and
susceplibility to helminths in sheep exercised on
treadmills.

The Effect of Work on Food Intake

On roughage diets, intake s related to the amount of
digesta in the reticulo-rumen and the rate of passage
through the tract. For dicts 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 10 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
aetermining 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 rescarchers.

No increase in intake was demonstrated by
Henning (1987) who exercised sheep on treadmills,
Barton (1987) in Bangladesh who worked bullocks
over a seven week perod and Lawrence (1985) in
Costa Rica who found that intake in oxen was
virnually the same when they worked as when they
were idle. The animals in these trials must therefore
have lost weight,

Floulkes (1986), however, found a positive
cffect 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 MIME/d. Winugroho (1988) in Indonesia found
a increase in food intake (25%) in mature female
buffalocs fed a 50:50 dict of ad libitum chopped
fresh road-side grass/rice straw. Bamualim ¢t al.
(1987) and Bamualim and Floulkes (1988) in further
experiments reported no cffect of work on food
intake. Bakric et al. (1988), using 6 steers fitted with
rumen cannulae, were unable to show an increase as
a result of work. Again, animals which did not cat
more must have lost weight.

The nutrient demands of lactating cows permit

these animals to cat 35-50% more than non-lactating
animals of the same weight and on the same dict
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(ARC 1980). 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
secif the same results are obtained when animals are
fed on higher quality diets.

The Effect of Work on Digestion
Floulkes (1986), Floulkes ct al. (1987) and
Winugroho  (1988) reported  increases  in
digestibility in working buffaloes ( 13%, 6% and
12%respectively). Light exercise may be beneficial
causing greater mixing of the rumen contents which
may enhance microbial fermentation. Higherlevcls
of work might have more detrimental effects, caused
by a shift in blood supply from the gut to muscles
and periphern] tssues,

Other authors (Kibet and Hansen 1985; Weston
1985; Astatke ct al. 1986) have discussed the effects
of exercise on digestion and have found either 1o
cffect or negative effects. Negative cffects may be
associated with other factors such as restricted
dictary regimes in these trials.

Although most rescarch suggests that work does
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 optimalisation of the dietary regime,
within the resources available, to cnsure the
maintenance of the animals in a good physical state,

The Effect of Work on Bodyweight
Change

Astatke et al. 1986 found that both food-restricted
animals and animnals fed to 100%of requireinent lost
weight (between 4 - 179) 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 o
non-working animals.  In a subsequent trial
(Winugroho ct al. 1989) reported weight losses of
19, 9 and Skg for female swamp buffalocs on
different dictary regimes compared to gains of 19,
20 and 7kg for control animals in the sanic grous.

Floulkes (1986) incasured reduced weight gains
and slight weight losses in working (W) and
r.on-working (C), non-pregnant buffaloes measured
over 120 days and fed either on 100% (M) or
restricted (R) dicts of rice straw and grass. Weight
changes for CR, CM, WR and WM were +110g/d,
B26g/d, -6g/d and +79g/d.

Matthewman ¢t al. (1989) found that lactating,
pregnant cows which were exercised for 3 hours a
day for 3 weeks cither lost weight or did not gain
weight as quickly as control animals. Weight gains



alter the exercise were higher than before exercise
or during excrcisc. This might be explained by
replacement of gut-fill. Increascs in serum-{ree latty
acid and serum beta hydroxy butyrate levels were
recorded, indicating mobilisation of body tssue
rescrves during exercise.

Observations at the CTVM have indicated that
well-fed animals increased in body weight at the
start of a working period, as lat was being replaced
by muscle tissuc.

The loss of weight should not necessarily be
regarded as a bad consequence. 1 the animals are
able to regain their weight within a reasonable
period, *working off their back” could well improve
their overall clficiency. 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
(Len, 1985). Glucose is not vsually 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 microbes and ruminants
derive most of theirglucose from precursors
such as propionate and amino acids.
Propionate production is encouraged by
feeding dicts with a greater proportion of
concentrate, rather than roughage dicts
which promotcacetate astheend productof
fermentation.  Leng (1985) suggests that
glucose availability may constrain work,
particularly in growing animals or
productive females. This may be true despite
the animal’s ability to synthesise glucose at
differential rates according to productive
function.

Glucose is essential for lactose synthesis and
for certain other lunctions. The rate of milk
sceretionisrelatediotheosmolic propertics
of lactose and is proportional to the rate of
secretion of lactose (Rook and Hopwood
1970; Rook and Wood 1959).

A number of authors have stated that il cows
are well-fed work will have no effect on milk
yield. Rescarch on European dual purpose
breeds showed no drop in milk yicldin cows
in good condition (Krautforst 1947).
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Rajapurohit (1979) notedthatin Egyptwork
had ill cffects on ncither the milk yield or
health of working cows. Munzinger (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 lactationin working cows or [emale
buffaloes. Evidencesuggeststhatwhencows
work, daily milk yiclds decline and milk
composition is affected. Rescarch carried
out in Edinburgh (Matthewman ct al. 1989;
Matthewman ct al. 1990) has shown that
exercise affeets both milk yicld and
composition. Twelve lactatingand pregnant
cows walked approximately 9 km/d for 3
weeks (maximum 1510 17hours perweck or
451051 hours over 3 weeks) and at average
speeds of 2.9 km/h. Milk yicld was
depressed by 7 to 149 Animals were fed to
requirementondictsofknowncomposition.
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
nutricnts, Milk lat yield (g/d) was not
allected by exercise, but lactose and milk
protein declined by the same proportion as
milk yicld. Milk fat concentration (g/100g
milk) therefore increased, but milk protein
and lactose concentrations remained the
same,

The above results for milk yield agree with
those of Rizwan-ul-Mugtadir et al.(1975)
who found that work caused a 149 drop in
milk yicld in buflfaloes fed a ration
containing 13% DCP given according to
requircment, They ploughed 3 hours a day
atspeeds of between 2.1 and 2.9 km/h, Other
authors (Jabbar 1980; Kibrda 1982; Goce
1983) have reported that excreise alfects
milk yiceld, but do not specily levels of
reduction.

Barton (1987) found that over a 5 week
working period, cows in Bangladesh in the
second month of first lactation lost between
23 and 40% of the milk yicld. These animals
ploughed for 2 or 3 hours a day (maximum



b)

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
untreatedricestrawwith 1kgfreshgrassand
300g concentrate. Tornede (1939) in
Germany working with cows ploughing in
pairs, reportcd that ploughing for up to 8
hcurs a day could causc upto an 80% fall in
milk yield. It has to be mentioned however,
that the actual length of the working period
andtimcoffecdingcouldseriouslyinfluence
theintake and time left tocat and ruminate.

Although milk yield declines during exercise,
yicldshavebeenshown toreturntoprevious
levels when animals arc rested for 2 days
after 5 days of exercisec (Matthewman et al.
1989).

Dict may influence the response to exercisc.
Cows in Edinburgh were fed dicts of
different composition to provide differcrt
glucose precursor to determine whether
glucose availability constrains lactation in
working cows. The dicts cither provided
high ievels of propionate (from barley),
aminoacidsfromundegradableprotein(fish
meal)orstarchdigestedinthesmallintestine
(from ground maize). It was found that dicts
which promoted high levcls of rumen
fermentationsupportedlactationbetterthan
other dicts. Such diets would be
recommended for working cows, Rzcent
rescarch at ILCA suggests that working
crossbred cows receiving concentrate
supplements show better milk production

persistencythennon-supplementedanimals.

Barton (1987) found that cows fed
alkali-treated rice straw had a lower
reduction in milk yield than cows fed
untreatcd suaw., Ffrulkes (1986) however,
rccommendedprovidingnutrientswhichare
non-fermentable anc. digested in the small
intestine, to reduce weight loss in female
draughtbuffalocs.

Reproductive Physiology

The cffects of work on reproduction in
draught cows have been little rescarched,
though numerous reports have been
published which offer speculation as to the
effects. Work carmied out in carly lactation
could delay return to oestrus and reduced
bloodsugarlevels resulting fromwork could
affect implantation if work was carricd out
around this time (Macfarlane, personal
communication). Bamualim et al. (1987)
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reporied preliminary obscrvations on the
effect of work on ovarian activity in 16 non-
pregnant swamp buffalocs which worl:ed 2
hyday for 5 days a week for 12 weeks. The
animals were offered fresh chopped rice
straw and grass (1:1) ad libiturm with a salt
supplement. Blood samples for plasma
progestcronc assaywere laken asameasure
of ovarian activity. This was categorised as
ncgative, 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 wecks of the
experiment.  This indicated an important
negative cffect on ovarian activity due to
work.

Weight losses resulting from work may be
associated with reduced reproductive
cfficiency. Teleni et al. (1989) concluded
that a loss of approximately 17% of
liveweight was detrimental to reproductive
function. These animals were in good
conditionandlowerlevels of loss might have
detrimental cffects in animals in poorer
condition.

A study conducted by ILCA (Agyemang ct
al. 1985) on the effect of work on productive
andreproductive performance of crossbred
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
conceptionwhenanimalsreceivedadequate
feedingand only worked for short periods.

The Husbandry of Draught Animals
Much draught animal husbandry and management
is the same as for other animals, but there are spccial
features which include the following:

@ draught animals have to be able to work wacn
they might be least able to do so (i.c. at the end
of dry scason)

@ husbandry practices (c.g. vaccinations, mating
of draught cows) will have to be timed in
conjunction with work requircments

@ work can cause stress and predispose to further
health problems

@ draught animals arc therefore more vulnerableto
illncss

© vcierinary care will be required at specific times



® some specific health hazards of work
® good foot care is required

@ draught animals need to be casily handled and
used to human beings

® draught animal husbandry requires a greater
labour input (for feeding, cut and carry)

@ 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 mointaincd
outside the cultivation period. Draught animals
should be used for carting in the dry season, rather
then regrouping them with the grazing heeds as is
common in West Africa. This will keep them trained
and reduce stress at the stant of the new growing
scason. Draught cows have the advantage that if they
arc regularly milked, this contact wil! help to keep
them tractable. Farmers, however, might consider
the maintenance of such a routine an unnccessary
demand on their time and effort. The positive impact
of increased cffort 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 Jay, but the more work that an
animal performs, the more efficient it is. Starkey
(1981) found that well-fed oxen could 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 pr 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
b r quality dicts and when greater advantage is
t .. of the cool parts of the day, thereby reducing
the poblems encountered as a result of heat stress.

Lawrcnce  (1986) has  described  the
methodology for calculating the amount of work and
the duration of work that could be expected from an
ox on pariicular dicts if the animal is not to lose
weight,
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Housing

Becausc of their value, draught animals offer onc 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 shouldhave asloping
floor to allow run-off to keep them dry and clean,
and dung should be removed daily to reduce the
problem of flics. Good hygicne is essential and
mnore harm than good can be caused by allowing
houses or shelters to become dinty. Houses should
be periodically disinfedted 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
healthis neglected. 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 inspected daily
for wounds, skin infections, signs of hamess-
rubbing and ticks. Hooves should be inspected and
trimmed as nccessary.

Prior to the main cultivalion scason, 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 arc available against rinderpest,
anthrax, black quarter, contagious bovine pleuro-
pneumonia, hacmorrhagic seplicacmia, pasteur-
cllosis and tetanus, and drugs arc available for
prolection against trypancsomiasis. It should be
borne 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, bruccllosis, trypanosomes,  piro-
plasmosis, Johne's discase and helminths,  Cattle
can be sprayed strategically against ticks using
handsprays or washing. Routinc drenching against
roundworms and flukes is rccommended, particu-
larly where animals arc working in wetter areas.

Ectoparasites such as as lice can be treated with
insccticides. Brushes should also te 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



scratches can predisposc to other infections such as
streptothricosis  and  should be washed and
disinfected. Healing ointment will help protect the
wound and keep flics off.

Proper nosc rings should be used rather than
rope to reduce irritation and laceration of the nasal
scptum. Hom injuries from tight ropes and neck and
shoulder injuries from hamesses can casily be
avoided by carefu! attention to barnessing methods,
Ropes and hamesses should be  disinfected
regularly. Attention should be given to the possible
dangers and causcs of lameness in the locality where
animals work or graze. Stones and carth can
become stuck in the hoof, as well as thorns and other
sharp objects. Strains and sprains need complete
rest.

Feeding Draught Arimals

The nutrient requircments of draught animals have
been described by Mathers (1982), Lawrence
(1985), Pcarson (1986) and Teleni and Hogan
(1989). The main enernzy 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  body tissues. I 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. Encrgy requirements depend on
maintcnance energy required (M) ME/d), which is
related to body weight (MAFF 1975), and also to
rate of growth, type of work, other productive
outputs (cg. conceptus and milk) and environmental
conditions.

At normal levels of work, cattle usually expend
between 150% (Barton 1987) and 175% (Starkey
1981) of maintenance cnergy expenditure. While
energy demands for work can be substantial, work
appears 1o have litle cffect on urinary nitrogen
excretion and the demand for protein for increased
muscle metabolism for work is considered to be
negligible. There is no cvidence that work
significantly affects vitamin requirements, but it has
been demonstrated that work can reduce blood
levels of mirerals such as magnesium and phos-
phorus (Agarwal ct al. 1982; Pearson and Archibald
1989;. Mincral supplements can help to improve
productivity in all classes of livestock. In catile 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
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mineral  supplement  compeed  with  un-
supplemented animals. Inhot climates animals may
need extra salt to replace that lost in sweat. A
calcium supplement such ar. dicalcium phosphate is
also recommended 1o help pone development.

If an ox is not grov.ing it will need to eat eraugh
food to meet mzimenance and the requirement for
work. For a 400kg ox working at 1.75 times
maintenance this would be approximately 76
MIME/d. For a 400kg pregnant (3 months) cow
doing the same work and producing 3 litres of milk
a day, the cnergy requirement would be ap-
proximately 95 MIME/ (see Fig. 1).

Natwral vegetation  wili  provide  such
requirements only at certain times of the year. Work
donc in the Ethiopiai highlands indicates that the
energy content of dry roughages range from 6 to 7
MIMFE/kg. In addition most mature dry and green
forages are found deficient in phosphorus and
sodium (Bediye and Sileshi 1989). The types of tood
available for draught animals in West Africainclude
natural pasture (young, mature, scnescent or
standing hay), browse and tree leaves, fruits of trees
(cg. Acacia albida and A tortilis pods) crop
residucs, agro-industrial by-products, concentrates
from crops such as cotton and groundnuts, grain
millings, bloodmeal, fishmeal, cereal grains, urea,
molasses, salt anc n:ineral supplements. Conserved
roughages such as hay and siluge are not commonly
used in many parts of the tropics. Hence, application
of new techniques and research findings to conserve
part of the abundance of natural forage during
particular periods of the ycar needs further attention
(for example, rovghage treatment with alkalis such
as sodium hydroxide or ammonium hydroxide
derived from urea to improve the nutritive value of
poor quality roughages.)

Draught animals arec most called upon at the
beginning of the wet season when food resources are
poor. Strategic ‘work flushing” one month before
the start of this period would reduce the problems
normally encountered.

The timing of feeding during the day and the
number of feeds when animals are working should
allow the animal to consume as much food as
possible. The better the quality the diet, the better
the intake,

It is important to weigh animals regularly so
t1at food provision can be adjusted to requircments.
Weighbands which measure the heart girth are a
good altemative to weighing, but should be
calibrated for the particular breed. Condition score
is a uscful way of gauging the animal’s nutritional
status,



Application of the knowledge gained to an
African farmers’ situation will often be obstructed
by a lack of resources. With reference to the
prevailing climatic conditions, one could, however,
draw up a husbandry calendar based on the food
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energy requirements.  Routinisation of draught
animal husbanary will simplify draught animal use
in the farming operation and will insurc that the
appropriale measures arc carricd out at the right
time. An example of this is shown in Fig. 1.
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Sustainable Systems

To cnsure the best use of scarce rescarch funds, the
needs of farmers and fanining communities must be
detcrmined. The sustainability of systems depends
on the badance of inputs and outputs. The power and
manure draught animals 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 carty system of feeding. The net
input of nutricnts and the resulting bencfits from
dung to productive farmland by cut and carrying
fodder can be considerable, If draught animals
graze on non-farm land, the beaefit would be lost.

As ruminants, draught animals are able to
convert otherwise non- utilisable food resources into
animal products. In addition, the reduction of the
human workload allows more time for other farm
activities, such as cut and canrying fodder. Research
into the more effective usc of animals for these roles
descrves a high priority.

Although the introduction of animal traction has
in most instances led to improved agricultural
production, the actual increase has often arisen from
an cxtension of the cultivated area rather than
significantly higher production per ha, It must be
stressed that the introduction of draught animal
power can only be justificd if long term methods can
be devised which optimise the usc of the available
resources, ratker than sheit term maximalisation of
production. The usc of fallow land for cut and carry
purposcs or, as in the case of Nigeria, a better usc of
the fadamas should be rescarched.

In farming systems where draught power has
been employed for a number of years, similar paths
will have to be followced to relieve the increasing
pressure on the environment. Further rescarch into
the optimalisation of the productivity and cfficicncy
of the draught cow under different sustainable
systems will have to be encouraged.

Future research needs

In areas where draught animals 2re used, farmers
should be encouraged to make the greatest possible
usc of their animals for farm work and transport.
The more work that draught animals do, the greater
the cfficicncy of usc of the inputs required to support
them. Extension programmes backed by sound
on-farm rescarch arc required to determine ways of

optimising the value of draught animals to the
farmers who own them. Only when farrers sce the
benefits of their ircreased work load will they accept
and apply new husbandry strategics.

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 requircments of male draught animals and
oxen are relatively straightforward.  Work could
double the maintenance encrgy requirement and
food consumption must be high enough to meet
these requirements if the animal is not to lose
weight. Farming systems rescarch is therefore
required 20 determine ways of producing adequate
food for draught animals on the farm and fo
determine types of locally-available supplements
which might provide an adequate diet.

‘The nutritional requirements of female draught
animals arc morc complicated and rescarch is
required to determine the types of local food which
can best support lactation and pregnancy as well as
work. The complementary roles of dicts which
promotc rumen 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 requirzs more
clarification.

In West Africa there is increasing pressure on
land for cultivation and other human activitics and
this places increased pressure on food resources for
draught animals. Although oxen are the preferred
draught animal, there is much cvidence that smaller
draught animals, such as small breeds and cows, can
carry out the same farm work as larger oxen.
Rescarch into the potential use of cows for
cultivation and transport is required.

Only when we can find sustainable long-term
solutions in coopcration with the farming
communitics will people be prepared to averd ook the
short term benefits of ecological destructive farming
mcthods. The real challenge lies in the application
of the knowledge gained to the cstablishment of
sustainable farming environments,

Résumé

Cette comnunication examine les résidtats obtenus des recherches sur 'exploitation et
la conduite des animaux rle trait, et met en évidence les différences qui existent entre les
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boeufs ¢t les vaches wtilisés pour la traction, Parmi les thémes abordés figurent le
raisonnement du choix entre les vaches et les boeufs pour la culture attelée et les effets
du travail sur la physiologie, le métaboiisme, I’état sanitaire, I'ingestion alimentaire, la
digestion, les variations pondérales et la physiologie de la reproduction et de la lactation
chez les femelles wtilisées pour la culture attelée.

Les modes d’exploitation et de conduite des animaux de trait sont examinés, de méme
que les méthodes susceptibles ('étre adaptées @ divers systémes de production fondés
sur la culture atielée. Les fucteurs considérds sont: le temps de travail, le logement, l2
suivi sanitaire et U'alimentation des animaux de trait. Ure attention particuliére est
accordée d la nécessité d'optimiscr I'wtilisation des ressources de I’ exploitation agricole
dans l'optique d’une agriculture viable.

Les questions nécessitant des etudes plus approfondies sont récapitulées. Des recherches
sur les systémes devront étre effectudes en collaboration étroite avec les convmnantés
locales afin d'iden- tifier les moyens @ mettre en oenvre powr produire suffisanunent
d’aliments pour les aninux de trait et mettre en place des systémes de production

reproductibles.
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Management of Work Oxen in Sierra Leone and its Implication
for Research

Bai H. Kanu and Francis A-R. Sankoh*

Abstract

Anowline of the training and management of work axen implemented by the Sierra Leone
Wor' Oxen Programvne is presented. This progranvne aims to develop low-cost
management practices and technology that will enhance both the profitability and
sustainability of Sierra Leone agriculture. The paper further describes the constraints
on animal traction and future research inplications and needs. In conclusion, the need
for adaptive research and proper management is stressed if farmers are tv benefit from

the technology.

Introduction

Work oxen account for only 1% of the national herd
of cattic and are utilized by only 5% of the farming
population. They play an important role in the
agricultural development of the small scale farmer
in primary cultivation (ploughing and harrowing),
and village transport. Work axen 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
arcas of research and development for work oxen in
Sicrra Leone:

® In the 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 increase their contribution to farm and rural
cconomy. The quality of dry scason feeding and
the working patterns of the oxen also must be
improved.

In other districts of the country, especially in the
sub-humid districts where work oxen are not
well established, identification of the constraints
to work oxen technology is needed.

The main aim in both cases is to develop suitable
low-cost management practices and technology that
will cnhance both the profitability and sustainability
of Sicrma Leonc agriculture,

*Work Oxen Programme,P.O. Box 766, Tower Hill
Freetown, Sierra Leone
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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,
bolis and uplands for ricc and groundnut cultivation,
The use of work oxen in vegetable cultivation is
becoming increasingly important especially in the
Koinadugu district in the northemn province where
vegetables are cultivated in the swamps during the
dry scason, and in the uplands during the rainy
scason. The Work Oxcn Programme sceks to
intensify and diversify the use of work oxen in the
dry scason 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 axcn to prepare ridges
for growing tobacco. The usc of work oxen in the
cultivation of corn and egust 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 pAmary cultivation and transport.

Management of Work Oxen in Sierra
Leone

Selection of Work Oxen

Entire N'Dama bulls 2-3 ycears old are purchased
from the weekly cattle markets in the Koindaugu
and Bombahi districts by Work Oxen Extension
Agents and/or Work Oxen Contact Farmers. These
cxtension agents/contact farmers are provided with
the following criteria for the selection process:

® stocky animals with short legs

@ broad chest



® strong fect

® strong muscles under a fine,short-haired, glossy
coat

@ powerful short neck

® thick nape, wide head, strong and wide-based
homs of medium length and angled forward

® strong healthy bulls with no extemal parasites.

Selection of work oxen is also done from herds
or arcas where there have been no recent outbreaks
of epidemic diseases, hence the need for contact
farmers. Contact cattle farmers/rearers also serve as
a source for work axen. The availability of work
oxen is being affected by the demand for meat,
because about 6027 of the cattle slaughtered for meat
are bulls,

Preparation of Work Oxen

Once the bulls have been brought to the station,
routine treatments for worms, wounds and extenmal
parasites are carried out. During this period the
animals also get used to frequent handling by oxen
trainers.

Castration is generally done using a Burdizzo
bloodless 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, Each
castratedbullis fixed with a nose ring after punching
i hole in the nose septum. The hole should be made
as far from the front of the nose as possible to reduce
the danger of the nose tearing, and should be
punched at least a week before training begins., The
sharp points of the horns should be ent off with a
hacksaw to minimise the risk of injury to humans or
other animals. All these operations - castration,
nose-punching and removal of homn tips - should be
cammicd out by a competent field supervisor/
assistant.

Training of Work Oxcn

The training period normally lasts between 3 to 4

weeks and depends on the experience of the oxen

handlers, the age, character and condition of the

animal. The training procedures include:

& Familiarization: getting the animals used to the
trainers,

® Yoking and reining: these should be fitted after
4--5 days of familiansation,

® Training to walk: once the animals have been
yoked, a chain is attached to the middle of the
yoke, which is then hooked 1o a large log, The
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reins f1um the nose or homs are used to control
the movement of the animals.

® Command: consistent commands in a local
language are used from the very heginning,
Words should be clearly  distinguishable from
cach other.

® 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 perform other operations such as:

® ploughing and puddling
@ harrowing
® ridging and weeding
® weeding
@ proundnut lifting
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

Feeding

All oxen are grazed during the day and brought to
sheds near dwelling houses in the evening where
they have no opportunity to graze at night. At present
itappears animals have enough grazing time during
the day since farm operations with them normally
end around 12 noon. Crop by-products are abundant
during the riny season. The major problems during
the dry season are the low nutritive value of the grass
and the burning of the grazirg arcas. In many arcas,
inland valley swamps are av wlable where animals
graze duning the dry season. In Work Oxen stations,
stall feeding using crop by-products is used and
farmers are encouraged to do this in their farms,

Health Care

The Work Oxen Programme has a comprehensive
animal health unit responsible for treating work
oxen in the programme operation arcas, aid o
drug-revolving fund to cnsure the availability of
drugs at all times.

Shelter/Paddock Maintenance

The Work Oxen Programme ensures that all work
oxen arc  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-ventilated room at the back of a
house. During the dry scason when oxen are not



frequently used, some farmers send their oxen to
local cattle seitlements.

Constraints

Availability of Drugs

Basic drugs and vaccines are not available from the
Veterinary Services Division and in times of discase
outbreaks many work oxen are affected.

Feeding During Dry Season

The problem is preservation rather than shortage, the
indiscriminate burning of grazing lands and lack of
knowledge of the use of rce straw and other crop
by-products. The Work Oxen Programme  has
started training on stall feeding during the dry
season,

Transportation

For cffective implementation of the Work Oxen
Programme, there is a need  for appropriate
transport for extension staff.

Availability of Bulls

The competition for bulls between farmers and
butchers is bound to continue, and unless steps are
taken, the shortage of bulls for work oxen will
become acute in the near future.

Availability of Appropriate Harnessing and
Grazing Ropes

The availability of approprate hamessing and
grizing ropes is a major problem. Grazing oxen
that are not tied and controlled can destroy growing
crops,

Research Implications and Needs

Rescarch into the effective use of draught oxen
should be geared to:

@ Determining the nutritional requirements of the
N’ Dama cattle used as draught oxen.

Determination of the nutritional value of the
various forages avatlable for grazing cattle.

Determination of yield and adaptabitity of other
tropical forages from outside Animal Rescarch
Centre.

Determination of the productivity of the
N’ Dama under intensive management.

Trials on the use of N'Dama cows as draught
animals,

The need to continue the iavestigation into the
use of indigenous herbal medicine and local
remedies for draught oxen.

Conclusion

With work oxen technology gradually becoming
important (o the small farmer in Sierra Leone, its
uses should be improved upon, especially in the
northern districts, In the newly established work
oxen arcas, a thorough study of the constraints of
work oxen technology  establishment should be
done, and a gradual introductory approach of the
technology implemented.

Development of work oxen technology should
always be accompanied by appropriate extension to
farmers if the farmer is to henefit from the teeh-
nology.

Résumé

Les méthodes de dressage et de conduite des bocufs de trait wtilisées dans le cadre du
programune Boeufs de trait en Sierra Leone sont bricvement décrites. Ce progranvie
s'attache & mettre an point des pratiques et des technologies de conduite peu cotiteuses
susceptibles d'amdliorer les rendements et la viabilité de U'agriculture sierra-léonicnne.
Les obstacles qui s'opposent a adoption de la traction aninale et les perspectives et
axes de recherche sont passés en revue. L'étude conclut a {a nécessité d'entreprendre
des recherches d'adaptation et d’adopter des miéthodes appropriées de gestion
permettant aux paysans de tirer profit des itincéraires techniques proposés.
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Camels and Donkeys as Pack and Transport Animals in

Semi-Arid Northern Nigeria: Herd Composition, Management

and Utilisation

W . Akin Hassan and Bode A. Ibitoye*

Abstract

Asurvey of 201 camel and donkey ownersfusers of 986 animals at 10 locations in Sokoto
State of Nigeria revealed the following about the animals: average herd size; 4 and 6 for
camels and donkeys, respectively; tvpes of camels found, *Bakinbiri®, "Ja', *Mahari’ and
"Taquwa’; types of donkeys found, 'Aurako, 'Bakinjaki', 'Ehokusi’, Goho',
"Gwambaza’, and Jangora®; *Ja’ camels and’ Ehokusu’ donkevs were the nmost populous
in the study area; overall sex ratio, 1: 1in b oth species. Management of the aninls is
largely extensive. Average age at commeacement of training, 2.6 and 3.4 vears for
donkeys and camels respectively; training period, 2.5 and 3.0 months:  proportion of
herd put into use, 807 for camels and 659 for donkevs; dady income per animal, N22,
The use of the animals for pack and transport seems to be a lucrative convnercial venture.
Further studies will confirm or deny this.

Introduction

Despite the introduction of motorised  trans-
portation, camels and donkeys remain an important
mcans of transportation in the ard and semi-arid
regions. Apart from use by nomads who are
continuously sceking grazing and water, these
animals arc employed in transporting farm produce
to local markets (Jahnke 1982; Katsina 1990).
Camcls provide a cheap and reliable aliernative for
short distance transport. Many kinds of goods are
regularly transported  over short and medium
distances wherever the volume or value of trade is
too low to make motonised transport feasible, and
where roads are bad or non-existent. During the
recent famines in the vast dry arcas in Africa, camels
were (requently used to cany relief food to remote,
otherwise inaceessible locations (Schwartz 1988).

Sokoto State has a semi-and climate. Pack
animals play important roles in the movement of
people and agricultural goods in the arca. This study
was therefore carried out to gather bascline
information on the uses of camels and donkeys (or
these roles in the study arca. 1t is hoped to be
followed by detailed investigations with a view to
cnhancing the contribution of the animals to the
socio-cconomic life of agropastoralists.

*Depurtment of Aninul Science, PM.B. 2346, Sokoto,
Nigerin
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Methodology

The Survey Area

The present study was carried out at 10 locations in
Sokoto State of Nigeda - Bodinga, Dange,
Goronyo, Gwadabawa, Kware, Rabah, Sokoto,
Tambawal, Wamako and Wurno.

Sokoto State is located in the north-western part
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 semi-
and and characterised by alternating wet and dry
scasons with a short cool and drv period -
“harmattan’ -which starts in late October and ends in
late February, The duration and intensity of annual
rainfall increase from north to south, ringing from
60-160 days and 635 to 1000 mm respectively. The
mean monthly temperature is generally  high,
20-38°C, with the highest temperature occurring in
April. Relative humidity ranges from 1210717, with
the highest occurring in August.

The Survey

By means of structured questionnaires, atotal of 201
owners/users of camels and donkeys were randomly
interviewed to obtain first-hand information on the
pack uses of animals in Sokoto State. Aspects
covered were respondent’s biodata, herd size and
composition, types of stock, management and



utilisation. Data collected were analysed using
mean, percentage and range.

Results and Discussion

The Respondents

Table 1 shows the bio-data of the owners/users of
the camels and donkeys in the survey area. The 201
respondents were mostly young men of mean age
33.8 years (30.0-38.2) with about § years (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
purposcs 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
the two species was very close to unity. This is much
higher than one-third reported for camels (Hassan et

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
'Janqora’ 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 Wurno while the ‘Goho’ dominated at
Dange. The distribution also shows the relative non-
popularity of ‘Bakinjaki’, ‘Gwambaza’ and
‘Janqora’ 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, cercal stalks,
onion stalk, sugarcane top) supplemented with
cereal grains and salt. They were normally led to

Table 1. Particulars of respondents (mean values).
Location Age Experience Annual
(Years) (Years) Income (N)

Bodinga 341 5.2 9475
Dange 344 4.7 8825
Goronyo 319 44 7950
Gwadabawa 32.1 4.5 8470
Kware 313 37 8425
Rabah 36.1 6.4 7125
Sokoto 38.2 7.2 8222
Tambawal 333 43 8900
Wamako 30.0 43 8666
Wurmo 370 4.6 8933
Overall Mean 33.0 49 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 31 13 65 74 5.7
Dange 11 52 58 53 11 52 79 7.2
Goronyo 8 40 26 33 10 50 40 4.0
Gwadabawa 9 45 33 37 11 55 49 4.5
Kware 8 40 30 38 12 60 67 5.6
Rabah 7 35 33 4.7 13 65 72 5.6
Sokoto 1 55 43 39 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
Wurno 8 40 29 36 15 75 78 5.2
Totals 85 - 324 - 121 - 662 -
Mean 8.5 422 3.8 3.8 12.1 60.2 5.5 5.5
Table 3. Pattern of Ownership and Mcan 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 39 18 (55) 12 (36) 0(0) 33 (100)
Sokoto 4(9) 10 (23) 17 (40) 12 (28) 43 (100)
Tambawal 737 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) 309 394 (100)
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Table 4. Distribution of various types of donkeys in the study arca,

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) 3544) 8(10) 0(0) 79
Goronyo 0(0) 4(10) 22(55) 10 (25) 2(5) 2(5) 40
Kware 19 (28) 11 (16) 2537 6(9) 35) 3(5) 67
Rabah 13(18) 8(11) 27 (38) 24 (33) 0(0) 0(0) 72
Sokoto 14 (19) 1(1) 32(43) 2027 7(10) 0(0) 74
Tambawal 13 (20) 0(0) 34 (52) 18 (28) 0(0) 0(0) 65
Wamako 20 5(8) 27 (42) 10 (16) 6(9) 14 22) 64
Wurno 42(59) 8(10) 9(12) 12 (15) 5(6) 23 78
Total 163 (25) 62 (9) 219 (33) 160 (24) 37(6) 21(3) 662
watzr sources such as streams, rivers or ponds for Utilisation

drinking water. Disease conditions frequently
noticed in the herd were swollen neck and vomiting
which were treated by oral administration of herbal
extracts, and salt and water respectively.

Selection of animals for work is based mainly on
age, size and health ztatus, The animals normally
undergo some training before use. Mean ages at
commencement of training and duration of training

Table 5. Mean age at commencement and duration of training.

Age (years) Duration (months)
Location Camel Donkey Camel Donkey
Bodinga 25 2.5 35 2.5
Dange 35 23 2.6 23
Goronyo 42 30 3.0 28
Gwadabawa 43 20 2.5 20
Kware 3.0 2.2 3.7 25
Rabah 29 2.7 2.0 30
Sokoto 3.5 2.5 3.3 27
Tambawal 32 30 3.2 3.2
Wamako 40 24 3.1 20
Wurno 33 3.0 3.2 2.4
Overall Mean 34 2.6 3.0 2.5
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arc 2,6 and 3.4 ycars and 2.5 and 3.0 months
respectively for donkeys and camels (Table 5 ). The
sclected animals are trained by 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 rcasons hkc bad
temperament and poor health. Replacement animals
come [rom within the herd or outside.

About 80% of the herd size of camels was put
into usc. A lower proportion (65%) was recorded for
donkeys. Farm produce transported by the animals
in the study area include grains (sorghum, millet and
cowpca) onion and potato. Others are hay (Harawal)
walter, crganic manure and sand. The size of load an
animal carries depends 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

Camcls and donkeys will continue to play active
roles in the transportation of farm inputs and
produce for short distance travels in the study arca
and other arcas with similar characteristics, The
rising costs of motor vehicles and spare parts in
Nigeria necessitate increased use of animals for
rural and urban transportation. This paper presented
a mere overview of the transport and pack uses of
these animals in the study arca. Further studies need
to be directed toward the charactersation of the
various types of camels and donkeys involve 4, type
or breed evaluation in terms of adaptability and
work performance, and cost and retum analysis.
This will enhance an understanding of the catalytic
roles of the animal in agricultural production.

Résumé

Les données suivantes ressortent d'wie enquéte nwende auprés de 201 pro-
pridtairesiutilisateurs de chameaux et d'dnes (986 aninune au total) dans 10 localités
de I'Etat de Sokoto au Nigéria: cffectifs mmoyens des troupeai: 4 chameatx et 6 dnes;
types de chameawx: Bukinbiri, Ja, Mahari et Taquwa: types d’danes: Aurako, Bakinjaki,
Ehokusu, Goho, Gwambaza et Janqora, avec les chameawx Ja et les dnes Ehokusu
représentant les espéces les plus fréquenvncm rencontrées dans la zone d’étude; taux de
mascudinité: 111 pour les deux espéces. Les aninuax sont dans une large mesitre élevés
dans le cadre d'un systéme de gestion extensif. Le dressage convnence & 'dge de 2,6 ans
pour les dnes et de 3,4 ans pour les chameawy, avee we période de dressage de 2,5 et
de 3 mois respectivement. Le pourcentage d'effectifs du troupeat nis a contribution est
de 80% pour les chameawx ot de 657 pour les dnes. Le revenu journalier dégagé par
animal est de 22 naira. L'utilisation des animaux pour le bt et le transport apparait
convne une opération commerciale lucrative mais des études complémentaires devront

étre entreprises pour confirmer ow infirmer cette hypothése.
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An Extension Delivery System for Animal Traction Technology
in Developing Countries

Jibril Abubakar and Mohammed A. Gwarzo*

Abstract

The emerging importance of animal traction as an alternative option to mechanical
traction is highlighted and the need for an cffective extension system (o transfer the
technology stressed. Extension media that could he used to advantage are discussad and
strategies for promaoting animal traction programvnes suggesied.

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 option. Apart from being lower in initial and
running costs, AT is technically less involving and
culturally more compatible with the practices and
cducational status of a large number of farmers in
developing countrics.  Furthermore, the droppings
of the animal could be used as manure while the
animal could be sold or slaughtered and used as meat
whenthe fanner no longer feels the need for it. Thus
as long as the animal is alive it not only maintains
its initial cost, but its value could actually be
appreciating,

Successful rescarch into AT technology will lead
to nothing if there is no properly conceived and
meticulously  implemented  extension  delivery
system to disseminate rescarch findings to the
‘tractor-less” peasant farmers, It will be un-
pardonable for the extension units of these countrics
to be caught napping whil~ rescarch results pour in,
There should te an extension package ready to
diffuse both the existing technologics and others that
may arise.

The Central Task of Extension

Extension is the primary link between the fanner
and the factors external to  his  immediate
cnvironment and  knowledge. It will be the
responsibility of the extension unit to assist the
farmers, to leam about and take advantage of new
opportunitics that can improve their agricultural
practices (Arokoyo and Mijindadi 1989). With

*National Agricultural Extemion and Research Liakon
Services (NAERLS), Ahmadu Bello University, Zaria,
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reference to 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’ interest grows, the extension
officers need 1o be involved in stimulating the
formation of AT cooperatives, cestablishing  of
workshops where artisans can construct and repair
AT cquipment; and in organizing regular training
sessions for agricultural and velerinary personnel
already or intending to work with farmers using AT.

Extension Methodologies for Animal Traction

The following conventional extension methods will
serve for AT:

1. Electronicmedia, mainlyradioand
television.

2. Audio-visual aidssuchasslide projection,
overheadprojection,videoandcinema,

3. Extensionpublicationssuchasposters,
leaflets, guides and bulletins.

4. Conferences,workshopsseminarsand
training,.

5. Ficlddemonstrations,agriculturalshows
and mass rallics.

For the benefit of readers who may not be
familiar with the above extension media, their use
shall be brefly discussed. Nomenclature of the
media may vary from one country to the other.

Radio and Television:These media have the
capability of rcaching the largest number of people
at the same time and can be manipulated to suit the
conditions of the target audience. Telecasts are
particularly valuable because they can simul-


http:Kxrn,.hn

tancously transmit the voice and actions of the
informer, giving a betier understanding  and
appreciation of the concept being  extended.
Television suffers the disadvantage of being costlicr
and less adaptable to rural settings where clectnicity
and service faculties are inadequate.  The radio
comes in handy in this respect as its initial, running
costs and maintainance costs are relatively low.

Audio-Visual Facilities. Audio-visual facilitics
include slide projectors, over-head projectors,
videos and cinema. Slide projection is particularly
suitable for teaching purposes because still pictures
of events or processes to be discussed can casily be
arvanged sequentially and used for the teaching
exercise. If nced be, a part or the whole process can
be repeated very casily: a condition that is not so
with the cinema.

Extension Publications. FExtension  pub-
lications usedat the National Agricultural Extension
and Rescarch Liaison Services include: posters,
handbills, leaflets, newsletters, guides and bulletins,
Posters and handbills are best for brief visual or
diagrammalic messages. Leaflets can convey more
technical information in sequential form; while both
newsleiters and bulletins are most useful for more
extensive technical information for a literate
audience.

Training, Conferences and Workshops. These
arc 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, ficld demonstrations
and agricultural shows are rganised to demonstrate
to the farmer in real life the practicality of an
adventisedidza. 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, to provide only
knowledge ortoteach askill. It will also depend on
the audience for which the message is meaat, in
terms of their educational backgreund, age, religion
and culture (Escighe 1974).

Before any information is presented, the
objectives of the presentation must be stated, since
this will gic a guide to the choice of media 1o be
used.

The perceived needs of the target audience also
dictate whether a single presentation or several
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presentations involving the use of different media
will be needed.

In choosing extension media, cost is of
paramount importance.  Somctimes,  extension
officers allow the degree of sophistication or
modernity of an cquipment 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 transparencics for presentation, due
attention should be given to conventional symbols,
signs and miode of reading or perception of the target
audience. Iliterates for example, do not necessarily
look at drawings from left to rght, so that a
panorama rather than a stip cartoon design is
preferable. Audiences who can only read Arabic
also read from right to left, so, this must be noter!
when designing iHlustrations for this group.

Suggested St ategies for Promoting an Aninal
Traction Programine

The following conditions will facilitate successful
implementation of an AT programme:

¢ Establish training and input distribution centres
at strategic locations to ¢nable regular training
of cxtension  officers and  fw.ers  and
distrbution of inputs to farmers. Where possible,
mobile outfits should be uscd to reach as many
farmers in as short a time as possible,

Provide animal-drawn implements at subsidised
rates through the Agricultural Development
Projects, Ministries of Agriculture and other
related government agencics.

Establish a revolving loan from which the
farmers can borrow moncy to buy animals and
implements.

Government encouregement of entreprencurs 10
produce AT equipment.

Establish both stationary and mobile veterinary
clinics to look after the health of the animals,

Incorporate an AT technology curriculum into
the nation’s primary and secondary cducation
system.

Hold AT competitions and shows, gencrously
rewarding participants with outstanding per-
formance.

Regularly visit AT farmers and give them
assistance.



Conclusion

An cfficient extension delivery system is necessary
for a successful AT technology transfer. The
approach to be uscd should be dictated by the
socio-cultural and educational background of the
farmers. Provision of facilities that will prolong the
active life of draught animals and their implements

will also go a lony way towards enhancing the
adoption of an AT technology.

It is hoped that both the people and the
government will work together to achieve sclf-
sufficiency in food production through a greater use
of AT.

Résumé

Cette comvunicatior, met en relicf l'importance croissante de la traction animale
considérée en tari qu’option de substitution & la traction motorisée. La nécessité
d’instituer un systéme efficace de vulgarisation est mise en exergue et les organes de
vulgarisation awxquels il sera avantageusement fait appel sont passés en revue. Enfin,
des stratégies de diffusion des programmes de culture atielée sont proposées.

References

Arokoyo J. Tunji and Mijindadi B. Ndanusa 1988.
The role of National Extension Scrvices in
Fertiliser Technology Adoption in West Africa;
The Case of the Agricultural Extension and
Rescarch Liaison Services, Ahmadu Bello
University Zaria, Nigeria. Paper presented at
IFDC-Afrique  Workshop on  Feriliser

147

Technology Transfer in West Africa, Lome,
Togo, September 27-29th, 1988,

Escighe, RA. 1974. Problems of Disscminating
Agricuitural [nformation. Paper presented at
the Annual Conference of the Nigeran
Association for Agricultural Information at
I1TA, Ibadan, 13-15th May, 1974,



Test de Conditionnement des Boeufs de Labour en z-.0¢ OHV
du Mali

Bakary Konc* et John Caldwell**

Résumé

Les animaux sur lesquels ont porté les essais présentés dars cette communication
s'élevaient & 68 bovins et appartenaient & 26 paysans de 5 villages situés dans différentes
régions du Mali. Au cours de la saison séche, les boeufs de chaque village ont été mis
au parcours (T1) et regu . 1 complément alimentaire de 4 kg de concentrés, 45 (T2) ou
90(T3) jours avant d'étre mis au travail. La classification des régimes en fonction des
efforts de traction déployés & la suite de ces trois traitements se présemtait dans I'ordre
suivant: T3, T2 et T1. Les différences éiaient statistiquement significatives (P 0,05) dans
la plupart des villages. Sur certains sites, le temps de labour par hectare étair
sensiblement moins long avec les boeufs des lots T2 et T3 par rapport au temps requis

avec ceux du lot T1.

Introduction

Le cheptel de la zone Opération Haute Vallée (OHV)
était estimé en 1988 A 382,780 bovins dont 110,43%
de boeufs de labour, 8,207 équins et 29,275 asins
tous utilisés comme animaux de trait (OHV 1988)
¢'ol leur importance dans les systemes de
production.

L’enquéte formelle de contraintes de 1988 et la
collecte des données de base du Projet de Recherche
sur les Systémes de Production en zone OHV du
Mali ont révelée la traction animale (TA) était parmi
les contraintes prioritaires citées par les paysans. La
TA comme contrainte peut signifier: manque de
matériel agricole et d’animaux de trait, mauvaise
maitrise des techniques de culture attelée (CA),
mauvaise alimentation des animaux de trait.

La base de I'alimentation de ces ruminants est
constituée par les piturages naturels et les résidus de
récolte en toute saison. Pendant la saison seche ces
paturages sont ravagés par les feux de brousse
laissant aux animaux de maigres ressources
alimentaires. Pendant la méme saison les animaux
sont laissés en divagation. Au dela du faible effort
de traction enrégistré chez les animaux au
démarrage de la campagne (Kone 1988) des cas de
perte, d'accident se produisent fréquemment. Ces
animaux ont besoin davantage de surveillance dc
soins pendant la saison séche,

*Division de Recherche sur les Systmes de Production Rurale
(DRSPR volet-OHV), BP 9030 Bamako, Mali

**IER, Bamako, Mali
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En fonction de I’acuité de ces probiemes liés A
la traction dans notre zone d'intervention, le présent
document traite d’'un test de conditionnement
pendant la saison séche. L'objectif du test était -
comparer I'cffet du conditionnement des boeufs de
labour et du non conditionnement sur les efforts de
traction, les superficies cultivées et la production de
fumier.

Méthodes et matériels

Le test a été entrepris dans 5 villages des zones nord
de la zone OHV du Mali au nord (villages de Kanika
et Dorébougou), A I'ouest (Yekébougou) et au sud
(Landé, Dalacana). Les pratiques de conduite des
boeufs de labour dans les villages cités consiste en
la divagation de saison sécheen la rareté des
ressources naturelles. Au nord le matériel animal
était constitué de Z¢ébu, au sud de N'Dama et A
I’ouest de Méré,

Trois traitements de mode d’alimentation ont été
appliqué sur 68 boeufs de labour de races différentes
dans les 5 villages chez 26 paysans. Les traitements
étaient les suivants:

T1:boeufs de labour nourris A partir des péturages
naturels pendant la saison séche.

T2:boeufs de labour conditionnés (piturages
naturels + 2 kg d’aliment Huilerie Cotonniére du
Mali + 2 kgs de fanes de niébé) pendant 45 jours
en semi-stabulation (nuit) avant le démarrage de
la campagne.
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T3:Bocufs de labour conditionnés (méme ration que
le T2 ) pendant 90 jours en semi-stabulation
avant le démarrage de la campagne.

Les poids ont € mesure A I'aide de ruban
zoométrique A lecture directe 3 2 moments -au début
ct A la fin de la période de conditionnement.

Les mesures de superficic ont conremé
sculement le billonnage pour les villages du r ord et
le labour pour ceux du sud et de I’ouest.

Pour I'estimation des différents cfforts nous
avions utilisées les donnédes suivantes (CMDT
1986). L'effort de traction moyen d'un boeuf de race
N'Dama ¢n Newtons est égal au poids vif en
kilogrammes x 1.42. Les chiffres correspondents
des races Zébu et Méré sont 1.0 et 1.18 res-
pectivement.

Les paysans, appelés Unités de Production
(UP),ont été trités comme répétitions et groupés par
villages pour tester le facteur vitlage.

Au niveau des animaux, 2 effets ont été testés:
effet traitement et effet intéraction traitement-
village. Comme les villages ont été choisi comme
villages réprésentatifs basés sur l'enquéte de
reconnaissance générale (Valencia 1987), I'effet
village a ¢été considéré comme aléatoire, et par
conséquent Ieffet traitement coniprenait une source
de variation due A I’effet village-traitement, en plus
de la variation due A I'cffet traitement méme,

Résultats et discussion

Effets sur les efforts de traction

fl y avait des différences significatives dues A
2 types d'cffets: billages et traitements, Mais I'inter-
action billage-traitement n’était pas significatif ni au
debut ni A la fin de la période du conditionnement.

Effet village. A travers tous les traitements, !cs
villages avaient des efforts de traction de démarrage
différents variant entre 270 N et 460 N, au début
aussi hien qu'd la fin de la période du condi-
tionnement.

Au début de la période du conditionnement,
entre le nord et le sud il y avait une différence
significative entre les efforts initiaux (Tableau 1). A
Pintéricur de la zone nord il y avait une différence
significative entre le villages de Kanika (le plus
nord, 3 300 N) et Dorébougou (380 N); il en était de
méme pour Landé (420 N) et Dalacana (370 N) dans
le sud. Toutes ces disparités peut étre attribudes
surtout d des effets agro- dcologiques (rareté des
ressources au nord et biomasse assez abondante au
sud.)

A la fin de la période du conditionnement
(Tahlecau 2), les mémes différences significatives se
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trouvaient entre les zones du nord (360 N) e du sud
(410 N), et entre les villages A Uintérieur des méme
zones: au nord entre Kanika (310 N) et Dorébougou
(390 N), et au sud entre Landé (440 N) et Dalacana
(390 N).

Effet traitement. A la fin de la période du
conditionnement, il y avait des différences positifs
significatifs entre les animaux qui n'ont pas regu le
conditionnement, ceux qui I'ont recu A 45 jours, et
ceux qui 'ont requ & 90 jours, sur le gain de poids et
par conséquent sur les efforts de traction — calcules
(Tableau 2). Mais, au début de la période du
conditionnement, il n’avait pas de différences
significatives entre les animaux qui devraient
recevoir ces 3 différents traitements A partir de ce
moment (Tableau 2). Cela indique que I'effet du
conditionnement est un effet significatif pour les
deux traitements, mais 1'effet est plus grand avee le
nombre de jour ¢levés.

Le fait que l'intéraction village-traitement
n'était 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 temps moyens de travail

l;()ar ha dans 2 villages
(Kanika et Yékébougou)
A Kanika le conditionnement de 90 jours a permis
une réduction du temps de travail 3 1'hectare. Tandis
qu'a 45 jours le temps A I'hectare a augmenté, cela
pourrait étre dd aux faibles, cela augmentations des
efforts de traction et A un mauvais dressage. Mais,
A Yékébougou le conditionnement n’a pratiquement
pas cu d'effet sur le temps mis pour labourer les
superficies (Tableau 3).

Quant A 1a production de fumier bien qu’elle n’a
pu étre quantifier la stabulation nocturne des boeufs
de labour a permis de produire de la poudre'te de
fumier.

Conclusion

Les résultats auxquels nous avions abouti sont
similaires A ceux obtenus par d’autres chercheurs du
CIPEA (Khibe et al. 1990; Volet Fonsébougou
1986).

Au démarrage des travaux champétres, les
animaux sont faibles (retard dans 'installation des
cultures). Le conditionnement permet une amélio-
ration des efforts de traction surtout quand la durde
est longue. Son effet a permi de réduire le temps/ha
A Kanika mais n'a pas d'effet sur le temps de travail
A Yékébougou.



De I'avis paysan le maintien des animaux sous avoir de grandes superficies dépend s rtout de
garde pendant la saison sdche permet d'éviter les I’objectif de chaque paysan et de la disponibilité des
vols, les accidents. Conditionner les animaux peur terres.

Abstract

The subjects of the experiments reported in this paper were 68 oxen belonging to 26
Sarmers in 5 vilages in different regions of Mali. During the dry season, the oxen at each
village were allowed to graze (T1), given a supplement of 4 kg of mixed concentrate feed
Jor 45 days prior to work (T2) or given the same supplement for 90 days prior to work
(T3). Ajter these periods of conditioning, the average draught force exerted by the three
groups was in the order T3 T2 T1. At most of the sites, this diffetence was statistically
significant (P0.05). At some sites substantially less time was required per ha for
cultivation with the T2 and T3 oxen than with the T1 groups.
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Efforts de Suivi et d’Entretien des Bovins de Trait dans
le Département de I’Atacora, Bénin

Senou Jean Kokoye*

Résumé

L'énergie animale essenticllement utilisée pour la mécanisation de I'agriculture dans le
Département de I’ Atacora est celle des bovins. Depuis Uintroduction de cette forme
d'utilisation d’énergic animale @ des fins agricoles U'on assiste de plus en plus a la
maitrise des problémes liés aux races disponibles, a leur approvisionnement et d la mise
au point de techniques de dressage adéquat. Grdce aux organismes d'intervention et aux
différents projets en cours d’exécution, un systéme d'encadrement plus adapté a é1é mis
sur pied et devra permettre & court ou & mayen terme, une formation progressive des
paysans &, une maitrise des différents aspects de la conduite des animaw, une nwilleure
alimentation, wt bon entreticn, un suivi sanitaire adéquat, une wtilisation rationnelle des
animaux pour ioutes les opérations cudturales (labour, buttage, semis, sarclage, récolte,
transport), une bonne réforme des animaux en fin de carriére.

Les tawrillons wtilisés sont disponibles aussi bien au niveau des troupeax d'élevage
traditionnel que des marciés a betail du département. En 1988 sur 1180 nouvelles paires
introduites, environ 10% omnt été acquis grice au crédit Paire de Bocufs. Le nombre
d'exploitations équipées reste encore fuible et le systéme actuel de crédit doit étre revu
dans le sens d'une plus grande efficacité.

Quelques résultats assez satisfaisants sont déja obtenus, mais les aciions doivent se
poursuivre avec plus de réalisme et de dynamisme de la part des différents organismes
d'intervention et d'encadrement sur le terrain.

Introduction

Le République du Bénin est administrativement
divisée en 6 départements qui sont : I'Atacora,
I’ Atlantique, le Borgou, le Mono, I'Ouémé ctle Zou.
Le Département de I’ Atacora, situé au_nord-ouest
couvre unc superficic de 31,200 km? avec unc
population de 579,000 habitants est composée & une
trentaine d cthnies qui réagissent differémment face
alutilisation de I' énergic animale (bovine ) pour la
mécanisation agricole. Cette différence d'accep-
tation varic ¢galement d"unc zone agricole 3 I’ autre
cn fonction des spéculations dominantes (zonc
colonnitre, zone de cultures vivricres et arachidiére)
ct de fa nature des sols.

Approvisionnement des Animaux de
Trait

Especes et marchés & bétail

Lespiee utilisée pour la traction animale (TA)
jusqu’a ce jour dans le Département de I' Atacora est

*Centre d’Actlon Réglonal pour le Développement Rural de
I'Atacors, BP 32, Nalitingou, Bénin
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P’espdee bovine au nombre duquel on distingue les
riaces suivantes:

© Borgou
©® Borgou x Z¢bu (Zébu sahélien)
© Borgou x Somba

® Somba

Les races Borgou et Somba sont des taurins; les
Somba sont naines, de poids vif moyen inféricur 3
160 kg ( 2 a2 3 ans) rencontrées surtout dans la
Sous-Préfecture de Boukombé; clles sont try pano-
tolérantes ct utilisées rarement pour la traction,
n’éant cn mesure d'accomplir que des travaux

légers.

La race Borgou ct les métis Borgou x Zébu et
Borgou x Somba ont un poids qui varic dc 180 2220
kg (2 a3 ans) et présentent beaucoup d’intérét pour
la diffusion de la culture attelée.

Les animaux sont disponibles dans toutes les

Sous-préfectures, mais beaucoup plus 3 Matén,
Kérou, Péhunco, Kouandé, Djougou et Quaké. Trois



Tableau 1. Caractéristiques des Exploitations Agricoles (Décembre 1988).

%
Sous-Préfect. Popu- Popu- Nomb. Superf. Superf. Eff.  Moy.
et Circons. lation lation d'Ex- Cultiv. TA EfT. Pair  Expl.  Principales
Urbaines Totale A.G. ploit.  (ha) (ha)  Bovin Bocuf Equip. Ethnies
Bassila 30427 16533 3890 12069 155 5945 50 1.3 Nagot, Anit
Ouaké 36841 13215 3254 8949 415 9225 95 2.7 Lokpa, Foda
Djougou 105389 6392 13926 26197 1350 34876 606 40  Dendi,
Lokpa,Yom
Copargo 41958 22956 3827 10364 90 8228 25 0.7  Yom, Lokpa
Natitingou 47256 34621 9755 15544 85 5432 18 02  Wama, Den,
Otamari
Boukombé 56878 37969 9516 16715 432 17220 70 0.7 Otama,
Mbereme
Toukountouna 18371 11673 2594 7852 49 5330 16 0.6  Wama, Nateni
Tanguiéta 32933 15892 4515 10129 2054 5432 192 43  Wama, Nateni
Matéri 559411 4567 7098 19105 13164 11787 1166 164  Biali
Cobly 32390 9743 3543 13795 3376 5637 528 149  Mberne,,
Lamba
Kérou 33231 1907  23i2 22507 9061 49403 1029 445  Bariba, Peulh
Péhunco 27660 7904 2258 18315 3616 44826 796 353  Bariba, Peulh
Kouandé 51515 30680 4233 18343 305 45061 385 9.1  Briba, Peulh
Total/Moyen 579790 318758 68991 181569 34263 248402 40976 72
Légende

Sous-Préfect. et Circons. Urbaines

Population totale
Population A.G.
Nomb, d'Exploit.

Superf. Cultiv.
Superf. TA.
Eff.Bov.

EfT. Pair. Bocuf.

% Moy. Expl. Equip.

= Sous-Préfectures et Circonscriptions

= Population totale

= Population Active Agricole

= Nombre d'Exploitants

= Superficie Cultivée

= Superficie Cultivée A la Traction
= Effectif Bovin
= Effectif des Bovins de Trait (Paires de B)
= % Moyen d'Exploitations Equipées
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Tableau 2. Situation du crédit *Equipement Paires de boeuls’ au 31,12.89,

Montant Octroyé Nombre de Paires Montant A

Années de Bocufs de Bocufs Rembourser
1979/80 4,200,000 46 5,648,040
1980/81 660,000 7 852,846
1981/82 - - _
1982/83 9,496,250 105 13,198,280
1983/84 3,400,000 37 4,252,850
1984/85 - - -
1985/86 4,477,000 47 5,614,158
1986/87 5,450,000 57 8,822,970
1987/88 11,044,005 116 14,633,078
Total 38,727,255 415 51,022,222
grands marchés A bétail alimentent le Département morphologiques  (masses  musculaires  déve-

en taurillons. 11 s’agit de :

¢ marché de Kolokond, dans la Sous- préfecture
de Djougou, A 25 kms du chef-licu et qui s’anime
tous les 4 jours

¢ marché de Madjatum dans la Sous-préfecture de
Ouaké, 3 10 kms du cheflicu et qui s’anime tous
les 6 jours

¢ marché de Chabicouma dans la Sous-préfecture
de Kouandé 2 8 kms de I'axe international
Djougou-Natitingou 3 50 km environ du chef-
licu et qui s’anime tous les 4 jours.

Au niveau de ces marchés, les jeunes animaux
(223 ans) sont disponibles et le prix varie de 35,000
3 40,000 FCFA. (i agriculteur a également la
possibilité de s'approvisionner directement auprds
des éleveurs peulhs sans intermédiaires aux prix de
25,000 2 30,000 FCFA, ou d'opérer des retraits de
son troupcaux s'il est propriétaire d'animaux
confiés aux peulhs.

L'existence de ces marchés et des facilités
d’approvisionnement direct constituent des atouts
majeurs pour la diffusion et I'intensification de la
traction bovine dans le Département .

Choix des animaux

Enformément aux normes indiquées sur les fiches
techniques élaborées et diffusées au niveau des
paysans, le choix tient compte des caractdres
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loppées, poitrine ample ct profonde, membres
courts, puissants et bien d'aplomb, bon état de santé,
onglons solides et caractére calme) et de la race.

Ces criteres de choix sont déjad maitrisés par
certains groupes cthniques qui manifestent plus
d’intéréts A la diffusion de la CA compte tenu de
leur receptivité, la spéeificité de leur zone
d'implantation, les spéculations dominantes.

Dans tout e Département les vaches ne sont pas
encore utilisées pour ja CA: c’est essenticllement
des taurillons qui sont castrés, parce que les paysans
rechierchent souvent le calme et la docilité chez leur
animal.

Les agents d'encadrement assistent souvent les
paysans dans le choix de leur animal, en particulier
ceux ayant bénéficié du crédit Paire de boeufs.

Crédit paires de boeuls

Compte tenu du modeste niveau financier moyen
des exploitations agricoles en Afrique occidentale,
le crédit est souvent apparu comme un facteur
nécessaire au lancement de la TA. Ainsi dans le
cadre de la promotion de la TA dans le Département,
il a ét¢ mis au point un systtme de crédit pour
'acquisition des bovins de trait. Ce crédit intitulé
'Crédit Equipement Paires de Boeufs’ et octroye par
la Caisse Régionale de Crédit Agricole (CRCAM),
a démarré en 1979 et a permis jusqu'en 1988
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d’acheter 415 paires de bocufs (Tableau no. 2). Les
modalités & octroi du crédit sont les suivantes:

@ cxistence d'unc structure pré-coopéralive ou
coopérative datant d au moins 2 ans;

© nc pas devoir aux organismes d'encadrement et
de financement par rapport 3 la campagne
¢écouléc;

@ niveau des réalisations 2 la culture manuelle et
prévisions pour la campagne agricole A venir.
C’est un crédit A court terme remboursable en

3 ans avec une année de différé, sans accompte, au

taux d’intérét de 10%

Compte tenu des difficultés enrégistrées dans le
recouvrement e ces créances sur les 10 anndes
qu’ont duré cette expérience e tenant compre du [uit
que dans la plupart des cthaies, un adulte a souvent
quelques tétes de bovins qu'il confie aux peulhs, on
assiste A une réorientation de I appui financier. Un
cffort de participction est demandé au paysan par la
constitution de sa j.aire de boceufs; le crédit est alors
essenticllement constitué par le materiet de traction
(charrues, corps buticurs, canadiens, charrettes,
parfois semoirs ¢t souleveuses); c'est le cas par
exemple des crédits équipements du Carder, du
projet Acord de Matén, le Centre de Promotion
Rural de Tempégré (Toucountouna), le Projet
Intégré de Pehunco ct les interventions de I' AFVP A
Aledjo (Bassila), Badjoudé (Ouaké), et Kotopounga
A Natitingou.

Dressage
Période déterminante, le dressage conditionne
Iefficacité des animaux pour la traction.

Harnachement

Le harnachement sert 3 transmettre sur outil de
travail I'cffort de traction développé par I'animal.,
Le type utilis¢ jusqu’a ce jour cst le *joug double’
qui relie deux animaux. 1 est de fabrication simple,
locale et tient compte des principaux critéres de
qualité d'un joug. Le joug de garrot est le type de
hamachement le plus répandu dans le Département
parceque de manipulation plus facile aux yeux des
paysans.

Méthode de Dressage

A lintroduction de la TA, les séances de formation
s¢ faisaicnt auw centre de dressage de Sosso
(Djougou). Mais au cours de la diffusion et surtout
avee la démarrage du Projet de Développement
Rural de I'Atacora, ¢t d'autres  organismes
d'intervention, I'accent est de plus en plus mis sur
le dressage en milieu paysan. La formation dure 2 3
3 scmaines et outre le dressage des animaux, les
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paysans regoivent des informations ¢t des conseils
pratiques sur:

@ [’cntretien des animaux

@ lcur alimentation

@ |cs soins vétérinaires indispensables
@ lc matéricl de CA ct son utilisation

@ le logement des animaux et Putilisation du
fumier.

Alimentation et Suivi Zootechniques

Disponibilités alimentaires et efforts
d'amélivration

La basce de I"alimentation des bovins de trait reste le
piturage naturel avee la particulanté que pour une
bonne gestion de leur carriere, il ne faudrait pas les
laisser faire de longs parcours aprés leur joumdée de
travail,

Ainsi les agro-¢leveurs doivent surtout utiliser
les paturages naturels A proximité du village et des
champs. Une meilleure utilisation des résidus de
récolte (fanes d’arachide, de niéhé et paille de riz)
ct des sous-produits agro-alimentaires (sons de mil,
mais, riz, sorgho ct fonio, graines de coton,
tourtcaux d'arachide) s’impose et dans ce cadre
I'encadrement  apporte  toutes les  informations
nécessaires au cible. Cependant e niveau d assi-
milation reste encore faible compte tenus des
résultats oblenus.

Dans le soucis d’améliorer la productivité du
fourrage ¢t des piturages naturcels et réduire le
déficit alimentaire pendant la saison séche, les
actions suivantes sont ¢n cours:

@ Distribulion et misc cn terre des plants 3 but
fourrager. Les plants sont produits au niveau des
pépinidres centrales des Projets Promotion de
L Hevage, Aménagement des bassins-versants,
Plantations de bois & buts multiples (UNSQ), ¢t
des pépinidres villageoises gérées directement
par les agro-éleveurs avee I'appui technique des
Projets précités: ainsi 150,000 & 200,000 plants
fourragers ont ¢été produils ¢t mis en terre au
cours de Ja campagne 1988/1989.

Installation  des  parcelles  de  production
fourragere. Les essais fourragers démarrés au
cours de la campagne 87/88 dans le cadre des
activités du Projet Promotion de 1'Elevage sc
sont poursuivis cn 88/89 ct 89/90. Au total 80
parcelles d’environ 10 ha de superficie dont 10
appartiennent aux propriétaires de bovins de trait
ont ¢ét¢ ensemencées. Les champs ont été
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ensemencés en parcelles pures et en association,
Les esptces fourragéres qui se sont bien
comportées et qui scront vulgarisées les cam-
pagnes A venir sont: Penisetum purpureum,
Panicum maxinaumy Cajanus cajan, Leucaena
leucocephala, Stylosanthes hamata, Gliricidia
sepitm.

Conscrvation des fourrages. Dans le cadre de la
recherche de solutions en vue d'unc utilisation
plus rationelle du surplus de production du
piturage naturel en saison pluvicuse pour
I’ alimentation du bétail en général et celles des
animaux de trait c¢n particulicr, il a ét¢ organisé
cn 1988, des séances de démonstration sur les
techniques d’ensilage dans toutes les sous-
préfectures ou au total 15 silos fosses de volume
total 114.5 m> ont é1¢ réalisés pour cnsiler 70
tonnes de matidre verte (graminées essen-
ticllement). Au vuc des résultats assez satis-
faisants obtcnus ef de I'intérét accordé par les
agro-éleveurs I'opération s’est pourspivie cn
1989 ou 60 fosses de volume 450 va® ont €16
réalisées pour ensiler 270 tonnes de matidre
verte (graminées essentiellement).  Pour la
réalisation du foin, des informations techniques
sont portées A la connaissance des paysans sur
les périodes de coupe en vue d'une valeur
optimum du fourrage fauché ct séché; les
conditions de séchage ct de stockage sont
¢également précisées sur les fiches techniques.

Complémentation minérale Les pierres A lécher
(complexe minéral) en bloc de 5 kg sont
disponibles cf vendus aux paysans, La qualité
consommée augmente d'année en année, mais
reste cncore faible par rapport A Peffectif &
bovins de trait fonctionnel.

Disponibilité cn cau. Le probleme d abreu-
vement ne sc pose pas avec acuité pour les
bovins de trait. En dehors des points d'cau
permancnts ¢t des mares temporaires, 1'cau
devient de plus en plus disponible grice A unc
politique conséquent d' hydraulique pastorale en
cours d'exéeution par le projet Promotion de
I'Elevage, le CARDER ¢t autres organismes
d’intervention par le forage des puits. Cependant
le nombre d'ouvrages réalisés reste encore
faibles.

Type d'élevage

La TA cst un des éléments les plus perceptibles de
I'intégration de I'élevage A I'agriculture. Les
animaux devant étre élevés en stabulation pendant
toutc I'année, I'cncadrement veille 3 ce que les
agro-éleveurs maitrisent I'ensemble des techniques
nécessaires A une bonne conduite, unc alimentation
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adaptée, de mcilleures conditions d'hygiene et de
suivi sanitairc soit par manque de connaissance, soit
A cause des contraintes peulhs pour latranshumance:
cc qui posc des problemes de maintien de la
performance des animaux et de la faible utilisation
de la fumure animale.

Production de fumier

La TA, en dehors de 1 énergic animale utilisée,
permet  également la production de  matitre
organique ¢n vue ¢ unc amélioration de lastructure,
la capacité de rétention de I'cau et la fertilité des
sols. Ainsi I'accent est de plus en plus mis sur la
construction d’abri classique ou sommaire, avec
fosse pour la collecte et le stockage du fumier et
du purin. Les agro-éleveurs pour la plupart
commencent A connaitre I'importance du fumicr qui
leur permettra de réduire considérablement les coiits
de production v’il est stocké toute I année,

Suivi Sanitaire
Au cours des années 1979 3 1983, la non-maitrisc
des données surles pathologies de bovins constituait
un facteur limitant non moins majeur pour le
développement de la TA dans le Département de
I’ Atacora. Mais avee les efforts de réorganisation
des structures de I' éievage et le démarrage du Projet
Promotion de I' Elevage ¢n 1984, I on assiste de plus
en plus 3 une identification compléte et 3 un contrile
des contraintes pathologiques.

L application des mesures de prophylaxic et de
soins collectifs ¢t individuels tant ou niveau des
bovins d'élevage que de trait, permet d assurer

@ dos vaccinations systématiques contre la peste,
la pasteurellose, le charbon bactéridien

© lc traitement de la trypanosomiase

@ des déparasitages internes et extermes pério-
diques

@ dcs soins aux plaics et aux maladies de la peau.

L apparition au cours de la présenle campagne
de la fidvre aphteuse risque de porter un frein 3
I'effort déployé dans le domaine de la TA si des
mesurces urgentes ne sont pas priscs pour enrayer le
mal,

Toutes les vaccinations et les traitements sont
payés par les paysans. Mais au niveau des crédits
Paires de Bocufs, compte tenu des problémes de
mortalité ¢t des pertes par vol danimaux
enrégistrés, il a &¢ institué un contrat de service
rendu de 3,000 FCFA par paire de bocufs ¢t par an
pour le suivi sanitairc ¢¢ 10,000 FCFA par an et par
paire pour le remplacement des animaux avant les 3
ans cn cas de mortalité et aprds constat du service



véérinaire; tous ces frais sont prévus directement
dans Ie montant du crédit.

Des séances d’information et de sensibilisation
par diapositives ¢n cours actucllemmt devraicnt
permettre d’amener  les utilisateurs de la TA 2
micux cemer les problémes d'hygiene et de soins
préliminaires A donner aux animaux.

Conclusion
Lintensification de P utilisation de I'énergic ani-
male peut étre envisugée dans le Département de
I’ Atacora & condilions que lcs actions en cours sc

poursuivent dans le sens d’unc amélioration des
aspects ci-aprds:

© Amélioration de la méthode de dressage par
{"introduction du systéme de guidage A la voix.

& Renforcement et poursuite de la formation de
I'encadrement-Poursuite de la formation des
agro-6leveurs en vue @ une plus grande maitrise
de la conduite, de I’ alimentation, de 1" hygiéne et
des soins préliminaires, de I'utilisation du
umier, d’ une bonne gestion de la carriére et de la
reforme des animaux pour la commercialisation.

Abstract

Since the introduction of animal traction in Atucora Department (provided mostly by
bovines), CARDER (Centre d’Action Régional pour le Développement Rural de
I'"Atacora) has become increasingly involved in the problems of choosing suitable breeds
and providing adequate feeding and training. Thanks to the extension services and
various projects at preent under way, a more efficient training scheme has been
undertaken which provides short and medium term training of farmers in, improved
training of animals, better feeding, better hisbandry, adequate health care, more rational
use of animals for all types of cultivation, fattening animals at the end of their working

life.

The bull calves used for traction are available fromtraditionally managed herds as well
as fromlocal markets. In 1988, 1180 new pairs of axen started work of which aboit 10%
were obtained under the ‘Pair of Oxen’ credit scheme. The munber of farms equipped so
faris still small and the present credit systemshould be reviewed and made more efficient.
Some encouraging results have already been obtained but the present projects nuist be
pursued with more realism and vigour by the extension and training services on the

ground.

156



La Stabulation Fumi¢re comme Facteur de Développement de la
Traction Animale en Zone Cotonnitre du Sénégal

Cheikh S. Seye*

Résumé

Le développement des cultures de rentes a été grandement favorisé par l'introduction et

la diffusion de la culture attelée.

Depuis la fin de la deuxidme guerre mondiale I'arachide a pu joucr ce role dans le Bassin
arachidier du Sénégal. Pour la Haute Casamance et le Sénégal oriental, 'influence du
coton, culture de la rente plus récente (1967) s'est fait sentir plus tardivement.

Des projets ou sociétés de développement en particulier la SODEVA ont tenté assez 161
de vulgariser la stabulation fumidre mais sans grand succés.

Cette note présente en premier lieu un apercu historique sur le développement de lu
culture attelée en zone cotonniére du Sénégal. Elle donnera ensuite le role joué par la
stabulation fumidre dans le développement de la culture attelée duns la Zone suscitée.

Apercu historique

Les tentatives d'introduction et de vulgarsation du
semis mécanique ont été antéricures au Programme
Agricole (PA 1958-1980).

Cependant il est important de préciser que le PA
a été 'un des instruments qui ont le plus soutenu et
favorisé la période de transfert de technologies dans
le monde rural.

Ceci devait se traduire par une évolution de
I'agriculture ¢t de la culture attelée (CA) en
particulier. Sur le terrain des structures diverses ont
été mises en place avee des tiches précises:

® de fabrication de  matericls  (SISCOMA,

SISMAR actuel)

® d'approvisionnenient des paysans en facteurs de
production ct de commercialisation (ONCAD)

¢ de formation vulgarsation  Compagnic

Frangaise pour le Développement (CFDT) qui

serait remplacde par la Société de Dévelop-

pememt des Fibres Textiles (SODEFITEX) des

1974.

En 1981 avee la disparition de I'ONCAD, la
SODEFITEX a racheté le matériel agricole de
I'ONCAD, et devait désormais se charger en plus de
ces tiches de formation vulgarisation, d’autres
tiches d’approvisionnement de matédel et de
commercialisation du coton.

¢ Volet Elevage-Sud, SODEFITEX, BP 92, Tambacounda,
Sencpal

Pendant cette periode grice 3 un financement
FED, des actions timides de CA ctaient menées A
Kédougou et concernaient principalement  les
rizitres de bas fonds.

Ce n’est qu'en 1984 qu'un volet financé par le
FAC devait s’occuper au sein de la SODEFITEX de
la promotion de la CA, le Volet Culture attelée qui a
donc mis en place des bases méthodologiques pour
la Formation aux Techniques de dressage.

On peut distinguer deux Centres de Formation
en dressage, les centres de ' 1ere Génération’ ol sont
formés pendant 21 jours encadreurs, auxiliaires
d’élevage et bouviers (1 par attelage), et ceux de
‘2eme Génération’ qui sont initiés et dirigds par les
encadreurs et auxiliaires d'¢levage (1 centre de 10
paires minimale/encadreur ou auxiliaire).

En 1985 1a SODEFITEX a vu le financement du
Projet de Développement rural intégré de la Haute
Casamance et du Sénégal- oriental (FDRSO) et dont
'exéeution lui a été confiée ; elle devait désormais
jouer e role d'Agro-Industrie et de Socidté
Régionale de Développement.

Parmi les volets financés I'Elevage et I'Hydrau-
lique villageoise devaient s’occuper prioritairement
A lever les contraintes rencontrées dans le déve-
loppement de 1a CA en zone cotonnicre.

Nous rappelerons au passage certaines de ces
comntraintes:

*  choix du bélail de trait

® santé des animaux de trait



® alimentation du bétail
® abreuvement du bétail

¢ formation aux techniques d'élevage d:
I'encadremeat

* formationd’"Artisans paysans” (forgerons) pour
la fabrication de pidces détachées et la réparation
du matériel agricole.

La stabulation fumicre

Depuis I'avénement du PDRSO en 1985, le Volet
Elevage s’est assigné un centain nombre d'objectifs
dont certains sont étroitement liés au développement
de la CA.

Pour s’y faire le theme stabulation fumiere a été
d’abord en prévulgarisation pour cncuite étre
vulgarisé dans toute la zone cotonnigre,

La stabulation n’cst pas un théme nouveau cn
soit déja la SODEVA avait tenté sa diffusion en zone
arachidicre, mais il a é1é difficile de pérenniser ce
theme de vulgarisation et trés certainement pour des
raisons d'approche.

En zone cotoanidre, la stabulation a été un outil
de démonstration 3 travers lequel un certain nombre
de themes techniques ont pu étre véhiculés.,

L’habitat

L'¢table fumidre est construit 3 I'aide de matérizux
locaux pour abriter les animaux retenus pour la
stabulation des intempéries climatiques (soleil, vent,
pluie). Généralement située & I'ombre d'un grand
arbre, 3 proximité du laconcession, I"étable présente
une forme rectangulaire avee les dimensions:
largeur @ 3 m; longueur: N x 1.Sm(N =nombre de
bétes en stabulation); hauteur : 2 m (3 partir du
niveau du sol).

Une fosse estereusée sous les bétes avee comme
longeur celle de 'étable, largeur : 2 m, profondeur:
0.5 m. Le toit horizontal en chaume sert au stockage
du fourrage (tige de mil, mais, fanes d’arachide, de
niché, paille de riz, foin de brousse).

Latéralement est délimitée une aire servant au
stockage de la litiére,

Tableau 1. Evolution de la stabulation.

Evolution de la stabulation (Tableau 1),

Le nombre d’animaux en moyenne par étable est de

4 (boeufs de labour, vaches laitidres ou femelles de

trait); le tableau ci-dessus indique unc nette

prog.cssion dans I"adoption du theme stabulation.
Lzs enquetes d’opinions effectuées parlacellule

Suivi-Evaluation ont fait ressortir les éléments

suivants :

® les animaux de trait présente une forme qui leur
permet  d’affronter  les  premiers  travaux
hivernaux (labour) sans trop de peine;

¢ Des animaux stabuldés ont un caractére docile ce
qui facilite leur dressage;

® Les animaux sont en bonne santé (vaccinés et
déparasités); leur sédentarisation facilite le suivi
sanitaire;

® la production convenable de lait pendant la
saison seche;

® la production de fumier de bonne qualité
(paillage regulier).

Conduite de la stabulation

Elle ticnt compte de la disponibilité en fourrages de
bonne ou moyenne qualité. Ainsi on peut distinguer
deux phases:

® Une phase de stabulation nocturne allant de
Janvier 3 fin mars. Pendunt cette période les
piturages disposent encore d’asscz d’herbes de
bonne qualité. Les animaux ne rentrent 2 I'étable
que le soir pour y passer la nuit.

®* Unc phase de stabulation permancnte
(d’avril-juin) pendant laquelle 1'alimentation
des animaux se fait & 'auge ct est presque
essenticllement 3 base de fourrage conservé
(foin, fanes) de graine de coton. Durant cette
phase les arimaux restent attachés a I'étable et
peuvent bénéficier péniodiquement d'exercices
libres.

® Catégories d’animaux stabulés

Dans la zone cotonniére les especes animales
existantes sont fa N'Dama et le Djakoré (produit de
croisement entre le Zébu peulh et fa N'Dama). La

Année 1984 1985 1986 1987 1988 1989
Nombre d’étables 1 9 17 70 300 467
Nombre d’animaux 10 54 120 290 987 1727
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stabulation intéresse principalement les boeufs de
labour (70%), vaches aliditantes (27%), autres (3%)
(Fall et Faye 1989).

Santé animale

Les animaux retenus pour la stabulation sont
vaccinés contre la peste et la péripneumonie
(annuel), pasteuretlose (tous les 6 mois), contre les
charbons symptomatique et bactéridien (annuel), et
déparasités : interne (sanguin et digestif) 2 2 3
fois/an, externe pendant la période de prolifération
des parasites,

Alimentation

La constitution de réserves fourraglres reste
obigatoire au niveau de toutes les étables. Elle se fait
compte tenu des besoins des catégories et du nombre
d’animaux stabulés,

® Fenaison : I'herbe de brousse est fauchée (stade
d'épiaison pour les graminées et de florison
pour les 1égumineuses), sechée puis stockée.

®  Récupération des résidus de récolte (tiges de
mais, tiges de mil, fanes de d'arachides, fanes de
niébé et nailles de riz).

Actions zootechniques

® Castration des animaux 2 dresser

¢ Marquage au fer rouge ou boucles d’oreilles
(suivi, lutte contre vol)

Actions d’intégration agriculture-élevage

®  Dressage des boeufs et femelles de trait

®  Alimentation A base de résidus de récoltes graine
de coton

¢ Production de fumier.

La stabulation fumidre a été étendue durant la
campagne A I’espdce équine pour qui la zone humide
n'est point une zone de prédilection (trypano-
sonuase, lymphangite). A quelques différences prds,
les principaux thémes ont ét¢ maintenus (santé;
alimentation; habitat). Un théme nouveau, ‘Soins et
alimentation de I’harnachement’ a été introduit afin
de prévenir les situations traumatisantes ou de
blessures graves causées par un harnachement
inadéquat.

1A encore, le nombre d= volontaires déjd
enrégistrés (96 écuries fumidres pour une premitre
année en prévalgarisation) laisse espérer une
adoption rapide de ce theme.

Conclusion

La stabulation fumiere a efficacement ontribuée au
développement de la TA animale en zone cotonnidre
du Sénégal. Elle se traduit par I’entretien correct des
animaux (bonne alimentation équilibrée, un pro-
gramme sanitaire adéquat) ce qui permet d'assurer
une éxécution rapide et efficace des travaux pour
lesquels ils sont sollicités, par le développement
d'un caractere docile chez les ammawx destinés au
dressage et facilitant de la sorte ce travail
d'initiation, d’éducation. Lille facilite une meilleure
intégration agriculture-élevage et donne une option
pour le dressage des femelles (le lait, veau et travail),

Abstract

The developmer: of cash-crop farming has been greatly encouraged by the introduction
and diffusion of animal traction. Since the end of World War 1l groundnuts have been

the main cash-crop in the Bassin Arachidier of Sénégal, while cotton,

the most

recently-introduced, is widely grown in llaute Casamance and eastern Sénégal. Some
development agencies, in particular SODEVA, tried quite early on to popularise deep

litter systems in these projects, but initially without great success.

The first part of this

paper presents a historical overview of the development of animal traction in the
cotton-growing area of Sénégal, then goes on to describe the role played by the deep

livter system in this development.
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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 and protein requirements for work by axen from the literature are
given and discussed. The importance of voluntary food intake (VFI} as a factor in total
nutrient supply is emphasised and it is pointed out that the response of VFI to work varies
according to species,conditions of work and diet. In general, however, no systematic
pattern seemss to emerge. Various physical and chemical treatments to improve
digestibility and VFI of poor quality roughages are described and suggestions are made
as to which may be the most appropriate for draught animals in West Africa.

Introduction

Nutritional research in this century has provided
cencepts and data which are applicable to many
classes of animal including those used for work. Of
particular valuc arc frameworks or concepts which
can be generalised so that it is not always necessary
to makc necw mecasurements when considering a
novel problem. This paper reviews the following
topics:

1. Enecrgy and nutrient nceds for work,

2. Nutritional wnstraints on work output and
howthese constraints may be overcome.

Suggestions are made of where further research
work may be particularly useful. Whilsut data from
many arcas 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

Severalauthorshave suggestedthe potential
valucof the factorialmethodin determining
theenergyrequirementsof working
animals (Lawrence 1985, 1987, Mathers
1984; Mathers ct al. 1985; Graham 1985)
whichisbascd upon the metabolisable
encrgy (ME) system originally devised in
the UK (Blaxter 1962;
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ARC 1980). This method has the considerable
advantage that only theadditional cnergy
costs associated with work itself need to be
considered since the encrgy nceds for
maintenance, growth, lactation and
reproductioncanbeassumed,withgreateror
lesser confidence, from studies of
non-working animals (Mathers ct al. 1985;
Graham, 1985). Lawrence (1985, 1987) and
LawrenceandStibbards(1990)reviewedthe
resultsfromextensivetreadmillexperiments
with cattle and buffaloes at the Centre for
Tropical Vcterinary Medicine, Edinburgh
together with other published data and
provided cstimates for the encrgy costs of
walking and load carrying and for the
cfficiencies of cnergy utilisation when
pulling loads and when raising body weight
against gravity (Table 1). The latter two
cfficiencicsaresimilartocachotherandalso
to the efficiency factor of 0.33 supgested by
Blaxter(1989) fromconsiderationofawider
range of species and a combined value of
0.33 will probably be adequate for many
purposcs.

As expected, the cnergy costs of work were
foundtobesimilarinexperimentscarricdout
at modecrate (15-20xC) and high (30-33xC)
temperaturces (Mathers and Sneddon 1985;
Thomas and Pcarson 1986).

Whilst high ambicnt temperatures may limit
the rate of working (because of probiems in
dissipation of heat; Pcarson 1989a), itscems
probable that the absolute energy cost of
work is unaffected by temperature so that
data obtained under temperate conditions



Table 1. Empirical factors required to calculate the additional energy needs of working anlmals

(Lawrence 1985, 1987).
Preferred

Factor Dimensions (units) value
Encrgy cost of moving Joule per kg liveweight
body weight horizontally per m travelled 20
Encrgy cost of carrying Joule per kg applicd load
loads horizontally per m travelled 26
Efficicncy of pulling loads Work donc/enenzy used 0.30
Efficicncy of raising Work donc raising
body wcight against gravity body weight/encrgy used 0.35

may be directly applicable to the tropics.
Therewassomeevidencethatcarryingloads
horizontally{Lawrence andStibbards 1990)
and uphill may be more energetically
expensivethantransportingthcsame massof
body tissue (Mathers and Sneddon 1985)
possibly because movements of the load
disturbedthcanimals’gaitand energyhad o
beexpandedincompensatoryactivities. This
has obvious implications for the loading of
pack animals,

All of these studies have employed firm,
smooth surfaces for the animals to walk on
and data arc now necded on the extra costs
associated withwalkingonrough, uncvenor
soft surfaces. By analogy with walking in
snow, it is likely that the energy cost of
forward locomotion in mud will risc
cxponcntially as the depth to which the
animal sinks increases (Fancy and Whitc
1985; Blaxter 1989)

Since detailed consideration of this factorial
mcthod is givenclsewhere (Lawrence 1987,
LawrenceandStibbards 1990), hereitisonly
nccessarytostate that the additionalenergy
cxpended in work can be calculated if the
following are known: animal livewcight,
distances travelled horizontally and
vertically, load carried andwork done whilst
pulling. Of these, clearly the latter is usually
the most difficult todetermine, but practical
mcthods have been developed by P.R.
Lawrence as described by Lawrence and
Pcarson (1985, 1989) and by Pcarson ct
al.(1989). Some of these methods have been
rigorously tested under ficld conditions in
C:staRicaandNepaland providedvaluable
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data, Perhaps onc of the most useful results
from these studies for those without access
tosophisticated measuringequipmentisthe
observation that regularly-worked animals
had total estimatcd cncrgy expenditures of
1.3 to 1.8 times maintenance (1.3-1.8 M;
Lawrence and Pearson, 1985; Pearson ct al.
1989; Pcarson 1989), somcwhat less than
some carlier estimates (Goc and McDowell
1980).

Protein and Other Nutrients

There is no convincing evidence that work
per se incrcases tissue needs for protein,
mincral clements, vitamins or ¢ssential fatty
acidsin man or other animals and any extra
food consumed to meet energy nceds will
incvitably supply the animal with the
additional other nutrients. Of course,
proportionate increases in B vitamins
(thiamine, riboflavin and pyridoxine) arc
likelytobenceded for normaf metabolismof
the additional encrgy-yiclding nutrients but
thesewillbe providedviatheadditionalfood
and especially by microbial synthesis in the
rumenorlargeintestine. Thereisnomarked
increaseintheurinarynitrogen(N)excretion
associated with work (Kehar ct al.
1943;Clapperton 1964; Lawrence, 1985).
Sweat contains both protcin (in the form of
glycoproteins which may act as surfactants
andaidsweatdispersion) andnon-proteinN
and could be a source of incrcased N
excretion.However,studiesinthchorschave
shownthatthcproteinconcentrationinsweat
declines markedly as swealing continues
(Snow 1985) and this loss is unlikely to be
nutritionallysignificant.



Nutritional Constraints on Work
Output and How These Constraints
Might be Overcome

For the working animal, the primary need is to raise
food intake to achieve ME intakes of 1.3-1.8 times
maintenance (see above) if energy intake is to match
expenditure and body weight losses arc to be
avoided. With ruminant animals, voluntary intake of
poor quality feeds may constain energy intakes to
maintenance levels or indeed less. In this context
three questions need answers:

1. Does work per sc influence voluntary food
intake?

(5]

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 worl. (ploughing,
pulling carts or walking) on voluntary food intake

(VFI) by oxen and bufTaloes. In several studies,
work had no significant effect on VFI, bet in others
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 a mistaken 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 cating 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, a major 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 1 mm)
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 of urea, sulphur, minerals and vitamins

Table 2. Efffects of work on voluntary food intake by cattle and buffalocs.

Country Animal Diet Response Author(s)
Costa Rica Oxen Poor quality hay ad lib -) Lawrence (1985)

+1lg concentrate/W%7?

per day
Costa Rica Oxen Poor quality ha ad lib (+) Lawrence (1985)

+ 22 concentrate/W™

per day
Indonesia BufTaloes- Grass: rice straw(1:1) ad lib + Winugroho (1988)
India Oxen n.s. (=) Sreckumarand Themas (1989)
Thailand Buffaloes Grass:rice straw(1:1) Wachirapakor (1989)

& Wanapat

Nepal Oxen Rice straw + concentrates (=) Pearson et al. (1988)
Australia Buffaloes Sorghum hay ad lib + Bakric et al.

urea + mineral (1989)
Indonesia Butfalocs Rice straw grass (1:1) (+) Bamualim & Ffoulke (1988)
Australia Oxen Rhode grass hay +) Bakrie et al. (1988)

ad lib + urea + mineral
Indonesia Buffaloes Rice straw: grass (1:1) (-) Bamualim et al. (1987)
Ethiopia Lactating Grass ) Nicholson (1989)

COWS

+ increase, — decrease, () insignificant change, n.s. not stated.
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even under conditions of moderate 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 cuntail feeding activity in draught
ruminants,

quality diets (Mathers etal. 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; Ponappa etal. 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 Brahman cattle
housed at 32° and given ad libitum access to NaOH-treated barley straw.

Urea supplement

(g/kg diet) Buffaln Brahman
0 61 64
14.5* 90 107
22 91 105

* Calculated to provide sufficient N and S for the rumen microflora on the basis of ARC (1980).

Since VFI has the largest influence on encrgy
available for work, this is an arsa which requires
further careful study. Those designing such studies
should attempt to identify any factors ec.g.
physiological, temporal or dictary which might
prevent their experimental animals expressing, as
greater VFI, increased appetite following work.

Prediction of Voluntary Food Intake

Whilst many studies have identiticd 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 dictary
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 nced 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 (kg0'75) but that
differences between the specics were reduced at
higher environmental temperatures and with poorer

Moran et al. 1979; Moran ct 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 -achicve adequate cnergy
intake. The results of thesc computations are shown
in Fig. 1. These calculations predict that, when no
concentrates are fed, the metabolizability of the
dictary 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 that if concentrates equivalent to 0.2 of DM
intake are fed, then the overall q of the diet required
to mect energy needs can be slightly reduced.
Energy intakes of 1.8 M are substantial and would
be sufficient for 0.8 — 1.0 kg growth/d in a
non-working animal of 300 kg liveweight fed a good
quality diet with q 0.6. Clearly many
unsupplemented and unmodified tropical forages
would be incapable of supporting intakes of this
magnitude.



VOLUNTARY INTAKE AND ENERGY NEEDS

MAXIMUM ME INTAKE (M]/d)
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Fig. 1

Predicted (ARC 1980) ME intakes (—) and requirements ( ) when the metabolisability

of dietary encrgy (q) varies from 0.3 to 0.6. Predicted intakes are shiown 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 lic 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 arcas where
AT is popular is {ow (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; Salecm, 1986).
This high protein and attendant digestibility of
fodder from native pasture observed at the
beginning of the miny season does not persist for
more than six months of the year in locations where
AT is pooular. 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 northem
subhumid part of Nigeria and Bangura (1988) in
Sierra Leone indicated that farmers who owned
animals for traction did not consider rainy scason
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 of a shorter duration (often less than four months)
and overgrazing is widespread in Sierra Leone,
however, Bangura (1988) reported that the feeding
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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 Lecuw 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 300400 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 Scason Feeding

Crop residues predominantly from sorghum, millet
and maize form a major component of the forage
biomass on offer in the arcas where AT is
traditionally popular or in the area beyond the
Northemn Guinea Savanna of the Western African
sub-region. Crop residues of legumes such as
cowpeas and groundnuts arc also offered to
workbulls as supplements to cereal crop residues. 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 kg/head/day, there would be



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 ofter.

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 subhumid zone (SHZ) of
Nigeria is shown in Fable 5 for grazable sorghum
and millet residues. The chemical composition of
the major crop residues (sorghum and mitlet) and the
time spent grazing them indicate that they form a
major source of nutrients during this period (Powell
1985).

Studies by Alhassan and Nwasike (1987) and by
Alhassan et al. (1987) have also demonstrated
differences in the  chemicalcomposition  and
digestibility of different plant parts of several
varieties and cultivars of sorghum and millet in
northern Nigeria.  Farmers recognize the need to
supplement cereal crop residues with oil seed
processing  by-products, other agro-  industrial
by-products or legume haulms for dry scason
feeding of draught animals. In the northern and
southern tips of Kaduna and Katsina States of
Nigeria however, owners of animals for traction do
not regularly feed by-products like cotton seed cake
or groundnut cake because of high cost and
non-availability (Otchere etal. 1988). However, 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 that
fattened bulls are lazy and sluggish (Mohammed
Badawi, personai communication).

Improving the Quality of Cereal Crop
Residues; Chemical Treatment of Cercal Crop
Residuces

There is the technology for improving the feeding
value of cereal crop residucs i.e. through chemical
treatment. 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 belter access to their
substrates. In addition, such chemical treatments
result in higher dry ieatter intake (Sundstol and
Coxworth 1984; Saadullch et al. 1981 Lufadeju et
al. 1985). Of the chemicals use! sodium hydroxide
is exceedingly effective in naproving  the
digestibility of the treated roughages but it is
expensive, ditficult to handle and not available in
West Africa.  Similarly, other chemicals like
anhydrous or liqguid ammonia are also not available.
Fertilizer-grade urea appears to be relatively casily
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
of chemicals (i.c. fertilizer grade urea) to treat crop
residues for animal feeding comes from the Kano
State  Agricultural and  Rural  Development
Authority (KNARDA).

AUKNARDA, the acronym for treating cercal
crop residues with vrea is CRUPROCESS.  The
process has been deseribed in 'Cruprogess: dry
season feeding for cattle and sheep handbook’
(KNARDA 1985). According to Bunn etal, (1987)
and  Mohammed  Badawi  (personal  commwu-
nication), the Cruprocess is gaining widespread
acceptance. Agricultural Devel- opment Project
staff from Borno, Kaduna, Sokoto, Katsina, Kwara
and Bauchi among others have undergone training
and are propagating the Cruprocess in their vanous
states. Table 6 shows the response of bulls to
Cruprocessed  sorghum stover and  other sup-
plements. The stover intake reported in Table 6
appears to indicate that the animals substituted the
treated stover with hay and concentrate because
intake of the treated stover was lower than the
untreated. This requires further investigation,

‘Table 4. Estimated annual rangeland dry matter productivity.

Northern Sahel
Southern Sahel
Sudan

Northern Guinea

Southern Guinea

1082 kg/a
1742 kg/ha
2324 kg/a
3097 kg/a
3889 kg/ha

Source: Kowal and Kassam 1978.
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Table 5. Components and quality characteristics of forage from sorghum and millet fields t the sturt
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 60 114 7
Lower leaves 54 33 8 59 7.6 10
Upper stalk 49 1.4 16 48 24 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 70 4 55 70 20
Average 50 42 3.3 51 68 2.1a

Derived from Powell (1986).
D% = Dry matter digestibility

CP% = Crude protein content

a =tha

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 adlib347%  chopped
Parameters tover + 14% CP conc.) lib, CP stover alone
No. of animals 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 33 38

Source: Bunnet 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



Pi:vsical treatment of poor quality roughages

Physical treatment of poor quality roughages
includes chopping, shredding, grinding and pel-
leting, The indications are that grinding and
pelleting of fibrous materials increases the surface
arca exposed to microbial attack and accelerates the
rate of flow of digesta through the gastro-intestinal
tract. This grinding and/or pelleting results in higher
intake, up to 30% more (Kay, 1972). Studics in the
Sudan (Bl Hag and Kurdi 1986) showed that
physical treatment of bagasse was more feasible
than chemical treatment. Pelleting increases feed
intake and improves feed/gain, although the actual
mode of action is not fully understood. However, the
process of grinding and pelleting of rowghages is
hardly practised in West African animal production.
This may be connected with the non-availability of
clectricity and tractor power for grinding and
pelleting.

Nutrient: Disease:Work Interactions

A reduction in food intake is one of the most
common and important consequences of discase
whether caused by microorganisms or endo- or
cctoparasites. Forchronically parasitized animals,
decreases in food intake are more marked on poor
quality dicts (often the cnly food available to
draught animals) and account for mest of the
reduced production (Dargie 1980). However, there
is little documentary evidence of the effects of
discase on work output. Rukmana (1979) found
buffalocs infected with  Trypanosoma  evansi
ploughed at only 0.71 of the rate of non-infected
animals. Pearson (1989b) reported, that a buffalo
team with an undiagnosed discasc associated with
anaemiasufferedincreased heat stress, reduced food

intake and a rapid decline in work output. The stress
of work may reduce tolerance to discascs such as
trypanosomiasis and piroplasmosis while abrasions
and other wounds caused by inappropriate hames-
sing iacrease suscepiibility to streptothricosis, Reh
(1982) recommended that draught cattle should be
regularly dewormed and treated for lungworm and
liver fluke.

Conclusions

To a large extent, the energy needs of working
animals are known and can be caleulated factorially
with reasonable  confidence. However, the
additional cnergy costs of working on rough, uneven
or soft surfaces requires further rescarch, 1t s
unlikely that work per se increases the need for
protein or other nutrients independent of the need
for these nutrients to facilitate food intake and its
metabolism. Relutively low VF attributable to tow
digestibility of available forages and crop residues
may be an important constraint on work output by
draught cattle in West Afrnca. Whilst many physical
and chemical treatments  for  improving  the
digestibility and VFT of roughages have been
developed, most, at present, are inappropriate for
West African use. However fertilizer grade urea is
often available and shows promise as an appropriate
treatment raising the crude protein content of
feedingstuffs, improving digestibility and with the
potential to increase VFL Deficiencies of minerals
such as phosphorus and sodium reduce VF and
local rescarch to ascertain the presence and severity
of any such deficiencies would be beneficial.
Although it scems obvious that discase may limit the
work output of draught animals, this is anarcawhich
is largely unexplored.

Résumé

Cette comymunication examine les chiffres repris de la littérature sur les besoins en
énergie el en protéines des animaux de trais, ct évoque l'importance que revét lingestion
volontaire dans I'apport nutritionnel total. Bien que les variations de Pingestion
volontaire en fonction du travail effectué varient avec Iespéce, elles ne semblent suivre
aucun agencement sysiématique. Aprés une présentation des divers Iraiterments
physiques et chimiques utilisés pour améliorer la digestibilité et Pingestion volontaire
des fourrages grossiers de qualité médiocre, les auteurs indiquent ceux d'entre eux qu'ils
considérent les nieux adaptés aix animaiee de trait.
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Recherches aux Possibilités de Conditionnement des Boeufs de
Labour a Base de Paille de Brousse Enrichie &4 PUrée et
Evaluation de son Impact sur leur Capacité de Travail

T. Khibe* et P.W, Bartholomew**

Résumé

Au village, I'amélioration de la valeur alimentaire de la paille de brousse a été 1entée
par 'enrichissement avec 'urée au taux de 4%. L’impact de cette amélioration sur
I'évolution pondérale des boews de labour durant la saison séche a été mesuré, ainsi
que l'impact de la supplémentation sur la performance des bueufs durant les travaux

champétres.

Par rapprort au témoin les pertes de poids exprimées par le lot bénéficiant de la paille
enrichie ont été diminuées. Les boeufs du lot bénéficiant d'une supplémientation de
1 kg/jour de résidus de coton ajowtée a la paille enrichic, ont anteint un gain quotidien

moyen de 0,2 kg/jour d’avril & juin.

Aucun effet de la supplémentation n'a é1é constaté sur la capacité de travail des boeufs.

Introduction

Dans la zone semi-aride du Mali les animaux
pendant la saison séche perdent cousidérablement
du poids (environ 20% du poids vif) (Wilson et al.
1983). Ce phénomene est lié A la pauvreté des
piturages en cetie période de disetie et au manque
d’assistancc sur le plan alimentaire aux animaux par
les propristaires. Ainsi dans la plupart des cas, les
boeufs de labour art” 'ent au début de la campagne
agricole avee des conditions physiques rélativement
médiocres, ce qui est de nature & compromettre le
démarrage du calendrier agricole.

La recherche d'une solution nous a amend A
conduire un test de compl{mentation alimentaire
des boeufs de labour & base de pailie de brousse
enrichie A 'urée en 1988, qui a été bénéfique pour
les dits animaux quant A leur entretien.

Au dela de I'entretien des boeufs de labour, le
présent théme entend traiter Fimpact de c¢s
conditionnement sur la capacité de travail des
boeufs de labour exprimée en termes d'endurance,
de superficies travaillécs, de vitesse de travail et de
comportement pendant le travail,

* Institut National de Recherches Zootechnique, Forestitre et
Hydrobiologique (INRZFil), BP 1704, Bamako, Mali

** Centre International pour I'Elevage en Afrigue (CIPEA),
Programme du Sahel, BP 40, Bamako, Mali,
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Matériels et Méthodes

Trente six animaux répartis entre deux villages ont
constitué la base de notre échantillon d'étude. Ils
¢aient pour la plupart des Zébus Maures et Peuls
avee quelques rares Mérés. 1ls étaient en majorité
des miles castrés. L'ige moyen des animaux
(determiné par I'examen de la dentition) était de 6
ans.

Apres lo premicre pesée qui a marqué le début
de I'essai, les animaux ont été régulitrenient pesés
tous les quinze jours jusqu’d Ia fin des travaux
aratoires.

L'embonpoint des animaux a été noté au début
de1'expérience pour connditre par la suite un rythme
mensuel.  La notation a obdit & la méthode de
*condition scoring’ selon laquelle les notes varient
de | 29 (Nicholson et Butterworth 1986).

Les animaux n’ont pas connu de traitement
sanitaire  spécifique  excepté les  vaccinations
d'usage dans les secteurs d'élevage.

Les trois régimes alimentaires suivants ont été
adoptés,

piturages + gestion habituelle de
paysan (TO)

paille enrichic ad libinum (T1)
paille eririchie ad libitum +

1 kg/jour de résidus de

coton (T2).

Régime 1

Régime 11
Régime 11



Les animuux étaient attachés au piquet et
alimentés individuellemcent, La distribntion de la
paille enrichie s’étalait sur toute la journée, nuais les
résidus de coton étaient distribués tous les matins.

Les animaux étaicnt abreuvés une fois par jour.
Les pesées des animaux se faisaient le matin avant
I'offre ct I'abreuvemert.

Suivi des boeufs de labour au champ

Tous les 4 jours, les paysans étaient interrogés afin
de connaitre les opérations auxquelles leurs
animaux étaient soumis pendant la saison des
cultures. Des mesures de la vitesse de travail ont été
effectudes et le temps de travail effectif par jour de
la paire de boeufs, a ¢té enregistré. Les arréts
interm4diaires ont été également notés en précisant
les raisons et la durée. Mesures de la force de
traction étaient effectuées a I'aide d'un dyna-
mometre en 4 périodes de Ia journée de travail.

Résultats

Teneur en azote de la paille traitée

Le traitement de la paille avec 'urée a amélioré sa
teneur en azote. Eneffet le taux des matiéres azotées
totales (MAT) dans notre étude est passé de 2.3%
(paille simple) A 6.55% (paille traitée).

Ingestion des aliments distribués

Suivant la gestion du paysan, certains animaux ont
bénéficié¢ du phturage en sus de la supplémentation
apportée. Les résultats d'ingestion présentes ne
concernent, cependant, que les aliments ingérés aux
¢éuables.

Les boeufs du lot T1 ont ingéré en moyenne 6.10
+/- 3.6 kg/jour/ animal de paille traitée A I’état brut
soit 3.42 +/- 2,02 kg/ animal/jour de matidres séches
(MS), pour un poids moyen de 330 kg soit 1.13 kg
de M&/1 00 kg de poids vif (PV),

Quarnt au lot T2 Ia quantité moyenne ingérée de
paille traitée brute a 616 de 7.30 +/-3.50
kg/animal/jour, soit 4.10 +/-1.96 kg(MS)/ ttte/
jourpourun poids moyen de 29C kg soitl.83kg

MS/100 kg PV. L'ingestion en aliments Huicoma a
é1é dc 0.33 kg/10C kg PV.

Nous spécifions que le lot TO a bénéficié de
I'assistance des propriétaires qui a consisté en la
distribution des fanes de niébé pendant 20 jours,
jusqu'a concurrence de 3.88 kg/jour/animal pour un
poids moyen de 280 kg soit 1.2 kg/100 kg PV,

Evolution pondérale

Le poids moyen des boeufs A la premidre pesée a été
de 280 kg pour le TO, 330 kg pour le T1 =t 290 kg
pour le T2. A la fin de la phase de conditionnement
les boeufs du lot TO, avec un GMQ de -0.200 kg,
ont accusé une perte de poids de I'ordre de 10 kg.
Les animaux du lot T1 ont connu une légere perte de
poids de I'ordre de S kg avec GMQ de -C.100 kg.

Par contre les boeufs du lot T2 ont exprimé une
augmentation de poids de I'ordre de 12 kg soit un
GMQ de 0.240 kg. Durant la période de labour la
tendance générale a été que tous les animaux ont
accusé une perte pondérale globale de —7.85 +/-
12.32 kg pour le TO, -14.1 +/-15.30 kg pour le T]
et -19.16 +/-12.19 pour le T2. A partir du 65 jour
de I'expérience nous avons constaté un regain de
poids jusqu’au 80¢ jour (fin des travaux lourds).

Durant, et apres, la période de sarclage,
I’ensemble des animaux a exprimé une augmen-
tation notoire de poids. En effet les GMQ enrégistrés
en fin d'expérience ont été de 0.633 kg pour le TO,
0.567 kg pour le T1 et 0.5 kg pour le T2,

Notation de ’embonpoint

La notation de 1’état d’engraissement des boeufs a
éé effectrée 5 fois. Les notes attribuées sont
consignées dans lc Tableau 1,

Durée du travail, vitesse de travail et force
déployée par les animaux au cours des
différents travaux.

Le Tablear 2 donne les données relatives aux

ditférentcs activités exécutées par une paire de
boeufs de labour au cours des travaux culturaux.

Tableau 1. Notes attribuées aux différents lots en fonction de la périodc.

Fin Période Fin
lots  Premidre peséc  complémentation labour Période sarclage travaux
(0 jour) @7°)) (60j) (80° j) (1407 j)
TO 5.7 52 4.7 4.8 6.5
Tl 6.2 55 52 5.3 6.6
T2 44 53 49 57 6.4
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Tableau 2. Durée moyenne du travail journalier, nombre de jours de travail par an, vitesse de travail
et force déployée par une paire de boeufs de labour au cours de différents travaux.

Travaux min/jour jours force (N) vitesse (m/s)
Grattage 250 34 52 1.07
Labour 2 plat 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 notées sont: durée moyenne de la
journée de travail, nombre ce jours travaillés, vitesse
de travail et force déployée.

Rapport taille des animaux, condition
physique/Tnrce déployée ct énergie feurnie,

Au début de la période de travail, le poids d’une
paire de boeufs de labour variait entre 494 kg et 769
kg. Malgré cette grande différence dans les poids,
aucune tendance marquée n’a ét€ observée entre les
performances exprimées en terme de vitesse de
travail, de durée de travail ou de la force déployée.

Arréts de travail : raisons et temps perdu

Les catégories d’arréts les plus importants au cours
de I'étude sont: le temps pris pour ajuster le matériel
de traction (32% des cas) et les pauses-repas et le
temps pris pour I'alimentation et I'abreuvement des
animaux (22% des cas). Le temps pris par les
animaux pour toumner 2 la fin du circuit n'a pas été
pris en compte dans les arréts,

Sur un total de 700 artéts non-programmés, 2
seulement étaient directement dis au refus des
animaux de travailler.

Effet de Iz complémentatlon alimentaire de
saison stche sur la performance des boeufs de
labour

La supplémentation alimentaire de saison séche
n’a apparemment pas cu d'effet sur les variables de
la performance des animaux telles: durée du travail,
vitesse de travail, force déployée et énergic
moyenne fournie (Tableau 3).

Discussion

Nos résultats confirment la déclaration d’autres
auteurs selon laquelle la teneur en azote de la paille
pourrait etre multipliée par 2.5 et que la quantité de
MS de paille ingérée 2 volonté poumait &tre
augmenté de 30% (Dolberg et al, 1981).

Tableau 3. Incidence de la supplémentation alimentaire de saison séche surla durée de travail, Ia vitesse
de travail et 1a force déployée par les boeufs de labour.

Supplémentation durée (min/j) vitesse (m/sec) force (N)
Régime 1 286 0.74 910 (billonnage)
Régime 2 253 0.74 810 (billonnage}
Régime 3 278 0.78 820 (billonnage)
Régime 1 253 0.79 710 (sarclage)
Régime 2 251 0.79 710 (sarclage)
Régime 3 204 0.79 590 (sarclage)
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Figure 1. Evolution pondérale boeufs de labour

Ingestion de la paille traitée

Dans notre éude les quantités de maticres séches
ingérées (MSI) par jour ont été de 1.46 kg/100 kg
PV pour lc lot T1 et 1.83 kg/100 kg PV pour lc lot
T2 des animaux maintenus cn stabulation fixe,
tandis que ccux de la semi-stabulation ont ingéré/
jour0.83 kg/100 kg PV pourlelot T1 ¢t 1.08 kg/100
kg PV pourle lot T2,

Pour Ciss¢ (1985) la quantité de MS1 rapportée
4 100 kg de PV, &ait de 1.5 kg pour les bovins
alimentés uniquement av ec la paille enrichic A" urée
au tax de 4%

Evolution pondérale

Commc nous pouvons le lire sur le graphigque 1, la
phasc du conditionnement a été suriout caractérisée
par la variation positive de la valcur des GMQ
exprimés par les lots,

Par contre la phase 2 a é1é marquée par la baisse
pondérale généralisée atous les lots. Laquelle baisse
nous I’ attribuons non sculement au niveau ¢levé des
cfforts impos¢s pour le Tabour mais a I insuffisance
de la supplémentation alimentaire & un moment od
les péturages ne sont pas regénérés,

Quant 2 la 3¢ phase, la récuperation pondérale
a &€ asscz notoire avee un accent marqué che les
animaux dulot T0, d' ol la preuve de la richesse des
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piturages 3 cctte époque ct Pintér@t qu'il faut
accorder A la croissance compensatrice.

Travaux champétres

Aucunc des caractéristiques physiques : poids, taille
ct condition physique n’a apparemment influé surla
performance des boeufs de P'essai. C'est dire que ni
leur vitesse de travail, ni la durée de leur travail et
de fagon cncore plus surprenante ni la force qu'ils
ontdéployée oul énergic qu'ils ont fournic n’ ont été
affectées. Ces résultats semblent confirmer une fois
de plus que la complémentation alimentaire en soi
nc parantit pas un accroissement du travail fourni et
encore moins une augmentation de la surface
cultiv ée ou de fa production agricole.

Les résultats obtenus & partir & observations
directes ¢t d'interviews des paysans ne font que
confirmer les résultats d’¢tudes antéricures sclon
lesquels il est trés rare que les problémes rencontrés
avee les boeufs de labour se traduisent par une
réduction du rythme de travatl ou de la surface
cultivée,

La force que les animaux ont déployée par
rapport & leur poids était généralement plus élevée
que les normes qui avaient €é proposées. Le poids
moyen imposé d une paire de boeufs pour effectuer
le billonnage représentait 15% de leur poids vif soit
un maximum de 27% ¢t un minimum de 9%. La
charge moyenne pour le sarclage équivalait 2 81%
du poids imposé pour le billonnage et a 12% du
poids de la paire de boeufs.
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Abstract

Enrichment of bush hay was undertaken in a village wsing urea at an inclusion rate of
4% The effect of this enrichment on weight changes in work oxen during the dry season
was measured, as was the effect of supplementation and weight change on the
performance of oxen during the field operations.

In comparison with an wnsupplemented control group, animals benefiting from
urea-treated siraw showed a slight reduction in weight loss during the dry season. Oxen
which received both enriched straw and an additional supplementation in the formof 1
kglday of cotton seed residues achieved an average daily weight gain of 0.2 kg/day
between April and June.

No effect of dry season supplementation on work output in the following cropping season
was observed.
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La Paille de Riz dans I’Alimentation des Boeufs de Labour a
POffice du Niger

Tidiani Afo Tamboura*

Résumé

La paille de riz est le seul aliment de bétail disponible en quantité suffisante & I'Office
du Niger. Sa faible valeur nutritive a conduit & mener des expériences pour améliorer le
niveau d’ingestion volontaire et les valeurs énergétiques et azotées. Les techniques ont
été des actions directes ou des actions indirectes. Les résultats ont permis de vulgariser
une ration de base pour les boeufs de labour.

Introduction

L’intensification de 1'exploitation des terres
agricoles est un maillon tres important de la
politique nationale d'autosuffisance alimemaire. La
mise en culture des terres d'une fagon générale et
particulitrement celle A riz est assurée
essentiellement par des boeufs de labour; la
motorisation est peu développée et la culture A la
main moins adaptée. Il est alors nécessaire d'étudier
tous les éléments du systéme de production agricole
pour les améliorer et augmenter la production et la
productivité. C’est dans ce cadre que se situe
I'alimentation des boeufs de labour-objet de la
présente communication.

L’office du Niger - caractéristiques techniques
¢t potentialité

L'Office du Niger est situé au centre du Mali dans
la zone sahélienne en partie occidentale du Delta
Central Nigerien. Il est Pun des premiers complexes
agro-industriels du pays 2 assurer la couverture des
besoins alimentaire de 1a population.

I1 est caractérisé sur le plan hydraulique par la
mattrise d’eau du fleuve Niger permettant la mise en
valeur par irrigation gravitire de vastes terres agri-
coles. A partir du barrage de Markala, sur le fleuve,
les eaux sont conduites par des canaux adducteurs
dans deux marigots. C-s marigots endiqués
permettent de retenir suffisamment d’eau avec une
potentialité e terres irrigables de 960,000 ha.

Les aménagements couvrent actuellement une
superficie de 55,000 ha dont 45,000 sont exploités
en riziculture. Ces 45,000 ha sont repartis entre 150
villages totalisant 114,000 habitants dont 72,300

*Division Elevage,Office du Niger,Ségou, Mali.
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travailleurs actifs (hommes et femmes fgés de 15 2
55 ans).

Le cheptel bovin est estimé A 25,000 boeufs de
labour et 50,000 animaux d’élevage.

Statut ¢t mission

L'Office du Niger est un établissement public A
caractére industriel et commercial. Il est orienté par
un Conseil d'Administration et dirigé par une
Direction Générale comprenant plusieurs services
spécinlistes. Il a pour mission:

® la gérance des terres
* la fourniture de I'eaux aux exploitants agricoles

® la vulgarisation et le conseil 2 la gestion
endirection des exploitants,

Problématique de I’Alimentation des Bovins

L'acuité du déficit alimentaire des animaux se
ressent A divers degrés sur I'ensemble du pays et
particulidrement en saison séche. Cetie différence
est liée A des facteurs souvent combinés qui sont:

¢ le mode d'élevage (transhumant, nomade ou
sédentaire)

* le potentiel pastoral du milieu

¢ le niveaa de production des animaux.

En zone soudaniennc la periode séche se
caractérisc par [’existence d'une importante
biomasse de paille de brousse A qualité médiocre,
d'assez riches piturages aériens, et de jeunes
repousses de graminées apres les brilis,

L'utilisation des sous-produits agro-industriels
comme supplément  ces trois ressources naturelles



permet de maintenir le niveau de production animale
A un niveau acceptable,

En zone sahélienne il faut distinguer deux
sous-zones: la sous-zone séche et la sous-zone
irriguée qui est celle de 1'Office du Niger.

Dans la sous-zone stche sont pratiquées les
cultmes pluviales: mil, mais, sorgho, arachide etc.
Les pailles de brousse sont en quantité moins
importante qu'en zone soudanicnne mais de
meileure  qualité. Les sous-produits  agro-
iadustriels sont rares et la supplémentation
alisnentaire trds faible. La pratique de la grande
transhumance vers les plturages de décrie, les
bourgouttidres, permet de résovdre le probléme
d'alirientation €1 de faire survivre les animaux.

Cas de I’Office du Niger

Dans la sous-zone irriguée, celle de 'Office du
Niger ol se pratique la riziculture, la seule et unique
source de piturages naturels est constituée de paille
de riz. L'an.cnagement des terres 2 fait disparaitre
les paturages aériens et les graminées naturelles sont
tres rares. Ces chaumes de rizen quantité abondante
A la fin des récoltes de décembre A février sont
enti¢rement pitirds, ramassés ou brilés avant le
début de la campagne agricole (avril-mai).

L'utilisation des sous-produits agro-industriels
existants dans la zone,mélasse de canne, son ct
farine de riz, est limitée pour différentes raisons:

¢ difficulté de conditionnement et colit de

transport trés élevé de la mélasse,

® demande trés forte en son et farine de riz p.ndant
une période relativement courte de I'année,

La zone rizicole, trés humide, est par excellence
une zone de propagation des parasites gastro-
intestinaux qui viennent se greffer sur des animaux
déjd sous-alimentés qui finissent au mieux par la
cachexie,

La campagne agricole débute en pleine sais a
séche (avril-mai) et les boeufs de trait assurent plus
de 90% des labours. Ce bétail commence les travaux
dans un état physiologique lamentable avec pour
conséquence: fatigue précoce, lenteur dans le travail
entrainant un retaru dans I'exécution du calendrier
agricole. De tout cela découle unrendement agricole
faible avec une baisse de la production et de la
p-oductivité. Certains boeufs de labour regoivent de
la part de leur propriétaire un apport alimentaire qui
n’est malheurcusement pas toujours en rapport avec
I'effort demandé.

181

Importance de la Paille de Riz a
I’Office du Niger

Production de paille de riz

La quantité de paille produite est estimée 2 partir des
différentes études relatives au rapport Grain/Paille
(Traore et Stolzemburg 1971; Bastiaansen et al.
1984). Ce rapport se situe a 0.8 environ. Les bilans
des trois dernidres campagnes agricoles de I'Office
du Niger permettent d'estimer les quantités
suivantes en paille:

Tableau 1. Production de paille de riz

Campagne Superfivies Production Production

(ha) paddy (t)  paille (t)
1986-1987 41,245 60,495 113,119
1987-1988 43,504 99,920 124,900
1988-1989 46,470 106,392 132,990

La politique actuelle de réaménagement des
terres et ['utilisation de variétés de riz 2 paille courte
plus productive autorisent A retenir un minimum ae
production de 133,000 t de paille pour les anndes A
venir.

Disponibilité en paille pour I'alimentation

Le riz est entirement fauché A la main. La hauteur
de fauche est variable suivant les variétés et les
faucheurs. Environ 309 de la paille est fauchée avec
les épis et cette quantité, soit environ 40.000 tonnes,
est consommée directement au champ ou  'auge.

Les éteules représentent 70% de la production
soit 93,000 t. Le tiers de ces éteules, 33,000, est
pituré par les animaux et les 2/3 sont piétinés ou
brdlés.

Le disponible total en paille de riz pour
I'alimentation se ramé&ne 3 73,000.

Valeur nutritive de la paille

Les analyses hromatologiques de la paille de riz
indiquent une valeur nutritive taible:

Matitre seéche 95%
Matidre azotce digestible (bovin) ; 0 g
Unité fourragere (bovine): 0.35

Le niveau d'ingestion ct la digestibilité sont bas
(Kassambara et al. 1986); 1.3 2 1.8kg de matiere
st¢che volontairement ingéiée par 100 kg de poids
vif; coeflicient d'utilisation digestive 0.44.



Contraintes d’utilisation au niveau du paysan

La paille esten général transportée par des charrettes
asines et siockée en vrac dans les cours d'habitation.
Les quantitcs ainsi réservées sont limitées par:

® ['insuivisance des moyens de transport: 5000
chanier s pour 10.000 familles,

® |c conditionne ment ¢t le volume de la paille ne
permettent pas d’avoir un tonnage important.

Les tentatives de conditionnement par des
presses manuclles n’ont pas donné de résultats
satisfaisants ct les tests d’amélioration sont en cours
en méme temps que les essais sur les botteleuses
motorisées.

La Paille de Riz dans I’Alimentation des Bovins

La paille de riz nature est essenticllement un aliment
de lest; sa grande disponibilité en fait la ration de
base des bocufs de trait,

L'Office du Miger et la Station d’Elevage et
Recherches  Zootechniques  du  Sahel-Niono,
conscicnts des problémes d'élevage des bocufs de
labour en zone irriguée, ont collaboré étroitcment
pour la valorisation de la paille de riz.

Différents thtmes de recherche ont été abordés
pour augmenter le nivcau d’ingestion ct/ou
améliorer la valeur nutritive de cette paille, et les
résultats obtenus ont permis de mettre A la dispo-
sition des paysans différentes rations de base qui ont
évolué dans le temps:

¢ npaille de riz mélassée jusuqu’en 1985
® paille de riz traitée a I'urée de 1986 A 1988

® paille de riz simple avec bloc mélasse-urée
partir de 1989.

Paille traitée a I'urée et bloc mélasse-urée

La demitre expérience menée en 1988 pour
augmenter le niveau d'ingestion et la valeur
nutritive dc cet aliment de base (Traoré 1988) dont
les résultats sont ici communiqués est basée sur
différentes techniques d'amélioration sont des
actions directes ou indirectes sur la paille:

Tableau 2. Résultats comparatifs des régimes

® Actions directe en modifiant la structure
physique de la paille par un traitement A 1'urée
sous forme d’cnsilage;

® Action indirecte par modification de I'activité
microbienne du rumen en apportant soit de
I'azote soit des glucides directement ass’-
milables par la microflore ou les deux éléments
en méme temps: uréc, mélasse de canne.

Hypothéses

® Laration de base vulgarisée jusqu'en 1988 cstla
paille de riz traitée A I'urée et distribuée fraiche
aux animaux. Le rythme du traitement, tous les
10-12 jours est fastidicux ct les paysans s'y
adonnent peu.

® La paille traitée, sechée et stockée en une seule
opération peut étre envisagée si cette technique
n'altere pas de beatcoup la valeur azotée.

® Le bloc mélasse-urée apportant de I'azote et de
I'énergic en méme temps peut améliorer la
valeur alimentaire de la paille.

Protocole

Trois lots de 8 animaux correspondant 3 3 régimes
alimentaires ont été constitués:

Paille traitée A 3% d'urée
distribuée fraiche

Paille traitée A 3% d’ure
distribuée seéche

Paille non traitée plus bloc mé-
lasse-urée ad lib.

Régime 1 :
Régime Il :
Régime II1 :

Les régimes ont en commun [ kg de son, 1 kg de
farine de riz par téte et par jour ct des pierres A lécher,

Les obscrvations ont porté sur les consom-
mations d’aliments et I'évolution pondérale des
animaux.

Résultats

Le régime A base de paille de riz simple plus bloc
mélasse- urée a donné les meilleurs résultats. 11 est
vulgarisée depuis deux ans au niveau des paysans de
I'Office du Niger.

Paille traitée Paille traitée Pailic simple:
Régime fraiche séchée plus melure
Gain moyen quotidien (kg) 0.357 0.265 0.482
Matiére séche ingérée 100 kg/poids inf 2.21 2.88 3.1
Ration totale (kg) Encergic/jour/téte (U.F) 352 3.80 4.14
Colvkg gain (F CFA) 230 273 222




Conclusion

Les voies d’utilisation maximale de 12 paille de riz
sont largement ouvertes. Les recherches pour
améliorer sa valeur nutritive ont abouti  augmenter
le nivcau d’ingestion volontaire et A changer ses
apports éncrgetiques et azotés; son conditionnement
est A I'étude. Elle sera certainement un sous-produit
agricole de valeur qui ne méritera plus le feu dans

quelques années. Depuis 2 A 3 cumpagnes agricoles,
1a paille bottelée trés recherchée est achetée par les
paysans 3 un prix qui approche celui du son et farine
de riz. Les perspectives de son utilisation dans les
programmies d'amélioration de la production laitiére
et de I'embouche bovine paysanne renforceront sa
valeur marchande et la paille de riz sem vendue
comme le paddy par son producteur.

Abstract

Rice straw is the only animal feedstuff available in sufficient quantity in the Office du
Niger. Its low nutritive value led us 1o conduct experiments to improve the level of
voluntary food intake and the energy and protein levels. Direct and indirect techniques
were used, and from the results a Lasal ration formulated for draught oxen.
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Experimental Methods in Draught Animal Research

Peter R. Lawrence® and R. Anne Pearson®®*

Abstract

Experimentation and the importance of controls is discussed. Methods of calculating
mininumnumbers of animals for any particular experiment are given andit is noted that
these numbers are often inconveniently large for experiments using draught animals.
In certain circumstances animals can be used as their own controls and this can reduce
considerably the nuwnber required. Examples of this approach are given.

Difficulies peculiar to draught animal experiments are cited and examples given. These
include - adaptation of animals (e work regimes dring the course of a long experiment,
the use of inappropriate meesuring techniques borrowed fromother branches of science,
the use of over- sophisticated dwta collection techniques, szlecting animals for
experiments which ¢ ¢ not typicul of those used by farmers.

The paper ends with examples of practical problems which beset d-= ,ht animal
experiments in the field, e.g. choosing and sampling large amownts of high-roughage
dicts, the influence of the drover on the work output of the animal and making
experimental plans sufficiently flexible so that if days are lost viable information can stifl

be obtained.

Introduction

As recently as 1981 draught animal rescarch was
considered a neglected and almost non-cxistent
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 arc once more
beiiie meationed in learned journals, The renewed
interest has meant  that a whole range of expe-
nmental methods, techniques and apparatus has
been adapted or invented for use with draught
animals. It is the purpose of this paper to look at
some of these techniques and highlight some of the
problems that have arisen as people have tricd
apply them.

Experimentation in General

Experimentation is a major tool of science. It
involves 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 characteristics vary. In its simplest form

*Draught Anlmal P.esearch Network, H.CA/ICRISAT
BP 12404 Niamey, Niger

**Centre for Troplcal Velerinary Mediclne, University of
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the experiment is a demonstration. A.ivial example
might be to show that a particular chemical kills
cockroaches. A carcful scientist would perfform this
demonstration by taking two cockroaches as similar
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 cven this simple demenstration illustrates
two essential points about the experimental method.
Firstly that cvery experiment involves comparison,
in this case, between a dosed and an undosed
cockroach, and sccondlythat both cockroaches
should be as similar as possible and kept under
conditions as similar as passible.

Controls

In the previous paragraph the undosed cockroach
acted as a control. Controls fonn a comer-stone of
the classic experimental method which relies on
finding animals or groups of animals which arc as
similar as possiblc so that, on the application of a
treatment o stimulus, any differences observed in
the reactions of the treated and coatrol animals are
likely to be due to the treatment and not merely (o
random vanations in the response of individual
animals. But this is often difficult even in inbred



populations. In feeding trals, for examplethe
cocflicient of variation (CV) defined as:

CY =SDx 100

X
SD =Standard deviation, X =the mean

is quite large. For sheep fattened on pasture the
CV of weight gain is 20-30%and for cattle 15-25%.
Similarly milk production of dairy cows varics by
10-20% and cgg production by modern hybrid
poultry by about 149% Experiments then consist of
taking groups of animals, treating them in different
ways and comparing the responses of the different
groups. One or more groups are not treated and these
serve as the controls. When the responses of the
animals 1o the treatment or lack of it are measured it
is clear that there will be a vanation of response
within cach 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 experimental scientists deal.

This kind of analysis can also be usedto produce
estimates of the maximum numtwr of animals (n)
which are likely to be needed in an experiment if the
differences between the nicans of groups are to
prove  significantly different; in other words,
whether the experiment is worth doing at all from a
statistical point of view.

n= $CV)
(LSD 0.05)°

The value LSD qos or Least Significant
Difference is a function of «he 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
uscful if the scientist has a fairly shrewd idea of how
variable the data are going to be before (s)he starts
the experiment,

If for example CV is estimated at 20% and LSD
at 10% then 32 animals will be needed in cach
group. In a feeding tral for example 32 is not an
unreasonable number even with large animals, but
for draught animals, cach requiring individual
attention and supervision, this is already an
inconveniently large number,

Even animals of similar weight can differ by
more than 209 in such fundamental parameters as
draught foree and power output (Table 1), As can
ke seen from the CV o values, individual
measurements within cach pair of animal can also
vary tremendously even though this particular
expeniment was carcfully controlled with respect to
soil type, setting and type of plough and the same
ploughmen controlled the oxen throughout.

In experiments with large numbers of oxen, the
range of live- weights, age and other charac- tenstics
will also be lager. It also  becomes inereasingly
impassible for every ox to use the same plough, to
plough exactly the same type of soil or (o be driven
by the same ploughmen.  Under these conditions
CVs of much more than 209 can be expected and
experimentation along the outlines given above
would be a futile exercise for draught animal
rescarch,

Animals as Their Own Controls

One way round this dilemima is to use cach animal
as its own control. This technique is particularly
useful for studies on energy metabolism where the
object is to measure the change in enemy
expenditure, usually  caleulated from  gascous
exchange, associated with a particular activity of the
animal.

The prime objection to this method is that it can
be argued that the change in enerpy expenditure
might have occurred anyway, because if, for
example, the cnergy expenditure of an animal is
measured  while it is working, there is no

Table 1. Draught force und power output of two teams of oxen ploughing uphill or downhill (derived

from Lawrence and Pearson 1985),

Each value is shown -CV with n =10,

Team 1 Team 2 Difference %
Livewcights (kg) 450 +430 440 +430
Uphill Draught force (N) 1037 +-25% 927 - 42% 0.6
Power output (W) 829 Y- 24% 858 - 43% -3.0
Downhill  Draught force (N) 1181 +-24% 833 #-23% 29.5
Power ouput (W) 957 - 23% 718 4-32% 25.0
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Figure 1. Heat oulput 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 the effect observed
is due to the stiniulus applied and nothing else, it is
essential that energy expenditure is measured both
before and after the stimulus.

This technique was first used by Blaxter (1962)
to measure accurately the extm energy used by
sheep to metabolize their food. Figure 1 shows the
energy expenditure of an ox during 2 6 h day. Each
time the animal rests,its energy consumption retums
to the same low level. In this case it can be safely
assuined that any energy used above this level is due
only to the work done.

Using an animal as its own control (Table 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 | walked at I m/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 cnergy
expenditure of the two animals. Incase B the 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
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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 Animals - Training and
Fitness

Animals, unlike machines,do not give consistent
responses to a particular stimulus. During any study
which involves experimental  procedures  or
measurements 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 stant of the
study. Time should be allowed at the beginning of
any study for draught animals to become used to
any 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 the effect of repeated
venipuncture on plasma corticosteroid — concen-
trations in previously unhandled sheep. Three to six
weeks of daily handling were required before these
animals remained unstressed by this repeated
sampling procedure (Pearson and Mellor 1976).



Table 2. Energy cost of pulling a load of 400N at 1nmv/s by 2 Brahman cattle of similar weight. The
energy cost is the dilference between rate of energy expenditure pulling ¢he load and the rate
when walking at the zame 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 gascous

exchange and is expressed in Watts.

Case A
Other animal
acts as control

Case B
Animnal acts
as its own control

706
1527
846
649
1582
1011
1526
1823

Cocfficient of variation (%) 35.0

1103
1245
1249
1229
1185
1298
1123
1245
5.2

Data adapted from Lawrence and Stibbards (1990)
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Animals that have apparently adapted fully to
experimental  conditions and procedures  still
remain  sensitive to small changes in  their
conditions. Small rises in basal heart rate occurred
when ‘tame’ sheep were moved to an almost
identical laboratory in the study described above
(Pearson and Mellor 1976).

Similarly, Lawrence, Buck and  Campbell
(1989) investigated the cffect of work on the resting
metabolism of draught oxen. Figure 3 shows the
rate of heat output during the day and during the
night over five days. On the third day the animal
worked all day to see whether its resting energy
expenditure was higher than normal after work. On
this particular diet very little etfect was observed,
but what is clear is that average energy expenditure
on the moming of the first day was noticeably higher
than on the other non-working days of the week,
The most likely explanation for this is that on the
first day of the week the respimtion chamber in
which the  animal lived was closed and the
circulating pumps switched on.  All the animals
used were very familiar with all the experimental
procedures, butevenso, this small change in routing
was enough to produce a significant increase in
cnergy expenditure.

One of the other problems encountes. ' i
studying draught animals  which are working
regularly is that they are likely to change in fitness
and show a long-term adaptation to the work they
are doing, particularly  if they are relatively

inexperienced at the start.  For example, an
experiment to investigate the extra energy draught
animals use when they have to work under muddy
conditions (Lawrence 1987) involved taking
measurements from animals walking through mud
300 mm deep in a circular track. As a control, all
animals performed the same tasks on the same track
when it was not covered in mud.

In an ideal experiment, these two treatments
should have been applied at rndom to all the
animals, but since the track held about 80 tonnes of
mud, this was clearly impossible.so it was decided
that all the animals should walk first all on conerete,
then through mud and finally on the conerete again
after the mud had been cleared away.

Because of the amount of time the
measurements took, the first and final control
periods were separated by a matter of eight weeks.

Table 3 shows the energy cost of walking
measured in J/m/kg liveweight. Clearly the animals
used much more energy walking through mud than
during cither of the control periads; but they also
used more energy walking during the first control
period than doring the second.  This makes the
establishment of a suitable control value very
difficult. The most likely explanation for this
discrepancy is that during the time  separating the
first and last control periods the animals had become
fitter and/or more used to the experimental
procedure.
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Figure 3. Varations in heat output of oxen during S days, The oxen worked on the third day, Euch bar
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Table 3. Energy cost of walking on concrete and mud 300 mm deep. Energy is expressed as J/m/kg
liveweight. The 2 periods when the animais walked on concrete were separated by 2 months.
Each value is an average of 4 determinations.

First dim, walking on Walking Second dtm, walking or
Animal concrete in mud concrete
1 1.27 2.85 1.32
2 2.48 4.27 1.80
3 1.42 319 1.32
4 1.72 2.60 1.22
5 1.69 3.15 108
6 291 4.00 2,57
Average 1.91 3.34 1.55

Similarly, in a comparison of cattle and 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 withina Sh
period (Figure 4), presumably as they became fitter,
and/or more accustomed to the work. This 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

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 of teams 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 studv. Hence, depending on the type
of study, carefui plannirg can help accommodate
any changes in fitness or experience which may
influence the interpretation of observaticns in some
long-term studies of working animals,

Distance (km)
20 buffaloss I oxen
Day 6
W oy | Day6 |
i // '
101 ~ .
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] 2 3 4 5 6 | 2 3 4q 5 6
Time (h) Time (h)

Figure 4, Distance travelled (km) 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 weck period

(derived from Pearson) 1989).
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Transfer of inappropriate methodology

Methods used in other branches of science and
engineering have oftzn been adapted for draught
animal research but raay not always be appropriate.
One such is the dynamometer used for measuring
the work output and draught force of tractors.

This instruruent 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 dynamonieter is
quite adequate. However, dynamometers have been
(aad 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
Pcarson (1985) showed that draught force
measurements have to be taken at small and equal
distanccs 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 eccur
at the rate of 2-3 times a second (in time with
animal's footfall) this implies that draught force
should be recorded every 5 mm or 50-100 times per
second at normal walking speeds.

These factors were all taken into account in the
design of an ergometer whici: measures work output
over a given distance from which draught forces can
be calculaied. Table 4 shows the 1esults of using an

ergometer and a dynamometer to process the same
signal from aload cell connecting oxen to a plough.
Discrepancies of up to 15% were recorded, the
largest values usually being associated with young,
less well-trained oxen attempling to pull heavy,
erratic loads. This observation illustrates ricely
that the indiscriminate application of methods from
other disciplines to Jraught animal research may not
always be appropriate.

Instrumentation that works on onc specics may
not necessarily be suitable for others.  Although
portable hcart rate meiers have been cuccessfully
used to accurately measure heart rate in cxercisiag
horses (c.g. Sloet van Ollruitenborgh- Oosterbaan,
Wensing and Breuknik 1987), they have proved less
successful when applied to working ruminants,
Heart rate, determined using a ‘horsc 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, beforc being adopted, should be tested
against simple manual methods or other methods
known to be accuratc, and in animals and
environments in which it will be used.

Table 4. Average draugnt 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 x 5 s readings.

Team of oxen/ Draught force

Draught force

direction of dynmnometer crgometer Difference
ploughing (kg/s) N) (%)
Team 1 up 1426 1418 0.7
down 1482 1442 2.8
Team 2 up 117 1037 7.8
down 1246 1181 4.7
Team 3 up 985 927 58
down 963 833 15.7

Team 3 were the youngest and weakest oxen.

Data derived from Lawrence and Pearson (1985).



Complex data collecting systems

In recent years several workers have developed
complex systems which enable several parameters
of draught animals to be measured simultaneously
including, draught force, distance travelled, work
output, stepping rate, bre-thing rate, heart rate,
oxygen consumption, ventilation rate and body
temperature. The general layout of one such system
is shown in Figure 5. This system can record data
from up to eight sensors producing cither aralogue
or digital signais. Every half, one or two minutes,
the current analogue value or the accumulated
digital counts ivom each sensor are transferred to a
pontable computer for storage.

Systems snch as this have their own inherent
problems. Ona practical level the main pooblems
are the initial cost of building or buying the systen
and maintaining it. The main problem is the busiress
of attaching all the sensors to the animal and/or the
implement it pulls. Unless great care is taken,
con.iecting cables can easily become entangled or
damaged. The sensors themselves may irritate or

cause discomfort to the animal and once installed
there is always the possibility of one or more of them
developing faults. In some cases simply the amount
of time needed to place and set up the sensors and
‘ogging equipment can cause severe dislocation to
any proposed zxperimental program.

One final problem is the sheer amount of data
generated. Unless a scientist has a very good idea of
precisely what he wants from the data collected it
is all too easy to end up swamped in a morass of
figures. The gas analysis system at CTVM in
Edinburgh records nearly 500,000 separate readings
in 24 h but in most experiments the information
required is simply 3 or 4 average values per day.

Statistically there is the problem of how
legitimately each of thece separate points may be
regarded as a distinct observation, It is possible to
obtain impressively low coefficients of variation
from data recorded very frequently in short periods
of time during which very little change in the actual
values occurs.
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Figure 5. General lnyout 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 organisation and planning of
draught animal experiments in the field. The
following points are based on the experiences of the
authors and may help others in planning and
organising their field studies. They are not meant to
be acomplete list and are not in any order of priority.

a)

b)

Selection of animals

Regardless of the number of animals
required, it is important that the animals that
are chosen are representative of those being
used in the arca under study. It is tempting to
pick iarge strong animals or those
maintained on rescarch stations which are
usually larger, or in better condition and may
even be different breeds to those uszed by
local farmers. When comparing breeds or
crosses it is necessary to ensure that all the
types and sizes that are used are represented
inatrial. Conversely, intrials 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 arc 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 in practice.

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 dict or
new supplement, since it is usually more
feasible to use cach animal as its own control
(sce carlicr). With ruminants at least 14 days
should be allowed for gut micro-organisms
to adapt to dictary changes, although this
docs 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 Latin square or similar design can
be used if it is possible to obtain sufficient of
cach 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 cffects from one dict
to another. If fluctuations in feedstuff
availability or quality are likely to occur in
the experimental period, or feed storage
space is short, then altenative experimental
designs may have to be considered, similar
tothosc used for the energy studies described
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
measurcments and recording methods.

In nutrition studies it is often casier to
simulate the daily encrgy 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 docs a similar amount of work in
relation to its liveweight which is more
nearly the same than if it was doing a fixed
amount of work e.2. pulling a cart over - set
distance. This can offer a good practical
solution to running nutritional studies of
working animals, particu’arly when labour
and implements arc in short supply and/or
faccal and urine collections are part of the
experiment. However it should be borne in
mind when interpreting results that,
although walking or climbing uphill without
the constraint of 2 load, cart or implement,
can be arranged to increase daily cnergy
expenditure to levels similar to those seen
when working, it may be less stressful tothe
draught animal than when it is actually
pulling or carrying a load.

It is important to keep record sheets simple,
making sure they can be easily read and that
they are in the language the reccrder can
understand. Make the sheets bilingual if
necessary.

Work studies with draught animals

Many factors influence the amount of work
an animal or team docs in a day. These
include ground conditions, climate and,
somelimes overlooked, the man or woman
who is handling the animals (Table 5). When
planning studies involving work, whether
testing animals, implements or hamnesses, 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 standasdised.



Table 5. Effects of a different ploughman during the day on mean draught force, MDF (N), speed
(m/s)and work output(k]J).
Team of oxen Significance
Plough-man  19/18 20/21 23/22 24/25 26/27 sed Man Team MxT
MDF (1 h) Khorga 616 690 489 478 442 97
Ram 641 464 459 483 468
Speed (1 h) Khorga 031 034 029 028 029 0.02 ** b *
Ram 037 053 038 033 034
Work (1 h) Khorga 595 674 439 40 339 10l
Ram 2 716 781 544 512 487

(Pearson, Lawrence and Ghimire 1989)

Make sure what is measured is appropriate.
Can it be done simply? Don't make things
complicated. The animals and implements
and man are complicated enouga without
complicated equipment. Think about how
accurale 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 cquipment
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 siaultancously. In this
case, public holidays, ard days lost due to
faulty couipment, atypical wecather
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 i> important to plan it and
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discuss it with others, including farmers.
Much can be gained by talking over proposed
work, making surc the study is appropriate.
Think about how the results will be analysed
before * »experiment is started. A check list
in the tu.m of questions can often be useful
as a reminder at the planning stages to
prevent .nistakes bzing 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 rescarch. There is a need for scientists to
standardize methodology thus making comparisons
between the results from different groups of workers
casier. Where no absolute standard of measurement
exists,for example,in the case of testing the fitness
or working ability of an animal, a consensus should
be reached on testing  procedures. lowever
arbitrary these procedures may be, they could at
least formt 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 vbtain
comparable results. Every group should at least be
able to measure distance travelled and work output.
Of the physiological paramcters, body temperature
is probably the casiest and most reliable one to



measure and in the tropical environment can give
valuable information as to the degree of work
induced heat stress. Other physiological parameters
or biochemical parameters relying on blood
analysis, while of great interest and potentially of
great value, are often too difficult, unreliable or
costly to measure on a routine basis.

Finally, there is a need for the more statistically
minded scientiste to consider how best to analyse
data which often has to come from smzll numbers
of disparate animals which very often cannot work
under exactly the same conditions nor at the same

time. We feel it is essential for the future scientific
credibility of draught animal rescarch  that data
should not appear so arbitrary and chaotic that they
are apparently unworthy of consideration nor, on the
other hand, should they be used to draw conclusions
that they are incapable of supporting,.
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Résumé

Cette étude traite de l'experimentation animale et de I'imporiance des vérifications.
Diverses méthodes de calcul du nombre minimum d’animaux nécessaires pour effectuer
nn essai panticulier sont exposées et les inconvénients que présente le recours & des
effectifs importants duns les expériences en traction animale sont signalés. Dans centains
cas, les animaux peuvent constituer leur propre témoin, Cette approche, que viennent
iflustrer des exemples, permet une réduction considérable du nombre des animanx
requis.

Les difficultés inhérentes & l'expérimentation avec des animaux de trait sont présentées
et illusirées par des exemples. Parmi les problémes évoqués figurent I'adapmation des
animaux au rvthme de travail au cours d'essais de longue durée, le recours @ des
techniques de mesure peu appro- priées erypruniées & d'autres disciplines scien- tifiques,
l'utilisation de techniques trop perfec- tionnées de collecte des données et le choix
d'animaux d'expérimentation peu anparentss a ceux qu'wilisent les paysans

La communication se tenmnine par des exemples pratiques des difficultés qui s'artachent
A la réalisation d'expérimentations sur le terrain, & savoir la sélection et
l'échantillonnage de grandes quantités de fourrages grossiers, l'infiuence du conducteur
sur le rendement des animaux au travail et I'élaboration de plans expérimentaux suffi-
samment souples pour permetire de continuer @ recucillir des informations essentielles

méme en cas de perte d'un certain nombre de journées de travail.
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Research on the Draught Animal Power Systems in Ethiopia

Abiye Astatke*

Abstract

In Ethiopia animal traction has been an integral part of agricultural production for
centuries. Pairs of axen have been enployed to pull an ard plough ("maresha’) for
seedbed preparation. Implement development for primary and secondary cultivation
was the main focus until the end of the 70s. Some work on transport, earth movement
and land shaping started in the nid-80s. But there has been little adoption by farmers
of the new implements developed. This might be partly duc to researchers not addressing
the pertinent issues, to inadequacy of the extension system and to the reluctance of

farmers to change traditional practices.

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 miilion
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 arcas, but axen provide the main
traction power.

Traditional Cultivation Techniques

The traditional cattle economy of the highlands is
dirccted to raising ploughing oxen. Meat and milk
are by-products from it. The only implement used
tor Jand preparation and planting is the traditional
plough or’ mavesha’ which is a pointed, stecl-tipped,
tinc attached to a draught pole at an adjustable
shallow angle. Narrow wooden wings attached on
cach side of the tine push soi! to cither side but do
notinvertit (Fig. 1 ).

The maresha has certain advantages. Apart from
the metal point and the hook, it is entirely home
made, It is light, nol exceeding 25 kg (Goe 1987),
and can casily be carried to and from fields, The
power requirement can be adjusted by the depth
control and docs not normally exceed the power
developed by a pair of local Zebu oxen.

*Agriculiural Engincering/Highlands Programme, ILCA,
P.0. Box 5689, Addis Ababa, Etldopia

About 2 to 5 passes will have to be made by the
maresha before the and is ready for sowing. Each
pass is made perpendicular to the previous one.
Time required for land preparation is 90-150 Wha
depending on the soil type. After being broadcast
sceds are unevenly covered by a final pass with the
marcsha,and germination is poor. It is to overcome
this problem that farmers gencrally use higher seed
rales (Abiye Astatke and Matthews 1983).

The use of oxen in the traditional farming
system of Ethiopia is limited to seedbed preparation
and threshing. Gryseels et 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 nionths as is estimated in
India (Pathak and Gill 1984). Possible reasons for
this low usc in Ethiopia might include feed
inadequacy over the working perods 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 Rescarch Section Chilalo
Agricultural  Developmental  Unit - (previously
CADU, now ARDU) began work on the designing
and testing of tillage implements and  carts.
Developing an implement to replace the maresha
continued to prove difficult, major obstacles being
cost, weight, durability and difficulty in getting the
implements repaired locally.

Results 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 yields between the
traditional and improved methods, although
working time was reduced by 50% with the
improved implements (CADU 1970; 1971).

Evaluation of the 9" mouldboard plough with
the maresha by ILCA also showed comparable
results except on wauterlogged soils. The mould-
board plough was capable of forming raised beds
which improved drainage and gave better crop
yields than the traditional implement (Abiye
Astatke and Matthews 1983),

The Agricultural Engineering Department of
Institute of Agriculiural Research (IAR) began in
1976 to develop appropriate fanm tools for
smallholders. However, due to financial constraints,
staff shortage and lack of facilitics many of the
projects initially planned “vere aot implemented or
disconiinued. Recently through support from the
FAQ, the scction has been strengthened and its
activities expanded. The Farm implement Division
of the Ministry of Agriculture (MoA ), established in
1982, has now taken up responsibility for the
country, including all attachments for the use of
draught animals. The division’s mandate extends
also to upgrading the local workshops (200)
throughout the country so that they will be able to
produce and service the fanmers’ agricultural
implement needs.

Modifications to the maresha for landshaping
and surface drainage of clay soils

Waterlogging is a serious constraint on plunt growth
on deep black clay soils known as Vertisols,
especially in high rainfall areas (Getachew et al.
1988). There are 8 million ha of agriculturally

200

important Vertisols in the Ethiopian highlands but
because of waterlogging crops are not grown during
the major part of the rainy scason. In a small part of
the Central Ethiopian highlands (Inewari Vertisol
platcau) broadbeds and furrows (BBF) are
traditionally made by humas {abour to drain off the
cxcess rain water. The development of animal-
drawn implements for the construction of BBF by
the International Crops Research Institute for the
Semi-Arid Tropics (ICRISAT) led to the invention
of a tool carrier in th2 mid 1970s (ICRISAT 1986).
This, however, proved too expensive for Ethiopian
farmers. ILCA later developed a broadbed-maker
(BBM) based on the maresha to meet the needs of
the resource-poor farmers of Ethiopia (Jutzi et al.
19863.

The BBM is made of two local ploughs
connected in a triangular structure. The 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
crosshcam which is also tied. A steel wing of
mouldboard shape is also attached on each inner flat
wings of the maresha (Fig. 2) to push the soil inside
and form the BBIX

The chain attached at the edge of the metal
wings not only shapes the beds evenly but also
covers the seeds. Use of the BBM 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 a
pair of oxen (Jutzi et al. 1986) depending on the
number of passes prior to making BBF, the tilth
status of the top soil and the condition of the working
oxen. The effzcts of the enhanced drainage on crop
growth, are substantial. Three ycars results from
Were Ilu clearly show the impact of BBF planting
crop on grain and straw production (Tables I and 2),



Figure 2. Broadbed maker.

Table 1. Yields from Wheat on BBF and Ridge and Furrow at Degolo, 1987, on [armers’ fields.

Grain Straw

Land prepaiation n (kg/a) Ccv (kg/a)
A. BBF made by BBF cv.

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 vanety

A. and C. carly 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.

Scedbed
Yield Kg/ha preparation 0 50 100 200
Grain Tradition 664 1289 1528 1840
BBF 1232# %+ 199Q*** 2917%** 20)7%s*
Straw Tradition 1417 2257 2808 4653
BBF 2552%%+ 3703%%* 4696*** 4792

*** Differences between seeabed preparation methods significant at P<0.0001
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Soil Excavation Using Scoops

Dry season water supplies are inadequate for both
domestic needs and livestock in Ethiopia. Even in
the highlands where there are more permanent water
points than in the lower arcas, most of the rural
people have to walk for 3 to 4 hours to fetch water
for domestic use. It is also common for animals to
trek for many hours to get to watering points. ILCA
also developed an ox-drawn metal scoop for
excavating surface ponds. Testing of the scoops
started in 1983, with the construction of a 7000 m

pond on the ILCA Debre Berhan Station. In the
following 2 years farmers in the neighbourhood
constructed 2 ponds cach having a capacity of 9000
m® (Anderson and Abiye 1985). The average
excavation rates using scoop capacity of 0.15 m

from the 3 different sites for a pair of local oxen was
6.5m’ per day.

The draught requirement for the full scoops was
approximately 0.90 kN which is comparable to that
required by the maresha (Abiye 1984).

Such technology is needed to improve
self-reliant water resources in the rural areas and
around 2000 scoops where distributed to the
different regions by MoA. The major problems with
this technology are proper selection and appraisal of
pond sites, the timing of the work and the
organisation of the work teams,

Scoops have also been employed for desilting
ponds in Sidamo province in southern Ethiopia,
where pastoral groups rely on ponds for watering
livestock (Abiye Haile Selassie and Cossins 1985).
On average, a pair of oxen were able to excavate
13m® of silt per S hrs working day. Seven ponds
were desitted in 81 days at a cost of 0,30 to 0.40
uss/m? as compared to 2-3 US$ per m?® for earth-
moving machinery.

Carts and Sledges

Sledges are used in the central highlands of the
country (Arssi and some pockets of Shoa regions) to
transport crops from ficlds to threshing areas. They
are locally constructed of wood and are pulled by a
pair of oxen. Within the vicinity of Lake Zeway,
firewood and water are frequently transported on
locally-constructed  wooden carts pulled by a
donkey. The carts have small flat metal wheels and
are attached to the bed of the cart by a wooden axle.

Investigations on cart design and construction
was initiated in 1969, when CADU began building
several prototypes of 2-wheeled carts for single
horses, donkeys and pairs of oxen, The axles were
forged in the country, while the iron-rimmed
wooden wheels with metal bushings were imported.
Trials showed that steci-wheeled carts outperformed
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those with iron-rimmed wooden wheels (CADU
1971). At present most of the ox-carts are found in
Arssi  (mandated cxtension area for ARDU
previously CADU) and resettiement arcas organised
by the govemment.

The Use of Single Animals for Traction

Figures are not available for Ethiopia, but work in
other areas of Africa suggests that anything from 8
to 16 head (i.e. breeding and young stock) are
needed to maintain one pair of ploughing oxenin the
field (FAO/CEEMAT 1972). Even if the lower
figure is accepted, it is obvious that the system has
serious drawhacks in today’s situation of rapidly
increasing human food requirements.  Encro-
achment of cropping into grazing arcas and the
increasing number of animals for draught purposes
and their followers on restricted areas results in
overgrazing and soil erosion.

The research on the use of a single local Zebu
ox for cultivation with the modified maresha was
started at ILCA in 1983 and was intended to benefit
the large number of smatlholder farmers with one
animal. Because of the improvement in operational
cfficiency it was possible to reduce the oxen number
and keep only more productive animals in good
condition. Unfortunately the spread of technology
in tl ¢ fanning community was minimal due to the
problems associated with the modified maresha, the
terrain of the target arca and the negative attitude of
the society towards using single animals.

Options for using pairs of cows

At Debre Berhan, preliminary investigations into
using crossbed cows (Fricsian x Boran) as draught
animals in addition to producing milk were
undertaken. Results showed that using these cows
for draught purposes had no significant cffect on
reproductive and productive perforniance (Agye-
mang et al. 1983). Following this, a detailed study
with the collaboration of ILCA and IAR has been
started to find the level of nutritional requirements
for work, milk and reproduction by working the
crossbred cows singly.

It is hoped that the results of this study will help
farmers, especially ones living around towns, to use
the crossbred cows for draught as well as for milk
produciion.

Nutritional and physiological studies of
working animals

With the introduction of new equipment, farmers
could complain that the work would subject their
animals to great stress, thus reducing their overall
cfficiency. Studies are therefore necessary into the



animals’ nutritional and physiological response with
the development and use of new equipment.

On-farm studies made at Debre Berhan based
on nutrizional 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 ycar (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 oxento 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 pericds tasks e.g. transpont, 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 production at s}allholder
level in Ethiopia. If agricultural production is to
grow in the country, a more cfficient and productive
method of animal traction should be developed and
extended to the farming community at large.
Moderate rescarch on the different aspects of animal
traction has been carried out but little has extended
to taking the fanning community into account. The
rejection of new rescarch development might be
because researchers have not had adequate time to
address these issues or because the technology
through the established chair:s has been inadequate.

Résumé

En Ethiopie, la traction animale cccupe une place scculaire dans la production agricole.
Desaraires en bois (maresha) tractés par des paires de boeufs sont utilisés pour ameublir
le sol. Jusque vers la fin des années 70, les instruments congus étaient essentiellement
destinés aux opérations culturales primaires et secondaires, Vers le milieu des années
80, des travaux sur le transport et le terrassement ont é1é entrepris, mais les instruments
mis au point ont fait trés peu d'adeptes. Les raisons a cela tiennent au fait que les
problémes abordés par les chercheurs sortent du cadre des préoccupations des paysans,
aux insuffisances du systéme de vulgarisation et & la réticence des paysans lorsqu'il
s'agit de changer leurs pratigues traditionnelles.
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Recherches aux Effets de Poids Vif et EFmbonpoint des Boeufs de

Labour sur la Capacité de Travail
P.W. Bartholomew* et T. Khibe**

Résumé

Dans deux essals réalisés sur des boeufs de trait, on a évalué I'effet du poids vif et de
I'étas corporel sur la capacité de travail des animaux, Dans le premier essai, les
variations pondérales, comprises entre -25 kg et +70 kg, chez des boeufs astreints a
tracter des charges calculées en fonction de leur poids (7,5 ou 12,5% du poids vif)
n'avaient aucun effet sur la vitesse de traction ni sur la durés du rravail. Dans le second
essal, des boeufs de 360 kg affichant un érat général moyen ont fourni d'avantage de
travail (2,55 MJ/j) que des boeufs de 310 kg présentant un bon état général (0,95 MJi/j).
Les résultats démontrent que la complémentation peut permettre @ des animaux de 310
kg présentant un état zénéral moyen d'atteindre un poids de 360 kg et un bon état
d’engraissement. Selon les estiniaiions effectuées, de telles améliorations du poids et de
I"état corporel se traduisent par un accroissement des rendements de 37%. 1l apparait
towsefois, qu'un animal de 360 kg affichant un état général moyen est capable de fournir
99% du travail fourni par un animal de poids identique et affichant un bon état corporel,
sans qu'il soit nécessaire de lui faire bénéficier d'une complémentation alimentaire de

saison séche.

Introduction

En zone semi-aride du Mali les bozufs de labour
perdent constamment de poids et de ’embonpoint
pendant la longue saison séche qui dure du mois
d’octobre au mois de juin.

Des pertes de 20% sur le poids de fin
d’bivernage sont fréquentes (Wilson et al. 1983).
Ces pertes de poids corporel sont trés souvent
pergues comme étant des causes préjudiciables a
I'exécution du calendrier agricole. L'opinion
généralement exprimée, attribue les causes des
déaillances observées des boeufs de tabour A une
restriction alimentaire imposée par les conditions
défavorables de la saison séche. Si cette supposition
est absolument vraie, la solution du probléme serait
de procurer aux animaux en question une complé-
mentation voire une supplémentation alimentaire

adéquate.

‘loutefois, dans la pratique il n'y a pas
d’informations précises relatives aux niveaux
d'alimentation nécessaires permettant aux boeufs de
labour de réaliser A la satisfaction du paysan les
travaux en début de campagne agricole. Ii y a méme

*Centre Intemational gour I'Elevage cn Arriquc (CIPEA),
Programme du Sahcl, PP 60, Bamako, Mali

**Institut Natlonal de Recherches Zootechnique, Forestitre
et Hydrobiologlque (INRZFH), BP 1704, Bamako, Mali.
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peu d'évidence que la complémentation en saison
seche puisse augmenter suffisamment le travail pour
rentabiliser l'investissement en compléments
alimentaires (Dicko et Sangaré¢ 1984; Traoré et
Soumaré 1985).

Méthodologie

Deux essais ont été entrepris. Dans tous les deux
essais les animanx échantillonnés étaient des Zébus
adultes castrés du type atilisé par la majorité des
paysans de la zone semi-aride du Mali.

L'énergie fournie par les animaux a été évaluée
de fagon 2 tenir comple de son importance
mécanique plutdt que de son importance agricole.
Elle a donc ét¢ exprimée en tant que force de
I’animal et la distance sur laquelle cette force est
exercéz.

En les équipant d'une adaptation du hamais
flexible du Zimbabwé (Barwell and Ayre 1982),
chaqu= animal a é1é astreint 2 tracter un traineau sur
un circuit plat de 500-550 m. Cette traction est
poursuivie jusqu'd ce que {'animal ait effectué 20
tours ou jusqu'd ce qu'if ait atteint la limite jugée
raisonnable de sa capacité de travail. Cette limite
éuit atteinte lorsque 1'animal refusait obstinément
de tracter le traineau. Le temps mis sur chaque
circuit a été calculé ainsi que le nombre et la durée
des arndts effectués pendant le travail.



Tableau 1. Evolution de notation d’embonpoint des boeufs de labour durant une période de travail de
deux semeines, selon force exercée et évolution pondérale avant le travail.

Force excrcée (Newtons/100 kg de poids vif)

75 125
Date 1nn 1817 251 1177 1877 2517
Evolution -25 2.0 20 1.5 20 1.5 1.5
pondérale +35 35 35 30 35 2.5 25
avant le travail (Kg) +70 4.0 4.0 35 4.5 30 2.5
Moyen 32 3.2 27 35 23 22

Les poids vifs étaient mesurds quatidiennement
avant que les animaux 0 sartent sur le terrain. Ces
mesures journalier . incluaient aussi les ingestions
de grossier et d’aliments complémentaires par
chaque animal.

Une appréciation visuelle de la condition
physique, sclon la méthode décrite par Nicholson et
Butterworth (1986) a été faite au début de I'essai
ainsi qu’aprés cinq jours de travail et 2 la fin de
essai.

Traitements
Essai 1

Les cffets des variations du poids corporel et de
la condition physique sur la capacité de travail
des boeufs de labour

Trois groupes d'animaux de condition physiquc
différente et subissant différentes variations pondé-
rales pendant la saison séche ont été constitués. Les
3 groupes ont été supplémentés avee différentes
rations alimentaires et ont connu des variations
pondérales moyennes de I'ordre -25, + 35 et + 75 kg
entre mi-mars et mi-juin 1987. Les notes de
condition physique afférentes aux moyenies de
variations pondérales ont été respectivement de
2.25, 3.50 et 4.50. Au début des travaux, les poids
vifs moyens respectifs nour les variations pon-
dérales de -25 kg, + 35 kg ct +70 kg étaient de 282
kg, 333 kg et 368 kg.

Chacun des 3 groupes a été astreint 3 transporter
des charges de 75 et de 125 Newtons (N)/100 kg de
poids vif. Chaque combinaison de traitement a é1é
administrée A deux animaux.

Des la fin de la période au cours de laquelle les
animaux recevaient diftérents niveaux de sup-
plémentation jusqu®d une semaiue aprés la période
de travail, chaque animal recevait ad libitum unc
ration alimentaire quotidienne de paille de brousse
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supplémentée d’un kilo de résidus de graines de
coton.

L'essai a débuté en définitive le 13 juillet. Apres
cette date, tous les animaux ont travaillé
quotidiennement, le 19 juillet excepté jusqu'au
25 juillet.

Essai 2

Effet du poids vif et de la condition physique
sur le travail des bocufs de labour

L'expérience a porté sur des Zébus de 2 catégories
de poids vif: 310 kg et 360 kg et de 2 catégories (3
ct 6) d’embonpoint. Chacun des lots était constituée
de 3 animaux.

Contrairement 2 ce qui s’est passé cn essai |,
tous Ie¢s anitnaux ont été astieints A tracter le méme
niveau de charge ¢t ccla sans tenir compte de leur
poids vif. Lacharge imposée aux animaux équivalaii
A une force de 374 N.

Résultats
i2ssai 1 (Vuir Tableaux 1 ct 2)

Effets de la condition physique et de la charge
sur la vitesse de travail

Toutes les vitesses de travail ont é1€ augmentées
cntre les 12re et 28me sciaines de I'essai. La vitesse
de travail moyenne a été de 0.82 mv/s au cours de la
I2¢re semaine et de €.91 m/s au cours de la 2¢me
semaine.

Les variations de poids et d’emhcrpoint n’ont
eu aucun cffet précis sur la vitesse <. travail des
animaux. Le niveau de la charge a par contre cu un
effet net sur la vitesse de travail: avec une charge
moyenne de 240 N (75 N/100 kg de poids vif) les
animaux ont travaillé 3 unc vitesse de 0.95 m/s
tandis qu'avec unc charge de 419 N (125 N/100 kg
de poids vif) leur vitesse de travail a diminué de 18%



Tableau 2. Travail effectué par les boeufs de
labour (MJ/jour) sclon leur poids vif
et embonpoint.

Poids vif (kg)
310 360  moyen

M+ 095 349 222
Embonpoint L +2.55 34 294
Moyen 1.75 3.42
c.s. poids vif 0.086  ***
¢.5. embonpoint 0.086 A
c.s. interaction 0.135 i

avec une moyenne de .78 n/s (P). Sur les distances
imposées par I'essai, la réduction de la vitesse a été
compensée par "augmentation de ia charge. En
conséquence, plus de travaii a été fait avec le
transport de gros poids qu’avee le transport de petits
poids ct les rendements journaliers ont été de
respectivement 3.69 et 2.47 MJ.

L’effet du travail sur les variations pondérales
et les variations de 1'état d’embonpoint

Tous les animaux ont perdu du poids et de
I'embonpoi: ¢ au cours de la période de travail mais
il n'y a pas cu de différence significative (P0.05)
entre les pertes journalidres moyennes en fonction
des cvolutions pondérales antéricures au travail. Il y
a cependant cu une nette différence (P) entie les
perte pondérales en fonction de I'intensité du travail
avec une perte quotidienne moyenne de 2.14 et
3.12 kg scus les charges respectives de 75 e. 125
N/100 kg de poids vif. Au total, les pertes de poids
vif, au cours de I'essai, cnt varié de 1+ a 54 kg soit
4.1 2 14.8% du poids vif initial.

L'impact global du travail a été de réduire les
notes de condition d’'une moyenne de 3.33 avant le
travail 2 une niwyenne d.: 2,75 aprés une semaine de
travail et 3 une moyenne de 2.42 aprds 2 semaines
de travail.

Travail exécuté

Les animaux légers mais en bonne condition ont
cnregistré  des  performances  particulidrement
faibles parce qu'ils étaient incapables de déployer
des cfiorts soutenus pendant unc longue période. La
durée moyenne du travail exécuté par la catégoric
310 M+ était seulement de 1.09h par jour tandis que
la duréz moyenne de la catégoric 310 L+ était de
2.61 heuies par jour.
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Evolution du poids vif et de la condition
physique

Tous les animaux sans exception ont perdu du poids
pendant la période de travail. Les pertes de poids
étaient particuli¢rement prononcées pendant les 5
premiers jours de 'essai (période au cours de
laquelle les pertes moyennes quotidicnnes étaient de
5.65 kg) ¢t aucunc différence manifeste ou
significative n'a été observée entre les différents lots
d’animaux. Durant la 28me semaine de travail la
tendance générale était 3 un Iéger gain pondéral, de
1.4 kg/jour en moyenne.

Tableau 3. Effet de poids vif et embonpoint sur
Pénergie développé par les boeufs de

labour (Watts).
Poids vif (kg)

_ 310 360  moyen

M+ 161 27 216
Embonpoint L+ 241 279 260
Moyen 201 275
c.s. poids vif 14.5 e
¢.s. embonpoint 14.5 NS
c.s. interaction 20.5 NS

Une nette dégradation ae la condition physique
a &té observée pendant lu 1ere scmaine de
Pexpérience. Alors que la réhabilitation du poids
corporel intervenuc au cours o la 2&me semaine de
travail n’était pas suffisante pour s'inscrire dans la
condition physique (Tableau 4).

Tableau 4. Evolution d’embonpoint des hoeufs
de labour durant le travail.

Traitement Qjuil.  16juil. 23 juil.

310 M+ 5.8 4.7 4.3

360 M+ 54 4.2 43

310L+ 37 3.0 2.0

310 L+ 4.1 33 35
Discussion

L’accroissement de la vitesse de travail et la distance
totale parcourus entre les lere et 22me semaines des
deux essais montrent que tous les animaux quels que
soient leur poids vif initial ou leur condition
physique ont été soumis & une période d’adaptation



au travail. Cette augmentation de la vitesse de travail
au cours de I'expérience a été réalisée en dépit des
pertes importantes de poids vif pendant les
expériences.

S'il semble que les animaux ont besoin d’un
certain temps pour s’adapter au travail aprés une
longue période de repos, il n'est cependant pas
évident que les paysans dcivent etre conseillés de
soumettre ieur boeufs de labour A un entrainement
avant la saison des labours. Le temps de travail
moyen dans la zone étudiée est de 15 jours et il
convient de se demander si I'instauration d'une
période d’adaptation de 4 2 5 jours se justifie ou si
au contraire il convient de se contenter d’une faible
vitesse de travaii au début des activités culturales.

Les résultats de la 2&me essai ont montré que
I'énergie moyenne la plus élevée a été déployée par
les animaux qui étaient plus lourds et que ceux-ci
étaient plus & méme de soutenir un tel déploiement
de force indépendamment de leur conditicn
physique. En conséquence, le travail foumi
journalierement par les boeufs de 360 kg était

significativement plus important que celui foumni
par les animaux ayant un poids de 310 kg.

11 est évident qu’on ne gagnerait pas beaucoup
A supplémenter un anima! léger dans le seul but
d'arriver A un poids vif de 310 kg. Toutefois, un
animal de condition moyenne et pesant 310 kg peut
atteindre 360 kg ct avoir unc bonne condition
physique tout en augmentant son polentiel
d'efficacité au travail ae I'ordre de 36.9% ou de
2.55 MI/jour 2 3.49 MJ/jour (Tableau 2). Il convient
cependant de noter qu'un animal de 360 kg et de
condition moyenne peut étre aussi productif qu’un
autre animal qui a dii étre engraissé pour arriver au
méme peids et A la méme condition.

Pour des fins pratiques, il semit mieux
d'encourager les paysans A acheter des animaux de
grand format ayant naturellement une grande masse
corporelle et capables d'entreprendre les travaux
champétres en dépit des grandes fluctuations
pondérales qu'ils subissent & cavse des pénuries
d'aliments de saison céche plut6t que d'acketer de
petits animaux, qui cux auront besoin d'étre
supplémentés.

Abstract

Two trials were carried out 10 assess the effect of liveweight and body condition of work
oxen on their capacity for 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 weight change ranging from 25 kg loss to 70 kg gain on speed of working or
on duration of work.

In a second trial oxen weighing 360 kg in moderate condition produced more work (2.55
MJ/day) than animals of 310 kg in good condition (0.95 MJ/day). It appears from the
results that an animal of 310 kg in moderate condition could be supplemented to attain
360 kg in good condition. It was estimated that such a weight and condition gain could
increase potential work outpur by 37%. It was notable, however, that an animal in
moderate condition at 360 kg could, without need for dry season supplementation,

achieve 9% of the work output of an animal of similar weight in gcod condition.
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Socio-economic Issues in Animal Traction Research
and Development in Nigeria

D.O.A. Phillip and O.A. Ogunbile*

Abstract

Nigeria's inability to sustain tractorized agriculture means that a favourable
environment for animal traction is forining.
The paper investigates the possible impact of draught animals at farm level as far as
labour- and cost-saving, increase in output aad higher financial returns are concerned.
It further describes the socio-economic and cultural issues connected with the adoption

of anlmal traction in Nigcria.

The influence of farm size, cropping patterns and institurional support on the economic
viability of animal traction is highlighted. In conclusion, recommendations for future
collaborative and interdisciplinary research are put forwani.

Background.

The status of animal traction (AT) in Nigeria has
generally not been consistent. AT was initially
introdduced into the country to boost the production
of cash crops in the 1eorthern parts where the
technology was (and is still) relatively suited.

The devclopment of tractors in Europe and
Ar.edca and the boom in Nigeria's oil sector
appeared to have tempted the country to attempt a
"technological jump' by which the AT option
becane neglected in favour of tractors.

In most of the states in Nigeria, tractor services
were made available through statz and private
tractor hire units (Table 1).

As a matter of deliberate policy, the demand for
tractor services was encouraged and sustained by
states through sizeable subsidies on hire rates
(Table 2).

The inability to sustain the foreign cxchange
requircments for importing the tractors and their
spares, especially following the collapse of the
world oil market in the early 1980s, has led to an
increasing fluct of unserviceable tractors at both
private and state tractor hire units. Many states have
recently taken the bold step of p’ csing out their
tractor hire units. (Phillip 1988).

On-farm labour services have become difficult
to hire, or indeed obtain, in Nigeria's rural areas.
The period following the mid- 1970s has witnessed

*Institutc for Agricultural Research, Ahmadu Bello
Unlversity Zarla, Nigeria.
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considerable pressure on rural labour supply, largely
because of the rural - urban drift of youth, in search
of better wages in thc expanding high-income
service sector (Oyejide 1986). The increase in the
enrolmentof children for pr..aary education has also
patily contributed to the squeeze on rural labour
supply (Piilip et 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
again 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 and/or society.

Labour and Cost Savings

Labour has for long been identified as the major
limiting resource within farming systems in Nigeria.
Labour demand is especially high during the periods
marking farming operations such as land
preparation, weeding and harvesting, which require
a high degree of timeliness (Table 4). Thus, any
technological option whici: reduces the manual



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 Hirc
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 = 100
1970 0.60 100
1971 1.06 177
1972 1.52 253
1973 1.98 230
1974 244 407
1975 290 483
1976 3.36 560
1977 3.82 637
1978 4,28 713
1979 5.20 867
1980 540 900
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.

Sorgnum/
Operation Sorghum Cotton Rice Groundnut
Land clearing and preparation 1153 131.5 245.5 164.3
Planting 28.1 41.2 28.0 94.0
Ridging and weeding 263.7 207.4 224.1 378.0
Fertiliser application 20.2 269 46.4 19.1
Chemical application 3.2 na 8.8 1.9
Harvesting 110.7 138.0 80.2 3143
Threshing 75.2 84 61.7 n.a.
Input tnansportation 9.2 15.0 n.a. 82.1
QOutput transportation 21.5 81.9 26.1 379
Total 647.0 650.0 720.4 1091.6

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 of access
1o 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.

Whatever the mode of access, however, a key
justification for the adoption of AT is that the savings
inlabour costs should at least equal the costs of using
the technology.

Increase in Output,

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 ecoromic 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 (Wha) for sole crop enterprises under ulternative levels of management.

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 [mproved 354

Source: Ogunbile et al. (1989)
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the country's cultivable land of nearly 72 million ha
is currently utilised.

The yield-increasing cffect of mechanization
appears to be inconsistent (Barratt et al. 1682 ;
Pingali et al. 1987).

However, cvidence shows that AT can result in
an expansion of the area cultivated and, therefore, in
an increase in tctal output, even for a given yicld
level.

This argument is illustrated in Figure 1, using
the concept of the production possibility fronticr
(PPF), for the hypothetical case in which Nigeria
produces only two crops. PPF1 i the set or output
combinutions using manual labour, while PPF 2
depicts the maximum output combinations under
AT. Botr PPFs assume that land constriins

—

Output of crop 1

production not in terms of natural availability, but in
terms of possible total area opened up for farming.
The AT option, as shown, helps to relax the
constraints imposed on land by the use of hand tools
and manual labour only.

Higker Monetary Returns

Farmers are likely to . dopt a technology if they are
certain of posilive net monetary returns over their
costs. Results obtained under varying technical and
parametric conditions in the northern part of Nigeria
suggests potential monctary benefits from the
adoption of AT at farm level (Phillip et al. 1988;
Table 6).

In addition to potential monetary gains from
cn-farm adoption of AT, owning farmers have

PPF 1 (Hand tools)

PPF 2 {Animal traction)

Output of crop 2

Figure 1. Production possibility frontiers (PPF) with hand tools and animal traction.

Table 6. Costs and returns (Wha) for maize and sorghun: using hoe £nd oxen for ridging.

Maize Sorghum

Hoe Oxen Hoe 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 et al. (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 fann level ownership of the
AT technology by those who can afford it within the
relevant zones of Nigeria.

Socio-Economic Issues

Thc environment in norhem Nigeria is relatively
favourable (o the adoption of AT within the existing
farming systems. There are salient issues at stake for
research, development and increased utilization of
the technology in this zone, some of which are raised
below.

The Cultural Environment.

Prospects of moneiary gains are necessary, but
sometimes insufficient reason for the adoption of a
technology such as AT. There are social and cultural
factors within the production snvironment 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 farmars who do not
have a cattle-keeping tradition.More recent
research has indicated the existence of
individuals between these two extrenes,
namely, semi-nomads, mixed farmers, elc.

The essential point of concem is that agro-
pastoralists with an animal-keeping tradition
will be better in management practices such
as feeding, early detection, diagnosis and

®)

c)

probable treatment of health problems, as
well as housing. Also training both the
animals and the handlers may be easier and
shorter.

Family Characteristics.

These include the size of the houschold, 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 tum 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 argument here is in recognition that
on-farm labour requirements are still met
mainly by family sources (Famure and
Phillip 1988).

Relative Preference for the Available
Animals

Animals which are potentially adaptable for
traction in Nigeria include oxen (male
cattle), horses, donkeyc and camels.
However, these animals difter markedly in
termis 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 Hire Animal Animal
animals revenue cost price resale price
001 2 9%0 1100 2400
002 2 500 1200 2600
003 2 1000 1200 1600
004 2 450 1400 2500
005 3 80 1100 2000
006 3 1200 2300 3300

Source: Field Survey
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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 activitics, and recently for turning
sugar canc crushing machines in pants of
northern Nigeria.

In response to the increasing population in
Nigera,the deinand for beef is likely to be on the
rise. Since this spells competition between beef and
on-farm requirements for oxen, the need arises to
initiate and iutensify rescarch into the

innovative use of other large ammals. This will
mean increased employment of donkeys which are
closest to cattle in number in Nigeria for ndging and
subsequent operations. Simiiarly, 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 de so in Nigeria into the
forescable future (Table 8).

Onc would naturally expect the level of
technology adopted for cultivation to be specifically
related to farm size. A hand tools - AT - tractor

continunm would appear reasonable to pursue in
response to increase in farm size.

The potential challenge for research will
perhaps be the determination of the ‘threshold’ 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 A1l ha, and 1o 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 ncthods are
selected relative to farm sizes, unit costs may not be
readily reduced at farm levels.

Cropping Patterns

The dominant cropping pattern in northern Nigena
is mixed cropping, which entails the planting of two
or more crops in a picce of land at the same time.
This feature, which is depicted in part in Table 9, is
underlined by strong socio- cconomiic rationales,
such as the desire for higher and stable income and
output (Norman 1971; Abalu 1976).

As AT gets intensified in Nigeria, there will arise
problems of adaptation of this technology to mixed
cropping. 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 mcthods of

northern Nigeria.

Year Hand tools Tractor Animal Traction
1989 39.70 21.19 39.11
1990 35.50 2293 41.57
1991 3232 2429 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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Figure 2. Fotential relationship among choice of cultivation method, farm siz. and unit cost.

Table 9. Total labour requirements (h/ha) by crop 2nterprise.

Enterprise La.bour
requirement
Sorghum 476
Cotton 461
Rice 478
Millet/Sorghum 583
Cotton/Cowpea 880
Sorghum/Groundnut 900
Sorghum/Rice 970
Sorghum/Groundnut/Cowpea 959

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 bricfly examine some of the issues at
stake. Intercropping alters the biology of crops.
Crops in a mixture may differ ir terms of being
prostrates, semi-erect or fully erect. These and other
features marifest in higher total labour requirements
per ha, since crops in a mixture often call for certain
unique management practices. As shown in Table
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, thcre might
exist some potential for AT, provided the
technology can be adapted to this cropping pattern,

Institutional Support

Institutional support for AT research, devel- opment
and adoption in Nigeria has been generally weak,

217

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
AT division.

Institutional support for AT will be defined
broadly in this paper to cover ihe following:

(a) The need for private and public investment
in research towards the development of

adaptable equipment and animals;

The need for favourable credit terms for the
purchase of this technology by farmers or
their organisations;

®)

‘The need for extension services to facilitate
the introduction of the technology to
previously unfamiliar areas;

(c)

(d)  The need to encourage, perhaps, with credit

support, private and/or group ownership of



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

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 Viability of Animal Traction

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 simplilied a
few key practical issucs. Some of these issues are
raised below.

(a)  Partial versus Full Animal Traction

AT has been defined to include the use of
animal power for cultivation (e.g., ridging
and weeding), transportation and processing.
Thus we would naturally expect the outcome
of economic 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
ridged by a farmer using animal power
cannot be subsequently managed using
commensurate techniques. That is, the
resulting ’labour shifting’ effect has
implications for assessing, iudeed, the
realisation of the economic impacts of AT.

Assessment of labour costs toward the
economic analysis of animal analysis of AT
is still a practical problem in many farming
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 or' 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
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of a contract will depend on tte nature of the
farming operation, the distance of the
farmland from home, ctc.

Therefore the economic analysis of AT is
often burdened with labour measurement
problems unless post- ridgirg operations can
be largely adapted 10 the technology, which
in tum will minimise the incidence of labour
shifting.

Animal Traction as a Component
Technology

®

AT is no more than an integral component,
and therefore cannot usually be pursued
independently of the other components of the
on-farm technology package. In order to
derive maximum cconomic 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,

Ownership Structure of Animal Traction
Technology

(©)

Probably the most important determinant of
the choice of model for the economic
analysis of AT is the ownership structure
prevailing for the technology in an area.

Figure 3 illustrates 1his point. It is clear that the
cost structure facing a farmer and hence the
moneltary returns to AT depends on how he obtains
his equipment and animals. The farmer who hires
cquipment and/or animals simply faces the variable
cost of hiring. Another farmer who purchases his
equipment and/or animals faces both fixed and
variable costs.

The situationis even more complicated when the
cquipment and/ or animals are purchased using
formal 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 be purchased in succession rather than
simultancously, ~which  introduces  dynamic
considerations into the economic analysis. These
and other scenarios have important implications for
the cost structure, profit outlook and, indeed, choice
of analytical model.

Improper choice of an analytical model,
especially whenaccompanied 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
What we raised earlier.
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Figure 3. Potential ownership structure of AT Technology in Nigeria.

Conclusion and Recommendations

This paper has attempted to outline potential gains
from AT in Nigeria. We have a number 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 follo-
wing issues to further investigation, towards a more
menningful conclusion about the social and eco-
nomic impacts of AT at farm level in Nigeria:

(a) The relationship between demographic
features of houscholds and the relevant

indicators of AT adoption;

(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 farn activities.

(¢)  Adaptation of implements to both sole and

mixed cropping systems;

(d)  Determination of the relationship between
cultivation methods (hoe,tractor) and farm
size structures;

(¢)  Economic modelling of AT to assess its
potential monetary benefits;

(f) Neced for multi-purpose or separate

component implements for key on-farm
operations, to minimise the problems of
labour shifting and conscquent loss of
potential cconomic 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 cfforts 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 West
African Sub-region.

Résumé

L'incapacité du Nigéria a maintenir 'effort de tractorisation de I'agriculture crée un
contexte favorable & I'adoption de la traction animale. Cette communication examine
Vincidence éventuelle de la culture atrelée sur les économies de travail et d'argent et sur
l'augmentation de ia production et de la reniabilité en milicu paysan. Elle traite ensuite
des questions socio-économiques et culturelles liées a I'implantation de la traction
animale au Nigéria. L'effer de la taille de I'exploitation, du systéme de culiure et de
Uappui institutionnel sur la viabilité économique de la traction animale est mis en relief.
La communication se termine par des recommandations sur la mise en place de
programmes de recherche conceriée et interdisciplinaire.
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Economic Analysis of Cow Traction Farm Technology in the
Ethiopian Highlands

Anthony Panin* and Ray F. Brokken**

Abstract

Using a linear programming model based on data from smallholdings in the Ethiopian
highlands, this paper evaluates the farm level economic efficiency of cow traction and
the traditional o:.2n- pair. Cow traction farm technology has the potential for increasing
the net income of furmers at the existing levels of farmers’ resources.

Introduction.

Unlike many countres in sub-Saharan Africa
(SSA), the use 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 & a means tc reduce 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 wowmd be an important source of protein to
the farmers and also of daily cash income. The
widespread use of crossbred cows may contribute to
reducing pressure on grazing and towards efficient
utilisation of feed resources. Both overgrazing and
insufficient feed resources constitute a maujor
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 systen.. of the Ethiopian
highlands (Gryseels and Anderson 1983). The cows
used are crossbred. However, available cvidence
indicates that adoption has been very slow (Goe

‘Department of Agriculturul Economics and Extension,
University of Zimbabwe, P.O. Box MP’ 167, Mount Pleasant.
Harsre, Zimbabwe.

**Ipternational Livestock Centre for Africa (ILCA),
Livestock Economlst Division, P.O. Box 5689, Addls Abaha,
Ethiopia.
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1987), owing partly to the high initial investment
cost.

This study draws on the experience of smallholders
from villages surrounding Debre Zeit where, since
1980, cow traction technology has been introduced.
A lincar programming analysis of two traction
technologies - traditional paired oxen teams and
crossbred cows - is presented in terms of their effects
on cropping patterns, income, labour use,and sales
of crop 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-
menled with information from sccondary sources
where necessary, to constuct a companative
analysis which attributes differences in results to
differences among tractior. 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 replacemzant
scenarios referred to as Models I and 1. Model I
assumed that replacements would be purchased and
no breeding animals or followers arc kept on the
farm. Model Il assumed that replacements for the

"The analysis for this article was done while Panin was with
International Livestock Centre for Africa (ILCA) as Posl-
doctornl Associate (1987/89). The views in this paper are
those of the authors and should not be attributed to ILCA.



traction animals as well s for the females for
producing them are produced on the same farm.

Constraints

The basic constraints inctude 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 the
distinct different farming operations over a one year
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 of 90% DM
roughage is taken as hay and grazing per year. In
addition, fecd from communal grazing is assumed
available in the amount equivalent to 5000 kg of
90% roughage.

Minimum household subsistence requirements
were specitied as 1000 kg of cereals of which a
minimum of 500 kg teft 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 minimum reserve of feed, 6000 kg, over and
above anaual requirements for animals was
specified for each farm traction techneclogy. These
quantities represent normal reserves kept during
nonnal crop years.

Activities.
Basic cropping activities were the same in models |
and II for the two traction alt..aatives. These

included teff, wheat, barley, oatc 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 menths was assumed
for crossbred cows used for traction, and that cows
ray 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 aggrepate 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 « encentrated 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
supplying the expected replacement of itself and one

Table 1. Seasonal labour and animal traction time constraints

labour animal traction
Period season (man-hrs) time (hrs) *
1 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 sinall surplus of both females and
males would accre over time. The replacement
model derived an cxpected 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 1 year to 4 years of age.

For crossbred cc: traction no replacement
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: of 0.5 two- year old males annually.

Net annual weaning rates were assumed the
same as for local breeds even though the calving
internal was shorter by 4 months. However, the
crossbred animals were assured to mature for use
as icplacement breeding stack one year carlier than
local breeds under traditional management. This
gives a 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 threc-year old females results, of
which 0.25 are nceded 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 1 to 2 years,
and 1.52 female followers ranging in age from 1 to
3 years.

Of course fractional animals cannot exist.
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 approximaie a representative integer
inventory set and adequa:ely serve the purpose for
comparative analysis among alternative traction
technologies.

Resuits and Discussion

Results are presented in 3 sections: Model I, Model
II and sensitivity analysis of Models 1 and II.
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Model I: 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) Maxi-num net farm income, exclusive of the
value of farm produced goods consumed by
houscholds, was 67% higher for cow traction

technology than oxen pair.

Except for the inclusion of oat hay in the cow
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 planted.

b)

Under the traditional oxen pair technology,
total draught animal time in period I was
utilised; even so, all crop land was cultivated.
Both teff and wheat was planted in excess of
minimum household requirements. After
mecting all the minimum requirements for
cercals 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 [ and the utilisation of
all the land area available to cereals.

c)

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 productionis limited by
the inadequacy of draught animal time

(Gryseels et al. 1983).

Similar to the traditional oxen pair, all crop
lana 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 highest
net revenue per ha.

e)

Under the oxen pair technology income was
carned from sale of teff, wheat, horse beans
and fodder. Cow traction houscholds, on the
other hand, had a considerable quantity of
milk and dung for fuel for sale in addition to
sales of teff, horse beans and fodder. Income
fram 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.



Table 2. Optimal solutions obtained by sub-model I, Farm size 2.55 ha,

Optimal farm plans

Item Traditional Crossbredcows

Net farm income (birr) 620.15 1034.44

Total cultivated area (ha) 2.55 2.55

Area cropped in (ha):
teff 1.14 1.15
wheat 0.90 0.54
rough peas 0.14 0.14
hors. beans 0.37 0.37
oat hay 035

No. of draught animals

to be replaced (head) 0.25 0.25

Sheep 4 4

Feed transferred (kg dm) 309.00 4870.00

Sales:
cull ox (head) 0.13
cull cow (head) 0.13
sheep (head) 1.20 1.20
roughage (km dm) 5993.95 4996.94
manure (kg) 0.00 2513.30
milk (kg) 0.00 3405.00
draft oxen time (hrs) 0.0 +
grain (kg) .
teff 425.04 421.54
wheat 324.84 0.0
horse beans 158.81 158.81

Purchases:
milk (kg) 215.0 0.0
manure (kg) 0.0
draught oxen time + 85.5

Total annual labour use

Aman - equivalent hours) 1765.49 2409.7

+ not specified for the respective farm technology.

g)

The impact of cow traction technology on
total annual labour use was substantial,
providing an increase of 37% over the
traditional oxen pair techrology.

Model II: 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 1 and H reveals the following key

points:

a)

Net farm income obtamed through Model 11
relative to Model I increases for both traction

b)
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systems. Itis 38 and 133%, respectively, for
traditional oxen pair and cow traction
technologies. The increases in income for
the traditionalist arc gencrated from the
introduction of sales uf milk, manure, cull
cows and surplus followers; but for the cow
traction, they are attributable to the sales of
incrcased manure and followers. Income
from cow traction technology still remains
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.



Table 3. Optimal solutions obtalned by Model 11, Replacement Animals and Breeders Produced on

Farm.
Optimal farm plans
Item Traditional Crossbred cows
Net farm income (birr) 854.18 1714.83
Total cultivated area (ha) 2.55 2.55
Area cropped in (ha):
teff 1.10 1.15
wheat 0.72 0.54
ruagh peas 0.14 0.14
horse beans 037 037
oat hay 0.22 035
Feed transferred (kg dm) 11470.62 728.00
Sales:
cull ox (head) 0.13 0.0
cull cow (head) 0.13 0.08
surplus followers (head) 0.26 0.0
surplus male
followers (head) 0.0 0.5
surplus female
followers (head) 0.0 0.19
sheep (head) 1.20 1.20
roughage (km dm) 0.0 2038.94
manure (kg) 3862.95 4110.66
draught oxen time (h) 0.0 +
milk (kg) 5350 3405.00
grain (kg)
teff 392.33 427.54
wheat 161.19 0.0
horse beans 158.81 158.81
Purchases:
draught oxen time + 85.5
Total annual labour use
(man - equivalent hours) 1840.9 2409.79

+ not specified for the respective farm technology.

c)  There is a reduction of sales of roughzge
under the two systems, tut thic is 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 of Crop 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.

Changas in Model 1

An increase in crop land by 1 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 totzal 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 arcas, 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) ebtained through Models I

and IT",
Model I Model 11
Farm size (ha) Farm size (ha)
Technology 2.55 1.55 3.55 2.55 1.55 3.55
Traditional 620 -6 650 854 b 950
Cow traction 1034 hihd 1799 1715 higs 2479

** 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 aours. Substantial further
increase in cultivatable arca are possible under
crossbred cow traction by reducing the arca 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 a decrease of
arcas planted to teff, wheat, and horse beans, all of
which the traditionalist previously produced in
surplus of subsistence needs.

Changes in Model 11

Under the traditional oxen pair, a onc 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%.

Under cow traction, ths additional ha was fully
utilised with teff increasing by 0.8 ha and
horsebeans by 0.2 ha. This resulted in an increase
in income of 45%.

When land arca 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 cconomic efficiency is
higher in the cow traction farming 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 cxisting extension services to exploit the
potential in its wide scale adoption. Another
possibility may be to grant investment loans to
farmers interested in the use of the technology, since
its relatively high initial investmen: cost can
discourage potential adopters.

Résumé

S'appuyant sur un modéle de programmation linéaire élaboré & partir de données
recueillies auprés de petites exploitations agricoles des hauts plateaux éthiopiens, cette
étude procéde a I'évaluation de 'efficacité dconomique au niveau de 'exploitation de
l'utilisation de femelles en culture attelée comparativement a I'utilisation de la paire de
boeufs traditionnelle. H appardait que la technologie fondée sur I'utilisation de vaches
de trait offre une possibilité intéressante d'augmentation du revenu net des paysans
compie tenu du niveau des ressources dont ils disposent actuellement.
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The Social and Economic Aspects of Animal Traction in
Agricultural Production aniong Female Headed Households of
Lesotho and Swaziland

J.K.Rwelamira*

Abstract

This paper reviews research findings relevant to the social and econonic conditions of
female heads of household and the impact on the the use or nonuse of animal traction
by such households in Lesotho and Swatiland. Topics considered include: Ownership
and utilisation of draught animals, casts of owning and utilising draught animals and
implements and the special constraints of female headed households in the use of animal

traction.

The paper concludes with reconynendations for further reseach leading to governmental
policy changes to enhance the use of animal traction by female-headed households.

Introduction

Female-hcaded houscholds (FHE) for the purposes
of this paper refers to three categories of houscholds,
namely:

& thosc from which the male heads of the
houscholds have migrated away from home and
outside the food and agricultural sector to
industrics both within and outside their
countries;

@ those headed by widows;
« those headed by unmarried women.

In Lesotho and Swaziland women farmers play
a significant role in agricultural production
especially since a great percentage of rural men
often leave their homes to find employment in the
Republic of South Africa The women, in their
capacity as the houschold heads, have to combine
roles of mother and farmer during their husbands’
absence. Role conflicts resulting from this set-up
have resulted in the women farmers suffcring in
many ways.

According to the Situation Analysis of Woinen
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. Mcn also looked after cattle,
built houses and as members of regiments,
contributed agricultural labour to national and local

*Unlversity of Swazlland Facully of Agriculture
P.O. Luyengo, Swazlland.
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chicfs. Women contributed the bulk of labour in
planting, weeding, harvesting and storage, in
addition to performing the routine domestic labour,

With the advent of animal mechanisation and
later the plough (1920-1930), men took over greater
responsibility for preparing the land, previously
accomplished by women with hoes.  However,
increasing male migration in scarch 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
Vletter 1983),

Women thus now have increased responsibility
for managing crops and livestock and a new role as
houschold heads.

To help women cope with these new demands,
development planners have to take special care,
when introducing new technologics 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 third of the nural
houscholds have a pair of draught oxen and duc to
the weakened condition of most cattle during winter
and spring it is often necessary to yoke together two
or more pairs of animals especially for initial greund
breaking. A numbcr of soil seres in Lesotho are
difficult to plough unless rains have moistened the
soil. The scarcity of tillage power thus leads to



preplanting  being  improperly  done  thereby
impeding crop productivity. This is espegally true
with many FHH who are also unable to <.ganisc the
ox-ploughing and labour needed from their own
resources.  They are cither forced to cash hire,
contract and sharecrop for ploughing services or use
hand hoes which is very slow. Also only 13 percent
of the rural households are reported to have auxiliary
equipment such as planters, harrows and cultivators.
Very few FHH, which ¢njoy husband remittances,
have access to such equipment (IFAD 1985).

This 'ncans that the FHH without strong grown
hoys, have tomake one or more of the arrangements
mentioned above. For FHH, the problem may be
threefold: the woman may be without a pair of
draught oxen, without a male in the household and
without cash (o hire the required vven and pay for
ploughing labour. Since she has to wait for help, her
cntire ficld operation may be delayed causing
irreversible effect on crop yield

Swaziland

In Swaziland cattle are the most important livestock,
kept by 63% of homestcads. There are about 95,000
oxen constituting  22.6% of the total cattle
population. The average size of the farm holdings
varies between 2 and 3 ha per houschold but the
rangc is known to be from 0.25 ha up to 10 ha or
more and a few homestcads holding no land at all
(Engoru-Ebinu 1983). Of the homesteads that use
animal draught 46% usc their own oxen and 30.4%
usc hired oxen. Even though concrete data are not
casily available it is know that the majority of
homesteads that use hired oxcn are cither
female-managed or female-headed.

Even though Swazi women are not hindered by
custom from handling cattle, animal drawn
implements, because of their bulkiness and weight,
arc usually handled by men. They depend on males
to do the cultivation for them, but with the male
exodus from the rural arcas, the FHH suffer from
inadequate  supply of labour cspecially for
cultivation and transportation of agricultural
produce from the fields,

Costs of Owning and Utilising Draught
Animals and Implements

Manageinent and Feeding of Draught Animals

In Lesotho and Swaziland overstocking s
considered a national problem, which is exacer-
bated by frec communal grazing, subsidised
veterinary services and low opportunity cost of
herding by herdboys and old men which morc orless
cnsures 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 scason
(in summer) the animals are restricted and are
grazed during the day and retumed to the kraal at
night.

Capital Investment on Draught Animals and
Implements

According to Engoru-Ebinu's case study (1983) an
annual cost of Rands 388 is incvred by a small
farmer using animal draught. This cost does not
include purchase and maintenance of implements
which are cven more expensive. For an average
Swazi traditional farmer, the capital required to
invest in draught animal machinery is quite high,
Nands 1040 or more. Worse still, the maintenance
and repair cost of animal draught implements is
quite high, and spare pants for such implements are
costly. Most FHH miy not be able to afford them,

Special Constraints of FI in the Use
of Animal Traction

Legal Status of Women

In both Lesotho and Swaziland a woman occupics
an inferor position within the community and once
marmied 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 arcas it is the former rather than the latter
that governs their way of life. With such a status
women fail (o obtain credit and other necessary
production inputs.

Managing Agricultural Production
Women's difficulty in this regardis cvidenced by the
results from a study of 525 migrant voorkers’
familics in Lesotho, Most wives of migrants, who
for a greater period of the year are heads of their
houscholds, expressed their greatest problem as that
of managing agricultural production and livestock
in their husband's absence (Gordon 1981). Even
houscholds with tcams of oxen and which ieccived
migrants’ remittances still depended on share-
cropping. The commonest arrangement is where one
of the partners provides a team of oxen and rents an
implement, while the other houschold, which may
have males sround, will provide labour to handle the
oxen, sced and food for the workers (UNICEF
1985).

The situation is slightly different in Swaziland
because the Swazi women have no inhibitions in
handling oxen. Women usually do field cultivation



themselves. However, the tasks of ploughing,
fencing and milking are still ihe province of adult
males (de Vletter 1983) and fenales prefer not to do
them.

Access to Other Factors of Production

FHH without a wage earner or with a wage eamer
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 carlier requires them to
have & 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 determined 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. FHH, therefere,
whose access to Iand is very limited, find themselves
in a vicious circle: Without land rights their access
tocreditand other productive inputs and agricultural
implements is very limited. For such 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 cffort 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 usc 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 implerients that are available with the view
to make them affordable and appropriately
adaptable to women's production systeins.

Policy measures that govern agricultural credit
should be reconsidered to integrate FHH in the
mainstream of agricultural development. Rescarch
should look into cstablishment of revolving funds
for the acquisition of draught animals and
implements.

Governments should be encouraged irom 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 of production such as land
and livestock.

Résumé

Cette communication rend compte des résultats d'une étude sur la situation
socio-économique des ménages dirigés par des femmes au Lesotho et au Swaziland et
sur lincidence du recours ou du non- recours & la traction animale par ce type de
ménages. Parmi les thémes abordés figurens: le taux d'équipement en culture attelée et
Vutilisation des animaux de trait, les cofts afférents a I'équipement et & 'utilisation du
matériel et des animaux de trait, et les difficultés particuliéres auxquelles se heurtent les
Jemmes chefs de ménage lorsqu'elles ont recours d la culture attelée.

L'article se ferme sur des recommandations quant aux recherches & entrcprendre afin
d'aboutir & des changements de politigue favorables & 'utilisation de la traction animale
dans les exploiiations dirigées par des femmes.
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Les Implications Socio-éconemiques de la Traction Animale dans
la Zone du Projet du Développement Rural de Notsé

M.K.A. Gbofu*

Résumé

Lintroduction de la traction animale constitue I'un des quatre principawx volets dy
Projet de développement rural de Notsé qui vise & anéliorer le niveau de vie des petits
producteurs de la zone cotonniére du Togo. Aprés des renseignements généraiw sur les
paysans participants, cette comviunication donne un apergu des opérations réussies
d'implantation de la traction aniinale, et exanine les pratiques de gestion des animaux
et les coilts associés a I'investissernent dans la culture attelée. La quasi-totalité des
paysans qui ont adopté la technologic la trouve utile et écononudquement intéressante et
recommande son adoption @ leurs voisins.

Introduction

Le Projet du Développement Rural de Notsé
(PDRN) couvre une superficic de 150 km? et
intéresse 83,000 paysans groupés en 150 villages
dont Tactivité principale est la culture vivridre
surtout le mais ct le coton. Les objectifs généraux du
projet étatent le relévement du niveau de vie de la
population ¢t I'accroissement des productions
agricoles, ceci par:

© unc renforcement de la vulgarisation
® lc développement de mouvement coopératif
@ Vintroduction de la culture attelée (CA)

@ I'amélioration duréscau de communication et de

I’hydraulique villageoisc.

Nous nous intéresseronts sculement au volet CA
dont nous assumons la vuigarisation ; I objectif de
ce volet est d’ augmenter les superficies cultivables,
d'accroitre la productivité et de faciliter le
ranassage des produits de champ, cte.

La CA a connu un franc succds dans la zone qui
est réputée difficile a I'implantation de cette
technologic. Ce succds est di 3 une méthode
d'approche  originale  (cncadreurs  spécialisés
itinérants) permeltant un suivi technique régulicr
des attelages en place.

Rensignements sur les agriculteurs

L dge moyen des agriculteurs CA est de 40 ans. s
sont presque tous des cthnies Adja et Ewé ct sont
installés chez cux depuis 29 ans en moyenne. Les

*Projet de Développerment Rural de Nutsé (Profet FIDA),
1P 93 Notsé, Togo
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2/3 des paysans sont propriétaires des terrains qu'ils
exploitent tandis que les autres sont des locataires.
La superficic de terrain exploitable en moyenne est
de 12 ha. Presque 1009% des agriculteurs sont mariés
ct ont deux femmes en moyenne. Lagriculture
constitue de loin P'activité dominante des paysans.
En dehors de cette activité, beaucoup s’adonnent &
des activités sccondaires plus ou moins lucratives,
la distillation du vin de palme (189%), la menuiseric
(7%) et I élevage (17%).

Les Attentes de I' Agriculteur

Par ordre de prionité, les principaux avantages que
les paysans attendaient de la TA avant de se faire
équiper étaient les suivants: facilité de labour,
augmentation des superficies, facilité de sarclages,
transport pour I'exploitation, facilité de buttage,
réduction de la main-d’ ocuvre extéricure, transport
commereial, augementation des productions, faci-
lit¢ de billonnage, amélioration du niveau de vie.

Entretien des animaux

La majorité des paysans (97%) ont une étable, 5%
magasin A fourrage ¢t 20% de fosse fumicre. Le
piturage naturel constitue la scule source d’alimen-
tation. Dix 9% dennent un complément alimentaire
(surtout des graines de coton), 98% donnent la pierre
A lécher. Les sources d'abreuvement sont répartics
entre fontaines, puits, citcrnes, barrages ef marigots,
Des paysans, 997 font subir & leurs bocufs 3 ou 4
traitements peophylactiques par an.

La charrette est de loin I' élément de la chaine de
traction le plus utilisé; 100% des paysans s’en
servent, ensuite la charrue 95% Le triangle et le
butteur sont utilisés par 75% des paysans.



Tableau 1. Evolution de la mise cn place des paires de boeufs et du matéricl agricole.

Année 1985 1986 1987 1988 1989 1990

Paires de boeufs 7 26 19 22 29 16

Omuiculteurs 7 26 19 21 29 15

Charrettes 7 26 19 21 29 15
Les produits souvent transportés par la charrette Remboursement

pour leurs propres exploitations et pour le transport
rénumérés sont: mais, coton, engrais, bois, sable,
niébé, charbon, graine de coton, paille, de I'cau,
planches, ciment, briques. Le revenu annuel moyen
est de 185,000 FCFA.

La main d’oeuvre exdétricure A 1'exploitation
rénuménée diminue. Chaque année, allant de 58,875
FCFA la 1ere anne 56,143 FCFA Ia 2¢tme année
37,667 FCFA la 3¢me année.

Le rendement moyen obtenu au cours de la
dernitre campagne par les paysans CA pour les
diffrentes cultures sont: mais 1700 kgsha, coton
1400 kg/ha, ce qui est nettement supéricure 3 celui
obtenu par les payans non pratiquant ; mais 1500 kg,
coton 1135 kg.

Les problémes qui entravent la bonne marché
des travaux sur I'exploitation sont: pour les vivriers
le manque de main-d’oeuvre pendant le semis,
d’entretien, de récolte et de I'essouchement des
parcelles. Pour les cultures de rente:la chute de prix
au producteur.

Tablean 2. Les différents travaux effectués

Le montant moyen des équipements est de 344,719
FCFA.

Le montant moyen des annuités est de 65,292
FCFA.

Le taux de remboursement des 3 demeires
campagnes sont : 97%, 92%, et 84%.

Satisfaction des paysans vis 2 vis de la CA

Des paysans équipés, 98% sont contents de leurs
attelages et ne regrettent pas d’avoir adopté la TA.
Ils citent les raisons suivantes meilleurs
rendements possible, le caractere moins fatiguant du
travail. Selon les paysans équipés, 78% des
villageois avec qui ils sont en contact ont une
opinion trés positive sur la TA. 87% des paysans
encouragent leurs voisins 2 leur emboiter le pas en
adoptant cette technologic. 90% des paysans
déclarent qu’aprs avoir subvenu durantl'année aux
besoins de leur famille, ils arrivent économiser en
moyenne 80,000 FCFA.

Année lere 2¢me tme
12re caison

Sup, ‘aborr 232ha 4.25ha 5.10 ha
Sup. buttée 2.i9 ha 4.10 ha 4.69 ha
Sup. sarclée 1.93 ha 3.00 ha 3.50 ha
28me saison

Sup. labour 238 ha 3.50 ha 4.20ha
Sup. buttée 2.22ha 2.74 ha 2.62ha
Sup. sarcléc 23iha 2,80 ha 3.5 ha

Abstract

The introduction of animal 1raction is one of the four main thrusts of the Notse Rural
Development Project to improve the lot of the small farmer in a cotton-growing area of
Togo. This paper describes bricfly the background of the cooperating farmers, the
agricultural operations successfully transferred to animal traction, animal management
and the financial cost of investing in animal traction. Almost all the farmers who have
adopted animal traction find it useful and profitable and recommend it to others.



Les Aspects Economiques et Sociaux de la
Traction Animale

Nyozi N’gu Kodom*

Résumé

Cette communication décrit les actions entreprises par la SOTOCO (Société togolaise
du coton) pour encourager I'adoption de la traction animale, telles que l'octroi de préts
sans intérét et 'apport d’un appui au systéme de suivi sanitaire du PROPTA (Projet pour
la promotion de la traction animale). Les avantages agricoles, économiques et
sociologiques qui découlent de I'adoption de la culture attelée sont évoqués, avec un
accent particulier mis sur la création d'emplois et sur le fait que 'augmentation du
bien-étre dans les campagnes réduit la migration vers les villes.

Introduction

Couvrir les besoins alimentaires de leur population,
passer de lagriculture de subsistance d une
agriculture de marché, ouvrir la voie A l'indus-
trialisation a partir des productions agricoles
constituent le souci majeur des responsables
africains chargés des plans de développement
rurale.

A cet effet au Togo, plusicurs organismes
comme la Société Togolaise du Coton (SOTOCO)
s'occupert  de  P'encadrement  technique  des
agriculteurs. La SOTOCO,une société créee depuis
1974 pour promouvoir la culture cotonnidre et les
cultures vivridres entrant en rotation avee le coton,
a mis en place et encadré 2,800 attelages dans ses
aires d’intervention.

L'adoption ce cette technologie qui consiste &
utiliser la force animale dans les travaux d'une
exploitation agricole débouche sur des aspects tant
économiques que sociaux que révéle aisément le
suivi des paysans équipés par la SOTOCO.

M¢thode d’Approche pour I'Equipement des
Paysans en Traction

1, La sensibilisation: Elle est du ressort de
I'encadrement de base; chefs de secteurs,
conseillers en culture attelée (CA), chefs de
sous-secteurs, encadreurs,

2. Choix de postulants: Pour s'assurer que les
attelages mis 2 la disposition des paysans
seront utilisés efficacement la SOTOCO
procede A une sévere sélection des postulants
suivant des criteres bien définis:

*SOTOCO, Atakpamé, Togo
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Disponibilit¢ en terres cultivables : pour
rentabiliser son attelage le candidat & traction
animale doit disposer de 4 3 6 ha en moyenne:
les temrains caillouteux, rocheux, couverts de
foréts etc. sont exclus.

Essouchement de terrmin : il est exigé du paysan
I'essouchement de 2 ha au moins la premicre
année de mise en place du matériel pour
permettre 'utilisation de 'attelage au début de
son acquisition.

Signature d'un contrat exigeart la culture de
coton chaque campagne agricole : ceci pour
faciliter les remboursements des préts; la
SOTOCO ayant le monopole de la commer-
cialisation de cette spéculation préleverait au
moment de la vente des montant des échéances
dues.

Versement du 1/6 du montant total de I'attelage:
celte exigence acceptée constitue un signe
d’engagement du paysan & I'adoption de la CA.

Disponibilité en main d’ocuvre faniiliale : le
postulant pour utiliser efficacement son attelage
doit avoir un aide permanent sur I'exploitation.

Ouverture X I'innovation : ne sera retenu i le
paysan qui adopte déjd fes techniques cultusales
améliorées préconisées par i’encadrement des
services agricoles (densités, semis en lignes,
fumure etc...)

Acceplation du contenu du contrat de prét pour
la CA (remboursement avee intérét). Les clauses
du contrat sont expliuées aux postulant par les
encadreurs de base.

La construction préalable d'un abri pour



protéger les boeuls et le matériel contre les
intempéries.

L'exploitation du postulant doit étre accessible
en toutes saisons afin qu'il puisse profiter de
I'encadrement technique de la SOTOCO.

Moyens Mis en Ocuvre

Consciente du faible pouvoir d'achat du paysan
togolais, 1a SOTOCO aintroduit le svsicme de crédit
pour I'obtention des attelages. Lo financement
provient des bailleurs de fonds et de L'Etat; le
montant du prét est remboursé en 5 ans sans différé
avec untaux d'intérét de 0%. Une garantie assurance
est prévue pour les cas de déces de planteurs ou
d'animaux d0ment constatés par un agent
compétent.

L'approvisionnement en matériel et en boeufs
est du ressort du Projet pour la Promotion de la
Traction Animale (PROPTA). La formation du
personnel d'encadrement et des planteurs équipés
est assunée par le service de la CA créée au sein de
la SOTOCO et appuyé par PROPTA.

Des treuils sont mis A la disposition des
planteurs pour d’essouchement des parcelles a
mettre en valeur.

Leservice dela Samté Animale s’ occupe du suivi
sanitaire des boeufs de trait et des traitements
prophylactiques sont organisés 2 ou 3 fois dans
I’année suivant les régions en dehors des traitements
ponctuels sollicités par les paysans en cas de
constatation de maladics.

Le recyclage et le suivi technique des paysans
équipées sont assurés au niveau des régions par les
chargés de CA et les encadreurs.

Résultats

Depuis son introduction en 1979 la CA s'est
développée d'unc fagon inégale dans les zones
d’intervention de la SOTOCO. Les résultats bien
qu’encourageants comportent certaines faiblesses
surtout au niveau de la maitrise des techniques
culturales.

Dans les savanes oil scnt mis en place plus de
90% des attelages, la pratique de billonnage est
prcsque de régle et suivie du scarificage au
détriment du labour 3 plat en partant du sarclage et
du buttage. Dans cette région le point saillant de la
CA reste 1'augmentation des superficies. Dans les
autres régions et surtout dans les plateaux et cu sud
du Togo la TA évolue encore timidement pour
diverses raisons: le paysan du sud du pays n’est pas
éleveur, donc craint les boeufs, L'essot:chement qui
est coliteux constitue un goulot d'étranglement,
cette région étant plus arrosée donc boisée.
Néanmoins toutes les techniques culturales sont
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pratiquées par !attclage surtout 12 o la main
d’ocuvre familiale est rare (sarclage et buttage par
les enfants et les femmes alors que les travaux de
labour en location se poursuivent chez les tierces
personnes).

Tinpact de la TA dans les Exploitations
Agricoles

Alitgement de la pénibilité du travail du sol
L'utilisation d’un matériel plus performant et

d’un maniement plus aisé rend le travail plus
facile et diminue I'effort du paysan.

1

Une enquéte chez les pratiquants de la TA
montre que les raisons de I'adoptionde la CA
résident dans la facilité des travaux et la
rapidité de leur exécution.

Raccourcissement des temps de travaux

Dans toutes les régions du pays la durée
moyenne des différentes fayons culturales se
présentent comme suit par attelage et par ha:

4 jours contre 20 jours A la main.
2jours -

2jours “ 6 jours

2 jours 16 jours

2 jours 16 jours

2 jours 16 jours

labour 2 plat
scarifiage
semis
sarclage
billonage
buttage

3. Augmentation des superficics cultivées

Au sud du pays et au centre, suivant la
dispenibilite des terres une paire de boeufs
travaille 4 2 6 ha paran. Au rord, surtout dans
la région des savanes ol le billonnage est
pratiqué, 12 ha sont réalisés par attelage dorit
2244 ha pourle pratiquant lui méme et le reste
en location.

Manuellement, avec ladaba, un exploitant agri-
cole ne pcut entretenir que 2 2 3 ha par an.

Augmentation des rendements

LA ol le labour A plat est réalisé on note une
nette augmentation des rendements des
cultures ; le meilleur ameublissement du sol
entraine un meilleur enracinement des
plantes et I'emmagasinage de I'eau de pluie
dans le sol diminuant 'effet de {a secheresse.

Sur billons le développement végétatif des
plantes est réduit surtout en cas de
sdcheresse, m&me légere soit-clle se
traduisant par un rendement inffricur., Le
sarclage avec I'atielage est iinpossible. Un
surplus de 400 voire 600 kg/ha se dégage en
labour A plat avec la charrue suivi de



sarclages fréquents et précoces avee la houe
triangle.

Augmentation de la production

L'extension des superficies cultivées
conjuguée aux meilleurs rendements des
cultures débouche sur une augmentation
sensible des productions du pratiquant de la
CA,

Amélioration du niveau de vie du paysan

En pratiquant la CA le paysan depasse le
seuil de I'autosuffisance alimentaire et passc
A une agriculture de marché.

Réduction de la main d’ocuvre salarinle
saisonnidre

Aux moments de pointe ol la main d'oeuvre
devient rare ct chere le pratiquant de 1a CA
exécute ses travaux sans soucis dans les
delais qu'it s’est fixés,

Fixation du paysan sur les mémes parcelles

En utilisant les déjections des animaux pour
la fabrication du fumier de ferme 2 partir
d’une fosse-fumiere préalablement
aménagée A cote de I'étable, I'agriculteur
fortilise ses champs économisant ainsi des
sommes non négligeables pour I’achat des
engrais. La structure du sol étant renforcée
par lamatiere organique provenant du fumier
épandu, le nomadisme agricole est réduit et
les terres fertiles sont économisées pour les
générations futures.

Facilité duns le transport

Au centre et au sud du Togo, la chaine
d’attelage comporte toujours une charrette,
qui est utilisée pour les transports de toutes
sortes. Ceci constitue unc source de revenus
importants pour le propriétaire; une étude
menée dans la région des Platcaux en 1986 a
révélé que le transport apportait en saison
30,000 FCFA al'utilisateur par mois (SMIG
au moment de I'enquéte de 499 FCFA par
jour). La charrette est tres sollicitée en
location pour le transport des marchandises
les jours de marchés et pour la rentrée des
récoltes.

10.  Frein i I*2xode rural

Les nombreux avantages qu'offre la TA
constituent un attrait pour les jeunes qui au
licu de fuir les villages pour les villes A la
recherche du travail, optent actuellement
pour I'agriculture avec adoption de la CA.

Des centaines sont instaliés chaque année par
I’état sur des perimetres aménagés sous l'enca-
drement technique acs organismes intervenant dans
le milicu rural. Les attelages leur sont liveés  sur
crédit dans les mémes conditions que celles
indiquées plus haut.

Mis A part ces cas précis des jeunes sans terres,
on note un engoucment vers la CA des éléves ayant
abandonné les classes pour diverses raisons et
devenus aides familiaux et qui cherchent 2
s'installer pour leur propre compte sur les terres de
lears parents.

Conclusion

Comparativernent  aux auires méthodes de
préparation du sol, la CA parait la technologie la
micux indiquée pour atteindre [I'autosuffisance
alimentaire et dégager des surplus de production
commercialisables susceptibles d4’augmenter le
pouvoir d’achat du paysan et partant son niveau de
vie, dans nos pays ol le coit de la motorisation
dépasse les moyens de la masse rurale.

P'extension des superficies cultivées, la
réduction de la pénibilité du travail du pratiquant de
la CA, les revenus additionnels provenant du
transport A la charrette et d’ autres avantages incitent
a la adoption de Ia CA comme moyen pour sortir peu
A peu du sous-développement.

Pour promouvoir P'intensification de cette
technologie, il est indispensable que I'information
et la sensibilisation touchent toutes les couches de
la population rurale afin qu'elles prenncut
conscience de la nécessité de remplacer leurs outils
rudimentaires et ancestraux pour la TA qui est source
de progres dans la production agricole.

La formation des agricultcurs déja équipés pour
'utilsation rationnelle de toute la chaine de
I'attclage  augmenterait  la productivité  de
'exploitation et la main d'oeuvre familiale serait
libérée p:our d’autres activites lucratives,

Abstract

This paper describes the efforts of SOTOCO (Togo!. ¢ Cna:ton Company) to promote the
adoption of animal traction by providing interest-free loans and by supporting the health
control system of PROPTA (Project for the Promotion of Animal Traction). The
agricultural, economic and sociological benefits of adopting animal traction are
described. Ainong the latter are stressed the creatian of jobs and the fact that increased
prosperity in the country slows urban drift.
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Le Transfert de Technologie: Quelques Enseignements
Basés sur I’Expérience Mali-Sud

Paul Klcene*

Résumé

Cette communication examinc quels sont les meilleurs moyens de transmettre les acquis
de la recherche sur la traction animale aux paysans. De tels transferts doivent s'effectuer
selon un processus continu et acaptatif, conformément au type de groupe cible que
constituent les usagers finals. Aprés avoir expliqué convnent caractériser les groupes
cibles selon les conditions économiquies, techniques et sociologiques prévalantes,
Iauteur décrit les n¥éthodes de vulgarisation utilisables pewr le transfert de technologie
(démonstrations des techniques culturales, formation des paysans et stages de dressage

des boeuifs).

Recherche adaptative sur le transfert
de technologie

L objet de cette présentation n’étant pas la mise au
point technologique mais son transfert, nous
n’ exposerons pas davantage nos vues sur la mise au
point technologique. Ceci dit, e feed-back des
cnscignements obtenus auprés des producteurs
agricoles lors de la phase du transfert sont ¢’ une
importance primordiale pour la mise au point
technologique qui se fait rarement unce fois pour
toute, mais qui cst le résultat d’un processus d'aller
retour multiple entre les praticiens paysans, les
chercheurs, Ies vulgarisateurs et les fabricants,

Le transfert réussi dons le domaine de la
Traction Animale cst le résultat de I'intéraction
positive cntre un grand nombre de facteurs. La
recherche adaptative suit forcément une approche
systémique o une approchc de recherche-
développement. Autrement dit, les problémes du
transfert  doivent étre  appréhendés de  fagon
“holistic’ (globale, englobant tous les points de v
possibles) et dans un contexte interventionniste.

Ce n’est que dans des situations d’action sur le
dévcloppement (vulgarisation, formation, crédit)
que I’on peut valablement étudier fa problématique
du transfert. Cette néeessité du créer des situations
de recherche-actions a déja é&é mise en lumiere par
Tourte dés 1965.

Groupes cibles

Tout d’abord, il faut clairement définir la zonc de
production agricole dans laquelle on veut introduire

*Centre de Coopératlon Internationale en Recherche
Agronomique BP 5035-34032 Montpellier Cedex; France
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technologic. Souvent, cela consiste a faire unzonage
3 Pintéreur d’une grande région agrcole en
fonction de critéres liés 4 la TA. Pour unc méme
région, ccla peut conduire 3 un ’sous-zonage TA'
spécifique. Dans un souci de pragmatisme, on
définira les sous-zones sclon des limites aussi
proches que possible des découpages administratifs,
des secteurs & encadrement, cte.

Les principaux critéres de ce zonage de transfert
sont le degré de présence, I’ ancienneté, fa nature et
le niveau technique de la TA déjaexistante. B ne faut
pas ftablir un zonage trop détaillé, sans quoi
I'organisme de développement et/ou de vulga-
rsation ne pourra pas cn tenir compte. En zone
Mali-Sud, par exemple, on a d abord distingué trois
sous-zoncs en fonction du taux &’ exploitations: plus
de 70%, zonc intcrmédiaire, moins de 10%%.

Si, dans la premire sous-zone, la question est
d’améliorer des techniques existantes et d'intro-
duire des technigues spéeifiques, dans la demiére, la
question est d'introduire la TA A partir de son point
z€ro.

Les expériences antéricures menées dans le
cadre d'unc recherche-action sur I'équipement en
TA d’exploitations pratiquant la culture manuclle
(Kleene et Kone 1990) ont montré que méme dans
des zones fortement équipées (plus de 70% des
exploitations), I'apprentissage des techniques de la
TA nc va pas sans graves problémes pour certains
paysans.

Cest pourquoi, dans la typologie des
exploitations (voir Tableau 1), distinction a été faite
entre les exploitations de type 'C' (non-équipées
mais ayant déja unc pratique de la TA) et celles de
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Tabeau 1, Typologie des exploitations et thtmes techniques proposés

Type d’exploitation
Exploitation équipée qui dispose au moins
2 paires de bocufs, d’unc charrue, d'un
multiculteur, d’un semoir, d’une charrete
asine ou bovine, ct d’un troupeau bovin
d’au moins 10 tétes y compnis les boeufs de
labour.

Exploitation qui dispose d’au moins 1
paire de boeufs et une charrue ou un
multiculteur (1 unité de culture attelée),
mais qui est encore sous-équipée. ,

Exploitation non équipée, ou disposant
d’une unité de culture attelée incomplete,
mais qui connait la culture atttelée pour
I’avoir pratiquée

Exploitation non équipée qui pratique la
culture manuclle traditionelle, qui ne
connait pas ou connait mal la culture
attelée.

Propositions techniques

® construction d’un parc amélioré + litidre
abondante (tiges des céréales)

® intensifications des cultures: fumidre organique
+ travail du sol

* matéricl agricole performant; charrue Rump-
stadt, multiculteur Ariana, charrette bovine;
amélioration productivité du troupeau; Plus en
général les mémes thémes que B,

® culture fourragere de niébé ou de mucuna

® conditionnement des boeufs d’attelage, cons-
truction d'une étable + litidre;

* maitrise des superficies cultivées, compte tenu
de la capacité de travail des bocufs;

® amélioration des techniques culturales; grattage
en sec, buttage cloisonné, multiculteur 5 dents;
culture mécanisée de I'arachide (densité, sarclo-
binage); compostages des tiges de céréales

® lutte anti-érosive,plantation haies-vives.

® crédit premier équipement: priorité au multi-
culteur (grattages,sarclo-binages);

® maitrise des techniques culturales (sarclo-
binages)

® limitation des superficies(coton surtout); soit:
emprunter I'équipement.

® organisation d'un grenier de prévoyance au
niveau de la communauté villageoise pour aider
les plus nécessiteux;

* intensification particlle:introduction des tech-
niques d'intensification, en culture manuelle, sur
une petite superficic d’abord (0.25 4 0.5 ha).

Source : Kleene et al. 1989.

type ‘D' dont les cxploitants n'ont aucune
expérience personnclle de Ia TA. Pour un paysan, le
fait d'avoir assisté & des travaux en TA chez ses
voisins, ne change pas grand chose A son defaut de
maitrise technique, laquelle ne s’acquient que par
exercice direct.

Conditions Economiques et Techniques

Comme nous I’avons déja fait observer, le transfert
de technologic dans le domaine de la TA ne peut
réussir que si un grand nombre de conditions sont
remplics simultanément.
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Sur le plan économique, les principales de ces

conditions sont;

® L'acces des exploitations cibles (par type) &
suffisament de terre cultivable pour rentabiliser
I"attelage (en zone de savane, de 4 A 6 ha pour
une paire de bocufs.)

® L'existence d’'un marché assez bien organisé
permettant aux paysans de vendre leur surplus
ce récolte, surplus résultant des progrés de
productivité dus A la TA;



® Des rapports de prix qui induisent des marges
brutes d’exploitation suffisamment incitatives
pour pousser A I'investissement nécessaire A CA.
I est question ici de I ensemble des rapports de
prix, d’une part des bocufs, du maténicl et des
intrants, et d'autre part des produits agricoles.
En prenant pour réference la zone de savane de

900 4 1000 mm de pluviométrie, on peut poser, en

gros ot comme ordre de grandeur que:

@ Les paysans-cultivateurs en culture manuelle
atteignent le niveau de Pautosuffisance en
matidre alimentaire, mais ne produisent guére de
surplus commercialisable. Ils cultivent entre 0.5
ct 1 ha par actif sur des terres Iégeres cn culture
pluviable.

Au début de leur pratique de Ta CA bovine, la
surface que cultivent les paysans est doublée en
2 ou 3 ans avee une superficie par actif qui atteint
1.5 ha Les rendements moyens n’ augmentent
pas significativement. Dans ces conditions, la
TA ameéne le doublement du produit brut.

Des progris trés substanticls peuvent encore Gtre
obtenus, par unc nouvelle augmentation de la
superficie par actif (jusqu'a 2.5 et 3 ha dans la
zone de Koutiala) ct/ov par une croissance du
rendement d I'hectare voeu ardent des agro-
nomes (Berckmoces ct al. 1989; Kleene et Kone
1990).

On conslate souvent que, dans des zones de forte
progression de la CA, unc certaine pénuric apparait
sur le marché des boceufs, d’ ol une flambée des prix.
C’est pourquoi les derniers venus A la CA font face
A des rapports de prix bien plus défavorables que les
premiers. Devant ce fait, dans le cadre de 1 action de
la Compagnic Malienne pour le Développement des
Textiles (CMDT), la Recherche-Développement a
conscillé en 1984 de porter de 4 A 5 ans Ie delai de
remboursement du crédit de premicr équipement.
Une action expérimentale de crédit avait permis de
micux cemer I'cnsemble des mesures ' accompa-
gnement nécessaires (Sanogo ct al. 1989.)

Les conditions économiques favorables ou
défavorables A Iintroduction et/ou 3 I'amélioration
de la TA ont été décrites en détail par Bigot et
Binswanger (1988). 1l est évident que la densité de
la population agricole active par rapport 3 la
disponibilite de terres cultivables est un facteur
détlerminant.  Mais pour fixer les seuils dintro-
duction possibles pour la TA, beaucoup d’autres
variables entrent cn jeu, comme par exemple la
fertilité ct la texture des sols, la pluviométric, le
régime des pluics, Ja structure sociale des
cxploitations (équipement individuel et équipement
des groupes de producteurs etc...)
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Pour citer un cas extreme: A Java-Ouest, 3 A
4000 mm dc pluic par an, sol volcanique riche, 2 &
3 cultures successives par an sur la méme parccelle,
trés haut rendement (5 3 6 tha de paddy par cycle
de culture), mais 1500 A 2000 habitants ruraux par
km?, la sudacc moyenne cultivée par unité de
production atteint & peine 0.3 ha. Dans ce contexte
la TA est en train de disparaitre. La raison de ce
phénomene scrait I'impossible d'cntretenir les
buffles faute de place pour cultiver des fourrages.

En Afrique de L Quest, dans des zones 3 grande
densité de population entidreraent en  culture
manuelle, Pintroduction de la TA s’avére trds
difficile. En théorie, des unités d’ attelage pourraient
étre exploitées par un systéme de location ou de
travail ¢n régie, mais il faudrait alors, que la TA
permette des rendements supénicurs 3 ceux & fa
culture manuclle. De tels systémes n’ont guére été
trouvés; cela constitue un défi pour la recherche
syst¢me en amont.

Dans des zones moins peuplées, la faible
rentabilité de la TA est souvent liée A de trds faibles
taux  utilisation des attelages au cours de I'année.
C’est une raison économique, mais a solution st
d’ ordre technique et social,

Conditions techniques

De grands cfforts sont consaerés & la mise au point
matéricl agricole de la TA. D'importants progres
ont été réalisés dans ce domaine. Malheureusement
on ne peut pas en dire autant des soins apportés aux
animaux detrait, dleur dressage, leurhamachement,
leur alimentation, leur entretient en général,

A la fin des années 70, cnviron 60% dcs
exploitations du Mali-Sud disposaient déja au moins
d’unc paire de bocufs. Actucllement, le taux de 70%
a été dépassé, un des plus élevés de I'Afrique de
I'Ouest. Pourtant cette CA connaissait beaucoup de
ditficultés, les principales étant:

® Mauvais cntreticn des bocufs cn saison séche,
manque de surveillance (pas de gardiennage),
défauts  d’abreuvement et d'alimentation
correctes;

o Utilisation des animaux sculement pendant une
trés courte période de I'année, essen- ticllement
la période des labours;

© Un systéme de dressage brutal, peu évolutif,
basé sur la contrainie ¢t conduisant & un taux
d'échec élevé par perte des animaux.

La premigre mesure 3 preadre élait ' introduire
un  paquet  technologique  de  svins  ct
conditionncment des bocufs en saison  séche
(Vierstra et Sanog 1985). Leffet immédiat de cette
action sur les performances des animaux incita les



paysans A expérimenter d autres * produits’ proposés
pour la TA.

En zonc Mali-Sud, une meilleure rentabilité des
attelages a été obtenuc par, entre autres, les mesures
suivantes:

@ Introducuon du semoir Super-Eco a partir de
1978, par la CMDT;

© Misc en évidence de P'importation du travail des
outils  a  dents, dabord  par  la
Reclerche-Développement, puis par la CMDT.
T.qall en sec, en semi-humide et travail
d’entretien (sarclo-binage);

® Introduction du billonnage cloisonné, lequel
conduit 3 une meilleure retention des caux de
pluie.

En ce qui concerne le dressage, la reprise de
cette technique  a éé introduite dans le cadre de
I'attribution des crédits de premier équipement,
notamment pxr I’ organisation de stages de dressage
dec 3 semaines, au niveau de village et sans
investissement lourd.

Sangaré et al (1986) ont donné unc déscriplion
détaillée de cette action, cependant que Mangroop
(1989) a préparé des manuels pratiques et des aides
audiovisuclles facilitant la diffusion rapide de ces
techniques.

Cette énumeration non  cxhaustive des
conditions techniques et économiques de la réussite
du transfert de la technologice de la TA serait tres
insuffisante si n’était mentionnée Iobligation de
disposer d’un systéme de crédit cfficace, particu-
ligrement en ce qui concerne I'acquisition des
animaux de trait. Cette forme de crédit est
considérée comme I'une des plus difficiles. De trés
nombreux échees ont @€ cnrégistrés dans ce
domaine, alors qu’il est dunc impontance vitale
pour bnser le cercle vicicux de la faiblesse de la
productivité en culture manuelle,

Méthodes de transfert

Ainsi que nous I'avons souligné, aucun transfert de
technologic dans le domaine de la TA ne peut réussir
si certaines conditions économiques et techniques
ne sont pas remplies.  Si ces conditions sont
satisfaites, le transfert, par lui méme, pose peu de
problémes. 1l doit se faire en étroite collaboration
entre chercheurs, techniciens et vulgarisateurs,
d'abord A unce échelle intermédiaire entre le "village
de recherche’ ef la vulgarisation de masse. 115" agit
de mener, sur des échantillons suffisament grands,
mais contrdlables, des actions de prévulganisation
qu’il faut diment évaluer (Verbeek et al. 1986).
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Cest sur ces prototypes, testés de concert avec
la vulgarisation améliorés dans leurs points faibles,
que des actions de communication qui responsa-
bilisent au maximum les groupes et colledtivités
paysanncs.

Des démonstrations fechniques assurées par des
paysans volontaires et réellement représentatifs
sclon la typologic sont probablement le meilleur
moycen de diffusion rapide. La pratique du cadeau
est A proscrire, le paysan volontaire devra supporter
lui-méme tous les travaux et toutes les charges
financiéres. La qualité de la démonstration
technique doit étre exemplaire. Pour parvenir A ce
résulla, il faut avoir un staff de technicens
réellement  motivés, armés d'unc  véntable
compétence pratique et supporté par unc logistique
efficace.

Dans le cas du Mali-Sud, la formation pratique
des paysans ct des agents de développement, dans le
cadre des stages de dressage de bocufs, constitue le
pivot du systéme de transfert.

Le stage permet d’aborder, outre le dressage
proprement dit, tous les problémes de la CA, dans
un contexte idéal de formation-démonstration.

Si, de plus, les stagiaires sont régulidrement
suivis aprés lc stage dans des démonstrations de
groupe, comme prévu dans 1" Approche Village
(Verbecek et al. 1986), on peut atteindre un taux élevé
de réussite technique et économique (Sanogo ct al,
1989).

Conclusion

Au cours de celte communication, nous avons
d'abord souligné I'importance du patrimoine
universel entechnologic de laTA dans lequel choisir
la technologic a diffuscr.

Unc approche systéme, appliquée dans un cadre
Recherche-Développement permet Pidentification
des groupes cibles, de leurs besoins, et de leur
aptitude A adapter la technologic proposée.

Le transfert de technologic se fait sclon des
mnéthodes essenticllement basées sur des démons-
trations pratiques organisées dans un cadre de
formation qui reconnait plcincment la responsa-
bilité, lc savoir fairc et le libre volontariat des
paysans.

Méme si 'on applique des méthodes trds
performantes de communication, le transfert ne se
fera pas si la technologic proposée n'est pas
récllement  pedformante et si les conditions
¢conomiques techniques ct logistiques de son
introduction ne sont pas réunics.Beaucoup d efforts
devront étre faits pour améliorer I'ensemble de ces



conditions et créer ainsi un climat favorable a
I'introduction et/ou A I’amélioration de la TA.

Pour ce faire, on doit disposer de chercheurs
pragmatiques, qui acceptent de s'intéresser 2
I'intéraction des factcurs techniques et
socio-économiques, ct préts a collaborer sur le

terrain avee les agents de vulgarisation ct les
paysans.

La recherche adaptative sur le processus et les
conditions du transfert technologique en TA mérite
autant ¢ estime de la part du monde académique que
tout autre domaine de la scicnce.

Abstract

This paper discusses the best ways to transfer the results of research on draught animals
and related topics to farmers. Such transfer of technology should be a continuous and
adaptive process according to the nature of the target groups who are the ultimate
users.The author describes how to characterise target groups according to prevailing
financial, technological and sociological conditions. Extension methods for transfer of
technology are described including demonstrations of cudtivation techniques in villages
and training schemes for farmers and their animals.
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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 survey of traditional techniques and
activities of rural women in Nigeria and rural infrastructural facilities available to them.
It looks at the relative contribution of animal traction technologies to other technologies
used by rural women and recommends the adoption of several strategies for improving
thier quality of life, including the implementation of appropriate animal traction

technologies.

Intrcduction
The rural women discussed in this paper do not have
access to basic amenities like pipecborne water,
electricity, access roads. They also lack other locally
developed or imported technologies that are useful
to conduct their normal day to day work, covering
home, farm and other income-generating activities,

The development of rural areas in Nigeria is
dependent on the productivity of these women, who
are involved in nurturing children while still
engaged in all their other activities. Unlike their
counterparts in urban areas of Nigeria, they
predominantly use manuai labour for their day to
day activitics. Equipment, where available, is very
crude and no longer meets present-day population
growth cdemands and changes in traditional
practices.

The lack of appropriate technologies to suit the
conditions of rural women dwellers was identified
as one of the major factors affecting their pro-
ductivity. Therefore, in order to seek a solution to
this problem, the Federal Department of Agriculture
(then Rural Development) in 1983 sponsored a
nationa! workshop on ‘Indigenous Technology for
Rural Women' where issues surrounding the
problem of appropriate technologies for rural
women were discussed.

Following the recommendations of the
workshop, a National Committece on Appropriate
Technology was set up with the following terms of
reference:

*Federal Agricultural Coordinating Unit Kaduna, Depart-
ment of Agriculture, Federal Ministry of Agriculture,

244

® (o develop an effective management frame-
work around which to structure appropriate
technology development for rural women in
Nigera;

® to establish machinery for the survey and
analysis of the use by Nigerian rural women of
the relevant equipment and indigenous
technologies;

® 1o establish machinery for the survey of locally
developed or improved technologies in use in
Nigeria, their sources, problems and prospects
for wider adoption;

® to establish machinery for the generation and
diffusion of technologies that could enhance the
quality of life of rural women in Nigeria.

It was agreed that subsequent activities on rural
technology would be expected to use the results of
the survey to identify selected technologies for
further development and eventual dissemination to
rural areas.

The committee then conducted a national survey
of traditional technologies and activities of nural
women in Nigeria, noting the various methods used
by them in performing their day to day work. This
paper presents a summary of the data obtained
during the survey, showing existing rural infra-
structural facilities and the relative contribution of
animal traction technology to each of the other
technologies used by rural women. It then analyses
data and makes recommendations to implement
appropriate animal traction technolagy programmes
for rural women.



Table 1. Infrastructural facilltles at surveyed locaiions.

Villages Infrastructure

State surveyed A B C D E F G H 1

Anambra 10 0 0 10 10 10 0 4 6 7
Bauchi 10 1 1 9 8 10 7 0 1 8
Bendel 9 ] 2 8 5 8 6 0 4 2
Benue 6 0 0 6 3 6 0 1 1 0
Borro 10 2 2 10 2 8 1 0 0 5
Cross River 11 3 3 3 1 9 1 2 2 0
FCT* 3 0 1 1 2 2 2 | 2 |
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 i) 10 10 0 5 9 7
Kwara 3 1 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 | 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 |
Plateau 8 2 2 7 5 8 3 3 7 4
Rivers 6 6 5 5 5 5 0 1 4 5
Sokoto 6 0 0 5 3 5 3 0 0 0
Totals 142 46 48 121 87 124 43 40 64 61
Percentages 100 32 34 85 6l 87 30 28 45 43

*FCT = Federal Capital Territory
A = Tap water
B = Electricity

Data Analysis

The survey was carried out in the then 19 Nigerian
States and Federal Capital Territory. In general, in
most villages surveyed there was no tap water or
clectricity. Conversely in most there were primary
schools and reasonable access to public transport.
Health institutions were relatively available though
not as frequently as primary schools. With the
exception of some staies, post-primary schools were
lacking, as was the case with recreational facilities.
The presence of women's cooperatives and financial
institutions varied from state to state, but in general
slightly more than half of the villages surveyed had
one or the other.

The presence or absence of these institutions has
a bearing on the potential use of animal traction.

The non-availability of pipe-borme water
suggests thc need for appropriate animal traction
technology for fetching water.

F = Post primary school
G = Recreation facilities
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No electricity in an area will require adoption of
animal traction technology to overcome the
drudgery of activities like oil-cxtraction, milling,
grinding etc.

Use of ox-carts by rural women in the presence
of effective 4- wheel and 2-wheel vehicles like
buses, motorcycles, bicycies, trucks ctc. may be
difficult. It would therefore be important to know
the position in each locality in respect to the public
highways.

Financial institutions such as banks or other
lending institutions will normally play an important
role in terms of credit facilitics for operation of
animal-powered based programmes.

‘The importance of wonien’s cooperatives lies in
enhancing the general well-being and social
competence of women, through home economics
groups teaching them crafts, sewing and knitting,



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 s 5 130
Sorting/cleaning 144 100 0 0 0 0 144
Hulling 110 91 0 0 1] 9 12}

* resp. = number of respondents

The existence of recreational facilities helps
women by offering recreation to themselves and
more importantly, their children.

The existence of schools where most of the
training will be given to the growing children also
nceds emphasis. The schools may also serve as
training centres for most of the rural activities of
women in home, farm and other income-generating
activities.

The summary of data collected from various
locations on selectcd women's activities — home-
related, farm-related and income-gencrating
activitics — revealed that Nigerian rural women are
continuously involved in the following activities in
the rural areas:

Home-Related Activities

Fetching fircwood, cooking, washing dishes,
washing clothes, ironing, house cleaning, child
care, threshing, sorting, hulling, sieving.

Farm-Related Activities

Bush/land clearing, soil tilling, ridging, planting,
transplanting, weeding, chemical/ffertilizer ap-
plication, bird scaring, irrigation, harvesting.

Income-Gencrating Activities.

Spinning, weaving, dyecing, knitting, crocheting,
sewing, drying, smoking, Cruing, grinding, oil-
processing, packaging, storage, hawking, transport,
other crafts.

The grouping is not based on intensity of labour
nor priorities. It is simply a compilation. Some of
the activities of women are complementary to those
of men; sometimes a woman is tolally in charge.

Recommendations

The demand of present day socio-economic
conditions in rural areas has placed more
responsibility on Nigerian rural women. Many of
them have also been forced to be breadwinners.

Table 3. Summary of the contribution sf each technology to selected farm-related activities.
Technology

Manual Animal Mechanical Total
Activily resp. % resp. % resp. % resp.
Bush clearing 124 75 1 | 40 24 165
Soil tilling 124 81 0 0 29 19 153
Ridging 105 69 7 5 41 27 153
Planting 157 94 1 1 8 5 166
Weeding 159 95 0 0 6 165
Chemical/fertilizer 130 95 1 1 5 136
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.

Technology

Manual Mechanical Man./Mcch.* Total
Activity resp. % resp. % resp. % esp.
Weaving 44 100 0 0 0 0 44
Dyeing 25 92 1 4 1 4 27
Knitting/Crocheting 45 98 0 0 1 1 46
Sewing/Mending 49 34 7 4 92 62 148
Drying (produce) 173 98 0 0 3 2 176
Grinding 56 33 7 4 111 63 174
Oil extraction 108 83 3 3 19 14 130
Storage 170 97 5 3 0 0 175
Packaging 130 97 3 3 0 0 133
Trading/hawking 98 78 3 2 25 20 126
Transport 74 44 6 4 89 52 169

*Man./Mech. = 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 popularsation of animal-
powered devices that will cut down on cffont,
improve timeliness of operation of labour-
intensive tasks like lifing 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 technologics appropriate to the
needs of rural women.

Encouragement of morc outlets for credit
facilities in the rural arcas through govemment
policies.

Résumé

Establishment of more animal traction training
centres in the various northem 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 Govemmentorgans of the
advantages of recreation for women as it affects
their performance in their day to day work.

Research in the rural arcas should be undertaken
to determine the present status of infrastructural
facilities in therural arcas as well as tL.e number
of women in the locality indicating their specific
activitics and responsibilities. This information
will be required to determine in more specific
terms the requirement of each rural area

Cette étude présente les résultats d’une enquéte nationale sur les techniques et activités
traditionnelles des femmes des zones rurales du Nigéria et sur les infrastructures
auxquelles elles ont accés au niveau des villages. L'impact de la technologic de la
traction animale par rapport aux autres technologies utilisées par ces femmes est
examiné et 'adoption de diverses stratégies susceptibles d'améliorer leur qualité de vie,
y compris la mise en oeuvre des technologies appropriées de culture attelée, est

préconisée.
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Promoting the Adoption of Animal Traction Technology in
Nigeria: Some Relevant Issues

Akinwumi Omotayo and Park P. Idisi*

Abstract

There is a growing current interest in promoting the adoption of animnal traction in
Nigeria. While considerable energy is being expended on promoting the adoption, some
Jundamental 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 of animal traction in Nigeria, the present inadequate
availability of animal feed will worsen; and an increased demand for workbulls will
create further scarcity in the supply of animal protein. Veterinary services are presently
inadequate and if there is no inprovement may not be able to sustain the progranvnes
of animal traction being promoted. Cost of acquiring the basic animal traction package
stands at abowt N8,000. This, clearly, is not within the power of most small farmers to
acquire. Implements are not in abundant supply and a considerable quantity of
animal-drawn implements are being imported. This is not in consonance with our drive
Jor self-reliance.

Inorder tu derive maxinaunbenefit fromadopting animal traction on a sistainable basis,
essential services in the area of equipment and spare parts supply, maintenance, animal
health and nutrition, veterinary services, research, extension and training siculd be
intensificd. New frontiers for the adoption of animal traction especially areas where the
technology has not been previously utilised, should be exptored.

Youth clubs, cooperative groups and farmers' organisations should be given special

attention in the promotion of adoption of animal traction technology in Nigeria.

Introduction

Draught animals were first introduced in the 1920s
in the northern parts of Kaduna State and since then,
their use has become widespreadin the various paris
of the tsetse-free savannz zones of Nigeria. The
introduction was accomplished through the mixed
farming system and a remarkable measure of
success was reported to have been achieved. The
success was altributed to:

® Extensive test cvaluation and sclection of
imported draught animal implements.

® Ecological compatibility of the arca with the use
of draught animals.

® Efficient credit scheme.
® Exlcnsive rescarch, training and extension,

@ Efficient health and veterinary service,
(Musa and Oni 1983).

*Department of Agrk Economics & Rural Soclology, Ahmadu
Bello Universlty, Zaria
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Apart from government efforts during the
colonial period, some private voluntary agencics
provided the impetus for adoption of the technology
by cstablishing farmer training and workbull
training centres. However, the vigour with which
draught animal power adoption was promoted
declined significantly in the 1970s when the
campaign for increased food production favoured
capital intensive tractor mechanisation approach.
This approach failed to bring about the much desired
increase in food production parly because the
small-scale farmer was neglected in the seheme and
becausce the tractors, implements and spare parts had
to be imported with scarce foreign exchange.

The failure of this approach, coupled with the
downtum of the Nigedan ecconomy and a
compelling need to meet the rising local demand for
food, led to strident calls for a look inwards for a
cheaper labour saving, and locally sustainable
technology for agricultural mechanisation. Animal
traction (AT) technology appears to provide a ready
answer in this regard, especially for the small-scale
farmer.



The small scale farmer remains the major
producer of food and cash crops in Nigeria. To him,
the usc of draught animals represents a substantial
improvement over the traditional hoe mathod. The
use of draught animals saves labour per ha, allows
for cxpansion 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 rencwed interest in the promotion of its
adoption in Nigeria.

The Problem

While governtnent 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 scems to represent
a step above the traditional hoe cultivation method
and to be cheaper than the tractor. However, there is
a need to critically consider issues that affect its
prospects and likely resulting problems if we are to
avoid mistakes that could hinder its sustainance.
Sustainability should nccessarily go beyond the
continued use of the same tools every year. It must
embody self-perpetuation and improvement on a
continuous basis. Iu this sense, AT technology
adoption must not be scen as representing an end to
development in agricultural mechanisation for a
category of farmers. Kather, 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
pennaucent 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
promating its adoption. Some World Bank assisted
Agricultural Development Projects, particularly the
Kano State Agricultural Rural  Development
Authority (KNARDA) have ade significant
investments in training workbulls, farm.rs and
extension workers. KNARDA also has a workbull
cradit scheme for small-scale farmers,

The International Livestock Centre for Africa
(ILCA)iscurrently introducing AT to com- munitics
that traditionally have not been using the technology
in 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 1 shows the widespread use of work bulls
in the northem siates of Nigenia.

Generally, cattle are used as a source of farm
power in the northem states of Nigenia. However,
current surveys reveal that the use of camels as a
source of farm power is becoming morc common
in parts of Sokoto, Kano, and Katsina state.
Donkeys are used gencrally for haulage of farm
produce and manure, Most of the available literature
on AT utilisation in Nigeria indicates that farmers
l:ave not taken full advantage of using work animals
for the various possible farm operations. The usc has
been mainly for ploughing and nidging 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 Number of work bull owners % of total
Kaduna 29,872 40.0
Bauchi, Borno & Gongola 21,000 28.1
Sokoto and Niger 10,000 134
Renue/Plateau 1,556 2.1
Kwara 50 0.4
Kano 12,245 16.0
Total 74,753 100.0

Adapted from Musa and Oni (1983).



Probleins 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 scasonally from one
part of the country to anotiser. In the event of a wide-
scale adoption, the present inadequate availability
of animal feed will be worsened, especially during
the dry scason. Abundant forage which exists for
animal consumption during the rainy periods is
absent during the longer dry period. The present use
of crop residues will become inadequate.  An
increase in the demand for feed will increase cost of
maintenance, and depeadence on dry grass will
worscn the problem of wind erosion through over
exposure of surface soil.

Competition for Human Proteia

Experts assert that the average protein intake in the
third World is far below the recornmended level,
This is very true for Nigena. Beef is one of Nigeria's
most popular sources of protein. The annual beef
market off-take is in the range of 9 - 10 % and is
arguedto be higher than the breeding rate. Therefore
Nigera periodically imports cattle from ncigh-
bouring Niger Republic. A mass adoption of AT
without a good workbull breeding programme or
improved meal  production  techniques  will
inevitably depletz available cattle protein for
consumplion,

Veterinary Services

Veterinary  services  are  presently  inadequate
nation-wide. The services are skeletal at best and
limited mainly to the citics. The costs of veterinary
drugs and other chemicals are very high. Without
an cfficicnt veterinary service in the rural areas, a
sustainable AT programme will remain a mirage.

Rising Cost of A equisition and
Maintenance of Animal Traction

Package
Increased adoption implies increased demand for
workbulls and implements. This will lead to higher
costs particularly with the present shortage of
breeding animals and galloping inflation in Nigeria,
Al present, the average cost of acquirng a
work-oxen package is about N8,000 without the cant
(Table 2).

An increase in the demand for catile for
consumplion and traction reeds will escalate
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package cost. 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. In case of mass adoption, they will not
be able to cope with the demand. This will lead them
toincrease prices, produce inferior tools, encourage
imitation markets and disappoint farmers.

Importation of Implements/Work-bulls

Quite a number of animal-drawn implements in the
Nigerian market are being imperted. This is not
consonant with our determined resolve to embrace
mechanisation technology that is locally sustainable
and which can lcad to self-reliance, and it clearly
defeats our vigorous drive for backward integration
both in the industrial and agricultural sector.

Su%gesled Strategies For Promoting
The Adoption of Animal Traction
Technology in Nigeria

The available literature highlights the technical
aavantages of AT over the hoe method which
provides a 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 et al. 1982). The use
of AT can reduce substantially the tedium and
drudgery 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 et al. 1983).

However, (o derive maximum benefit from
adopting AT on a sustainable basis, factors that may
limit the rate of adoption or the efficiency of
utlisation must firt be taken care of. Some
suggested  strategics are  discussed under the
following broad headings:

Services
Scrvices for a successful AT programme include
timely supply of cquipment and spare parts,
maintenance  and repairs, animal  health  and
nutrition, research, extension and training. These
services can be undertaken by private and
government agencics.

Some experts are of the opinion that AT
technology should be allowed to develop without



Table 2. Total cost of acquiring a work bull package
market price.

based on John Holt Nigeria Ltd. and Zaria local

Iiem Price N Cumulative Cost
Pair of oxen at N2,000 each 4,000 4,000
Plough 1,325 5,325
Ridger 1,325 6,650
Weeder 1,325 71,975
Others 100 *8,075
Cart 5,000 13,075

* Cost of package without the cart is N8,075,

intervention. This, they argue, is possible given its
social and cconomic profitability. However, with
our peculiar situation in Nigera, govemment
intervention in the arca of rescarch, extension, and
training is incvitable if adoption of the technology
is to be sustained. Most government services that are
elevant 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 for adopting the technology 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
- oke for harness still cost as much as N4,075. It is
thercfore important that an cfficient credit scheme
be put in place wherever AT adoption is to be
promoted. The credit could be in kind; implements
can be supplied instead of cash.

Breaking New Frontiers

The promotion of AT in Nigena should go beyond
the areas of traditiona! utilisation. ILCA is blazing
the trail in this direction by introducing AT into new
arcas in Nigeria. The govemment and non-
gove:nment agencies should comp!ement this effort
by taking the campaign for AT to other parts of the
country.

The humid zone for example, though tsetse
infested, should be tried with the trypano-resistant
N’Dama cattle for traction purposes. This has been
tricd successfully in some West African countries.
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The N'Dama breed of cattle is said to be particularly
suitable for traction purposes because of its bod:
conformaticn.

Animal Breeding Programme «nd Grazing
Reserves

To sustain the supply of workbulls locally
without resorting to importation to meet demand,
there is a nced 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 the
technology on a sustainable basis. Youths generally
arc 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 ox-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



adoption cf the technology. Cooperative groups and
farmers’ organisation can also establish workbull
training ccntres and provide other necessary
services for members.

Government and other agencics interested in
promoting AT in Nigeria should therefore encourage
the formation of cooperative groups and farmer
organisations to take an active part in this work.

Government Policies

The Government should pursue a coherent policy to
support AT programracs to ensure a sustained

adoption. Policies that will ensure equilibrivm of
costs and benefits should be vigorously pursued.

Conclusion

We have reviewed the current situation of AT,
examinced the problems that are likely to impede
sustained adoption, and offered suggestions for
cnsuring a sustained adoption of AT technology in
Nigeria. The present attention being given to AT in
Nigeria and the momentum with which its
promotion is being pushed should not be allowed to
decline if our dream of achicving self-reliance in
food production is to be realised.

Résumé

L'wtilisation de la traction animale suscite un intérét croissant au Nigéria. Alors que des
efforts considérables sont déployés pour promouvoir I'adoption de cette technologie,
certaines questions fondamentales susceptibles d’influer sur le rythme, le niveau et la
continuité de I'adoption de la culture attelée n'ont pas 8té abordées de maniére

satisfaisante.

L’adopiion de la traction animale sur une grande échelle par les paysans nigérians
risque de sc traduire par une aggravation du déficit fourrager, alors qu'une demande
accrue d’animaux de trait exacerbera les problémes d’approvisionnement en protéines
animales. Les services vétérinaires sont déficients: tant que des améliorations ne leur
auront pas été apportées, ils ne seront pas en mesure d'appuyer les progranvnes de
culture attelée qui auront été lancés. Les coilts afférents @ I'achat du matériel de base de
traction animale s'élévent & 8 000 naira, ce qui met la culture attelée nettement hors de
la portée de la majorité des petits paysans. L'approvisionnement en matériel agricole
estinsuffisant et un nombre considérable de machines a traction animale sont inportées,
une situation qui va @ I'encoatre de I'vbjectif d’awtonomie poursuivi par le Nigéria.

Pour que I'adoption de la cudture atielée permette de dégager un maxinuund'avantages
durables, il faudra renforcer les prestations enmatiére d’approvisionnement en matériels
etenpidcasderechange, d’entretien dumatériel, de santé et d'alimentation des animanx,
de services vétérinaires, de recherche, de vidgarisation et de formation. Des pistes
novatrices enmatiére de diffusion de la culture attelée devront étre explorées, notanvnent
dans les régions on la technologie n’a pas encore €16 utilisée. Acet égard, il conviendra
d’accorder toute I'allention nécessaire awx clubs de jeunesse, aux groupements
coopératifs et aux organisations paysannes.
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Expérience de Transfert de Technologie dans les Syst.mes de
Production Rizicole du Delta et de la Vallée du Fleuve Sénégal

Yoro Ba

Résumé

Un projet d'introduction du buffle domestique a été mis en place dans les zones rizicoles
du delta du Sénégal afin d'introdvire la technologic de la traction animale auprés des
petits exploitants de la rég on. Les caractéristiques pédoclimatiques de la zone sont
décrites ainsi que les activités entreprises lors de la premiére phase du projet (suivi
sanitaire, gestion et reproduction des buffles). Les grandes lignes des protocoles de la

phase 2 sont égalernent présentées.

Introduction

Les aménagements continus de la vallée du fleuve
Sénégal en vue de promouvoir la production du riz,
principale denrée  céréalitre au  Sénfgal, ont
coincidés avec la nouvelle politique agricole
consistant 3 la réduction de la subvention aux
intranis agricoles ct 3 la responsabilisation des
producteurs.

Ainsi au niveau du delta, la location du tracteur
qui relevait du domaine de la Société Nationale
&’ Aménagement et d'Exploitation des Terres du
Delta et de la Vallée (SAED) s'clfectue maintenant
aupres de plusicurs sociétés privées susceptibles de
spéculer aux détiments des petits paysans gui ne
peuvent guere se doter d'un tel outil du fait du prix
exorbitant.

C’ est dans un tel contexte qu’est né I'idée d une
alternative pour les petits paysans avee le projet
pilote d’introdduction du buffle domestique au
- Sénégal en vue de la traction animale (TA) dans les
perimétres inondés.

Apris avoir présenté le cadre physique (climat
ct sol), nous allons livrer les résultats de la 1ere
phase d'exéeution dite phase d’adaptation et
d'acclimation puis un début de la 2¢me phase dite
phasc de vulgadsation.

Présentation du Bassin du Fleuve
Sénégal
Le bassin du flcuve Sénégal correspond 2 la partic
nord de la région de Saint-Louis et comprend le

*Projet Buffle, BP 39, 5t Louks, Sénégal
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delta qui s’étend de Saint-Louis & Dagana, ct la
vallée de Daga 3 Bakel.

Caructéristiques Climatiques

La zone est marquée par le climat sahélien,
sub-désertique au nord, sahélien typique au sud A
I'exception de Saint-Louis qui bénéficic du climat
citier ou sub-canarien.

La Pluviométrie

Caractérisée par sa faiblesse et son iméguludté, la
pluvioméiric  annuelle varic de 300 mm A
Saint-Louis & 500 mm d Matam; ¢lle court sur unc
période allant de juillet A fin octobre.

Température et Humidité

On note de grandes variations de I"ouest 3 I'est avee
une température minimale moyenne de 20°C A
Saint-Louis ¢t une température maximale moyenne
de 43°C 2 Matam.

Dés lors on comprend la baisse du laux
d’humidité en allant d’oucst en est avec respec-
tivement 27 3 Saint-Louis ¢t 18 3 Matam pour le
minimum,

Les Veats

Pendant la saison séche de novembre & févricr
soufflent les vents d'alizé mantime de secteur
nord-nord est; ce sont des vents frais et humides.

Dc mars 4 mai, I"harmattan, vent irégulier
continental chaud et sec de secteur nord-cst
s’installe et provoque une augmentation de la
température ¢t de I évapotranspiration potenticl.



De juin 2 octobre, les veats boréaux font place
aux vents de moussors soufflant de ouest-sud-ouest
qui apportent humidité et précipitations.

Lhammattan revdt id  une importance
particulitre. 1 augmente les besoins en eau des
cultures e, par sa vitesse rélativement forte et son
cortége de poussitre, rend néeese aire I'installation
de brise-vent pour les cultures ¢ saison séche.

Les Sols
Dans lc bassin du fleuve dominent les sols du Waalo
comprenant

@ des Hollald¢ (300,000 ha), terre trés argileuse
trés lourde (60% dargile); cest un sal
hydromorphe caractérisé par un pH acide et une
faible perméabilité. Son caractére lourd fait que
le monobocuf est quasiment impossible pour le
labour.

Cependant  considérées comme les terres
rizicoles par excellence sont

© les foondé (400,000 ha) qui sont des sols peu
€évolués limoncux ct perméables,trds humides ct
qui conticnnent oins de 30% damgile. Ils
regroupent cn fait tous les intermédiaires entre
les Hollaldés ct le dién.

® les temains salés (cnviron 250,000 ha)
rencontrés dans le delta et dans unc moindre
mesure dans la basse vallée; leur texture est
assez varié mais ce sont généralement des sols
lourds au niveau du delta. A cause de leur salinité
scule la riziculture y est possible sans
dessalement préalable A condition @y maintenir
unc lame d’ cau pendant toute la culture.

® Enfin les sols du dién sur les versants de la
vallée. Ce sont des sols bruns rouges faiblement
évoluées A texture sableux. Hles sont trds peu
fertiles. Leur mise en culture est tributaire des
pluies d’ hivernage entre juin et octobre,
Hydrologie

On distingue comme caux de surface le Sénégal qui

est un fleuve puissant long de 1,750 km, Sa largeur

est de 2 2300 m mais il peut s'étaler en saison des

pluics sur plus de 25 km.

La présence de nombreux défluents permet au
paysan éloigné du lit majeur de pratiquer la
riziculture irriguée.

Dans le delta ces nombreuses branches créent un
biotope ot les buffles domestiques peuvent évoluer
a I'image de I' Asic du sud-cst,

La misc en service du barrage de Diama en fin
1985 a pcrmis d’empécher la remontée de la langue
salée d= I'embouchure en période d'édiage, de

retenir unc certaine quantité d eau et d’ accroilre les
possibilités dirrigation.

Quant aux caux souterraines, il existe dans la
vallée unc nappe alluviale alimentée par
I'inondation & drainée par Iévaporation. On nate
¢galement la présence de nappe profonde du
continental terminal qui s’étend sur toute la partic
nord ct nord-cst du Sénégal, permettant ainsi
I"implantation des forages profonds A grand débiL

Présentation du projet
Le projet pilote d’introduction de buffles domes-
tiques a €€ initi¢ par la Direction de I'Hevage
dépeadant du Ministere des Ressources Animales.

Son financement est réalisé en majeure partic
grice au concours de I'Agence Américaine de
Dévcloppement Internationale (' USAID) appuyé
d’unc contrepartic sénégalaise.

Deux phases sont inscrits au titre de son
exéeution, une premidre phase dite d’adaptation et
d’acclimatation et une phase de vulgarisation en
milicu paysans; chacune d'clle portant sur unc durée
de 2 ans.

La phase 1

La premitre phase d'exéeution du projet A débuter
cn 1986 avee le réaménagement du cité devant
ahriter les animaux en station, en plus des
infrastructures suivantes:

@ ¢table des adultes maternité pour les veaux ct
femelles lactantes. I a cu I'aménagement & unc
war - Je de Panicum maxinum, d'une marre

=~ de¢ boue des animaux et d’'un

Sye. ation par aspersion

Le démammege de la premitre phase n'a &6
cffectif qu'en avril 1987 avec I’ importation d’un lot
de 20 buffles en provenance de Thailande.

Le theme de cette phase é~at uniquement
I'adaptation et I'acclimatation des animaux, les
rubriques suivantes ont dominfes nos adivités
pendant ces Jeux premidres années

© la nutrition des bétes de traits,
@ lasanté,

® lc systéme de gestion,

@ ct la réproduction.

1. La nutrition des buffles

La maiitrisc de I'alimentation de buffles a été
réalisée grice aux nombreux sous-produits agricoles
de lazone du projet- de pailles de riz, de son de riz.



Pour ce qui concerne la paille de riz, elle
constitue I'aliment de base, un buffle adulte en
consommant jusqu'd 12 kg en moyenne par jour.
Malgré sa pauvreté en nutriments essentiels azotés
et vitamines, elle présente deux intéréts majeurs a
savoir - son r8le de lest important pour la motricité
des réservoirs gastriques et son colt presque nul,
dans la mesure ob elle est systématiquement briilé
par les paysans aprés la récolte. Cette situation
s'explique par la méconnaissance de ce produit
comme aliment animal par les fermiers.

Les balles et le son de riz obicnus aprés
décorticage ne sont pas aussi bien entrés dans
I'alimentation des bovins locaux ce qui leur confere
une grande accessibilité par un coflt presque nul.

Le son est utilisé par le projet pour sa plus grande
richesse en nutriments essentiels surtout vitamines
par rapport A la paille. De ce fait il aide A diminuer
la quantité de concentrés protéiques tourteaux
d'arachides qui sont plus cheres parce que produites
A I'usine commercialisé et connu des éleveurs.

Le piturage vert hivernal est utilisé avec le
pacage des animaux dans les prairies hivernales de
la ferme.

Par ailleurs une parcelle fourragére de Panicum
maximum espice pérenne sert aux femelles lactantes
en période de disette pour soutenir les besoins de la
lactation.

Au niveau de la ferme la formule alimentaire
simple utilisée est la suivante:

paille de riz 12kg/animal/jour composé de
tourteaux d'arachide et de son dans les
proportion de deux pour un;

® du CMV complément minéralo-vitaminique
sous forme de pierres A lécher;

® en période de travail ou de réproduction la ration
double;

Cette formule simple a donné d'excellents
résultats,

2 Lasanté des buffles

Le buffle malgré sa rusticité présente une sensibilité
pour les maladies des bovides. Les principales
dominantes pathologiques sont constituées par la
pasteurellose, la fidvre aphteuse, le charbon
symptomatique et la peste bovine.

Méme si la peste bovine et la fidvre apiitcuse
semblent étre éradiquées au nivzau de notre station,
la couverture vaccinale demeure toujours assurée.

11 est également procédé A unc vaccination
contre la pasteurellose ct le charbon symptomatique.

Les vaccins sont disponibles et bon marchés car
produits localement par le Laboratoire National de
Recherche Vétérinaire de Hann A Dakar.

Le Tableau 1 donne le calendrier de vaccination.
Le programme de déparasitage obéit également Aun
calendrier contenu dans le méme tableau que les
vaccinations. Il est fait avec un anthelminthique
large spectre des benzimidazoles pour I'interne et
par une aspersion d’une dilution amitraz.

Un tel programme s’est révelé efficace en station
car sur une durée de 3 ans sculs 3 cas de maladies
suivies de mortalité ont été décelés.

La maladie suspectée pour chacune d’elle était
la pasteurcllose et le diagnostic de laboratoire n'a
pas pu décelé du fait de I'antibiothérapie qui a tué
les germes dans les prélévements.

Tableau 1. Suivi sanitaire et zootechnique (Pesée; Mensuration; Vaccination; Déparasitage)

Makhana 1990.

JA. FE MR AV MA JN

JL AO SE_OC NO DE

* *

Pesée

* L]

Trypanosomiase (Trypamid.)
Peste/Péripncumonie (PPCB)

Pasturellose (Past.llox)

*

Charbon symptom. *
Charbon bovin (Carbovin)
Botulisme (Anabot)
Déparasitage (Exhelin)
Déparasitage (Disto 5)

*

» * L] * * * * * *

> * *
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En milicu paysan le méme programme sanitaire
scra appliqué et lc projet scra aidé en cela par le
relais des structures de I'Hlevage qui font des
campagnes locales annuell:ss de vaccination

3. Systéme de gestion

La gestion du troupeau buffle composé de 48 tétes
se¢ fait ¢n éwoite relation avec les stades
physiologiques des animaux au miveau de la station,

Les adultes sont libérés le matin de leur éable
pour les bains de bouc a la marre apees la visite d'un
agent vétérinaire qui remplit une feuille de suivie
journalid.e sur la santé des animaux, ! état des licux,
les chaleurs ou les mises bas éventuclles. Les
animaux reviennent 3 midi pour recevoir les
concentrés.

Les femelles en chaleur sont placées dans un
parc pour 'mating’ (saillie) avec un mile entier du
troupcau pendant 3 jours ct regoivent une ration
supplémentaire,

Une castration a é¢ opérée sur 4 miles pour
rationaliser la conduite du troupeau avee Pobjectif
d'un mile pour 20 femelles.

La situation des miles est aujourd’ hui 4 miles
castrés, 9 males non castrés.

Un programme dinsémination artificiclle est
prévu a court terme pour combler le déficit de miles
cn milicu paysan. Les femelles lactantes et les veaux
sont placées dans I’ étable dénomméc maternité,

Le sevrage s’ effectue quandle veau a6 mois, age
a partir duquel se produit un reélevage jusqu’d un an
~scc unc alimentation intensive ce qui permet de
démarrer lc dressage a un an et de mettre I’ animal
au travail 2 2.5 ans, dge de la pubenté des femelles
ou 3 ans pour les males en moyenne.

Une telle gestion valable pour la ferme sera
difficile en milicu paysan, voild pourquoi la
deuxidme qui consiste A placer les animaux en
milicu paysan sera plus délerminante pour les
conclusions sur I’ adaptation.

Une telle gestion a conduit & dexcellents
résultats avece 31 naissances en 3 ans et 3 mortalité
sculement.

Cependant les résultats de station ne sont pas
forcémnent ceux en milicu paysan, voild pourquoi
I'intérét de la 2éme phase dite phase de placement
des buffles en milicu paysan.

La Phase 11

Démarré depuis le mois d'avel 1989, elle a pour
mission & placer en milicu paysan les animaux déja
dressés et testés au travail en station avee le labour,
le hersage, le planage, le battage du nz par
piétinement et le transport.

La vente des animaux obéit & un contrat de
cession définissant le modle de paysan et les
obligations des deux parties.

En attendant les résultats, fe programme d’ action
de cette phase s’ établit comme suit:

® Collaboration avee les structures de recherche et
d’encadrement traditionnel: Institut Sénégalais
de Recherche Agricole (ISRA), Service Ré-
gional Elevage (SRE). Société Aménagement
Exploitation du Delta (SAED), la Caissc
Nationale de Crédit Agricole (CNCA), collabo-
ration traduite d’abord par un séminaire A
Saint-Louis en mi-octobre,

® Formation ¢’agents de vulgarisation ct des
cultivateurs tuturs acquéreurs,

® Maitrisc des équipements agricoles 3 vulganiser,

® Cession progressive des animaux A des paysans
pilotes,

® Etudc du comportement de ces animaux cn
milicu paysan,

® Suivi sanitaire des animaux par les agents du
projet ¢ par les agents de vulgarisation:
vaccination-deparasitage,

® Suivi zootechnique: conceplion de ration
simple, cfficace et 3 moindre coiit ; deux
géniteurs scront gardés pour les saillies en
milicu paysan, cn attendant un programme
d’insémination artificielle,

® Assistance au dressage pour améliorer I’ aptitude
au travail des animaux,

Abstract

In the rice-growing areas of the Sencgal delta, a buffalo project is being implemented to
introduce animal traction technology to small farmers. The climatic and pedological
Jeatures of the region are described, and the first phase of the project - the breeding,
health control, management and breeding of the buffaloes. The protocols for Phase 2 are

also outlined.



Proposition de Technologie en Milieu Réel : Cas du
Conditionnement des Bovins de Trait en Saison Séche au
Campement de Dogoma (région ouest du Burkina Faso)

Oumar Badini*

Résumé

Le test qui s’est déroulé en milieu réel, 5'inscrit dans le cadre d’un programene global
d'actions d'améliorations en réponse aux principales contraintes internes et externes
analysdes @ partir d'un échantillon d'exploitations du Canpement agricole de Dogoma
du terroir villageois de Djigouéma situé dans la région ouest du Burkina Faso en zone
soudanienne.

L’ étude globale systéme ayant précédé le test a débuté en 1986 sous forme de progranyne
piloté avec pour objectif de tester la faisabilité de I'approche Recherche Systéme de
Production (RSP) dans ladite zone.

La présente communication traitera spécifiquement de I'aspect traction animale,
essenticllement des contraintes lides & 'animal de trait lui-méme, en tant que machine
vivante et source d’éncrgie agricole devant étre miewx nourri, soigné et logé. D'oi
lintérét du test de conditionnement des boeufs de trait en saison séche intégrant
l'wtilisation de résidus de culture et de sous-produits agro-industriels ainsi que le suivi
sanitaire des animaix et Pamélioration de leurs conditions de logement, le but final
recherché étant le maintien de la force de travail en saison séche et I'accroissement du

rendement des animaux de traction lors des travaix champétres.

Introduction

Le Burkina Faso, teritoirc de 274,000 km? avee
plus de 8,000,000 d habitants, enclave en plein
cocur de I'Afrique de I'Quest, est un pays en
développement  ou I'agriculture et I'élevage
occupent plus de 80% de la population active ct
contribuent pour prés de 45% au Produit Intéricur
Brut (PIB).

Malgré cc pourcentage élevé, Iautosuffisance
alimentaire demeure toujours un objectif. Pour
Patteindre, un choix a été opéré - faire de
I’agriculture et de I élevage, le sectevr prioritaire et
le moteur du développement. Pour ce faire, plusicurs
acteurs ¢t actions, tant de¢ production, de
développement que de recherche se rencontrent sur
le terrain.

LInstitut d’Etudes ct de Recherches Agricoles
(INERA) 2 travers son programme de Recherches
surles Systémes de Production (RSP) s’ est fixé entre
autres objectifs, la connaissance des systémes de
production des terroirs villageois par un diagnostic
au nivcau des exploitations agricoles en vue
d'identificr  les  contraintes ¢t potentialités

* I Imstitut d° Etudes et de Recherches Agricoles, BP 7192
Ouagadougou, Burkina Faso
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inhérentes A ces exploitations et de proposer des
technologics  transférables ¢t adaptées aux
conditions paysannes.

C’est dans cette optique qu’ une éude débutée cn
1986 a été réalisée dans le Campement de Dogoma
(village de Djigouéma) situé dans la région ouest du
Burkina Faso, 3 situation éco-climatique favorable,
mais subissant I'influence des migrations spon-
tanées des hommes et des animaux cn provenance
du nord du pays (Sahel) et du centre (Platcau Mossi)
depuis plus d’unc décennic.

L étude débutée poursuivic en 1988-89 avee les
tests a é4¢ menée sous forme d' action pilote devant
permettre d'ceffectuer un test de faisabilité de
'ensemble de I’ approche.

Approche

Les activités de recherche ont permis a partir f'unc
séric d’enquétes; enquéte de reconnaissance sur 50
cexploitations (soit 1/3 du total) puis enquéte suivi
(15 cxploitations) ct enquéte spécifique sur le
cheptel de trait ct d'élevage, de comprendre les
composantes  des  systémes  d'exploitations ¢n
vigueur ct de proposcr A partir des contraintes



identifiées des tests de technologics dont celui
portant sur le conditionnement des bovins de trait en
saison séche.

Contraintes identifiées

Dans le village, la vocation agricole est plus
prononcée et I’élevage n'occupe qu'une rdle
sccondaire, Mais par la CA on constate depuis ces
dernigres années que I’ élevage s’ intégre de plus en
plus A I'agriculture. Ainsi, prds de 48% des
cxploitations possédent un équipement ct/ou des
animaux de trait dominés surtout par des bovins
(+80%) et quelques dnes. Dans la plupart des cas ces
animaux provicnnent dc la vente des produits
agricoles (coton notamment) des crédits octroyés
par la Caisse Nationale de Crédits Agricoles
(CNCA).

Le niveau &’ équipement cst estimé suivant les
sources A :

® Gquipés par Crédit CNCA =20%
® achat au marché local =22%
@ provenant du village d'orgine des migrants
6%
Malhcurcusement le matériel disponible n’est
pas fonctionncl dans toutes les exploitations suile 3
la mort des animaux de trait.

Les contraintes principales 3 I'épanouissement
de I'élevage intégi€ en général el des animaux de
trait cn particulier au niveau du terroir sont:

@ la non-initiation des agricultcurs aux conditions
adéquates de conduite des bocufs de trait. Ainsi
en saison pluvicuse I'¢éloignement de champs
des habitants obligent certains atteleurs 3 y
abandonner les animaux sans surveillance. En
saison séche ils sont soit confiés aux Peulls
transhumants, soit laissés en divagation. Le
conséquence - accidents et perte de docilité et de
poids qui les rendent moins aptes A I'cffort de
traction.

La complémentanité alimentaire ¢t minérale est
insignifiantc d’od amaigrissement et morbidité
des animaux surtout en saison séche.

Le suivi sanitaire est médiocre ct souvent A la
limite du déscspoir. Conséquence mortalité et
morbidité,

Bicn qu'il existe d’ autres contraintes liées A la
technologic dans une optique agronomique,
socio-économique ou A I'outil, celles évoquées ct
concernant surtout I'animal contribuent 4 la baisse
de motivation des paysans suite 3 la non perception
par ces derniers, d éléments favorables A la renta-
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bilisation de I'équipement. D’od la nécessité de 1a
mise 2 la disposition des productcurs de techno-
logies favorables A I'adoption de TA.

Proposition d’une solution :
conditionnement des boeufs de trait

Objectifs

Comme solution & quelques unes des contraintes
liées a I"animal le conditionnement des bocufs de
trait a pour objet:

® d'évaluer la faisabilité dans les :onditions
paysannes J'unc amélioration de [’ alimentation
des bocufs de trait en saison séche par des tests
d'utilisaion des résidus de récolte et de
sous-produits agro-industriels afin de favoriser
le maintien de la force de travail et d’accroiure
leur rendemient lors des travaux champétres,

de montrer 13 néceessité d'un suivi sanitaire
adéquat sur la base d'un programme dc
prophylaxic ct de traitement,

de créer les conditions indispensables 3 une
intégration agricuiture-¢levage par la construc-
tion d'étables-fumicres et de parcs d’hivernage
afin de permeltre une stabulation des animaux ct
une production de fumier pour la restauration de
la fentilité des sols.

Dispositif

Les animaux.

Le choix s’est porté sur 5 paysans atteleurs avec un
total de 10 bovins de trait d' un poids moyen de 200
2250 kg.

L'alimentation : cst constituée de piturage naturel
trouvé dans le jachéres, de résidus de récolte
(sorgho, mil) stockés par chaque exploitant et de
sous-produits  agro-industricls  (aliment  bétail
CITEC 2 base de tourteaux et de coques de coton
ainsi que de pierres  Iécher).

Pour la distribution (durant les 3 mois de test
mars A mai), en dehors de la pture des jacheres dans
la journée, chaque matin I’animal doit disposer de
500 g a4 1 kg d’aliment bétail avant son depart au
piturage et le soir les pailles de sorgho ou de mil leur
sont donnés en quantité suffisante pour la litidre ct
la consommation (environ 8 kg/animal).

Lalimentation minérale cst permanente, de
méme que I’ cau d’ abreuvement (matin, midi ct soir)
soit plus de 20 1/jour/animal.


http:6voqu.es

Le suivi sanitaire: cst réalisé suivant le programme
général d’intervention du service d'élevage A avoir:

@ début saison pluvicuse
(avril - juin): Try pamidium,
Pasteurellox,
Carbo-Symplo
Try pamidium
Pasteurcllox

juillet & septembre :

@ décembre A janvier Bérénil

Bisscc
Lutilisation permanente des  trypanocides
(Trypamidium ¢t Bérénil) est  justifiée  par
I'importance de la try panosomiase dans la région ct
A la sensibilité des Zébus A la maladie.
Contre les vers gastro-intestinaux et les tiques,
des  déparasitages inteme  (au Panacur ou 2
I"Exhelm) et externs (au Tigal) ont cu licu en début
ctfin de campagne.

Habitat

Pour favoriser Padministration des aliments, la
fabrication du fumicr et répondre A la conirainte
divagation des animaux, des ¢tables-fumiéres en
matériaux locaux ont été construites par chaque
exploitant. Létable est constitué d'un  hangar
(1.50m x 2.5m/animal) pour la stabulation des
animaux ¢t le stockage des fourrages. Deux fosses
fumidres construites en briques (2m x 1m x 1.5m)
sont disposées & cdté de I'étable pour éviter les
pertes de transfert.

Résultat et Discussions

Ce test en milicu récl comme réponse A dus
contraintes identifiées sur le plan conduite, suivi
sanitaire et alimentation des bocufs nous a permis
d’ avoir des motifs de satsfaction par I’ adhésion des
exploitants malgré quelques difficultés objectives
rencontrées  dans I'application  pratique de la
technologic.

Eléments positifs

Les productcurs malgré quelques difficultés ont
exécuté les travaux de construction des étables ct de
constitution des stocks de résidus de réeolte. A ce
niveau, nous avons pu faire un suivi des temps de
travaux.

Le niveau de participation a ét¢ trds satisfaisant
ca cc qui concemne les actions sanitaires ¢t nous
Pavons étendu aux autres cxploitants hors
¢échantillon suite A leur demande. Une solution
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definitive a ét¢ trouvée par la création d’un Poste
Vétérinaire A 15 km du village.

La conduite alimentaire par la distribution de
I’aliment bétail, des résidus de récolte et des picrres
3 lécher suivant fc protocole a @€ réalisée de
manidre acceplable ¢ les animaux sous test
présentaient un meilleur état par rapport aux autres,

Eléments négatifs

Au niveau producteur, nous avons constat¢ que
malgré le bien fondé d'un meilleur condi-
tionnement des animaux de trait perqu par les
expluitants quelques réticences peuvent subsister cu
¢égard & I'effort financier néeessaire A I'acquisition
des sous- produits agro-industricls et des produits
sanitaircs. D¢ plus, un  effot de  travail
supplémentaire est demandé pour la constitution des
stocks, la distribution de {"aliment, I'évacuation de
la litiére, cte.

Au nivcau chercheur, nous avons rencontré
quelques difficultés lides au suivi et i la collecte de
certaines données (exemple-poids des animaux) A
cause d'un manque de bascule pése-bétail, ¢t aussi
de rupture de fonds compte tenu du caractére pilote
de I'opération.

Contrairement aux tests agronomiques, les tests
zootechniques en milieu réel néeessitent certains
matéricls lourds ct chers d'ou Ja néeessité de misc
au point de procédés d'évaluation allégés ct
conformes aux néalités du milicw

Conclusion

A la lumiére des enquétes diagnostiques il apparait
que la TA représente unc innovation dans les
systémes de production et son adoption favorise
Pintégration d’animaux au scin des exploitations
agricoles ¢t contribue de ce fait 3 I'intensification de
I'agriculture. Mais les nouveaux propritaires
d’animaux que sont les agriculteurs n’ont pas unc
tradition d’éleveur ct se trouvent confrontés a des
difficultés li¢es A la non-maitrise de la conduite des
animaux de trait, des techniques d' alimentation ct
du suivi sanitaire, ce qui cntraine souvent des
mortalités ¢t morbidité des bétes ¢ un manque
gagner dans la rentabilité attendue.

Ces phénomencs contribuent d baisser I'enthou-
siasme de ceux qui adoptent la traction, et A créer
unc méfiance chez les candidats potenticls.

D’ou I'intérét d'initier le paysan par lc biais de
la scnsibilisation et des tests, d la maitrise des
techniques d'alimentation par I'utilisation dcs
résidus de récolte et des sous-produits dc



complément, & la nécessité d'un suivi sanitaire également une recherche de solutions impliquant les

adéquat ct A Ia stabulation en vue de la production aspects sociaux-&conotniques, I'utilisation rationnelle
de fumier. Il reste bien entedu que I'animal lui- de I'équipement, et la bonne gestion de la camridre
méme nc représente qu'un des maillons de la chaine des animaux.

¢t que le développement global de la TA suppose

Abstract

The survey reported here was carried out on farm and was part of an overall development
programme ina sample of sinallholdings in Dogoma in the region of Djigouéma, avillage
in the sub-humid zone of W. Burkina Faso. The overall programme which preceded this
survey started in 1986 as a pilot study designed 10 test the farming systems (FS) approach
in the zone.

This paper deals specifically with animal traction, the constraints to its use when viewed
as a living machine and source of power for agriculture before being better-fed, housed
and looked-after. The survey also looks at the husbandry of draughi oxen in the dry season
by feeding crop residues and agro- industrial by-products as well as improving health
care gnd housing. The eventual goal is to maintain the strength of animals during the
dry season and 1o increase their output of work in the field.
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Research on Cow Traction in Africa : Some Lessons to Be Learnt

M.A. Jabbar*

Abstract

This paper compares the conclusions drawn from ILCA’s work on single-ax and cow
traction in Africa with those drawn from surveys and furmers’ experiences in South East
Asia especially Thailand and Bangladesh.

The ILCAwork shows cow traction to be apparently maore profitable than single-ox
ploughing and both better than pair-ax ploughing. This paper throws some doubt on
these conclusions and indicates that cow traction may cause problems by requiring
larger amounts of high quality feed. Also Asian experiences show that using poorly fed
cows for draught work results in long termdeclines in fertility and milk production. Thus
if only poor to medium quality feed is available the single-ax option may be the better
one in Africa despite the fuct that more cuttle have to be kept overall.

Introduction

Cow traction is common in South-cast Asia but not
so in Africa except in Egypt and to some extent in
the Sudan where barren cows are used. 1LCA has
started research on cow traction in Ethiopia with the
objective of introducing it in arcas where animal
traction (AT) is alrcady well developed.  Similar
rescarch may be initiated in other areas such as the
Sub-Humid Zone of West Africa where AT s
currently being promoted. The objective of this
paper is to review ILCA's rescarch objective and
strategy in the light of the experiences of cow
traction technology development inSouth-cast Asia.

ILCA’s Research Experience

In the Ethiopian highlands, ILCA has tried to
introduce two innovations; the single-ox plough and
cow traction. It has been reported that oxen used as
singles are able to cultivate approximately 70% of
the land prepared by paired oxen. Therefore, the use
of single oxen may allow " poor farmers to improve
their crop yield by planting carlier and to cconomise
by keeping or renting fewer oxen’ (ILCA 1986, p.
2-3). It is further arpued that widespread use of
single-ox ploughs would reduce the number of oxen
nceded to support food crop production, therehy
increasing the feed resources available for cach
working animal (Grysccls ct al. 1984).

Two questions emerge from these assertions.,
First, although the plough and hamess used by a

¢ International Livestock Centre for Africa (ILCA), Ibadan,
Nigerle

single ox is lighter than the onc used by a pair, it is
difficult to understand how a single ox can achiceve
70% of the work of a pair of oxen of the same
capacity. Such an improvement in  technical
cfficiency would be considered revolutionary by
any standard. Second, an carlier study reported that
cropyiclds were not affected by the level of draught
power owned or by the type of plough (singlc-ox vs
pair- 0x) used (Grysecls ct al. 1984). So it is not
clear how the use of the single-ox plough may lead
to higher yicld via carly planting, For example, if a
farmer owns a pair-ox plough, his available draught
capacity will be 30% less than required, so carly
planting of all land will be out of the question. If he
replaces his pair -ox plough by two single-ox
ploughs, his available dravght would be more than
adequate, so carly planting may be possible but he
will need two ploughmen instead of one 1o operate
such a system. Unless excess power can be sold in
the rental market, the system is likely to be highly
uncconomical for this farmer. Thus, the suitability
and profitability of single vs pair-ox plcugh will
pritnarily depend on the amount of land cwned or
cultivated. If land ownership s less than adequate to
use 1.5 pair-ox ploughs, two single-ox ploughs may
be more profitable.

In 1983, a 23-week on-station experiment (o
determine the effect of diet restriction on the work
performance and body weight loss of crossbred and
local Zebu oxen used as singles showed that feed
restriction caused more weight loss tolocal oxen but
there was no measurable  cffects on work
performance  (Aslatke ¢t al. 1980). However,
farmers who tested single-ox ploughs in 1985
reported that the use of oxen as singles was
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constraincd by the shortage of high quality feed
during the dry scason, especially for the first
cultivation of the season, when the power required
to draw tic plough was at the limit of the capacity
of a single-ox (Gryseels et al. 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
requircment of a typical highland farm. 1t is,
therefore, argued that cows can substitute for oxen
and, in principle, reduce the aggregate feed demand
of livestock enterprises. Thirty farmers in Debre
Zcit arca 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 cffectively (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 overcome. ILCA has already
respondedin this direction by launching ' on- station
rescarch on forage legumes and legumes sown as
relay crops in the regular crop cycle to provide
additional feed® but Jange-scale adoption of such
fecd production technology has been considered
"unlikely inthe nextfew years’ (ILCA 1986, p. 2 and
5-6).

Assessments of the relative cconomics of
different traction systems have continued in the
mcantime. Based on a survey in 1985/86 in Debre
Zcit arca, the relative economics of teff und wheat
production using traditional pair oxen, 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 cocfficients from the
same data set, a lincar programming (LP) excrcise
also showed that compared 1o single-ox ploughing,
cow traction gave (wice as much labour
cmployment, 6.8 times more land productivity, and
3 times more labour productivity. Compared to the
traditional system, cow traction gave 1.7 times more
labour employment, 3 times more land productivity
and twicc as much labour productivity. The
conclusion derived from this cxcrcise stated, *the
main constraints to the use of the traditional and
singlc-ox systems were shortage of animal time
during the cultivation period and the amount of
anable land available. The shortage of animal time
was most acute in the case of the single-ox
technology. This constraint can be aveided by using
cows as draught animals; the amount of arable land
available sct 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
efficicnt in terms of resource usc and productivity
and that further rescarch on cow iiaction is
warranted’ (ILCA 1989, p. 68-71).

There are a number of pitfalls in the budgeting
and LP exercisc. An examination of the background
data shows that the reported productivity differences
had very little, if any thing, 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 systcms
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
truditional system (ILCA 1988, p. 68-71). If cows
and oxcen are subsiitutes and are assumed to have
similar draught capacitics, 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 butin reality the opposite would
be expected. The other possibility is the inclusion of
the value of milk in the cow traction option but
nothing was said about the methodology of hundling
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 oxcn), how can cow
traction solve that problem, as has been concluded?
Possibly by pairing the ox with a cow (assuming the
farmer has onc), 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 (Agycmang ct al. undated) conducted
during 1981-83 on the cffect of work on
reproductive  and  productive  performance  of
crossbred cows over two lactations found no
significant  differences  between  draught  and
non-draught cows but the draught cows actually
performed inadequate amounts of work to allow any
significant cffect to occur. This led the authors to
conclude that cows could be uscd for dravght for
some minimum period without any adverse effect.
However, the period of only two lactations would be
insufficient 1o draw any conclusion. The
determination of the minimum amount of work and
synchronising it with the condition of the animal
may be a problem. For example, the need for power
may arisc at cither the carly or late stage of
pregnancy and even a minimum use at these imes
may lead to abortion or stillbirth,

The highland  programme s currently
investigating the cffect of draught, including



nutritional and environmental stresses, on the
physiology of draught axen and cows. The primary
objective of this research is to ensurc that feed
encrgy is transformed into work cnergy as
cfficiently as possible and to help engincers to
develop appropriate implement prototy pes (ILCA
1988, p. 40-41). A study on the cffect of work and
management on fedility and productivity of
cross-bred dairy cows will commence in 1991.

The long-run bencfit or cost of using cows for
draught will depead more on what happens to
fertility and productivity of the cow and its effective
working life than on the efficiency of feed energy
conversion into work cnergy. Since cow traction is
not common in Ethiopia, it will take many ycars of
on-station observation before the cffect of draught
on the lifetime performance of a cow can bz
measured. However, evidence available from Asia
shows that draught usc may serously affect ferility
and productivity of cows, particularly when food is
limited, as in the Ethiopian highlands.

Effect of Draught on Cows in Asia

De Boer (1972) found significantly lower herd
productivity in Thai villages where females were
used for draught compared to those where draught
use was abseat 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 festility and milk production, Their
results can be summarised thus:

a) Heifers put t; 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, asignificantly
smaller number of calves were born to

draughtcows;

at any age, a cow which was put to draught
use before ber first pregnancy save fewer
calves than a cow which was put to draught
usc afterone ormore calves had beenborn;

c)

d)  services per conception were significantly
higher for draught cows and the difference
wasstill higherin older animals and for cows
which were used more intensively for

draught;

265

¢)  Lactation length was significantly lower for
draught cows;
f) Peak daily milk yicld at a given lactation, an

indicator of milk-yiclding potential, was
significantly lower for draught cows.

Jabbar (1989) has shown 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
deerease in fertility.

Ceows 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 D¢ Boer (personal
communication, 1983) suggested that estimates of
feed budgets in Asia should include allowances for
draught and long distance walks (if appropriatc),
and the allowance should be higher for draught
COwS,

In Bangladesh and in other Asian countrics,
draught use adverscly 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 fuvoured for any
sclective feeding. Draught cows are mostly usced by
poor farmers whose feed scarcity is also more acute,
so the chances of giving any supplement to draught
cows is also remote.

Reasons for Cow Traction Development

Tn a recent detailed study of croplivestock
interaction in sub- Saharan Africa, Mclntire ¢t al.
(1989) concluded that in the densely populated
highland zones where AT is well developed, feed
competition between dairy and draught animals
constrains animal production, and indircctly crop
production. They thought that among animal
products, milk probably gave the best retums but its
potential level of production would be unlikely to be
fully realised without reduced feed competition
from draught animals, They recom- mended that
tescarch in the highland zones should concentrate
on the means of reducing the feed consumption of
draught animals, so as to release crop residues for
milk production and soil restriction. Such means
couldinclude rentad markets, cow triction, reducing
the number of oxen in the span, mechanisation with
engines and new tools. Rental market is currently
the principal means of reducing the feed Barden of
draught animals. They, however, cautioned that one



should not be too oprimistic about these avenues
hecause, except for mechanisation, mainly with
imported engines, they found cow traction the only
major change in draught animal management
developed indigenously in Africa or in other parts of
the developing world (pp. 8.17 - 8.30). There are two
major flaws in this final caution:

Firstly, wherever there is a long history of AT
use, with or without cow traction, well developed
rental markels 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
maintaincd 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 usc of the pair, some may have more land
than can be cultivated by the pair and some may
have inadequate land to make full usc 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
cam extra income. Well-developed rental markets
already cxist in the Ethiopian 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 clsewhere and the long-term costs of using
cows for draught. 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
cven the main reas . for the development of this
technology.

In Bangladesh, cow traction is widely used and
in Burma, Thailand, Indochina, Indonesia and the
Philippines female buffalocs 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
cdraught by Muslim farmers in Bengal (part of which
is now Bangladesh). Hindus did not use them
because of religious customs whercby the cow was
given the status of amother and was exempted from
hard work. Now, 50% of the adult cows are used for
draught and they constitute about 30% of draught

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 1cinforce 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
incrcasc 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,
fewer maledraught cattlebecame available,
thus dependence on cows for draught has
increased. Use of cows for draught resulted
indecreascd fertility and asmore cows were
put to draught use, cattle numbers declined
further,

(b)  Population pressurc and the reduction in the
sizeoflandholdingsacceleratedthe process
of draught usc of cows. Livestock censuses
conducted in 1961, 1977 and 1984/85
showed thatdistricts withhigher population
densiticsandfarmsofsmallersizehadhigher
proportionsoffemalesinthecattleherd and
theyalsouscd ahigher proportionof females
for draught purpases. These phenomena can
be explained by a number of factors.

(i) Asfarmsarc sub-divided amongin-
heritors,land, cattleandother
assets are divided. Through this
process, a farmer mayend up
with one bullock and one milk
cow or just one milk cow, Capial
constraint may forcc this farmer
touse the cow for draught be-
cause otherwisc his crop
production,themainpriority,
may suffer,

(i) Draughtcowsarechcaperthanbul-
locks, so farms with capital
constraint maychooscto
buy/maintaindraughtcows
rather thanbullocks.

(iii) Draughtcowsareconsideredless
powerful thanbuliocks, 50 farms
with capital constraint may
choosetobuy/maintaindraught
cows rather than bullocks. If the
powerrequirementofafarmcan
be met with cows, the farmer



may choose to keep cows rather
thaninvesting alarger amount in
bullocks.

(iv) Althoughnotforthesamercason
as the Hindus, Muslims also
used to put a low social status on
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 nas changed
with hardship.

In Bangladesh milk is highly valued but crop
production remains the short-term priority. In
south-cast Asia, milk has little value, because most
of the population are lactosc-intolerant (Crotty
1980). So loss of milk produdtion due to draught
may rot be of much importance to them as long as
calves get enough for survival.

Thus, in Bangladesh and possibly in other
south-cast Asian countrics, 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 arc the major objectives
of developing this technology. Where milk is not
valued, the adverss 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 arcas where AT is well developed but
fecd competition between draught and dairy animals
constrains both dairy and crop production. Results
of on-farm tests show cow traction more profitable
than traditior:al pair-ox ploughing and single-ox
ploughing, another of ILCA's innovations.
However, a critical examination of the data and the
results show that the claims may not be realistic.
Morcover, on- farm tests also indicated that
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
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 rcasons
force/induce the farmers to use their cows for
draught, steps should be taken to minimise the cffect
of draught on ferility and milk production.
Research on cow traction may be directed tothat end
if there is a possibility of such a situation occurring
in the near future.

Résumé

Cette comvmunication confronte les conclusions tirées des travaux du CIPEA sur
l'wtilisation des vaches de trait et des attelages & un boeuf en Afrique, avee celles tirées
d'études effectudes en Asic du Sud-Est et basées sur U'expérience des paysans de cette
région, en particulier ccux de Thailande et du Bangladesh.

Les travaux du CIPEA tendent & démontrer que l'utilisation de lavache en cidture attelée
est plus rentable que la traction & un seul boeuf, et que ces dewx types d’attelages sont
ewx-mémes supérieurs aux attelages d dewx boeufs. La présente conviunication jetle un
certain doute sur ces conclusions et note que la nécessité de disposer de grandes
quantités d'aliments de qualité pour nourrir les vaches de trait risque de poser des
problémes. L'expérience acquise en Asic montre elle aussi que I'utilisation de femelles
mal nourries en culture attelée finit par entrainer une baisse de la fertilité et de la
production de lait. Par conséquent, si les seuls aliments disponibles sont de qualité
médiocre a moyenne, la traction & un seul boeuf peut constituer la nmeilleure option dans
les conditions de ' Afrique, méme si elle implique I'entretien d’un plus grand nombre de
bovins.
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Research and Development of Draught Animal Power Utilisation
in West Africa

H.L. Musa and S.T. Bello*

Abstract

Research and development of draught aninul power is relevant in arcas with an already
high concentration of large animals such as cattle, horses, donkeys and camels and where
farmers are familiar with their management. Introduction of animal traction depends
upon a thorough study and understanding of the animal husbandry, farming systems and
pedi-climatic conditions for the development of appropriate animal drawn equipment.
Regional co-operation in rescarch and development into animal power utilisation is
desirable for exchange of ideas and information, but it nuist be done in the context of
total approach to mechanivation studies involving rmanual, animal and mechanical
power utilisation for agrictdtural development in West Africa.

Introduction farming system must have as guiding principles:
availability, aduptability, reliability, affordability,
acceptability and sustainability. The introduction of
*Mixed Farming System’ into Nigeria by the British
colonial administrators will be used to illustrate this
guiding principle.

Rescarch and development into draught animal
power (DAP) udlisation in West Afrca has
generated  passionate aguments among  mecha-
nisation technologists and other experts. A few
engincers, mechanisation  technologists — and
practically all manufactures of aninial-drawn equip-
ment strongly believe that DAP is the solution to

African mechanisation  problems. However, a Views for and Against Research and
majority of such engineers and technologists believe Development of Animal Draught

that promotion of DAP is a deliberate attempt to Power Ulilisation

keep African nations perpetually under-developed Those experts  who  support  rescarch  and
and flcpcndcnl on developed countries for cconomic developmient of animal power systems have the
survival. Bath those experts who are for and against following salient points to make:

the research and development (R&D) into DAP

have not specifically addressed the question as to ® Animals have more power than man for timely
where and who should use draught animals for and efficient farm operations.

agricultural production and processing operations. .
P 6 ope © Animals cost less than tractors.

The purpose of the following paperis to present

the right approach to where DAP should be applied © Animals arc casier (o maintain and feed on crop
and who should apply it. It suggests ways to develop residue,

appropriate tools and cquipment to maximise
available animal muscle energy. To do this, the
views of those who are for and zq;uinsl.mscarch and ® Animals have a high resale value,
development into animal power utilization are
presented and analysed and suggestions made onthe Those experts: who oppose rescarch - and
right approach to the methodology, to promote development of animal power systems make the
regional  co-operation i the development and following points:

utilization of animal power and other power sources.
Any attempt to introduce new technology into a

@ Animals are available and dependable.

® Usc of animals as source of power lor larm tasks
should be regarded as another form of animal

*National Centre for Agricultural Meclunisation, P.M.B. sluvcry and should be  banned hy the
1528, Horin, Nigerin govermment.
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Rescarch and development into animal power
utilisation is holding back scientific and
technological development.

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
Rescarch and development essentially involves
investigating  problems by adopting  scientific
mcthodology to find solutions. But rescarch and
development must take account of the social and
cconomic cnvironment to be successful. When
considering the African farmer, his very self and his
cnvironment must 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
cnvironment and his culture, to cffectively and
successfully research, develop and introduce a new
farming technology. The colonial expericnce will
also suggest procedures on how to effect the
adoption of the new technology. The failure of
optimum utilization of draught animals in Nigeria’s
farming systems stems from the rescarchers’
inabilily to start from where a farmer is and what he
thinks he needs, not what we (the expents) think the

farmer needs.

Objectives

The objective for the introduction of oxenisation
was to cnable the Nigerian native farmers to produce
cash crops, namely groundnuts and cotton, in
sufficicnt  quantitics to meet  the Brilish
agro-industrial requirement by cultivating more
land and increasing productivity per land unit. A
sccond objective was to improve the diet and income
of the peasant farmer.

Constraints
When the British studied the production techniques
more closcly the following facts were revealed:

There were two distinet seasons -wet and dry-
in a ycar. Eratic rainfall distibution at the
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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 scason 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 groundnuts and cotton,
Caitle, goats and sheep weie used for income
purposes. Horses, donkeys and camels 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 harvesting season.

Duc to population increase, the fallow periods
observed by the shifting cultivators became shorter,
having a detimental effect on the soil fenility.
Overgrazing and cattle footpaths 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 yiclding and cattle took 6 to 8 years to mature
and produced very little milk,

Solutions

A new farming system was thought necessary, to
change shifting cultivation practices and the pastoral
life of the cattle rearers and o improve dicts with
cgg, milk and meat from livestock, and to increase
income through higher production. Therefore, a
mixed farming system was introduced which aimed
at mixing the animal husbandry of the nomadic
Fulani with the cultivation of the soil by the Hausa
peasats at a permanent setdement. 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 he did not resort to
what the British policy statement regarded as,
‘trespassing in other people’s landin scarch for food’
ang raisc his standard of living by increasing the
productivity of his labour, Furthermore, rescarch
stations were cstablished at Samaru and Shika, near
Zaria, in order to improve the germplasm of crops
for higher yiclds and animal breeds for carly
maturing and higher milk production, respectively.

To Be or not to Be
Perhaps the major arca of conflict between those

who support or opposc DAP utilization lics in the
fact that both sides have not grasped who is to



manage draught animals,and where and what type
of cropping system to usc to apply animal power
cfficiently 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 vegelative
growth most grain crops arc amenable to draught
animal manurability as their production operations
are also timebound. Tuber crops have unique
vegetative growth and cultural requirements which
are not c¢asily amenable to animal mechanisation.
Furthermore, both in the grain and tuber crops
regions farmers practise mixed cropping which
incidentally is highestin Nigera In this respect land
preparation is perhaps, the only common operation
but the 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 the
British colonial experts to introduce animal- drawn
cquipment for these operations, succeeding only in
land preparation, henee the successful introdiction
of the Emcot ridger for ridging. Whereas in the zoot
crop regions mounds and large ridges are made, in
the grain regions flat and normal ridge cultivation
are casily made. Therefore, animal mechanisationin
the arcas of grain crops and practising flat and ndge
cultivation is more efficient and profitable,

Management Consideration of
raught Animals

Animal Maintenance

Unlike tractors which consurne fuels only when they
arc working, draught animals must cat to survive
whether they works or not. Experience in Samaru
rescarch station has shown that draught oxen need
extra feeding during the farming scason. 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 kg
cf cotton sced/groundnut cake from January to May
- 5 days a week and the ration was doubled daily
during the months of farm work. Hay 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
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weekly in the rainy scason and very seldom in the
dry scason.

Economic Benefits of Draught Animals

Apart from alleviating human drudgery especially
in tillage work, support for research and
development of cfficient animal drawn equipment
will lead to strengthening the farm cconomy, full
cmployment of the rural labour force and creation
of capital which is necessary for larger investment
in morc advanced and efficient technologies for
higher productivity. More work is nceded in
planting, weeding and spraying equipment to utilize
to the full animal power in the peasant farming
systems in West Africa

Selection of Draught Animals

As might be expected, farmers make use of locally
available cattle breeds which is to be encouraged.
Thus in Sokoto-Gusau- Bimin Kebbi- Kaura
Namoda arcas they use Sokoto Gudali and some
white Fulani breeds. The Sokoto Gudali is the
largest body breedin the country and canweigh over
500Kg. Much of Funtua-Katsina- Zaria-Kano areas
make use of white Fulani (Bunaji) which have a
body weight from 300 to 500kg. The
Gombe-Potiskum-Maiduguri-Mubi areas make use
of Bororo (Zchu) breeds weighing from 300 to
400kg. The Shuwa cattle breed around Lake Chad
have the largest horns and together with their body
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  comparntive
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 good temperament.

The Place of Animal Draught Power in
West Africa - Now and in the
Future
Animal power utilization should not be regarded as
atransition or the so-called intermediate technology
between 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 dificrences 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 power systems will continue to have



relevance and place of application in tropical
farming systems. Technologies in general whether
manuwal, 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
ceffective 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-
pretation has always created a negative attitude
among agricultural mechanisation technologists
towards a scrious rescarch and development to
evolve adaptable animal, manual and tractor tools,
cquipment and techniques for efficient application
in the environments and conditions where they are

improvement so that what is appropriate and
cconomical today may not be appropriate and
cconomical tomorrow.

Conclusion

The promotion of animal traction power in west
Africa sub-region will depnd upon the thorough
knowledge of specific needs ot ocal farmers and
their farming systems, the pedi-climatic conditions
and need for local manufacture. Rescarch and
development are indispensable for the evolution of
efficient, and techniques for manual, animal and
mechanical power systems. Regional co-operation
is highly desirable to promote research and
developmient, dissemination of information and

most suitable for application. Mechanisation drive exchange of ideas on broad  mechanisation
is a dynamic process and always strives for coverage.
Résumé

La nmise en place de programvnes de recherche et de développement centrés sur
lwtilisation de 'énergie animale doit s'effectuer duns des régions qui abritent déjd un
grandnombre d'animaux (hovins, chevauy, dnes, chameaicx ) et ot les paysans maitrisent
la conduite des troupeaux. L'introduction de la traction animale doit s’ appuyer sur une
dtude approfondie et une bonne connaissance de la gestion de 'élevage, des systémes
de production et des conditions pédoclimatiques qui influent sur la mise au point de
matériel approprié de traction animale. La coopération régionale est souhaitable envue
de I'échange d'idées et d'informations; clle doit cependant s'inscrire dans le cadre
d’études globales de la mécanisation portant sur {'utilisation de Uénergic manuelle,
animale et mécanique en vue du développement agricole de I'Afrigue de I'Ouest.
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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

This paper preserus the results of a survey which was carried owt in the North Bank
Division of The Gambiu to deternine the extent of draught animnal use and the sex and
species of the animals used. More than 709 of all work 1nits surveyed use animal
traction. Fifty-five% use donkeys, 42% cattle and 3240 horses. Only 9% use draught
cows. The results may indicate that the wse of draught cows is slowly spreading.

The authors suggest that more research is needed on the use of cows as compured to
equids and aven. Agreater use of cows may alieviate the pressure ontraditional farming

systems in the Gambia.

Introduction
The Gambia is predominantly an agricultural
country with more than 809% of the population
deriving theirlivelihood from agricultural activities.
Agriculture accounts for 309 of the gross domestic
produce (GDP).

The introduction of farm mechanisation began
in the 1950s with an oxenisation programme and the
development  of  approprate  implements  for
Gambian farmers.

Farmers often have difficulty in purchasing a
pair of draught oxen and the number of oxen used
for animal traction (AT has remained fairly constant
in recent years. The use of donkeys for AT, however
(Sowe ¢t al. 1988; Sumberg and Gilbest 1988), has
increased rapidly because of the low cost, the
availability of light implements developed in
Senegal and the advantage of using a single donkey
to perform all necessary farm operations.

Amajor omission in the oxenisation programme
was the exclusion of the use of cows for AT, The use
of cows is comman in Senegal (Reh and Horst 1985,
Lhoste 1986), India, Indonesia and Egypt. Farmers
are traditionally reluctant to use females for AT
because they are regarded as being less powerful
than males. Aisoitis felt that work adversely affects
milk yicld and fertility.  However, studies at the
Intemational Livestock Centre for Afrca (Ethiopea)
have shown that work does not affect the

*Depurtment of Livestock Services, The Gambla

** Gamblan Agricultural Research and Divenification
Project Unlversity of Wisconsin, The Gandbla
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performance of cows under rescarch  station
conditions. Cows used for animal traction in Sine
Saloum, Senegal, had higher levels of productivity
than herd cows because draught cows were given
supplementary feed in the dry scason,

The use of cows for AT may allow more efficient
use of feed resources because the farmer obtains
milk and calves in addition to work and manure.
There are approximately 180,000 cows in the
Gambian national herd which could be used to
alleviate the preblem of drisught animal supply.

Howeve:, the use of draught cows inthe Gambia
is limited and does not appear to be spreading
rapidly despite positive reports from farmers who
use cows. The use of cow traction increased rapidly
from 0 to 26% in 1970 to 1981 in Sine Saloum, a
region of Senegal which forms the northern border
with the North Bank Division of The Gambiax The
objectives of this study were to obtain quantitative
information on the use of driught cows compared to
other draught animals in the North Bank Division.

Materials and Methods.

A questionnaire was developed to determine the
extent of use of AT and the sex and species of
animals used. 1f the famer used cows for traction
then the enumerator asked questions concerning
management and productivity. Only the proportion
and type of traction animal used is reported in this
paper.



The study used enumerators and villages
sclected for the National Agricultural Sample
Survey (NASS) of the Programme Planning and
Monitoring Unit, Ministry of Agrculture. Thereare
6 villages in cach district of the North Bank
Division. The guestionnaire was administered to all
*dabadas’ (work units) in cach of the NASS villages
(40) and 2411 dabadas were interviewed.  The
survey was conducted in May, 1990. Immediately
Ixfore the survey, a workshop was conducted to
iniroduce NASS supervisors and ficld enumerators
to the objectives of the study and questionnaire. The
results were analysed using the SAS tabulate
procedure (SAS Institute Inc. 1988).

Resulis and Discussion

Of all dabadss interviewed, 71.4% use AT. Among
the dabadasthat use AT, 41.2 % use catile, 55.4 %
usc donkeys and 32.3 % use horses. The majonty of
dabadas using cattle have 2 or more draught animals.
This result indicates that cattle are worked in pairs
while cquids are worked as singles. It may also
reflect the greater wealth of dabadas using catde.

Only 9 % of the dabadas interviewed use cows
for AT. However, there appear to be large differences
among the districts in ihe percentage of dabadas
using cows. Sixteen % of the dabadas in Lower
Ninmi and Upper Baddibu use cows but only 5% or
less of the dabadas in Centrat Baddiby, Jokadu and
Lower Baddibu. This result may indicate that the use
of cow traction may be spreading slowly from one
district to another, but a firm conclusion on the
spread of cow traction is not possible based on a
single survey.

Thinty-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 arc 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.
Hewever, cow traction may not be widely used
because cows are more expenive than donkeys and
farmers work them in pairs,

Mose rescarch is needed on the use of cows as
compared to equids and oxen. Equids have much
higher mortality and poorer reproduction than catle
because of diseases. Trypanosomiasis s 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 dabadi to improve the nutrition of children.

Catde in The Gambia are still managed in a
traditional system. Cows owned by a few wealthy
individual are usually herded by a Fula herdsman
who keeps the milk in retum for his labour. The herd
depends on grazing in uncultivated arcas and on
cropresidues 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
caows for AT may help alleviate this pressure.
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Résumé

Cette communication rend conpte des résultats d'une enquéte menée dans la North Bank
Division en Gambie afin de déterminer la fréquence d'utilisation de la traction animale
ainsi que le sexe et 'espéce des animaux wutilisés. Plus de 70% des unités de travail
enquétées pratiquaient la culture attelée. 55% utilisaient des dnes comme animaux de
trait, 42%des bovins et 32% des chevaux. Sculs 9% utilisaient des vaches de trait. Les
données enregistrées montrent toutefois que 'utilisation de la vache en culture attelée

se répand progressivenwnt.

Les auteurs font ressortir la nécessité de mener davantage de recherches sur I'utilisation
d=s fernelles en culture attelde par comparaison aix équidés et awx bovins. Un recours
plus large a cette pratique permettrait de réduire la pression qui s’exerce sur les systémes

de production traditionnels de Gambie.
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Prospects of Animal Traction in Southern Nigeria,
an Empirical Study

Adebiyi Daramola*

Abstract

The objective of this paper is twofold. First, it reports on the degree of adoption in Qyo
state of Nigeria of modern technology, with particular emphasis on mechanical and
labour- saving innovations. It proceeds to make a strong case for animal traction as a
viable alternative (o tractor technology.

It was obscrved from furmsurvey and analysis that tractors and related innovations were
not being adopted for various reasons. Some of the reasons include: smaliness of farm,
untimeliness of tractor services, uncven topography, lack of spare parts, etc. As a result,
Jarmers in Oyo state depend on manual labour for almost all their farm operations.
Prelindnary investigations reveal that the absence of appropriate technology is one of
the impediments to agricultural production transformation. Against this background, this
paper reconvnends the introduction of aninwul traction to farmers in the rain forest zone

of Nigeria, where hitherto, the practice has been relatively alien.

Introduction

The stagnation that has prevailed in Nigenan
agriculture has been due largely to the fact that the
majonity of farmers have benefited only marginally
from recent advances in food production tech-
nology. These advances involve the use of farm
machinery, improved varietics, inorganic fetilisers
and agro-chemicals (IAR & T, 1985). One reason for
the low rate of adoption of the innovations is their
inappropriatencss to farmers’ conditions. Therefor:,
the development and adoption of appropriate tec-
nologics along with complementary services could
considerably increase a farmers' productivity and
income. Increases in productivity on individual
farms wili add up to a substantial increase in
aggregate production (Daramola 1987).

The Nigeran agricultural scene is largely
dominated by small farms of less than 2.0 hectares,
which collectively account for over 90% of the totai
agricultural production in the country (Falusi and
Olayide 1980; ldachaba 1985). Since the vast
majority of such farms will probably remain small
their production problems descrve to be studied and
appreciated before they can be solved. This paper
secks to contribute to the on- going scarch for
appropriate technotogy for farmers while helping to
overcome some of their farm production problems.

*Depariment of Agricultural Econombkes and Buslness
Management. Unlversity of New England, Armidale NSW
2351, Australia
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Methodology

The study was conducted in Oyo State in two
distinct ccological zones based upon climatic and
vegetational factors namely, western rain forest and
intermediate savanna. Previous studies conducted in
the state reveal that in 1979, 159 of the estimated
755,000 fanming houscholds in the state were
adopting improved seeds/scedlings, the most widely
adopted innovation (Rural Agricultural Survey
1980). By 1985, this pereentage of adopters dropped
to 129 , 1195 used agrocheniicals; 700 adopted
fentiliser, 69 patronised formal sources of credit,
while less than 5% benefited from  technical/
extension services (Rural  Agricultural Survey
1986).

The research findings reported are not as
extensive as the preceding rural agricultural sample
surveys due to resource limitations. Hence, a
balance was struck belween available resources
representativeness and the need o analyse primary
data collected.

Information on farm management practices wis
collected  using  structured  questionnaires.
Sccondary data includes records of supply and
distribution of agricultural inputs within the state
from all the agencies involved. See Daramola
(1987) for more detailed discussion,

From a random sample of 2 villages scattered
all over the 24 agro-service centre (ASC) areas in



the state, another sample of 122 cassava/maize
farmers was sclected. Three of the ASCs (Igboho,
Saki and Tede) fall under the jurisdiction of the
defunct Oyo North Agricultural Development
Projcct (ONADEP). The implication of this
observation is that the project authoritics ensured a
more regular supply of inputs and cxtension due to
the special nature of their structure and funding.

Results

There was a marked difference in the level of
adoption obscrved for project and non-project
farmers. Gencrally, the adoption scores of farmers
using package of recommendations as standzsd was
abysmally low. ‘This is not unexpected, because
recommendations were usually based on on-station
rescarch findings which were largely at variance
with farm circumstances.

An aggregated adoption score model, which
assigned scores to famiers based on varous 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 versus
non-use, especially in relation to threshold levels.
According to Schutjer and Van der Veen (1977), the
major technology issues relute to the extent and
intensity of use at the individuz! farm level, rather
than to the initial decision to adopt a new practice.

Employing a continuous variable between two
values (0 and 1), only 38 out of the 122 respondents
obtzined up to half of the maximum adoption score.
Sevenicen famers out of the 122 respondents did
not adopt any of theinnovations. No farmeroperated
at the recommended level.

The tractor-hiring services of the agro-service
centres was almost non-existent with many of the
tractors in unserviceable conditions. Where such
services were available the waiting lists led to
deiayced planting and subsequent crop failures. As a
result, the subsidy on mechanisation (especially
tractor) did not get to farmers, Against this
background, the incfficient and rudimentary rural
labour market became the only option available to
farmers. The govemment policy of encouraging
tractorisation through subsidized credit, import
dutics 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 achicved with
indigenous draught power resources (Farri igton
and Abeyratna 1982).

Other  important  considerations  against
tractorisation arc the associated costs of capital
(fixed) and operating (variable) costs of tractors.
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The only obvious advantage of tractors over
traditional draught system is in the cultivation of
large arcas of minfed or imigated farmlands
(Siriweera, 1989). Due to farmers’ land tenure
structure-small  and  fragmented  holdings-
tractorisation usuatly 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 uncven, or with dense vegetation
and swamps.

In the light of the foregoing, animal-drawn
cquipment can significantly raise labour pro-
ductivity during the labcur bottle- neck periods.

Conclu. ions

Three technological options are available to farmers
for production - manual operations, draught and
animal power, and mecharisation. The first and third
oplions have been shown in this paper, to have
restrictions for different reasons. Draught animal
power has its own peculiar technical, cconomic,
institutional and social implications, which would
need to be addressed before it can be successfully
introduced and massively adopted. It also stands to
reason that AT per se cannot overcome the problems
of agricultural production in southern Nigeria. It has
to be combined with improved, simple and
inexpensive hand tool teehnologics which should be
appropiate to local circumstances. In addition to
this, the package approach to  promoting
technological innovations is more desirable than
individual innovations. Institutional and infra-
structural support services such as good aceess
roads, market, credit facilitics, extension services,
cte, have been reported to significantly influence
adoption (Daramoly, 1987).

In order to surmount the task spelt out above, the
farming systems rescarch approach scems most
appropriate in investigating and dev eloping draught
animal power for farm production. In the southern
(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 collaboration with  policy-makers, are
cupable of achieving desired results. Essentiatly, the
more  objective and  structured  questionnaire
techniques would have to be combined with the
subjectiv~ rapid rural appraisal and  farmer
discussions.



Specifically in the rain‘orest zonce of southem
Nigeria, bascline and ‘ex ante”’ studics are urgently
required in evaluating some kvpothetical policy
interventions. Several problems are anticipated
which seem dauntisg, but with adeqrate planning
and relevant studies, rapid success can be recorded
in adoption. Problems to be addressed include the

breeding/importation of tolerant and/or resistant
species; the choice of ammal and sufficient quantity;
the ceeation of liberal credit facilitics to overcome
the initial capital costs involved; the handling of
animals in the exccution of farm operations. This list
is by no means exhaustive as {urther rescarch will

of trypanomiasis and  possible doubtless highlight other problems.

Résumé

Cette comvmnication comvnence par faire le point sur I'implantation des technologies
modernes dans I'Etat d'Oyo (Nigéria) et met un accent particulier sur les innovations
mécaniques et sur celles qui permettent une éconoenie de main- d'ocuvre. Elle s'emploie
ensuite & plaider en faveur de l'utilisation de la traction animale en tant qu’alternative
viable & la tractorisation.

Des études et des enquétes en milieu paysan ont révélé que les tracteurs ot d’autres
innovations connexes étaient trés pew répandus. Parni les raisons évoqudées pour
expliquer ce phénoméne: la petite taille des exploitations, U'irréguilarité des prestations
de services en tracteurs, le relicf accidenté, I'absence de piéces de rechange, etc. En
conséquence, les paysans de I'Etat d'Oyo se voient obligés d'exécuter pratiquement
toutes les opérations culturales @ la main.

Des études préliminaires révélent que I’absence de technologies appropriées constitue
U'un des obstacles & la transformation de I'agriculture. Swr cette base, ia présente
conyrunication préconise I'introduction de la traction aninule dans la zone forestiére
humide du Nigéria, ot cette technique est jusqu'a présent demeurée pet: pratiquée.
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Status of Animal Traction Development in Ghana

Emmanucl Y.H. Boboboe*

Abstract

In this paper, an attenipt is made to review recent developments in animal traction in
Ghana with particular reference to agricultural field operations and rural transport.
For socio- economic reasons, the ax is the most commonly-used draught animal in
Ghana. Problems hindering the promotion of animal traction are discussed,the key
argument being that the technology gap created by the sudden transfer from human
nuiscle power to tractor power nuist be filled by making conscientious efforts to develop
and use animal power in the farming systems in Ghana.

Introduction

The most widely-used draught animals in Ghana are
the donkey, horse, and the ox. The donkey is used
on a small scale by shepherds in the savannah nortn
of the country, The horse is mostly used for transport
and recreational purposes; its use for traction is
almost non-existent. The ox is the most important of
the draught animals for the following reasons:

© Its harnessing is simple and the neck yoke can

be made locally at low cost;

the local purchase price is attractive compared
to that of the horse;

atthe end os ts useful life it can be fattened and
sold for meat;

® it has u slow but steady working style.

The 1986 cattle population was cstimated at
1.14 million he-.d (Kabuga, 1990). Of this only
small percentage is potentially available for farm
operations. The average peasant farm holding in
Ghana is about 1.2 ha (3.0 acres), most of them
comprising several fragments of land. Even though
the peasant farmers produce the bulk of the nation’s
food, they still depend on human  power.
Occasionally, when and where available, they use
motorised power for their field operations, The
potential for hamessing animal power by the rural
farmer is still largely untapped.

Animal Traction

The evolution of mnechanised agriculture in Ghana
has proceeded dircctly from human muscle power

*Depariment of Agricultural Englneering, University of
Science and Technology, Kurmasi, Ghana.
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to motorisation without any scrious cffort to usc
draught animal technology. In recent  years,
however, the high cost of imported farm machines
and spares, the dse in the cost of fuel, coupled with
unattained tractorisation goals, have led to a serious
re-thinking of the approach tojand preparation. And
since, with increased rural- urban dnft fewer youths
choose to work the land, hired day manual-labour is
now animportant component in the production costs
of most farm familics. Animal traction (AT),
therefor, is even more necessary for fammers.

Though AT appeas nol to be very popular
nationwidc, Pamn (1987) has demonstrated the
cconemic superionty of draught animal technology
over the hoe and cutlass in northern Chana, The rate
of animal power adoption for fanm operaticns would
be much improved il crop-livestock integration
practices were stepped up. In the majority of cascs,
animal husbandry and management skills are
lacking among crop growers.

At both research and farm levels awarencess is
gradually increasing of the use of AT, where soil
conditions pennit the use of the ridging plough for
cultivation of groundnut and sorghum, mair: and
rice during the riny scasen in the north and the
caastal savannah grassland. In the more humid areas
of the savannah and the south, where farms tend to
be rather small end can be managed by manual
labour, AT is limited. The cart was until recently the
only tiaplement accepted by fanmers.

Animal Transport
The wse of the animal cart is not widespread in
Ghana, except in arcas where animals are used for
cultivation. Most of the carts are owned by



individual farmers and the same animals are also
used for other agrcultural activitics. The salient
features of the traditional cart are two large diameter
(0.5- 1.0m) wooden, and steel spoked wheels, The
wheels are mounted on aforgediron axle and run on
very loose fitting steel bushes. The axle is contained
in a wooden block onto which is fitted a wooden
platform. This runs forward to a simple yoke to
which arc hamessed an ox or a pair of bullocks. A
typical cart has a maximum payload of about 1
tonne, and moves at 3-4.5 km/h. These carts can
operate on very muddy tracks though they cause
damage to road surfaces because of the very high
contact pressure of the Ams. In some parts of Ghana,
~heels with pneumatic tyres are popular partly
becaws, 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 incfficient since it transmits
power from the animal through the relatively weak
acck, 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 rescarch and
development efforts are being directed towards
using the present animal power source  more
cfficiently. To do this, a thorough knowledge of how
fast and steadyily these animals move under
different conditions of load is required for the design
of any animal-drawn cquipment (Inns 1990).

Draught animals arc mainly uscdin this country
for Cllage, weeding and transport. However, there is
considerable scope for using them dunng idle
periods on stationary jobs include feed- milling, and
water-lifting,

National Centres for Animal Traction

Development
Bullock farming is incrcasingly practised,
especially in the north of Ghana. The Tamale
Implement Factory specialises in the design and
manufacture of animal-drawn implerents including
the plough, the ridger and the can, for the northern
scctor of the country. These implements are heavily
patronised both by imgated and raafed upland
farmers.

The Agricultural Engineering 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 lincar and in rotary mode of operation
is the rescarch focus of the Department.

On the EEC-funded Aveyime Cattle Ranch,
bullock ploughs are employed in a pilot scheme for
demonstration and extension work among the cattle
owners in the arca.

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 technology
applicd to the problems of agricultural mechani-
sation has been inappropriate; alternative strategies
such as AT butter 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
strategics which, with adequate research, is vital to
the cconomic recovery, long term progress and
future prosperity of farmers, Appropriate animal
draught technology should be acceptable to the
farmer, affordable, sustainable using local skills and
should raise farmers’ incomes.

Résumé

Cette comnunication s’attache d examiner I'évolution de la traction animale au Ghana,
et plus pariiculicrement powr ce qui concerne les opérations culturales et Ic ransport
en milieu rural. Pour des raisons d’ordre socio-économique, Uanimal de trait le phis
convmmément wilisé au Ghana est le boeuf. Les obstacles & la diffusion de la traction
animale sont analysés, l'argument clé étant que des efforts conscients doivent étre
consacrés d la mise en valeur et d l'utilisation de I'énergie animale dans les systémes de
production du Ghana, afin d'aider les exploitants @ franchir le brusque passage de la

cultire manuelle & la culture motorisée.
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La Culture Attelée au Tchad

AliImam Abakar*

Résumé

L' auteur donne une vue générale de la traction animale au République de Tehad de

U'année 1950 jusqu’a présent

Historique

Bicnque quelques tentatives isolées aient cu licu
vers 1952/1954 (essai de métissage Zébus x
N’Dama A Fianga, cssai d'attelage  Léré en 1959,
A Deressiz en 1952 et A Boumo en 1955/56), nous
pouvons situé lc démarrage cffectil de la culture
attelée (CA) avec la traction animale (TA) au Tchad
assez précisément dans les années 1956/57 grace A
Paction des missions catholiques mais aussi de
postes de paysanats. Lintroduction de la CA dans
les régions méridionales du Tchad visait
principalement le développement de la culture du iz
ct du coton.

Les premicers chiffres de distribution de charrues
font état de:

® 10 charrues au Mayo-Kebbi en 1957.

® 9 “  Tandjiléen1957

® 6 “  Logoné Occidental en 1958
o1 =« Legoné Oricntal en 1959
®26 *“ Moyen-Chari en 1960

On peut aussi noler que la motivation des
paysars ttait axéc sur la diminution de la pénibilité
du travail plus forte que I'augmentation des revenus
ct que la CA est donc plus souvent pergue comme
moyen Jd'amélioration Je conditions paysanncs
avant d'étre justifi¢e par unc évaluation du niveau
de vie; bien que ceci doit ére nuancé en ce qui
concerne I'utilisation de la charrette.

L essarde la CA peut étre appréciée A 1a lecture
des chiiires suivants domnant I'inventaire décennal
des charrucs:

©® 1957 : 19 charrucs
® 1967 : 10.700
® 1977 : 52.615¢
® 1987 : 66.974

“

*Ministire de I Agriculture, BP 1152, NdjJaména, Tchad
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“

® 1989 : 75.839 (Source: ONDR)

Cette évolution a été favorisée 3 un moment
donné par Ic fonds commun de prévnyance ct la
Banque Tchadicnne de Développement.

Ce crédit existe cncore, et est accordé par
I’Opération Nationale dc Dévcloppement Rural
(I’ONDRY) aux groupeinents de paysans bicn struc-
turés, mais rencontre quelques difficultés au niveau
des remboursements.

Matériels vulgarisés
En matéricls vulgarisés, ily a:

@ la charruc BP-4 de Bourguignon

© lcs charrues locales tchadiennes de Sétuba,
Arara

@ lcs charrues russes
@ lcs houes Manga ct Occidentale
® lcs semoirs Super-Eco, Super-Sam

@ lcs différentes marques de charrettes (Davum,
Champenois,  Bourguignon,  Salati-Tropic,
Somat).

Formation

On nc saurait parler de I'introduction de la culture
avee la TA au Tchad sans souligner les cfforts
conscntis cn matiére de formation, Le centre le plus
conny, sinon Ic plus influcnt a été sans conteste le
centre de Tikem. L action des CFPA est également
significative dans la formation des agriculteurs 3 la
CA. Bicn que la CA a commenct dans la zone
soudanicnnc, clle a évolué positivement vers la zone
sahélienne.

Zone svudanienne

Le taux d’équipcment aciucl est de 18% des
exploitations ayant unc charrue, mais avec des




grandes variations sclon les régions : 32% au
Mayo-Kebbi Ouest, 26% a la Tandjilé ¢t 5% pour
une charrette (source: ONDR). Le rythme actuel de
mise cn place annuel pourrait atteindre 8,000
charrucs, 2,000 charrettes.

Le dressage est assuré par les paysans cux-
mémes, le plus souvent en comptant un jeune A un
vieux d¢ja drussé. Le dressage se fait ¢galement 4
I’occasion des sessions de formation des agents de
développement (119 paires de boeufs, 31 mono, 7
chevaux et 5 anes en 1990 au Chari-Baguirmi).

Zone sahélienne

Relativement aux régions du sud du pays, la zone
sahélicnne se caractérise par:

o unc pluviométrie trds faible et irrégulitre

o l'incxistence d'une culture de rente pouvant
assurer des revenus monétaires

® la présence des divers espeees d’ animaux aptes
a la TA: bovins, asins, équins, camélins cn
grande nombre, car c’est la zone d'élevage par
excellence: 50%d exploitation possédent 1 dne,
20% cn possédent 2 ¢t 15% 3 dncs (source :
ONDR).
Le matéricl le micux adapté a la traction asine

ou équinc est la houe Nuba ou houe Occidental.

Contraintes zu développement de la TA

ILa CA a connu unc progression remarquable
(dynamisme ¢t motivation soutcnuc des paysans,
organisation des groupements, cle). N'empéche
qu’cllc ait subi des contraintes tel que: prix élevé du
matéricl, monoculture de rente, pas ou peu de
produits commerciables cn  zonc sahélicnne,
inadéquation du type du matériel.

Conclusions
Bicn que la CA ait éé introduit au Tchad depuis
1956/1957, clle se trouve toujours confrontée A de
nombreuses contraintes, malgré les cfforts fournis
par 'GNDR et lc BRA. La nouvclle stratégic
adoptée pour la relance de la TA est la suivante:

1. La collaboration étroite entre la recherche, 1a
vulgarisationctleproducteurdumatéricl,

2. Une augmentation du terroir garantissant au
paysanunccertaine pérennitésurlesmémes
parcelles et lui assurant I’amortissement de
scs investissements, tant en travail que
financicrs:

essouchage (controlé)
mesures de conservation des sols.

plantations

5 o o0 o

apport de fumure organique, ctc.

(98]

La création de noyau d'élevage sur
Pexploitationchezdesagriculteursdepointe
avee la mise en place de systéme de
fourrager, d’amélioration des juchtres, le
suivi rapproché des animaux au scin du
groupement de défense sanitaire ¢t une
meilleure valorisation des boeuls en fin de
carricre.

4,  Ladiversification a Putilisation de I'attelage
avecdestechniquesculturalesprioritaires:

o sarclages ct buttages ¢n zone soudanicnne,

préparation du sol en travail minimum ¢n zone
sahélicnne,
semis au semoir et récolte de P'arachide A la
souleveusc.

5. La diversification des attelages sclon les
disponibilités locales ct les besoins de
puissancc:

© traction asin¢ avee un scul animal ou en paire.
traction monobovine pour les sarclages,

traction équipe ¢n zone sahélicnne.

6. Recyclage des agents d encadrement, 3 tous
leséchelons.

7. Réhabilitation du réscau forgerons afin
d’assurerlamaintenance.

o cquipement de I'atelier de la forge A renover,

o formation c¢n mettant Paccent sur Iaspect
qualitatif de productions.

Abstract

This paper presents an overview of animal traction in Chad from 1952 to the present day.
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Workshop Synthesis and Recommendations for
Future Research

Recommendations [or rescarch emerged from the
group discussions held after cach of the 8 sections
of the workshop. These groups were divided into
anglophone and francophone scctions who in most
case. presented their results separately. 1n addition,
a guest speaker, Dr Yves Bigoi* of CIRAD,
provided an overview on the last day.

1. Technology Transfer

The group confined its discussions to situations
where a well-proven technology which already
exists can be applicd on a mach wider scale. They
recommended reseach in the following arcas @

@ A [ocus on socio-cconomic, technical, eco-
logical and agronomic factors which facilitate or
hinder the transfer of technology

@ On-station and on-larm research into these
[actors

@ Ways in which extension services can be
improved

© Channelling new techniques in a given area
through innovative farmers

® The cncouragement and effects of rural credit
schemes and other incentive packages on tech-
rology transfer.

2

Leaving aside activitics which ‘atready receive due
rescarch attention’, the anglophone section gave top
priority to rescarch on methods lor

Diversified Uses of Animal Traction

® Crop cstablishment including  sowing  and
feniliser application

® Transport

©® Watcer-lifting

© Post-harvest operations  including  threshing,
winnowing, sheliing, extraction of oil ete. Lower
priority was given to harvesting and land
preparation.
The deliberations of the francophone group were

more detailed. They concentrated on the perceived

*CIRAD, BP 5035 34032, Montpelller Cedex, France
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constraints to the diversification of animal traction
rather than on making specific recommiendations to
improve matters. Their analysis was based on the
different agro- ecologic! zones in the region, viz,
the Soudanian, the Sahclian, the Saharan and the
Soudano-Guincan, The constraints listed were:

® Soudanian zone: Lack of animal feed, Tack of
training for farmers, the high cost of implements
and poor animal health care

© Sahclian zone: Total fack of modern cquipment
c.g. for the processing of crops and drawing
water, lack of animal feed and  health care, lack
of involvement of women in animal traction and
lack of information on improved and proven
techniques used elsewhere in the region

@ Saharan zone: Diiliculty in finding implements
suited to local breeds of draught animal and the
high cost of clearing land before cultivation can
begin

@ Soudano-Guinean zone: Lack of animal feed and
health care, lack of rescarch and extension
¢lforts to provide and test implements.

The group concluded that there were thus many
opportunitics to improve matters in all zones both
by reinforcing existing rescarch and by investigating
new arcas [or diversilication.

3. Animal Health

The anglo- and [rancophone groups submitted a
joint report which recommended research on

® The cffects of stress on working animals,
including heat, poor nutrition and workload
@ The optimal use of locally available leeds

© The cffects of work on reproduction and pro-
ductivity in cows

® The cfficacy of traditional health care practices.

4. and 5. Nutriticn and Management

The recommendations irom the Nutrition and
Management scctions are presented below together
as, to a large extent, they overlapped and com-
plemented cach otier.  Rescarch needs were
classificd under vadous headings



a) The animal itsell

® Basicrescarchinto efficiency of use of
maleand female animalsas draught ani-
aals,

# L.escarchintowaterrequirementspar-
ticularivin tne Sahelian region and for
animalsused for hard work.

b) Feeds and characteristics

o Standardisationofanalyticalmethodo-
logyespecially for fibre (replace Crude
Fibre asa parameter with the VanSocst
mecthod), nitrogencontentoffeedsand
individual minceralsincluding Na, P, Ca,
FeandMn.

@ The availability of feed andits use for
improvingproduction.

® Aliernativefeedresourcees

® Improving teed yualny by processing

@ Theusc ofbiotechnologicaltechniques,
particularly thosc involving fungi.

¢) Animal x feed interactions

® Fecdutilisationandenergyrequirements
forworkandother productionprocesses

# Therelationshipsbetweenunder-feeding
weight loss, poor performance and pre-
dispositiontodiscase

® Thenature andcomposition of weight
losses caused by work, and weight
gainsduringsubscequentre-alimentation.

d) Economics of draught animal use

@ Theeconomictrade-offbetweenwork,
growth rate in young animals, and milk
production and reproductive efficiency
in cows

@ Theeconomicsof keepingdraught ani-
malsfortransport.

The group stressed that research needs were not
idcntical across the region and that priorities were
not the same. Once prioritieshad been identified, the
methodology of investigation should be standar-
dised, in particular the methods of feed analysis and
rescarch into alternative feed resources.

6. Harnessing and Implements

This group concluded that fundamental research on
designs and materials for implements was best done
by rescarch centres from developed countrics,

principally because of the cost of carrying out such
rescarch.

Morc appropriate, adaptive rescarch should be
focused on the following arcas:

@ The development of lighter, more casily hand' :d
implements with fewer specialised fastenings

® More cfficient animal-drawn weeders including
weeders suitable for intercropping

o Better axle bearings and whecels for carts

© The designs of pack saddies for use in arcas
inaccessible by carts

© The design and propagation of information on
harnesses for single animals. It was concluded
that present designs of — hamesses for paired
animals did not require further research.

7. Socioeconomic Aspects of Animal
Traction

This group decided thit rescarch was necessary

@ To cstablish the long term gains which accrue
from the use of animal iraction

® To cvolve implements and introduce animals
more suited to the cropping patterns in specific
regions.

The group also stressed that rescarch and
development  prioritics differ from onc  agro-
ccological zone to another.

Many other aspects of animal traction were
discussed by this group, including land tenure, tsetse
fly control and trypanotolerance, cultural practices,
infrastructural problems, institutional support and
gender issues, but few of these were considered
researchable issues.

8. Research Methodelogy

Inthe ficld of animal traction rescarch, the following
recommendations were made, There should be

e Standardisation of methods for measuring feed
intake, draught force, distance travelled and
other physical parameters

@ Stendardisation of mcthods for collection of
survey data such as fann income and labour
usage

@ Specification of the precision 1 quired of
instruments to measure plysical jaarameters
such as force, work, body tewsperatvre with due
consideration as to cast



® Spccification of procedures for the ollection of
datatoinclude appropriate experimental designs
and standardisation of questionnaircs.
In addition,

© Rescarch stations should adapt instruments and
mcthodologics for the gathering of data on farms

especially for studies on nutrition, performance
and work stress

® WAATN should promote complementarity and
compatibility of rescarch carried out by ils
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. He stressed that animal traction
(AT) was not new technology, and there was always
a need to leamn from the past. Some rescarch-
development programmes in West Africa appeared
to have been designed as if nothing had taken plice
before and yet in sub- Saharan Alncathere had now
been over a century of lessons from suecessful and
unsuccessful introduction of AT technology. In
addition to learning from the past, there was a need
to capitalise on experiences from around the world.
There was no need to repeat rescarch already cammied
out clsewhere.

The Network clearly has an important role to
play in makug national programmes aware of the
oxperienee and expertise that already exist. In some
ways this is what the present workshop had been
doing. Although the aim of the workshop had been
toidentify rescarch topics, most of thetime had been
spent in exchanging experiences. In this 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
of the main features was that AT had become
politically acceptable in West Africa, and politicians
did not go out of their way to hinder AT initiatives,
as had happened during the 1960s and 70s. Equatly
important was the realisation that AT technologics
are often local-specific. Little is uow heard about the
generalised preseriptions and blanket recommen-
dations that charaterisesd AT publications in the
1950s, 60s and 70s. ‘This important change should
not be  underestimated  for it ripresents  a
fundamental change of sttitude to both research ard
development and people are no longer leoking form
or advocation universal solutiens,

At has become integrated with farming sysiems,
and the farming systems approach that the Network

has espoused is having an cffect throughout the
rescarch/development process. This can also beseen
in poject planning and economic modelling.
Projects are no longer being buased on rigid
cconomic and financial models of At use. The
multidisciplinary approach has also been important
in bringing animal scientists  and  livestock
specialists into AT research and development. Atthis
workshop, a laze number of participants were
animal production 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 engincers. Again 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 of the complementary roles of human
and motorised power.

Dr Bigot believed the discussion groups had
concluded that there was no need for fundamental
rescarch on implements. There still appeared to be
an unresclved  conflict between  the  various
advantag. and disadvantages of multipurpose and
single-purpose  implements  and  this would
ceventually beresolved on a case by case basis. While
basic rescarch on equipment scemed unnecessary,
there was a need to study the supply side of AT
implements and the distortions caused by project
interv entions, single supplicrs and the neglect of the
artisanal, informal scctor.

There scemed little justification for research on
cconoinic issucs or mode!ling. On the animal side
there did seem to be scope for further basic research
although there was some controversy as to whether
on-station *gas-mask’ type of rescarch was needed
or whether all rescarch could be carried out in the
target farming systems. There were inherent
protioms in experimenting with animals and there
was a clear call for standar- disation of experimental
mutines, Animal- orientated rescarch should not



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 rescarch was seldom required
and that applicd action rescarch was more
appropriate. Existing technologies could be adapted
to different farming systems in an iteractive process.
Many technologies were specific to ceological
zones and more attention needed to be given to
cxchange of experiences within ccological zoncs.

From this analysis Dr Bigot concluded that the
Network should pay more attention to the different
ccological 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 morc precisc rescarch
recommendations.  Nevertheless  the  Network
should not emphasisc AT rescarch itsclf; rather it
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should concentrate on providing a clear
intemational source of information. It should
cndcavour through training and exchanges to
strengthen the capabilities of its individual members
who should be encourage to engage in cleady-
defined  diagnostic  studies  within  their own
countrics. At rescarch needed the right type of
people and so projects should be flexible to allow
people and resources to move from country to
country. Consideration might be given to ways in
which there could be competitive tendering for
rescarch programmes (o ensure the best thematic
rescarch teams obtained the necessary support.

Comments from the floor had emphasised the
potential danger of concentration on rescarch as an
end in itsclf and thereby neglecting small farmers.
There was also a dangerin concentrating on AT trom
the male perspective and neglecting the potential of
animal power o assist women.



Synthése de I’Atelier et recommandations

Des recommandations ont éé formulées A I'issue
des discussions de groupe qui s¢ sont tenues A la
suite de chacunc des huit sesstons de I Atelier.
Reépartis en groupes francophone ct anglophone, les
commissions ont presque toujours présenté leur
rapport  séparément.  Par ailleurs, un  invité
d’honneur, M. Yves Bigot®, du CIRAD, a donné un
apergu & ensemble de ces journées e demicer jour de
I’Atelier.

1. Transfert de technologie

Les groupes ont circonscerit leurs discussions aux
situations ol des technologies bien établies sont
susceptibles de sappliquer sur une plus grande
échelle, Ils ont émis les eccommardations qui
suivent.

1! faudrait:

centrer  les  recherches  sur les  facteurs
socio-économiques, techniques, écologiques et
agricoles qui facilitent ou freinent les transferts
de technologic;

étudier ces facteurs en milicu controlé et en
milicu paysan;

étudier les movens A mettre en ocuvre pour
améliorer les services de vulgansation,

faire passerles innovations technologiques dans
unc région donnée par intermédiaire e
[aysans novateurs,

ftudier Teffet  dencouragement o les
répercussions des programmes de crédit et
d’autres mesures d' incitation surles transferts de
technologie.

2. Diversification de Putilisation de la
traction animale

Délaissant les activités qui font déja I'objet de
recherches, Ie groupe anglophone a mis au rang des
priorités la recherche sur les techniques employées
pour:

© I'implantation des cultures, y compnis le semis
ct I"apport d'engrais;

® lc transport;

o I'exhaure de I’ cau;

*CIRAD, BP 5035 34032, Montpelller Cedex, France
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® les opérations post-récolte, y compris le battage,
le vannage, I’égrenage, Iextraction d'huile, ctc.
Une moindre priorité a é¢ accordfe aux
opérations de récolte ¢t au travail du sol,

Plus fouillées, les discussions engagées par le
groupe francophone cClaient axées non sur la
formulation de recommanditions visant 3 améliorer
les choses, mais sur Pidentification des obstacles 3
la diversification de la traction animale. L analysc
effectuée par le groupe se fondait sur les diverses
zones agro-écologiques du sous-continent (zones
soudanicnne, sahélicane, sahan.ane  soudano-
guinéenne), les obstacles identifiés pour chaque
zone €tant:

@ zonc soudsnienne: insuffisance des aliments du
bétail, manque d' civités de  formatior
destinées aux paysars, coit ¢levé du matériel et
faiblesse du suivi sanitaire des animaux;

zone sahélicnne: absence totale d'équipement
modeme, par exemple pour la transformation
des cultures et I'exhaure de I'cay, insuffisance
des aliments du bétail et dv suivi sanitaire,
non-participation des femmes dans les opé-
rations de tradtion animale ¢t manque d'infor-
mation sur les techniques améliorées qui ont fait
leur preuve ailleurs dans la région;

zone saharicnne: difficulté de trouver des
instruments adaptés aux races locales utilisées
en celture attelée et niveau €levé des colits de
défrichement du sol avant la mise en culture;

zone  soudano-guinéenne:  insuffisance  des
aliments du bétail et du suivi sanitaire, insuf-
fisance des activités de recherche o de
vulgarisation visant A fournir et 3 expérimenter
les matériels.

Pour conclure, le groupe a indiqué que les
possibilités ' amélioration par consolidation des
recherches en cowrs ou nouvelles diversifications
des domaines dapplication d&e la TA sont nom-
breuses dans tontes les zones.

3. Santé animale

Le rapport conjoint soumis par les groupes

francophone ¢t anglophone peéeonise d'effectuer

des recherches sur

@ les cffets du stress sur les animaux de trait, y
compris ceux di A la chaleur, A" inadéquation de
la nutntion et A la charge & travail;



@ la valorisation optimale des aliments du bétail
disponibles sur place;

® les ceffets du travail sur la reproduction et la
productivité des vaches;

® [P'clficacité  des
tionnelles.

pratiques  sanitaires  tradi-

4. et 5. Alimentation et Gestion

Les  recommandations  émanant  des  sections
Alimentation et Gestion ont €16 regroupées Ctant
donné qu'elles se recouvraient et se complétaient,
Les axes e recherche ont é¢ classés sous plusicurs
rubriques.

u) L'animal lui-méme

® Recherche fondamentale sur Pefficacité de
Putilisation d"aniniawux méles ou femelles pour
le trait;

Recherche sur les besoins en caw, notamment

dans le Sahel et s”agissant danimaux astreints i
un travail pénible,

b) Les aliments du bétail et leur s propriétés

—

Normalisation des méthodes analytiques, en
particulier celles qui concement les fibres
(remplacer Putilisation de la cellulose brute
comme paramétre par la méthode de Vin Soest),
Je taux azoté des aliments ¢t les sels mindraux
cansidénés individuellement, notamment Na, P,
Ca, Fe et Mn.

Disponibilité ¢t utilisation des aliments du bétail
en vue de I"amélioration de la production,

Autres ressources alimentaires utilisables.

Amélioration de I qualité des aliments du bétail
par la transformation,

Utilisation de techniques biotechnologiques, en
particulier celles recourant 3 utilisation de

champignons.

Interactions animaux x aliments

)

Utilisation des aliments ¢t besoins ¢neneétiques
liés au travail ¢t & d'autres mécanismes de
production.

Rapparts ent.e les pertes de poids dues 3 Ta sous
alimentation,  la médioenté des performances
et 3 la prédisposition aux maladices.

Type et compasition des pertes pondérales dues

au travail, et gains pondér ux réalisés lors de la
ré-alimentation ultéricure.
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d) Rentabilité de I'utilisation de la traction
animale

® Avantages comparatifs entre le travail, le taux de
croissance chez les jeunes animanx, ot la
production de lait ¢t les perfformances de la
reproduction chez les vaches.

® Rentahilité de I élevage d"animaux de trait pour
le trinspont.

Le groupe a attird Pattention sur le fait que niles
axes de recherche ni les domaines prioritaires
d'intervention o’ ¢taient les mémes dans I'ensemble
de La région.

Une  fois  les  prionitds  identifices,  les
méthodologies de recherche deviont ¢tre norma-
lisces, of particulicrement les techniques d'analyse
dew zliments et les recherches sur les ressourees
alimentire: de substitution.

6. Harnais ¢t matcéiiels

Ce groupe est arrivé a o conclusion quiil était
préférable que la recherche Tondamentale sur la
conception de matériets et doutils soit effectuée
dans des centres de recherche des pays développds,
essenticllement en raison des cotits afférents a la
mise en ocuvre de ce typre de recherche.
Par contre, 1l v a licu d'orenter la recherche
d'adaptation vers les domaines suivants:
© misc au point d’outils plus Iégers et plus faciles
& manipuler et munis d'un nombre mitimal de
fixations spécialisées;

® misc au point de bincuses d traction animale plus
efficaces, y compris des bincuses adaptées A la
culture intercalaire;

@ amdlioration des essicux et des roues de
charrettes;

® modiles de bits utilisables dans les régions
inaccessibles aux charrettes;

© ¢laboration ¢t diffusion de information sur Ies

hamais congus pour les attelages & un scul
animal. Le groupe o estimé qu'il n’était pas
nécessaire d’entreprendre des recherches plus
poussées sur les hamais destinés aux attelages a
deux animaux.

7. Aspects socio-économiques de la
traction animale

Le groupe aestimé qu'il fallait mener des recherches

pour:

© diterminer les avantages 3 long terme qui
découlent de I'utilisation de la traction animale;



® mcttre au point des instruments et introduire des
animaux mieux adaptés aux systémes de culture
des régions particuliéres;

Le groupe a également insisté sur le fait que les
domaines d'intervention prioritaires en matiére de
recherche et de développement varient d’une région
agro-écologique & I'autre.

De nombreux autres facteurs liés 3 la traction
arimale ont été examinés par ce groupe, y compris
le régime foncier, la lutte antiglossinaire et la
trypanotolérance, les pratiques culturclles, les
problemes d'infrastructure, I'eppui institutionnel et
la participation des femmes, mais peu d’entre cux
ont é1é jugés susceptibles de faire 'objet de
recherches.

8. Méthodolgcgics de recherche

S*agissant de la recherche sur la traction animale,
les recommandations suivantes ont été formulées.

1! faudrait:

* pormaliser les méthodes de mesure de la
consommation alimentaire, dec la force de
traction déployée, des distances parcourues et
d’autres parametres physiques;

Synthése

Y.

Dans son allocution, M. Bigot s’est longuement
étendu sur les themes abordés au cours des débats.
Il a rappelé que la technologic de la traction animale
(TA) ne datait pas de hier et qu'il fallait tirer les
legons du  passé.  Certains  programmes de
recherche-développement mis en place en Afrique
de I'Quest semblent avoir été congus comme si rien
n’avait jamais existé suparavant alors qu’en Afrique
subsaharicnne, les tentatives, réussies ou non,
d'introduction de la TA faites depuis plus d'un siecle
sontriches d’enscignements. I s”agitnon seulement
de dégager les legons du passé mais aussi de tirer
parti des expériences réalisées partout dans le
monde. Il n’est pas nécessaire de refaire des
recherches qui ont déja été conduites ailleurs.

f.c Réseau a donc unrole de premier plan 3 jouer
pour indiquer aux programmes nationaux les

® pormaliser les méthodes de collecte des données
d'enquéte telles celles sur les revenus de Pex-
ploitation et I'utilisation de la main- d’ocuvre;

® déterminer la précision requise en ce qui
concernc les instruments utilisés pour mesurer
les paramtres physiques tels que la force de
traction, I'effort déployé ct la température corpo-
relle, en tenant ddment compte des colls y
afférents;

¢ ¢laborer des protocoles expérimentaux adaptés
ct normaliser les questionnaires en méme temps
que sont déterminées les procédures de collecte
des données.

Par ailleurs, il faudrait que

® les stations de recherche adaptent les métho-
dologies et les outils existants A la collecte de
données en milicu paysan, notamment pour ce
qui concerne les études sur la nutrition, les
performances ct le stress dd au travail;

® |e ROATA adopte une méthodologie normalisée
de collecte et de transmission de I'information
afin d'assurer la complémentarité et la synergic
des travaux de recherche réalisés par les
membres du Réseau.

de D’Atelier

Bigot‘

réalisations et les connaissances spécialisées qui
existent déja. D'une certaine fagon, c'est ce A quoi
s'est employé 1" Atelicr. Bien que I'objectif visé était
de susciter I'émergence de themes de recherche, la
plus grande partic du temps avait été consacrée 2
I'échange d'expéricnces. Dans ce sens, 1'Atelier
avait constitué un événement fécond, mais n'avait
pas atteint le but qu'il s"était fixé.

M. Bigot aensuite fait le point sur I'évolution de
la TA en Afrique de 1"Ouest depuis la création du
ROATA en 1Y85. L'unce des principales caractéris-
tiques de cette évolution était que la technologie
avait acquis scs lettres de noblesse en Afrique de
I"Ouest et que les politiciens s"épargnaient désor-
mais le mal qu'ils se donnaient dans les années o)
et 70 pour entraver les opérations de TA. D’une
importance comparable est le fait que 1'on »e rende

* CIRAD, B.P. 5035, 34302 Montpellicr Cedex (France).



compte que les technologies de la TA sont souvent
subordonnées aux particularités des régions. C'est
ainsi que dans ies ouvrages publiés de nos jours, ou
ne trouve plus guere les directives généralisées ou
les recommandations d’application générale qui
caractérisaient les publications sur la TA des
années 50, 60 et 70. 11 ne faudrait pas sous-estimer
I'importance de cette évolution, car clle représente
un changement d'attitude radical a ’égard de la
recherche et du développement: on  s'abstient
aujourd’hui de rechercher ou de recommander des
solutions universelles.

Par ailleurs, il apparait que la TA est intégrée aux
systémes de production, et que I'effet de I'approche
systéme adoptée par le Réseau s”étend A Vensemble
du processus de recherche-développement. Ce
phénomene s'observe également dans la planifi-
cation des projets et la modélisation économique: les
projets ne se fondent plus sur des mod2les
¢conomiques et financiers rigides a'utilisation de la
TA. Cette approche pluridisciplinaire a également
contribué A I'engagement de zootechniciens et de
spéeialistes de 1'élevage dans les programmes de
recherche et de développement dans le domaine de
la TA. Ainsi, comme on & pu I'observer, un grand
nombre de participants 3 I’Atelier étaient des
zootechniciens, ¢t 'animal était au cocur de
plusicurs débats. 11 y a quelques années, un atelier
comme celui-ci aurait été dominé par la présence
d’ingénieurs du génie rural. C'est un autre signe
d’évolution. Le regain d’intérét pour la TA ne devra
tourcfois pas masquer 'importance des rdles
complémentaires de Pénergic humaine et de
I'énergie mécanique; ¢’est un risque dont le Réscau
devra prendre conscience.

Apres avoir rappelé que  les groupes de
discussion étaient arrivés 3 la conclusion qu'il était
superflu d’entreprendre des recherches fondamen-
tales sur le maténiel de culture auelée, M. Bigot a
constaté  que  Popposition  entre  avantages ct
désavantages  des  instruments  polyvalents et
monovalents n’était toujours pas résolue et qu'elle
ne le sera qu'au cas par cas. D'autre pan, si la
recherche fondamentale sur le matériel n'apparait
pas nécessaire, il y a licu en revanche d'étudier
I"aspect approvisionnement en matériel dz trait ainsi
que sur les distorsions dues aux interventions
effectuées paries projets, A" unicité des fournisseurs
ctau peu de cas fait du secteur antisanal ow informel.

Alors qu'il ac semble y avoir aucune raison
valable d'engager des éudes sur les questons
économiques ou sur la modélisation, le champ
d’application de echerches fondamentales plus
poussées sur les animaux apparait considérable,
encore que la question de savoir s'il fallait effectuer
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des recherches de type “masque A gaz™ cn milicu
contrdl¢ ou s'il était paéférable de conduire toutes
les recherches dans les syst®mes de production
cibles demeure controversée. L'expérimentation
avece des animaux comporte un certain nombre de
problémes et la nommalisation des protocoles
expérimentaux est indispensable. Les recherches
zootechniques  ne  devraient  pas  simplement
concerner des animaux particuliers mais englober
I'analyse de I'ensemble du secteur de 1'élevage, y
compris les interactions agriculture-€levage.

L'une des principales conclusions de I’ Atelier
est que larecherche fondamentale s”avere rarement
nécessaire et que la recherche - action appliquée
répond micux aux situations prévalant en Afrigue.
Les technologies actuellement utilisées pourraient
¢tre adaptées A divers systémes de production selon
un processus itératif. Bon nombre de technologies
sont propres aux zones écologiques ob clles sont
mises en ocuvre et 1l faudrait privilégicr I'échange
d’expériences au seir de chacune de ces zones.

Sur la base de cette analyse, M. Bigot a conclu
que le Réseau devrait s'attacher A faire la distiietion
entre les  différentes zones  bioclimatiques  de
1" Afrique de I'Quest et organiser les futurs ateliers
en conséquence. Le rassemblement de praticiens de
la TA opérant duns des conditions écologiques
semblables favoriserait les discussions approfondies
centrées sur une négion précise et permettrait de
céboucher sur des recommandations de recherche
bien définies. H reste cependant que le Réscau doit
éviter de mettre Paccent sur la recherche en tant que
telle mais devrait plutot s'employer A constituer une
source intemationale d'information. 11 s*attachera
par ailleurs A renforeer, au travers d’activitds
d'échanges et de formation, les compétences de ses
membres individuels, qu'il engagera 3 effectuer des
¢tudes de diagnostic bien défini~s dans leur propre
pays. La recherche sur la TA faisant appel 3 un type
particulier d'opérateur, les projets devront avoir la
souplesse requise pour permetitre aux personnes ct
aux ressources de passer d'un pays A Pautre. 11
faudrait peut-étre envisager la possibilité de mettre
les programmes de recherche en adjudication afin
que les meilleures équipes de recherche thématigue
obticnnent I'appui qu°celles requidrent.

Les commentaires de 1'auditoire avaient insisté
sur le risque potenticl de se concentrer sur la
recherche pour la recherche, au détriment des petits
exploitants agricoles. 1l existe un autre risque: celui
de considérer la TA d’un point de vue masculin et de
se  désintéresser de  I'utilisation  potentielle de
I'énergic animazle comme moyen de soulager le
travail des femmes.
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The Oxylog for Oxen

PR. Lawrence and J.T. Dijkman

The Oxylog is made by PK. Morgan 1.td, Rainham, Kent, U.K. and was originally designed by Humphrey
and Wolff (1977) to measure oxyget: constmption 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 muzzle
by means of a latex rubber cuff. The body of the mask was made of plywood and was of a simple geomelric
shape that can be casily adapte 4 to animals of different sizes. Inlet and outlet valves were made using the
valve flaps of the original ‘human’ mask in groups of three to increase their capacity. A scaled-np version
of the original turbine flowmeter was fitt2d on the inlet side of the mask. Finally a bypass tube was attached
1 the inlet te the Oxylog thus allowing only a portion of the expired air to pass over the polerographic
oxygen clectrodes.

Tae modificd Oxylog was calibrated and tested against a conventional open -circuit gas analysis system.
To do this, a cow wearing the Oxylog worked on a treacmill. All the expired air issuing from the Oxylog
was then passed through the open circuit system. Fourteen simultancous determinations of oxygen
consumption were performed over periods of 30-60 min cach. On average, the open circuit system gave
results which were 1.51% higher than those from the Oxylog with a standard error of +/- 0.96. The
modificd 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 rescarch in the ficld.

Reference
[Humphrey, S.J.E. and Wolff, H.S. 1977. The Oxylog. Journal of Physiology, 267, 12p.
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A Comparison of Locai and Jersey Crossbred Draught Oxen
in the hills of East Nepal

RA. Pearson, RE Archibald and I. Campbell

Four pairs