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The workshop on “Animal power in farming systems” of the West Africa Animal Traction
Network was unique in many ways. It brought together peopie from 20 countries and a broad
range of ecologicai cones. The participants were specialists in widely differing fields: agricul-
tural engineering, agronomy, animal science, anthropology, economics, extension, socio- -

logy, soil science and veterinary science. Their diversity of background was maiched by their

differing roles in development, for they included researchers, planners, administrators, aid-
agency representatives and those actively implementing agricuitural development program-
nies. Their common link was their purposeful interest in introducing, intensifying of diversi-
fying the use of aninial power in farming systems. As a result, the atmosphere at the workshop
was likened to eighty experienced consultants from different agencies and backgrounds all
working intensely together to iry to find technical and organizational solutions to their
common problems.

In this comprehensive volume the experiences and lessons of the workshop are clearly pre-
sented. In addition, through their prepared papers (22 in English, 12 in French) participants
describe and analyse their professional experiences in animal traction. Throughout these
carefully edited proceedings run the themes of the diversity of experience, the complexity of
the farming systems and the d=sirability of greater information exchange.

This book, containing cont: - :tions from 51 authors, povides a wealth of ideas and expe-
rience on the problems and possibilities for developing animal traction, and will be valuable
to all those interested in this important field of agricultural development.

@?_'2 Deutsches Zentrum fiir Entwicklungstechnologien
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Preface

. The West Africa Animal Traction Network

aims to foster the use of animal power for agri-
cultural development in the region and en-
deavours to ensure efficient exchange of infor-
mation between its members in West Africa
and also with related organizations elsewhere
in the world. It is therefore important to ac-

s v .
I!‘IAI‘III‘IIQ'Q nevantratinane
quaint interested individuals, organizations

and countries with relevant and up-to-date in-
formation on animal traction. One of the ways
in which information on animal traction can
be gathered and exchanged is through con-
ferences, seminars and workshops. To date,
two regional workshops have been held under
the auspices of the West Afiica Animal Trac-
tion Network, and this present volume relates
to the second of these.

The Steering Committee of the West Africa

'Animal Traction Network wishes to express its

profound gratitude to the Farming Systems
Support Project (FSSP) of thé University of

‘Florida, which took the initiative in organizing

the first Networkshop in Kara in Togo in
March 1985. FSSP also played a key role in the
holding of the second animal traction network-
shop which was held in Freetown in Septem-
ber 1986. The comniittee also commends and
thanks the other organizations which provided
support for the Networkshop including the In-
ternational Development Research Centre
(IDRC) of Canada, the International Lives-
tock Centre for Africa (ILCA), Deutsche Ge-
sellschaft fiir Technische Zusammenarbeit
(GTZ), the International Institute of Tropical
Agriculture (IiTA) and national projects in

The Gambia, Niger and Togo, co-funded by
the United States Agency for International
Development (USAID).

______

Animal Traction Network wxshcs to acknow-
ledge the contributions made by all partici-
pants, discussion groups and rapporteurs at
the Networkshop in Sierra Leone. The editors
have presented these various contributions in
two parts. The first part presents a summary of

frnr, 1l ne tha
the Nsmﬂ"ks"sp activities as well as ine puu-

cipal recommendations of the discussion
groips and the whole workshop. The second
part contains edited versions of the papers cir-
cula:ed or presented at the workshop.

The editing and publication of these proceed-
ings were made possible thanks to the support
of the Farming Systems Support Project
(FSSP) and the German Appropriate Technol-
ogy Exchange (GATE), a division of Deutsche
Gesellschaft fiir Technische Zusammenarbeit
(GTZ). The Steering Committee would like to
express its deep and heartfelt gratitude to both
these organizations,

This Preface has been written by the Steering

Committee during a meeting at which it has
been planning the Third West Africa Animal

. Traciion Workshop, due to be held in Senegal

in 1988. The committee would be most inter-
ested in learning the extent to which these pro-
ceedings are found to be useful, and would
welcome constructive criticism and suggestions
for future network publications.

West Africa Animal Traction Networkshop Steering Committee

Adama FAYE, Senegal,
(Committee Representative)
Stephen O. ADEQYE, Nigeria
Kossivi V. APETOFIA, Togo
Arthur S. GEDEO, Liberia

Addis Ababa, 18 September 1987

Bai H. KANU, Sierra Leone

Dawda M. SARR, The Gambia
Dramane ZERBO, Mali

Paul H, STARKEY, (Technical Adviser)
Michael R. GOE, (ILCA Representative).

(The addresses of committee members are given in the list of participants.)
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Ba_ckground to the Network and Workshop

Start of the present initiatives

In late 1984 contact was made between the of-
fice of the United States Agency for Interna-
tional Development (USAID) in Togo and the
Farming Systems Support Project (FSSP) of
ihe University of Tlorida. FSSP, fundéd by
USAID, was charged with stimulating a farm-
ing systems approach to research and develop-
ment in West Africa and elsewkere. In Togo,
the USAID-funded Irojet Culture Attelée
(PCA) (Kara-Savanes) wished to use a farming
systems approach to develop animal traction.
It was therefore agreed that FSSP would or-
ganize, and PCA/USAID would host, a West
African workshop on animal traction. It was
felt that animal traction was an area requiring
greater exchange of experiences (networking)
and that through this, and a farming systems
approach to research and development, there
could be more effective integration of livestock
into West African cropping systems.

First Animal Traction Workshop

In March 1985 a workshop was held in Kara,
Togo, with the theme of “Animal Traction in a
Farming Systems Perspective”. This workshop
was the first significant attempt to facilitate di-
rect information exchange between different
animal traction programmes in West Africa,
Since the workshop was designed to stimulate
the development of a Network, it was referred
to as a “networkshop”. The workshop was run
by an FSSP resource team, with logistical sup-
port from USAID and the host project. There
were 30 participants, the majority of whom
were either Togolese or expatriates working in
West Africa. African nationals came from pro-
jects in The Gambia, Cote d'Ivoire, Senegal
and Sierra Leone. The international or donor
organizations represenied were USAID and
the International Development Research

Centre (IDRC) of Canada. The low repre-
sentation of African and international organiz-
ations was attributed to limited planning time
and lack of knowledge of just how to start con-
tacting the various animal traction pro-
grammes in West Africa.

Activities included the presentation of na-
tionai programmes, field visits and group dis-
cussions on the key topics identified by partici-
pants. The main recommendations of the
workshop were:

-~ Nomination of a steering committee com-
prising African nationals from The
Gambia, Cote d’Ivoire, Senegal, Sierra
Leone and Togo, together with an expatri-
ate Technical Adviser. The committee was
charged with deciding the venue and the
theme for a proposed follow-up network-
shop.

~ Encouragement of greater exchange of in-
formation and experience relating to ani-
mal traction. Specific suggestions included
liaison between the animal traction pro-
grammes of Sierra Leone and Togo, and
between the West Africa programmes and
the International Rice Research Institute
(IRRI) Farming Systems Network in Asia,

Follow-up to the First Animal
Traction Workshoep

In July 1985, FSSP funded a Sierra Leonean
from the Sierra Leone Work Oxen Project to
undertake a study visit to the various animal
traction programmes in Togo. The report of
this visit was circulated in both English and
French,

In August 1985, FSSP funded two members of
the steering committee to participate in the
IRRI networking tour of Nepal and Indonesia.
The report of the implications of this visit for

Animal Power in Farming Systems
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§ Wesi Afncan ammal traciidn programmes was
- published in English (1986) and French

(1987). ,

~ In November 1985 the steering committee met
in Senegambia. The programme included field
visits in Senegal and The Gambia. The meet-
ing was attended by observers from the Food
and Agriculture Organization (FAO), FSSP,
the International Institute of Tropical Agricul-
ture (IITA), ILCA and USAID (Niger). The
meeting decided on the venue, themes, pro-
gramme and methodology of the 1986 Net-
‘workshop to which these proceedings relate.

In March 1986, the workshop secretariat, com-
prising the Head of the Sierra Leone Work
Oxen Project, a representative of FSSP and the
Steering Committee Technical Adviser, met in
‘Freetown to discuss proposed workshop ar-
- rangements with the local authoritics and
USAID. Following this meeting, in April 1986,

letters of notification and invitation were sent
out to members of the committee, the author-
ities responsible for animal traction research
and development in West African countries, to
relevant international research centres and to
organizations in Europe and North America
supporting work on animal traction.

In August 1986, the. proceedings of the first
(1985) animal traction workshop were pub-

~ lished in English (work was continuing on the

French translation of these proceedings).

In September 1986, the Second West Africa
Animal Traction Workshop was held in Sierra
Leone, with the title of “Animal Power in
Farming Systems”. In the foilowing sections,
the activities and conciusions of this workshop
are presented, and in the second part of the
proceedings there are edited versions of many
of the papers prepared.

14
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'N@tWorkshop programme and methodology

Background

| by
- Paul Sturkey

 Technical Adviser, Networkshop Committee

‘ Two keynote addresses were then given. The

The networkshop programme is discusSgd in

some detail here as it incorporated methodo-

logical features designed to stimulate jaterac-
tion that were new to some participants. The
networkshop differed from a conventional
‘workshop in its flexibility and its emphasis on
small group discussions rather than individual
presentations. The networkshop had its roots
in the first animal traction networkshop held
in Togo in 1985 and the outline of the pro-
gramme was determined by the Networkshop
Committee at its meeting in The Gambia in
November 1985. The overall aim was to pro-
vide a framework for constructive discussion
and information exchange. The draft pro-
gramme was structured in a logical and pro-
gressive way yet was intended to be sufficiently
flexible to be adapted to the specific needs of
the actual participants, whose professional re-
sponsibilities and interests were impossible to
prejudge at the planning stage. The provi-
sional programme was circulated with the in-
itial announcement letters, together with ex-
planatory notes. The framework of the pro-
gramme was adhered to as the basis for the
workshop, but adjustments were made (follow-
ing consensus approval) to respond to identi-
fied needs for change.

Introductory session

The networkshop was opened by a government
minister responsible for Agriculture zand Natu-
ral Resources, with words of welcome and en-
couragement from The Director of Agriculture
and from a representative of the United States
Embassy.

first by Dunstan Spencer discussed farming
systems research and extension from the per-
spective of animal traction initiatives. The sec-
ond by Paul Starkey provided an overview of
animal traction in Africa, and developed the
networkshop theme of farm level implications
of the introduction, intensification and diversi-
fication of animal traction in West Africa.

The third introductory session comprised brief
“capsule” reports from each of the West Afri-
can countries represented. The various country
delegations nominated one of their members
to give, in just 15 minutes, an overview of ani-
mal traction in their countries, with emphasis
on farm-level problems and solutions. The ob-
jective was to obtain at an early stage in the
workshop an impression of the diversity of ex-
periences, the commonalities of problems, and
the potential for learning from each other’s ex-

- periences. This session had been scheduled for

the first afternoon, but due to the delayed arri-
val of some participants it was decided to post-
pone the session. Thus the free time scheduled
for the fourth afternoon was brought forward
to the first day, and the capsule reports were
given after the field visit. It was generally felt
that this change was unfortunate in terms of
logical sequences, but that it was a necessary
compromise resulting from an unexpected air-
line problem. The delay in presenting the cap-
sule reports may explain the comparative lack
of enthusiasm for this session expressed in the

final evaluation.

Also included in the planned introductory
activities was an opening reception, This was
generously hosted by the British High Com-

Animal Power in Farming Systems
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‘ missioner who welcomed participants in voth
English and French, thus strengthening the
workshop’s aim of minimizing the language
barriers that have historically impaired com-
munications in’ West Africa, While not struc-
 tured, the reception provided an important op-
portunity for informal discussion and informa-
tion exchange. ’

The final introductory session was held at the
beginning of the second day, by which time all
delayed participants had arrived. This com-
prised an open session of informal introduc-
tions and networking announcements, All par-
ticipants had the opportunity of briefly intro-
ducing themselves. Participants were encour-
aged to use this opportunity to highlight topics
on which they desired information, arecas in
which they could offer useful experience, 7.ud
the subjects they were most interested in de-
bating during the informal discussions of the
week. Representatives of aid agencies and re-
search centres had the opportunity of briefly
describing the work of their organizations -and
the potential that existed for future cooper-
ation. These extended introductions and an-
nouncements allowed participants to clearly
identify those institutions and people with
whom they wished to make personal contact
during the informal sessions.

The Sierra Leone Work Oxen
Project and field visits

The bost project was given an opportunity to
present its work and exptriences, and the Pro-
ject Coordinator, Bai Kanu, did so in conjunc-
tion with a video film produced by the organiz-
ation CEDUST (Centre de Documentation
Universitaire Scientifique et Technique) in
neighbouring Gui-ea,

The details of the field visits and their specific
objectives were then given. It was stressed that
the visits were designed to allow the partici-
pants to talk with farmers, and were primarily
intended to be stimuli for broadly-based dis-
cussions. They should not be seen simply as

Bai Kanu, Coordinator of the Sierra Leone
- Work Oxen Project

Incal demonstrations. It was known that many
problems would be observed during the visits,

~problems - of animal husbandry, crop hus-

bandry, extension advice, and social con-
straints such as theft. The host project had
secn some of these problems during early plan-
ning stages and had considered changing diffi-
cult villages or making amends. In the end, the
organizers had decided quite specifically that
no changes or improvements should be made
just because of the networkshop, for the prob-
lems arising were typical of many of the con-
straints found not only in Sierra Leone, but
throughout West Africa. The objective was not
to simply evaluate the strong and weak points
of the Work Oxen Project, but rather to use
the visits and discussions with farmers as a
basis for understanding in greater depth the
general issues involved ir animal traction utili-
zation at village level, which could then be
brcught forward into the thematic group dis-
cussions,

A total of eight villages had been selected, in
order to allow detailed discussions between
the farmers and small groups of about eight
participants. The particular features of each
village were described during the plenary ses-
sions, so that participants could choose a vil-
lage that was of specific interest to them. Vil-
lages differed in ethnic group, length of animal
traction experience, crop mixes, individual or
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group ownership and the gender of the r.ain
owners, users. While there were a few informal
guidelines encouraging the mixing of nation-
aiities and disciplines and clarifying the pri
mary language for group discussions, in prac
tice all participants were able to select a villag:
of their own choosing. Group discussion
leaders and rapporteurs were selected from
within each group.

Foliowing an overnight stay in Makeni, the
eight groups visited their villages in the early
morning, and saw farmer-managed demonstra-
tion plats and the use of N’'Dama oxen for
swamp, plowing, upland rice wo-ding, ground-
nut lifting and, in some vill:. ., ridging and
transport. Following the d.: onstrations, de-
tailed discussions were helc « the villages to
ascertain farmers’ percer of the advan-
tages and disadvantages aimal traction in
their farming systems. T monstrations had
provided a context an¢ . anical stimulus for
the discussions, bt with small numbers of
people in each gr- 5, it was easy for the ques-
tions and answer . progress from the various
operations being cvaluated by the farmers to
more fundamental issues. The discussions were
fcllowed by typical village hospitality in the
form of generous meals.

The various groups re-asscmbled at Rolako,
the technical headquarters of the Work Oxen
Project, where they viewed the workshop
where plows and other implements were fabri-
cated. At Rolako, demonstrations were given
of prototype «nimal-powered pumps and
grinding mills, recently installed under a
GTZ/GATE (German Appropriate Technol-
ogy Exchange) technical cooperation agree-
ment. Their construction had been specially
brought forward in time for the networkshop,
to balance the dominant field visit themes of
introduction and intensification of animal
power with the potential for the diversification
of animal power through innovative designs.

Back in Freetown, the groups continued their
village discussions and then summarized the

Informal discussions during coffee breaks were
an important aspect of the Workshop

main observations and lessons from each vil-
lage visit in a plenary session. Groups noted
both successes and failures (positive or nega-
tive lessons) and attempted to not only identify
the major constraints, but also to cite possible
solutions. It was generally feit that the depth of
discussions and recommendations was pro-
found. Each group identified specific technical
points (covering equipment, animal hus-
bandry, crop husbandry, social interactions,
economics and research methodology) but
went on to look at the wider implications of
animal traction in the farming systems. In dif-
ferent ways, each group concluded that a holis-
tic vision of agricultural development was re-
quired, and that a single technology approach
(even if multidisciplinary) was as problematic
as trying to understand the intricacies of a
farming system using only the perspectives of a
single discipline. The very positive nature of the
many observations and the criticisms were
such that it was observed that it was like a de-
velopment worker's dream, with 70 consult-
ants from numerous different countries and
organizations working constructively together
on a single instructive case study and evalu-
ation. This feeling appears to have been re-
flected in the participants’ evaluation of the
Networkshop, for most rated the field visit and
the ensuing discussions as one of the most use-
ful of the week's activities.

Animal Power in Farming Systems
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Thematic presentations and
discussion groups

At its meeting in The Gambia in 1985, the
steering committee had identified four domi-
nant sub-themes for the workshop:

- Animal power equipment at the farm
level.

- Animal utilization and management at
farm level.

- Economic implications of animal power at
the small farm level and village level
finance.

- Social implications of animal power at the
farm level.

Prior to the workshop all participants had
becn asked to prepare a brief paper based on
their own experience, outlining key farm-level
problems (and where practical proven solu-
tions) in any one of these sub-themes. It was

understood that only selected papers would be

presented during the networkshop and that
other papers would be circulated only in their
written form to stimulate exchanges and dis-
cussion, It was also made clear that any plenary
presentations would be bricf, and would either
be in the form of “capsule” reports relating to
the countries or would be designed to stimu-
late discussion immediately prior to dividing
into small thematic discussion groups. It had

been requested that papers or abstracts be sub-

mitted in advance, and about one half of the
participants had done so. About one third of
the participants brought their papers with
them. Only a few participants had not been
able to prepare anything, and this was mainly
due to last minute decisions to attend, or the
fact that they had considered themselves to be
observers.

»

One morning (Tuesday) was set aside for pres-
entations relating to the proposed discussion
themes, and eight papers were selected. The
basis for the selection was the relevance of the
individual papers to the workshop themes and
a desirc to maintain a balance between the
various disciplines, geographical areas and

Workshop plenary session

organizations represented. The selected pres-
entations included: a perspective on the tech-
nological choices available to farmers from the
representative of FAQO; contrasting methods of
animal traction equipment research and devel-
opment from scientists from ICRISAT, ILCA
and NIAE (now called AFRC-Engineering);
an overview of constraints to animal traction
in the humid zone presented by an ILCA ve-
terinarian; a discussion of research methodo-
logy and implications for small farmer econo-
mics presented by a USAID agriculturalist;
and relevant case histories from Mali, Togo
and Nigeria.

The limited time available (half an hour per
presentation) necessitated concise deliveries
and only a short period for discussion. In some
ways this was frustrating, but it allowed much
ground to be covered, and it had been an aim
of the workshop to have as much time in small
discussion groups as was feasible. Amony the
points raised during the session were the seri-
ous constraints caused by animal nutrition in
the semi-arid zone and diseases in the more
humid zones. The importance of economic

" profitability was stressed, together with the ob-

servation that farmers fand consumers in most
countries) often override economic sense with
personal preferences for status and conveni-
ence. A thought-provoking vision was pro-
vided of a technological shelf laden with so
many equipment options that selection, rather

18
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than invention, was required. Discussion was
particularly stimulated by the clear contrast
between a l‘.'lcaulpuuu of an ILCA research
programme based on low-cost modifications to
the traditional wooden maresha plow, and that
of an ICRISAT programme developing more
productive, but moie expensive, cropping sys-
tems based on animal-drawn wheeled toolcar-
riers. Interest in the topics was kigh, and dis-
. cussion during coffee breaks and at lunch fime
was very aninated,

Although possible areas for in-depth discus-
sions had been pre-sclected, the actual subjects
were not decided until after the fieid visits and
the presentations. As a result six areas of inter-
est and concern clearly emerged as requiring
detailed discussion. Two of these topics
(equipment and socio-economic aspects) were
similar to the suggested sub-themes, but four
of them were more specific as participants felt
more discussion was required on soil conserva-
tion, research mecthodologies, animal health
and farmer training. Participants were allowed
to choose their own groups, from which were
‘selected chairmen and rapporteurs. To facili-
tate in-depth discussion, the groups then se-
lected their language for discussion, with two
English language groups, two French language
groups, one bilingual and one with simulta-
neous translation. One or two participants
then moved from the group of their first sub-
ject preference to one that allowed them to use
their preferred language. The chosen subjects
of the discussion groups were:

- Soil conservation and tillage: the role of

animal traction in establishing permanent

cropping systems.

- The selection and development of animal-
drawn equipment,

- Animal management and health,

- Research and evaluation methodologies
for animal traction programmes.

- Social and economic aspects of animal
traction use.

- Farmer needs for extension and training.

The Warksiiop brought together technical spe-
cialists from many agencies including GTZ,
ICRISAT, SATEC, USAID and CEEMAT

The discussion groups met on Tuesday after-
noon and the first half of Wednesday morning,
and presented their reports to a plenary ses-
sion on Wednesday afternoon. Forty minutes
were allowed for each group to summarize its
discussions and recommendations (with the
help of flip charts), and for general discussion
of the issues raised. The thematic discussions,
as reported and discussed, tended to be more
discipline-orientated than those relating to the
farm visits. It was felt there was a need to re-
view and discuss in some depth the various ex-
periences within the various technical domains
and come up with firm ideas for future direc-
tions to follow within these subjects. Although
there was not always agreement on the techni-
cal merits of different options, there was
generally a broad consensus on the methodo-
logies to be adopted.

Final discussion,
recommendations and evaluation

The last morning (Thursday) started with ple-
nary discussions, but compared with the small
group discussions, the final plenary session
started quite slowly, and although some intere-
sting points were raised, there was a certain
feeling that many issues had already been dis-
cussed. It was clear that the majority of partici-
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_ pants wnshed to pass onto more concrete rec-
ommendations, and so the final session, relat-

ing to the future of the Network, started early.
Many ideas had been expressed during pre--

vious sessions on desirable networking act-
ivities, and several of these were put forward as
follow-up proposals. It was ~unanimously
agreed that initiatives should include exchange
~ visits between programmes in different coun-
“tries, and more information exchange, possibly
involving the production of a Newsletter. Spe-
cific liaison was required between the various
manufacturers of equipment in the region.
Some formal establishment of the Network
was considered desirable (but not without its
problems) and the need for some form of sec-
retariat was clear. Without any clear source of
funds it was difficult to make concrete propo-
- sals, and several organizations including ILCA;,
ICRISAT, IDRC and FAO were reviewing
their programmes and discussing various op-
tions for supporting animal traction network-

ing activities. It was therefore considered most

appropriate to give very strong support to the
principle of networking, without making spe-
cific constitutional or organizational propo-
sals. Rather a new Steermg Committee was
elected to plan and organize the next network-
shop, and was charged with discussing and in-
vestigating future options, and reporting these
at the next networkshop.

Before the session closed evaluation forms

were distributed to all participants. These

allowed people to ascribe values from 1-5
(poor to excellent) for many of the elements of
the networkshop, including presentations, acti-
vities and the logistical services. In addition
people were asked to make their own com-
ments on favourable or unfavourable aspects
of the networkshop, and suggestions for im-
provements. The disadvantage of asking
people to fill in evaluation forms at the end of
the last session was that participants had not
had the time to reflect on the whole network-
shop. However the great advantage was that
everyone present completed and returned the
forms immediately, allowing a good impress-
ion to be gained as o how participants viewed
the networkshop.

Following closing remarks from the committee
members, FSSF representatives and the host
project, the networkshop was closed. There
was an opportunity for some sightseeing and
shopping in Freetown on this, the final after-
noon. In the evening a final reception was
hosted by the French Embassy and USAID, at
which tee-shirts emblazoned with the work-
shop logo, and “gara” clothes given by one of
the village associations were worn with pride!

The dates of the programme had been planned
in conjunction with airline timetables, so that
by finishing on a Thursday the great majority
of participants were able to travel home on
one of the flights leaving on Friday.

Title photograph (opposite)
A networl:shop field visit group at Karina Village, leaming of the exgeriences of a farmer who had been
evaluating the use of animai-drawn seeders and weeders for upland rice production.
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Introduction to the Field Visits

Before leaving Freetown, staff of the Work
Oxen Project gave brief descriptions of each of
the eight villages that had been setected for the
field visits, A summary was given of the history
and current status of animal traction in each
village and what would be seen in the farmer-
managed demonstration plots. The villages dif-
fered in their length of animal traction experi-
ence, their dominant ethnic group, the systems
of ownership (individual or village association)
and the gender of the users. Participants were
then free to choose the village of their pref-
erence. A few adjustments were made to en-
sure roughly equal groups, the balaacing of
country representation and to allow just one
language (English or French) to be used in the
“villages (where all questions, answers and dis-
cussions would have to be translated into the
local vernacular).
Following an overnight stay in Makeni, the dif-
ferent groups, each comprising about seven
people, travelled to the villages early on Sun-
day morning. The coordinating member of the
Work Oxen Project introduced the visitors to
the chief and farmers, and each group then saw
some farmer-managed demonstrations of ani-
mal traction use. The groups were also able to
visit farmers’ fields and see the animal pad-
docks. The groups returned to their respective
villages, and held detailed discussions with the
farmers of the village, with the aid of local in-

terpreters. Following traditional village hospi-
tality (lunch) the groups all met up again at
the Rolako Ox Plow Centre, where they in-
spected the workshop and saw demonstrations

of recently installed prototype animal-powered

gears.

Back in Freeiown, the groups re-assembled to
discuss the implications of their observations
and discussions. Each group was asked to sum-
marize its findings to a plenary session of the
Networkshop. It was suggested that each group
start by describing briefly what was observed. .
Good or positive lessons were then high-
lighted, followed by examples of disappoint-
ments or negative lessons. Each group was

- asked to identify what it considered to be the

most critical constraints to animal traction in
the village, and then make suggestions on how
these constraints might be overcome. Finally
groups were asked to present their conclusions
and any recommendations, which were briefly
discussed.

Thus the following summaries of what was
seen on the field visits and what was learned
and suggested have becn compiled from three
sources: the background information supplied
by the Work Oxen Project as part of tke pre-
visit briefing, the notes made by the rapporteur
of each group, and the contents of the discus-

sions that followed each report. '
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Visiting group

A. Samiu'a (Coordinator),

D. Phillip (Rapporteur),

A. Gedeo, S. Leaman, A. Mansaray, D. Sarr, -
B. Mansaray, A. Schumacher, M. Sesay.

General information
Ethnic|group: Limba

Location: Mabole Valley, -
about 15 km from Kamabai

Population: 300
No. Farmers: 31

Cropping systems

25% of cropped area.

Rice in rainy season. ,
Cassava and sweet potatoes in

Swamps:

the dry season.
Boliland: 0% of cropped area.
. Uplands: 75% of cropped area.

Mixed cropping: rice with
some maize, sorghum, Guinea
corn, pigeon pea, groundnuts
and millet.

Animal tracticn history

The section chief Morie Brima II bought the
first set of oxen in 1983, and the oxen are now
five years old. He is using the Pecotool plow
manufactured in Sierra Leone. In 1986 the
Work Oxen Project agreed 0 set up a farmer
association for the use of oxen. The associ-
ation has ten members. One new set of oxen
(2-3 years old) and a new Pecotool plow have
been provided. In the current year (1986) the
farmers began plowing in June and finished at
the end of August, plowing a total of 12 hec-
tares. In the developed swamps, it is possible
to plow two times before broadcasting but
other swamps are only plowed once. Other im-
plements that have been supplied for the

' BUMBANDAE VILLAGE

farmer-operated, on-farm demonstration plots
include: triangular spike tooth harrow, Super

"Eco seeder, Pecotool weeder and Pecotool

groundnut lifter.

General observations

The farmers demonstrated the use of their

" oxen for plowing, weeding and groundnut lift-
- ing. There were two sets of oxen, one for the

farmers’ association and one for the village
chief. Both scts were trained in the village with-
the help of the Work Oxen Project. When
oxen were used for cultivation, there was a
tendency to opt for monocropping of swamp
rice, upland rice and groundnuts. According to
the chief, land availability was not a limiting
factor, bui labour and capital (cash) limited
the area that could be farmed. The owners of
the oxen claimed they made regular visits to
the veterinary services to check the health of
their oxen and treat any illnesses. Women were
not involved in animal traction.

Successes or positive lessons

- Farmers were enthusiastic about the poten-
tial for using work oxen.

- Oxen had been shown to decrcase the ma-
nual labour requirement.

- Demonstrations showed that most farm
operations were possible with work oxen.

- - The animals were well trained and responded

to signs and vocal orders rather than being
beaten. ‘

Failures or negative lessons

- The farmers were dependent on the Work
Oxen Project and showed no tendency for
self-reliance.

- The large number of stumps made upland
demonstrations difficult, so that the demon-
stration sites had been located near swamps.
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and groundnut lifter

- The weeder and groundnut lifter demon-
strated did not seem effective under the pre-
vailing conditions, and much manual labour
was still required after the ox-weeder and
groundnut lifter had passed.

- School age children were being used to
supervise the oxen. This might restrict their
. education and be a long-term social problem.

- The animals in each pair did not fit well
together.

Primary constraints

- There are at present too few oxen for the
number of households, and yet there are
severe financial constraints that restrict the
potential for purchasing further oxen and
equipment.

- The land needs preparation before being
suitable for use with animals. The uplands
are still full of roots and stumps, and most

swamps ecither have many stumps or have
very deep flooding.

- There is a serious lack of infrastryctural fa-
cilities, with poor road access and great diffi-
culty in marketing farm products.

Possible solutions

- The provision of credit is essential if animal
traction is to develop.

- A muic integrated approach towards assist-
ing farmers to overcome rural poverty is re-
quired. Animal traction should be seen as
just one component of the farmers’ many re-
"quirsments to improve their production and
their marketing,

- The farmers’ self-reliance needs to be en-
couraged and developed.

Conclusions

- Water control needs to be developed in deep
swamps before oxen can be used effectively.

- The use of animal traction for groundnut
harvesting and weeding under such condi-
tions seems premature.

- The weeder and groundnut lifter being used
need to be redesigned.

- There is a need to investigate in more detail
how animal traction can be integrated into
upland farming systems. Until such systems
are developed, the use of oxen shoula unly be
encouraged for swamp preparation.

Animal Power in Farming Systems

25



FADUGU VILLAGE

- Visiting group
’ éAllagnat (Coordinator)

A. Westneat (Rapporteur),
S. Harouna, C. Ladrette, D. Zerbo.

General information
Ethnic group: Mandingo and Limba

Location: 80 km north ol Makeni, 1
-~ onroadto Kabala

~ Population: 1500
No Farmcrs 150

Cropping systems

20% of cropped area.

Rice in rainy season.
Groundnuts, cassava, sweet
‘potatoes, rice in dry season.

Swamps:

Boliland:  45% of cropped arca.
_ Rice in rainy season.
Uplands: 35% of cropped area.

Mixed cropping rice with
sorghum, maize, Guinea corn,
benniseed, cassava, groundnuts
and millet.

Animal traction history

In 1964 two cattle-owning farmers bought
plows from traders from Guinea and started to
use ox traction (without any assistance from
extension agents). In 1967 a subsidized tractor
hire scheme was started and the farmers lost
interest in animal traction. Since 1982 tractors
have been unavailable for hire. Farmers took a
renewed interest in animal traction and they
themselves contacted the Work Oxen Project.
In 1985 the Work Oxen Project began to work
with the farmers of Fadugu and in the current
year (1986), five sets of oxen are in use, all
owned by Mandingo farmers. All farmers own
Pecotool plows and use them for plowing
(twice) in swamps prior to planting in the rainy

season, and again for dry-season swamp culti-
-vation. On-farm demonstrations, operated by

the farmers, have included the use of triangu-
lar spike tooth harrows, a Super Eco seeder

and Pecotool weeders and groundnut lifters.

' General observations
The history of animal traction in Fadugu is

particularly interesting. Farmers began using

~animal traction themselves in 1962, stopped
~ -when tractors were available for hire, and be-

came interested again when the tractor pro-

gramme. finally collapsed. Farmers claimed

that when tractors were available, farm
families in Fadugu were producing about 300
sacks of rice per farm. When they returned to
using the hoe and manual labour, they culti-
vated much smaller areas so that production
fell to about 30 sacks of rice per farm. In 1985
some Mandingo farmers restarted the use of
animal traction, and already, by 1986, five pairs
of oxen were in use,

The group visiting Fadugu were treated to
demonstrations of the yoking of a single ox
and pairs of oxen, harrowing with a triangular
spike tooth harrow, seeding with a Super Eco
seeder, plowing in a swamp with a 6" Pecotool

‘and weeding with an adjustable, two-blade -

Pecotool weeder.

The young N'Dama cattle were in good health
and in their first year of traction work. Pairs of
this sort were reported to cost about Le 6000
(about US$200 at the rates current in Septem-
ber 1986). Head yokes were attached to the
back of the animals’ horns and nose rings were
fitted to allow good control. The animals were
handled by two people; one person controlled
the animals from behind by using reins, whilc
the other operated the equipment. The oxen
had been trained by the farmers themselves
with technical assistance from the Work Oxen
Project staff. Each pair farmed about 6 ha.
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~ Men worked with the animals. Women trans-
~ planted rice seedlings.

Successes or positive lessons
The farmers had a very pcsitive attitude to the

- use of work oxen. They were very skilled at
clearly diagnosing their problems and were

closely analysing their initial efforts in the use
of oxen. This high interest in animal traction

technology, together with a clear aspiration for.

increased output, were considered positive
points. Also important was the close collabor-
ation between the farmers and the Work Oxeu
Project personnel The farmers are already ex-
perienced in animal husbandry and their oxen
. were drawn from ‘*heir own herds and this
strongly favours the eventual success of animal
traction in this area.

' Positive and negative aspects of
equipment being used

The Pecotool has a good, simple design with |

innovative engineering features including ad-
justable handles, a supplementary skid for
swamp use and a system of implement attach-
ment using movable bolts and fixed nuts. The
long chain is good, as is the capacity to change
between 6" and 9" plow bodies.

On the negative side, the Pecofool is oversized
and its frame is too large. The wheel bearings
are not sealed and allow sand and other ab-
rasive material to penetrate into the axle area.
No lateral adjustment is provided. There ap-
peared to be a lack of precision in the imple-
‘ment construction,

The harrow featured a simple design and was
constructed out of local materials. These posi-
tive aspects were offset by the lack of a handle
to Lift it up when the spikes became clogged
with debris. It was judged to be too heavy for
young oxen. No measures had been taken to
preserve the wood used in its construction.

The weeder was strong, and each spring that
held a tine was supported by a helper spring. It

was adjustable side-to-side and front-to-back.
Its primary disadvantage was its size, being too
heavy and costly for its weeding task. Also it
was only supplied with symmetrical ducksfoot
shares and not half-blades that would allow
weeding nearer to the plant roots.

The harnessing with head yokes and nose rings
was considered appropriate for the N'Dama -
oxen and controlling the animals from behind
was good. Insufficient protection of the head
was provided which could lead to injury to an
animal. The operators placed excessive force
on the nose via the nose ring in their efforts to
control the pair. f

Failures or negative lessons

The farmers complained abmit the rapid in-

‘creases in the cost of animal traction equip-

ment. Price rises had been necessitated by cur-
rency devaluations and local inflation, but in
an attempt to protect the farmers from the ef-
fects of rapid inflation, the Work Oxen Project
had not yet increased its prices to meet the
true cost of production. The Work Oxen Pro-
ject was thus selling high quality equipment at
relatively low prices. Such subsidies would dis-
tort the farmers’ perception of their true input
costs and in the long term this would adversely
effect the efforts of the Project.

There was no provision for credit for farmers
wishing to adopt animal traction in Fadugu.
The farmers who had adopted animal power
this year had bought their equipment for cash
and already owned cattle. However many of
their neighbours who would like to adopt ani-
mal traction technology could not afford to
buy animals and equipment unless credit was
made available.

The animal health services available to the ani-
mal traction farmers of Fadugu were very in-
adequate.

There had been no discussion of soil conserva-

_ tion issues with the farmers.

- Animal Power in Farming Systems
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) Prunary constraints |

The low incomes of the farmers, the high cost
of the equipment and the lack of credit will
work against the adoption of animal traction.

The national economic situation with high in-
flation and rapid increases in input costs is ad-
versely affecting the farmers’ ability to plan

their finances. This will inevitably retard ani-

mal traction adoption.

The farmers noted that any investment in crop
production, such as the adoption of animal
traction, necessitated improved protection
from birds and better fencing to avoid crop de-
struction by cane rats (“cutting grass”) and by
monkeys. Fences currently built out of palm
branches did not last for an entire ses<on and
- there were insufficient qualified fence buiiders
in the zone to meet the demand. The farmers
also considered the gr=<~ weed Imperata cylind-
rica to be a major prob.em, and a means of re-
ducing this needed to be found.

Possible solutions

Fadugu is in an unusual position in that it does
not come under the scope of any of the main
Integrated Agricultural Development Projects.
As a result farmers do not have access to the
extension advice and credit facilities available

to most other villages in the country. Including
the Fadugu zone within a development project
area should assist in the provision of credit and
animal health services.

Conclusions

- The animal traction equipment currently in
use should be comprehensively studied and
appropriate modifications made.

- The extension strategies currently in use

- need to be studied with the objective of

identifying priority training topics and estab-
lishing group training programmes which are
more efficient than individual contacts.

- A credit system should be established, and
this should allow low repayment in the first
year of animal traction adoption. This should
include some form of insurance for the ani-
mals.

- Improvements should be made in the animal
health services, and in the fields of animal
nutrition and management.

- There is a need to diversify the operations
for which animals arz used.

- Animals should be brought more permanent-
ly onto the farms, through the use of stables
and composting technologies.

Animal Power in Farming Systems



FIELD VISITS

Visiting group
A. Bangura (Coordinator),
F.Ndiamé (Rapporteur),

A. Berthé, B Kouadio, S. Ouedraogo,
M. Sangaré.

General information
Ethnic group: Mandingo

Mabole Valley,
“about 10 km from Kamabai

Popﬁlation: 500
. No. Farmers: 25

Location:

Cropping systems

Swamps: 40% of cropped area.
Rice in rainy season.
Cassava and sweet potatoes in

dry season.

Boliland: 50% of cropped area.
Rainy season cultivation of
rice only.

Uplands: 10% of cropped area.

Mixed cropping of rice with
some maize, beans, okra,
benniseed and sorghum. Also
groundnuts, millet, cassava and

sweet potatoes.

Animal traction history

Karina was one of the first villages in the
country to use animal traction. In 1927 domes-
tic slavery was abolished, creating a major la-
bour shortage for the relatively wealthy Man-
dingo farmers. Five men from Karina went to
Kankan in Guinea for training in the use of
draft animals. In 1928 ox traction began with
six sets of oxen using Ransome Victory and
French plows. In 1950 ten -pairs of oxen were
in use in Karina, but after that many people

KARINA VILLAGE

left the village and went to diamond mines.
When the Work Oxen Project began its pro-
gramme in 1980 only seven sets were left in
Karina. The enthusiasm of the farmers in Kari-
na for animal traction was such that they read-
ily put on impressive demonstrations of ox-
plowing, and this led to the holding of national
ox-plowing competitions. The President of
Sierra Leone wisited the 1985 plowing compe-
tition held at Karina and witnessed over 100
N’Dama oxen plowing simultancously. In the
current year, 1986, there are 14 sets of oxen in
Karina, one for a farmers’ association and 13
for individual farmers. Three farmers each
have two sets, In the village there are now 25
plows (Pecotool, Ransome Victory, Guinean,
Anglebar - and Indian Victory). There are also
two harrows (one zig-zag, one triangular), one
ridger (for the farmers’ association) and one ox
cart that has been used for two years. The far-
mers’ association was set up this year with ten
farmers. French cooperation has provided
them with one set of oxen, one Pecotool plow,
one ridger and one harrow.

General observations ’

The village is located near the Mabole river
and most of the population of 500 are Mandin-
go. Since the 1950s, a high rate of temporary
migration to the diamond mining areas has led
to a scarcity of male labour. Before th: Work
Oxen Project started working in the area, oxen
were used only for plowing and harrowing. The
WOP has tried to promote a more intensive
way of using oxen. The group visited farmer-
operated demonstration plots where ground-
nuts, maize and rice were growing, These plots
had been plowed twice with a 9" Pecotool plow
and then harrowed and levelled with a triangn-
lar harrow. A Super Eco seeder had been used
for row planting and weeding had been per-
formed with the Pecotool weeder.

Animal Power in Farming Systems



" Successes or positive lessons
- The farmers and village authoritics were

2L closely involved in the implementation of the

demonstration trials and also in monitoring
their progress. B v
- The WOP was working effectively through

the local leaders in its programme to develop

ox traction.

Failures or negative lessons =

- The Work Oxen Project was looking at only
one aspect of the farming system. Not
enough attention was being paid to the diver-
sity of farmers’ conditions and constraints.
The problems being studied were not necess-
arily representative or limiting,

- It was uncertain whether the techniques
being tested were actually appropriate. There
was insufficient monitoring of the technical
and socio-economic aspects of the various
animal-powered farm operations being
tested by the farmers. As a result the Project

did not have the means to explain why some

‘plots failed.
- There was no use of manure.

Primary constraints

- The farmers received insufficient support for
the purchase of seeds, pesticides, chemicals,
fertilizers, drugs and spare parts. There was
no assistance with marketing of produce.

- Crops were being destroyed by cattle.

Possible sdliltions

A better understanding of the farmers, their
conditions and the diversity of their farms is

- needed. This should lead to the clear classifica-

tion of the farms and farmers according to
relevant criteria such as labour, type of equip-
ment and type of conmstraints. This should
allow the identification of the farmers’ most
critical constraints so that future trials could
be more adapted to the identified constraints.
A more multidisciplinary approach is required.
It is likely that diversifying the use of animal
power will prove important, but more research
is rcquired to identify the key operations and
techniques. '

Relevance for network

Similar research is being undertaken in several
countries in the region, and there is much ex-
perience in this field. There is a great scope for
exchange and cooperation on methodologies,
on-farm experimentation, village associatioas

~and the training of extension workers.

Conclusions

Studies should be made within the Network
concerning the various experiences and
strategies for improving the farmers’ use of
animal traction through:

- Improved distribution of farm inputs.

- Credit.

- Marketing farm surpluses.

- Improved animal health and husbandry.

Animal Power in Farming Systems
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KAMATUM VILLAGE

Visiting group
A. Sheriff (Coordinator),
S. Reddy (Rapporteur),

H. Ahmed, R. Bansal, M. Gboku, S. Jarju,
B. Kehr, S. Ravindran. '

General information |
Ethnic group: Limba, Mandingo and Fula

65 km north of Makeni
and 15 km from Fadugu

Population: 200

Location:

No. Farmers: 15, with 10 coming from other

villages for farming.

Cropping systems'

Swamps: 45% of cropped area.
Rice in rainy season.
Sweet potatoes, cassava,

groundnuts, maize and pepper

~ in the dry season.
Boliland: 35% of cropped area.
Rice in the rainy season.
Uplands: 20% of cropped area.

Mixed cropping of rice with
sorghum, maize and pepper.
Also cassava, groundnuts,
potatoes and millet.

Animal traction history

1986 is the first year of using draft animals.
One set of oxen has been trained, and a second
has been bought but is not yet trained. Unfor-
tunately the trained set died because of light-
ning on 9 September 1986, a few days prior to
the Networkshop. Two more farmers have de-
cided to get work oxen. This year the pair of
oxen plowed 5 hectares. Swamps were plowed
once and bolilands had two plowings. The im-
plements in use have been two plows (Peco-
tool and Ransome Vict, -y) and one triangular
wooden harrow,

General observations

This is the first year in which animals have
been introduced. The farmer is enthusiastic,
but is new to the system. He was happily
undertaking trials involving row-planting with
a Super Eco seeder, the inter-row weeding of
groundnuts, rice and cassava with a Pecotool
weeder and groundnut lifting with a Pecotool.
The trained pair of animals h:] recently died
and the new pair looked young, and the head
yoke and equipment seemed heavy for their
size. The rice field was impressive, but the
groundnut field had lots of weeds. The demon-
stration fields were relatively small, and looked
more like demonstration plots rather than
normal fields, The farmers felt that the fields
prepared with manual labour looked better
than those prepared using animal traction.

Successes or positive lessons

- The farmers are very enthusiastic, and two
more are going to invest in animal traction
next year.

- There is plenty of iand for expansion, and
farmers do not see labour displacement as a
problem.

Failures or negative lessons

- The animals seemed young and improperly
trained.

- Farmers did not seem to know how to adjust
the implements to control working depth.

- The yoke and rein system seemed compli-
- cated. :

- The groundnut lifter does not seem to be ef-
fective and its design needs to be looked into.

- The equipment seems to be too heavy for the
job.

The manner cf the plowmen to the animals
was not friendly or sympathetic.

Animal Power in Farmiing Systems

3



; KAMATUM vu.mes

. There seemed httle sign of financial benefits

~ from the adoptxon of animal traction. Unless
there were production mprovements animal
traction would not seem economucally viable.

- Conceptually there appeared to have been a
missing element: that of a farming systems
approach. It looked as though animal trac-
~ tion was superimposed on the existing system
without attempting to bring about modifica-

- tions in cropping procedures. For example,
the groundnut variety being used was the
spreading type, while bunching varieties have
to be used in connection with animal trac-
tion. _

- There scemed to be a lack of effective animal
husbandry extension services to advise far-
mers ~n cattle rearing and management,

- Linkages. between the normal Ministry of
Agriculture services and the Work Oxen Pro-
iect seemed weak. :

Primary constraints

- There is a lack of tradition of animal hus-
bandry in general, and animal traction in par-
ticular.

- The traditional slash and burn system is not
adapted to animal traction.

- Costs of acquiring animals and equipment
are high, and there is no credit system to as-
sist in this. :

- There is a serious lack of effective animal
husbandry and veterirary services.

" Possible solutions

- Long-term efforts in farmer training are re-
quired.

- The upland farming system must be made
more productive if animal traction is to be
viable.

- The Work Oxen Project should work
through other organizations, such as the In-
tegrated Agricultural Development Projects,
to develop credit programmes.

- The Work Oxen Project should work with

the veterinary department to improve the
animal health services.

Conclusions

Research is required to identify systems for im-,
proved nutrition, control of small biting flies
(Stomoxys spp.) and control of tsetse flies and
trypanosomiasis.

The present yoking system is too complicated
and cruel. Research is needed to develop a
simpler, more effective and comfortable har-
nessing system,

Animal-drawn equipment, of both traditic.aal
and modern designs, that is used in other
counties, should be evaluated. A shortlist of
designs suitable for promotion should be pre-
pared. ~

A moie integrated approach to agricultural de-
velopment needs to be adopted. There should
be more focus on cropping systems to go with
equipment and the use of improved cultural
practices to match the animal traction input.

Socio-economic studies should be intensified
to assess opportunities for improving the ani-
mal traction system and determine its econ-
omic profitability. This shouid also include
iegular evaluation of the impact of the tech-
nology.

The Work Oxen Project might consider estab-
lishing training centres to allow farmers to be
adequately trained in animal traction technol-
ogy. It might also strive to establish better
links with the other development agencies and
agricultural services, notably the veterinary
service and the IADPs, It should also try to ex-
change technology with other programmes
within the region and in other areas of the
world.

The major lesson learned was that animal trac-
tion is r.ot an easy technology to promote and
it is still at a ‘esting stage in the area. Thus the
approach should be to proceed with caution.
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KASASIE VILLAGE

Visiting group

W. McKinlay (Coordinator)

J. Oxley (Rapporteur),

L. Foster, T. Hluchyj, S. Jutz, D. Kemp,
A. Marong, T. Mbeya, S. Leigh, S. Poats.

A

General information

Ethnic group: Limba

‘Location: 30 km north of Makeni and
2 km from Kamabai

Population: 250

No. Farmers: 25

Cropping systems
Swamps: 30% of cropped area.
Rice in the rainy season.
Cassava, sweet potatoes,
vegetables, peppers and
. groundnuts in the dry season.

Boliland: 20% of cropped area.
Rice, potatoes and cassava.

Ubplands: 50% of cropped area.
Mixed cropping of rice with
~millet, Guinea corn, peppers,

Demonstration of weeding upland rice at

tomatoes, maize and sorghum.
Also groundnuts and cassava.

Animal traction history

A village self-help project scheme commenced

- in 1976 and in 1978 Mrs. Sally Formen Kama-

ra founded a women’s association, which now
has 60 members. In 1983 group farming was
started on 0.5 ha, and by 1986 this kas ex-
panded to 2 ha. The women’s association pur-
chased a pair of oxen and a plow in 1983 with
the help of the Canadian Universities Services
Overseas (CUSO). The Work Oxen Project
provided training for the oxen and the hand-
lers who were girls from the women’s associ-
ation. During 1986 4 ha have been plowed for
the association, as well as some private hire
work. Projections indicate that the association
will soon require three further sets of animal
and an ox cart. ‘

General observations

The group experienced a unique visit to an all-
women association. About 20-30 women are
Kasasie

Cadg

&

w
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KASASIE VILLAGE

Girl demonstrates fixing yoke at Kasasie

active in the project, the aims of which are to
provide rice seed for other village farms, to
furnish food in case of shortages and to gener-
ate additional income from sale of surplus
crops. The village women also produced handi-
crafts which were marketed in an outlet in
Frectown to earn additional revenue for vil-
lage needs. The founder of the group had con-
tacted the Work Oxen Project after its sym-
bolic sign had attracted her attention. CUSO
paid for the group’s first pair of work oxen and
a Pecotool plow, with attachments.

Successes or positive lessons

The Kasasic association had successfully in-
volved women in animal traction. Despite
some problems, two girls provided an im-
pressive demonstration of plowing, weeding
and groundnut lifting using a young and un-
familiar set of animals that had been borrowed
for the occasion. Other positive factors ob-
served were easy access to a nearby market; the

strong and dynamic leadership of Mrs. Kamara
who seemed to motivate people and inspire a
village spirit; the incentive programme for vil-
lage women who worked on the group farm
which involved being given rice seed for use on
individual farms, for which a smali interest
payment was charged; and an interest in train-
ing more women to use oxen. These factors
have led to such successes as the establishment
and operation of a group farm by women and
of getting women involved in the use of draft
animal power. The group has made effective
use of the Work Oxen Project by calling on it
for training oxen and operators, and seeking
advice on implement use and animal health.

- The farm with its many crops (seed rice, millet,

sorghun, sweet potatoes, peppers, tomatoes,
grouiadnuts and maize) was a good example of
the diversification and intensification of crop-
ping and an ideal setting for using animal trac-
tion technology.

. Failures cr negative lessons

One of the major problems identified was ani-
mal health, One of the group’s oxen had re-
cently died of disease and the other was suffer-
ing from apparent parasitism. Consequently a
pair of N°'Dama were borrowed from neigh-
bours to demonstrate swamp plowing, ground-
nut lifting and the inter-row weeding of rice.
The project was faced with acquiring one or
two more oxen and there was an expressed
desire to secure an additional three pairs as
soon as rescurces permitted.

There was a ueed for additional infrastructure
in the village to complement the use of draft
animals. Caitde from surrounding herds often
invaded the group’s farms resulting in damage
and loss, and so a perimeter fence was one of
the expressed needs. Also a partially built
bridge just outside the village on the road to
Kamabai and Makeni needed covering with
wood to allow the possible vse of an x cart,
one of the items desired by the village.

As the dominating project founder provided
almost single-handed leadership, there was
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lack of any clear leader to follow Mrs, Kamara,

and the team considered that in the long term
this might lead to problems.

There were doubts as to the svitability of the
equipment being used. The changing of the at-
tachments on the Pecotool seemed unnecess-
arily complicated. Moreover the implement
was heavy to lift over fences and heavy to work,
especially for use by young women in swampy
rice fields.

Primary constraints

Primary constraints included:

- The present instability of the ox power sys-
tem, due to its relatively new status, prob-
lems of health care and the uncertainty of
obtaining suitable replacement animals.

- Uncertain economic viability of the group
farm and its ability to continue to provide
credit for the association members,

- ihe lack of availability of essential inputs
such as drugs and fertilizer.

- Jnadequate infrastructure including roads,
bridges and transportation,

- Inadequate animal health services.

- Limited choice of technological innovations,
e.g. few suitable alternatives for equipmcant,
crop varieties and cultivatior practices.

Possible solutions

Most of the potential solutions lay with ex-
panded and improved extension and support
services. There was also a need to explore
viable credit schemes.

In the area of research the team observed that
existing agronomic practices were not always
compatible with animal draft technology and
that studies should be conducted to help far-
mers fit their practices to animal power inter-
ventions. Also there was the need to evaluate
alternative implements and field cropping sys-
tems related to animal draft technology. The
team suggested that studies be undertaken on
the suitability of the animal technology for
women, including factors such as the appropri-
ateness of implements for use by women.

The villagers of Kasasie provided the workshop participants with a colourful reception and with
singing and music they crossed the small bridge en route to the field demonstrations.

Animal Power in Farming Systems
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Visiting group
H. Corbel (Coordinator),
P. Serafini (Rapporteur),

L. Afantonou, A. Diallo, R. Imboden,
P. Lekezime.

General information
Ethnic group: Limba

Mabole vailley ‘
1 km from Kamabai

Population: 250
No. Farmers: 25 -

Location:

Cropping systems °

Swamps: - 30% of cropped area.

' Rice in rainy season.
Cassava, sweet potatoes,
onions, vegetables in dry
season. ‘

Boliland: 5% of cropped area.
Rice.

Uplands: 65% of cropp.d area.

Mixed cropping of yice with
maize, sorghum, cassava,
Guinea corn, groundnuts and

millet,

Animal traction history

The use of animal traction in the village

started in 1984, when one farmer bought a pair
of oxen and a Pecotool plow. In the current
year (1986) the farmer plowed 2 ha of swamp
with his oxen, with one plowing in March and
a second in July. Unfortunately, one of the
farmer’s oxen was recently stolen. However the
village asked for a farmers’ association to be
established, with financial assistance from
French Cocperation, and as the farmer is a
member of this association, he can continue to
work with oren. The 1986 demonstration trials
operated by the farmer have included row

 MAFORAY VILLAGE

~planting and subsequent weeding of upland
‘rice and groundnuts, and ridging for cassava
- production.

‘General observations

The small village was relatively affluent, an in-
dication of which was that half of the houses
had roofs with corrugated iron. The people ap-
peared well fed and the children seemed

_ healthy, There were surprisingly few sheep and

goats in the village. The villagers themselves
did not seem particularly interested in the
demonstration of plowing, weeding and
groundnut lifting and only people from the

neighbouring village came.

Successes or positive lessons

The farmer who was the first and only ox-
owner in the village was a blacksmith and car-

- penter. Thus, from the beginning, he should be

capable of maintaining the animal-drawn
equipment. It was felt that he could become a
very good example.

The animals appeared well nourished and in
good health. They were well trained and the
operators appeared to have a good attitude to-
wards the animals.

The owner did not operate the oxen himself,
rather his children did. The farmer considered

" that animal power reduced his dependence on

hired labour and village work societies.

Failures or negative lessons

The Pecotool equipmeat seemed much too
heavy (perhaps twice as heavy as necessary) for
the work it was doing, particularly in the
muddy, swampy conditions. This toolbar was
designed for upland conditions. The toolbar
did not have any lateral adjustment. The
animals were too small for use with such
equipment,
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The weeding tines were not adequately ad-
justable, front-to-back, to permit weeding in
rice. The ducksfoot weedmg sweeps were too
small,

Farmers did not have access to some of the
equipment being demonstrated, notably the
weeding tines.

The yoke had not been adequately refined for

use with the animals, and had tco many square
corners, o

Crop performance was poor, despite a relative-
ly good environment. Yields were far from
their potential due tc lack of fertilizer, weed
competition and lack of water control,

The agronomic implications of animal power
‘had been largely ignored by the Project and the
farmer. The relationship between animal trac-
tion and other agronomic technologies and
possibilities seemed to have been totally ig-
nored. The Project had provided no inputs
other than those directly relating to animal
traction,

There was a lack of emphasis on production
increases that might give the farmers the
means to purchase the equipment they needed.
Instead farmers were left almost at subsistence
level and provided with equipment at an unre-
alistic, subsidized cost. If farmers were to use
animal traction in the long term they would
have to be able to afford the full cost of equip-
ment through increases ir crop production.

It was noted that most farm income came from
tree crops, including tapping palm trees for
palm wine and the sale of palm oil, palm ker-
nels and oranges. Many of the trees had not
even been planted so that the farmers were ba-
sically gathering what was naturally available
in the forest without any significant agricultu-
ral efforts. This important economic activity
was not linked commercially or psychologically
Farmer training was based on limited oper-
ations. As a result the farmers did not exploit

the full multipurpose potential of the equip-
ment and had little appreciation of the
possible applications of the toolbar.

Animal husbandry was not an integrated com-
ponent of the farming system. Even small
ruminants were not common, despite vastly
under-exploited forage resources. It is possible

that serious animal health problems may be

implicated in thls situation.

Primary constraints

The farmers lack vision of the possibilities of

integrating their enterprises; for example the
farmers talked of their problems, and not the

implications of their problems in terms of the

lost opportunities for production. There is

therefore a lack of any concept of the improve-

ments in productmty that might be possible

with the introduction of animal traction.

There is no coverage of the village by the ex-
tension or veterinary services.

Possible solutions

It is recommended that the introduction of
animal traction be looked at as a part of an in-
tegrated production system and not as an end
in itself.

An integrated farming systems research pro-
gramme is needed. This might include on-farm
experiments, onc set managed by researchers
and the other managed by farmers, designed to
establish an appropriate set of agronomic
practices for use in an integrated farming sys-
tem in which animal traction is used for crop
production. Simultaneously and in association
with this, a basic research and development ef-
fort on appropriate animal traction equipment
should be undertaken with emphasis on
possible participation of local artisans in the
fabrication and maintenance of equipment.
Furthermore an investigation should be made
into appropriate ways of organizing and train-
ing the farmers once appropriate extension ad-
vice becomes available.

Anknal Power in Farming Systems
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~ Visiting group

J. ‘I'(orb‘makl‘, (Coordinator),

M. Klaij (Rapporteur),

S. Adeoye, E. Busquets, S. Hooke,
M. Jambawai, 1. Kabia, T. Turay.

General information
Ethnic group: Limba and Temene

30 km southeast of Makeni
Over 1000

Location:_

Panulation:
- ‘.‘Vr-l".lvu‘ o’

No. Farmers: 30

Cropping systems

Swamps: 30% of cropped area.
- Rice in the rainy season.
Sweet polatoes and vegetables

in the dry season.

Boliland: 5% of cropped area.
, Rice in the rainy season.
Uplands: 65% of cropped area,

Cassava, rice, maize, sweet
potatoes, groundnuts, citrus,
vegetables and oil palm tiees.

Animal traction history

A farmers’ association had been formed in
1983 by school leavers and loca: farmers. The
association’s leaders had heard of the Work
Oxen Project and in 1985 several members of
the association attended the Work Oxen Pro-
ject’s National Plowing Competition at Karina
and also visited Rolako. A request was put to

the Peace Corps Small Project Scheme who .

donated a set of work oxen and Pecotocl im-
plements. The association’s ox handlers were
trained at Mapaki by staff of the Work Oxen
Project based at Rolako. Since 1985 associ-
ation members have used work oxen to culti-
vate 3 ha for the members of the astociation
plus 3.5 ha for other farmers. Members of the
association are managing demonstration plots

on which they have undertaken row-planting
with a Super Eco seeder, inter-row weeding,

groundnut lifting and ridging.

The group was received by the association’s
leader who had developed an 8-ha area of fal-
low land for demonsiration purposes. A trac-
tor had been used in initial cultivation to save
time. Upland rice (Rok III variety) was inter-
cropped with oil palm, An adjacent upland
plot had been plowed using oxen and planted
with pincapples. There were fields with im-
proved cassava varieties and vegetable gardens

with improved varieties of sweet potato.

A plowing demonstration took place in one of
the vegetable plots. The oxen were harnessed
with a head yoke and pulled a Pecotool 6"
plow. The soil was gravelly and there were
some stumps which made plowing difficult. A
tine-harrow having a wooden frame and iron
spikes was also demonstrated. Near the village
was the paddock erected for the oxen, com-
plete with a compost pit. In the village a com-
munal building was under construction, which
was to be used as a seed store. A young cripple
had been trained as a blacksmith, and was
making machetes and knives.

Successes or positive lessons

There was dynamic leadership of the associ-
ation by an extension worker who came from
the village. He motivated the association to
initiate group action, and caused farmers to
adopt new practices by demonstrating, as op-
posed to imposing, the techniques. There had
been attempts at ‘soil conservation, with the
use of field bunds designed to control erosivn.
Improved planting techniques (using vine
transplantation) had been adopted for sweet
potatoes, Farmers appreciated the shorter dur-
ation carsava and the increased food produc-
tion. There was plenty of farmland available.
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Plowing with the Pecotool plow at Mapaki

Failures or negative lessons

Several pests were mentioned during group
discussions, including monkeys, rodents, birds
and human thieves. Small biting flies
(Stomoxys) were a problem and oxen refused
to work in the presence of too many flies. The
Pecotool plow and other equipment were too
heavy for casy transport to the ficlds of other
farmers. Chemical fertilizers were generally
unavailable.

Primary constraints

Labour requirements for weeding and harvest-
ing were the main constraints to using the
large land area that was available.

Possible solutions

There was the need to strengthen the external
supporting services, notably the veterinary ser-

vices and services supplying inputs such as
seeds and fertilizers. Improvements in animal
husbandry were required, and farmers were
testing the use of mineral oils and certain
plants to control the flies. There was a need for
improved transport to allow the provision of
inputs and the collection and marketing of
produce.

Conclusions

Further on-farm adaptive research is required
with the active participation of farmers in

‘order to understand the farming system and all

its ramilications, This has already been well
started and the required basis exists for a good
understanding of the local system. The present
aim is to generate cconomically viable low-cost
(low-input) cropping techniques and in the cir-
cumstances this seems very appropriate.

Animal Power in Farming Systems
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. WARIDALAVILLAGE

Visiting group

Y. Schwartz (Coordinator), -

A, Faye (Rapporteur),
K. Apetofia, R. Mungroop, R. Roosenberg,
G. Le Thiec. '

'General information
Ethnic group: Mandingo
Mabole Valley,
16 km from Kamabai
Population: 300
No. Farmers: 11

Location:

Cropping systems

Swamps: 50% of cropped area.
Rice in rainy season.
Sweet potatoes and cassava in

the dry season in about one

quarter of the swamps.
Boliland: 35% of cropped arca.
Rice and millet.
Uplands: 15 % of cropped area.
Mixed cropping of rice with

sorghum, millet and
groundnuts. Maize grown
inside the village.

Animal traction history

Ox traction started in Waridala in the 1930s.

and during the Mabole Valley Ox Ploughing
Scheme of the early 19505 several Ransome
Victory plows were bought. Use of animal
tracdon persisted without any external sup-
port, so that by the time the Work Oxen Pro-
ject started at Njala Univerisity College in
1980, there were still seven sets of oxen in
regular use. These oxen were only used for
plowing for rice production in a system that in-
volved two plowings between May and August
* prior to broadcasting or transplanting. Early
cooperation with the Work Oxen Project in-

WARIDALA VILLAGE

‘cluded the testing and evaluation. of several

plow designs, including a light plow made in
Guinea and the Pecotool. In 1983 the Work
Oxen Project set up a village association of 23
members and provided one set of oxen, a Peco-
tool toolbar (complete with 6" and 9" plows,
weeder, ridger and groundnut lifter), a harrow;
ox-cart and a Super Eco seeder. In 1986,

. French cooperation provided the association

with a second set of oxen and a new Pecotool
and triangular harrow. There are currently 11
sets of oxen in Waridala, two pairs belonging
to the association and cight belonging to indi-

~ vidual farmers, including the chief. In the cur-

rent year there have been farmer-operated
demonstration plots evaluating techniques for
row planting and inter-row weeding of upland
rice, groundnuts and cowpeas.

General observations

Demonstrations were seen of swamp and bohi-
land plowing with a 9" Pecotool, planting mil-
let in boliland with a Super Eco seeder, har-
rowing with a zig-zag metal harrow, groundnut
lifting, and ridging for cassava and sweet
potatoes.

Successes or positive lessons

- Waridala appears a well-structured village
with good social cohesion and a stable and
coherent village hierarchy. The village asso-
ciation for using draft animals is well or-
ganized.

- Farmers are very interested in animal trac-
tion and ready to learn new ideas or tech-
niques from the Work Oxen Project.

- Plowing depth and land inversion are satis-
factory.

- The ox handlers performed well and the ani-
mais were well trained.

- Efforis had been made to improve animal
husbandry, with clean compounds, daily
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P + T4

Plowing swamp using old Victory plow at Waridala

health checks, and attempts at the systematic
use of traditional health practices and medi-
cines.

- Manure is made into compost and used for
crop production.

Failures or negative lessons

- The village is highly structured in terms of
traditional gender roles and women do not
use work oxen. As a result it appeared that
development of animal traction might fur-
ther marginalize the women, and possibly
also the children, who often have to look
after the animals.

- Yokes are not well designed or manufac-
tured. They are not tightly attached to the
horns, and this movement reduces the trac-
tive power of the animals.

- Pairs of oxen were used for sceding, whercas
only a single animal is needed.

- The plow has no provision for horizontal/lat-
eral adjustment. The landside is not ad-

justable. The wheel is not of suitable design
since the use of ball bearings should be
avoided. The Anglebar plow (superseded by
the Pecotool, but still in use) clogged easily
due mainly to its low clearance and the rec-
tangular shape of the plow support. The
Pecotool weeding and groundnut lifting at--
tachments are underutilized.

- The Super Eco seeder is not adapted to the

prevailing humid soil conditions as it is easily
clogged.

- The metal zig-zag harrow is too light and

does not allow good harrowing.

- The farmers complained that the cost of

spare parts is high,

- The Work Oxen Project is only supporting

the animal traction aspect of farming, and
farmers require other inputs as well.

- The commercial development of farming

seems poor, since there is no cash crop.
There is little demand for produce within the
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~village and no easy access to external mar-
kets. '

- External services, such as animal health or
credit prevision are lacking.

- Farmers cited that they had difficulty in ob-
taining oxen.

Primary constraints

The Work Oxen Project is working in “techno-
logical isolation”. There are many agronomic
and economic problems for which it cannot
offer any solution.

There is no marketing structure to encourage
the commercial development of farming.

Weeding upland rice with Pecotool at Waridala

Possible solutions

- There is a need to adopt a more interdiscipli-
nary and integrated approach to agricuitural
development. The Work Osxen Project
should be less isolated and should coordinate
its activities with other projects to ensure the
farmers have access to a much wider range of

srvices, ' V

- Marketing structures should be established
as an incentive for crop production.

- There should be further testing and adaption .
‘of the animal traction equipment. New de-
signs, such as the UPROMA seeder from
Togo, should be tested.

- It might be useful to undertake trials using
draft cows, in case this could be a solution to
the problem of obtaining replacement
animals. :
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- Demdnstration of animal power gear systems at
e Rolako Ox Plow Centre

Jonas Koroma 'and Wulf Boie’

Background

Two animal power gears were set up at the Ro-
lako Ox Plow Centre during the months of Au-
gust and September 1986, with financial and
technical ‘support of the German Appropriate
Technology Exchange (GATE), a division of
GTZ. These gears will serve the Work Oxen
Project as equipment for demonstrations and
tests. The current programme is also intended
to determine the extent to which animal power
gears can be introduced at village level. The

Work Oxen Project (WOP) will carry out a re-

search programme on it during the next few
months.

The gears have been built in the workshop of
the Ox Plow Centre, although some parts, such

- as the chain drive and the machines driven by

the gears (the rice huller, cereal mill and water
pump), have been imported from Europe.

Single purpase gear

This system is used to drive a maize mill with a
single ox. It is also planned to carry out trials
using this gear system to drive a cassava grater,
but this installation could not be finished be-
fore the demonstration for the Networkshop.

Several gears of this type have already been in-
stalled at village level in Senegal and Burkina

1 Sierra Leoné Work Oxen Projeet

2 Proiekt-Consult GmbH, on behalf of GATE/GTZ

Demonstration of the single purpose gear used as a maize mill
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Demonstration of animal power gear systerns at Rolako Ox Plow Centre

Oxen tzin the multipurpose gear at Rolako

Faso. In these countries the system is used to
grind millet, and donkeys are used as draft ani-
mals. The women who uiilize the mill usually
use their private donkeys and operate the mills
themselves.

The working principle is as follows. A draft
animal moves the frame around a circular wall
built of bricks. This brings into motion the car
wheel that is supported by the wall. This
wheel, in turn, drives the mill by means of a
chain drive.

The main advantages of this gear are its com-
paratively low cost and its simple design. On
the basis of current prices, the locally pur-
chased materials to construct the unit cost
about USS$ 450, and the mill, imported from
Europe, costs about US$ 250.

The output of the mill has been calculated at
about 14 kg maize per hour when two grinding
operations are carried out (the first grinding

produces a rough milling while the second is
more finc). As the machine is still undergoing
tests and research, the final output rates are
not yet known. The output of the mills in-
stalled in Senegal and Burkina Faso range be-
tween 10 and 15 kg bl

Maltipurpose animal power gear

The installed multipurpose animal-powered
gear system is a prototype being tested for the
first time in an African country. The system is
designed as a multipurpose drive for different
machines that require a relatively high rota-.
tional speed, and it provides an output of up to
500-600 revolutions per minute (rpm). The
gear is intended to drive various crop process-
ing machines, including a ricc huller, cereal
mill, cassava grater and oil press. The system is
currently driving both a rice huller and a water
pump. The present price is relatively high
(US$1500) and the main tasks for further de-
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Multipurpose animal-powered gear being demonstrated at Rolako

velopment are to decrease the overall cost and
to increase the output of the rice huller.

This system works upon the principle of fric-
tion. A large wheel made from U-channel steel
is turned by a pair of yoked animals. This
drives a small friction wheel with a rubber sur-
face from a car tyre. The friction wheel, in
turn, drives a shaft leading to the machines.
The shaft drives the machine by means of a
simple flat belt drive. The change from one
machine to another can be done by changing
the flat belt.

The water pump that is driven by the gear sys-
tem is designed to provide Rolako station with
water for domestic purposes. The pump is able
to lift the water at the-rate of about 2 m° h‘l,
through a 120-m pipe, to a total height of
about 16 m.

The output of the rice huller depends on sev-
eral parameters including the adjustment of
the huller blade and its outlet, the number of
revolutions per minute, the variety of the rice
being milled, the moisture content of the rice,
whether the rice is parboiled or not and the
temperament of the animals. During the first
tests with parboiled rice, the output was about
15kg h'). There were hardly any broken rice
grains among the milled rice, and the recovery
rate was good at about 80%. During the dem-
onstration, non-parboiled rice was milled,
which gave a higher output rate but a lower re-
covery rate. During the coming year the Work
Oxen Project will carry out a research pro-
gramme to establish the influence of various
parameters on the quantity and quality of rice
milled and to evaluate the acceptability of the
product to consumers.
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Title photograph (opposite)
Networkshop group discussing animal traction research and evaluation methodologies
(Photo: Ministry of Agriculture, Natural Resources and Forestry, Freetown)

46 Animal Power in Farming Systems



Animal Power in Farming Systems 47




GROUP DISCUSSIONS

'Soil conservation and tillage: the role of animal
traction in establishing permanent cropping systems

Group chairman: R. Mungroop
Rapporteur: M. Klaij
Group participants: A, Conteh, M. Forster,

H. Freemar, R. Gifford, M. Jambawai,
S. Jarju, N. Jezzard, A. Kamara, B. Mansaray.

- General

The subject is wide and site-specific but gener-
alizations can be made. Developing bush into
permanent cultivation systems involves soil
and water conservation considerations at all
stages of the process. The golden rule of soil
conservation is to keep maximum soil cover,
both in terms of time and space. Erosion starts
with the impact of individual raindrops. These
disperse soil particles which then block the
larger pores in the soil, so that infiltration
- rates are reduced considerably. ‘

There will be times where crop cover is mini-
mal or absent and the extent to which this hap-
pens depends on the cropping systems and the
technology level used. It is then that land for-
mation and proper tillage methods play a de-
" cisive role in conserving soils. Environmental
conditions vary greatiy and each site will need
a specific set of cultural measures to be taken.
Soil management, soil tillage and cropping sys-
tems are interrelated and all together serve
one aim: economic production whilst main-
taining the productive potential of the re-
source base. Animal traction and appropriate
implements can be employed for several soil
conservation measures.

Land clearing

The slash and burning method of clearing
small areas is relatively safe compared to the
mechanized clearing. In the latter system, the
heavy equipment used can compact the soil
over large areas. Infiltration capacity is then
reduced and root growth is affected, which can

lead to irreparable damage due to soil erosion.
Brushing, felling, burning, destumping =nd
raking have to be done. There is some poten-
tial for using animal power in conjunction with
ropes and pulleys to assist with the felling and
logging of trees during land clearance. There is
greater potential for using animals for raking
up of residues, an operation performed during
the establishment of the farm of the ICRISAT
Sahelian Centre in Niger.

Land formation

Terracing, levelling, bunding, and contour til-
lage were discussed. The diversity of ecological
zones, slope, slope length, and the envisaged
cropping technology determine which land for-
mation type to apply. Very clearly there is
great potential for use of animal traction and
equipment to reduce the drudgery of hand la-
bour in moving soil. Animal-drawn scoops, le-
vellers, bundformers and an vast range of til-
iage equipment are currently being used In
many parts of the world, and this is 2n area
where animals can be used most effectively.

Cropping system

Maximum crop cover, in terms of time and

- space, can often be best achieved by mixed

cropping. Intercropping and alley cropping
have potential in farming systems using draft
animal power. Cover crops can also be estab-
lished using animal traction.

Conservation tillage -

Conservation tillage is based on the central
theme of keeping the soil in place so that it is
not moved by wind or water. Crop cover and
use of crop residues are important in achieving
this. Animal traction has great potential not
only because it substitutes hand labour but
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also because many operations can be accom-
plished more quickly and therefore with
- greater timeliness. The ways and means. to
achieve this are again site-specific, and depend
on cropping systems. Techniques for using ani-
mal traction and equipment need to be

adapted to the cropping system, and vice versa.
The cropping practices discussed included
sowing, weeding and crop protectnon Weeding
deserves particular attention. Expansmn of the
sown arca (associated with animal traction)
leads to severe labour bottlenecks at weeding,

particularly for the women, on whom this wor--

kload generally falls. Consequently weeding is
often insufficient and untimely, and this results
in considerable reductions in crop yields, com-
pared with the potential yields. Proper combi-
nations of tillage methods, row spacings and
weeding cquipment need to be selected. Weed
control requires year-round effort to ensure

that noxious weeds are not allowed to shed

seed, as this leads to a build-up in weed popu-
lations over the years.

The option to use chemicals for crop protec-
tion is mainly important for (so-called) cash
crops, such as cotton, groundnuts, cowpeas
and some plantation crops. The use of animal
traction for applymg such chemiczals appears
limited.

Research needs and
recommendations

- Much information is available on animal
traction techniques and equipment, but most
of this is found in various publications pro-
duced by international institutions and donor

- agencies. Several of these publications need
updating and all need a wider circulation by
the international community.

- Adaptive research, which is site-specific,
needs to be done at a national level. Such re-
search must involve the target group, in
other word those farmers who are the end-
users of the system.,

- Local training programmes exist, but they
may seed to be expanded and intensified.

- Worksheps, such as this networkshop or
ICRISAT roving workshops, provide an ex-
cellent way of exchanging information on a
personal basis, and this can often lead to fur-
ther collaboration and joint action.

Divsc‘ussia‘n points

‘Many questions and comments expressed the
- concern and belief that tillage invariably leads

to soil erosion and degradation, particularly
tillage in dry soils. It was felt that tillage using
animal traction may lead to soil degradation,
but that with the careful selection of conserva-
tion tillage methods, soil productivity can be
maintained at high production levels. The ac-
tual methods to use depend on each site and
points to consider include the rainfall amount
and intensity, the soil type, slope and the crop-
ping system.

The subject of tied ridging was raised. Re-
search trials had shown that in the semi-arid
areas tied ridging can raise yields. Tied ridging
is labour-intensive, but animals can be used ef-
fectively. Research on equipment and tech-
niques for animal-powered ridging tying was
being undertaken by ICRISAT and IITA/SAF-
GRAD, but it was too early to say whether the
farmers would feel the enhanced yiclds would
justify the extra work required to achicve
them,

There were questions about terracing. While
some participants thought it to be too labour-
intensive for many applications, others
thought that this problem could be overcome
using animal power and appropriate imple-
ments.

It was noted that soil conservation techniques
such as terracing and bunding often require
considerable farmer cooperation. Examples of
communal cooperation for terrace construc-
tion in Latin America were cited, as were the
watershed committees formed in The Gambia.
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The signiﬁcaht social implications of such co-
operation were noted.

The need for integrating agriculture with ani-
mal husbandry was discussed in relation to the
common observation that animals are often
weakest at the time they have to perform most
work. It was thought that, by planting forage
plants or trees on slopes or areas likely to
erode, farmers can both conserve their land
and improve the condition of their animals.

The problem of destumping was raised, and it
was wondered whether chemicals could be ef-
fectively used to speed up the decomposition
of roots.

It was concluded thaf emphasis in research and
extension should be on means of avoiding ero-
sion, as prevention was both cheaper and ea-
sier than the measures needed to cure eroded

landscapes.
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The selection and development of
animal-drawn equipment

Group chairman: G. Le Thiec
Rapporteur: .R. K. Bansal
Group participants: L. Afantonou, W. Boie,
E. Busquets, A. Diallo, S. Harouna, S. Hooke,
R. Imboden, E. Koroma. '

Context

Animal-drawn, implements cannot be con-
sidered in isolation from crop production sys-
tems. For any particular region, crop or soil
type it is essential to take into account oper-
ational requirements for agronomic and soii
‘managemqnt practices.

Use of available designs

When selecting implements for testing, the

potentia! of implements currently used by far-
mers should be evaluated. Only if locally avail-
able equipment fails to meet the needs, should
new designs be introduced.

Evaluation of simple equipment

It is desirable to study the potential in West
Africa for the simple wooden implements
widely used in Ethiopia and southern Asia.
They are made largely from wood, and could
be made and maintained at low cost by local
artisans with little upgrading of existing skills
and facilities.

Use of wooden implements

While some group members favoured the de-
velopment of wooden implements in West
Africa, others felt that this would put further
deforestation pressure on the precarious eco-
logical balance of the Sahel. '

A checklist of equipment
selection. criteria

- Available animals (species/breed,
size/weis;at, pulling capacity).
- Soil . ype.

- Existing farming practices and cropping sys-
tems.

- Typical farm size.

- Equipment ownership patterns
ual/collective).

(individ-

- Range of operations required and potential
use of equipment during the season/year.

- Technical level of intended users and
possible needs for training.

- Existing equipment.

- Existing manufacturing techniques used by
local artisans or workshops.

- Possibilities for further developments (e.g.
other parts/attachments) to achieve greater
working capacity and additional applications.

- Financial conditions of farmers (vields, cash
flows, profitability, credit worthiness, finan-
cial management abilities).

- Possibilities for renting out cquipment to
generate additional farmer income.

- Cost and availability of raw materials for fab-
- rication,

Methodological stages for

testing, evaluating and

promoting equipment

1. Identification of needs: study of the farm-
ing system in which equipment will be

used, and context of work for which it will
be selected or developed.

* 2. Operational requirements: definivion of

exactly what the equipment is required to
do.
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3. Specifications: clear listing of weight, draft,
size, working width (requirements, limits),
affordable costs, technical level of users,
maintenance requirements, working life.

4, Study of options: review of available equip-
ment (locally or from other countries) that
meets specified requirements. If none
available development of new prototype or
adaptation.

5. On-station testing and evaluation of se-
lected design.

6. On-farm testing and evaiuatiod with- fér‘-
mers. '

7. Standardization of appropriate  design,

with formal drawings.

8. Small batch production and distribution to
farmers.

9. Further on-farm evaluation with farmers
to establish durability and suitability.

10. Economic studies and assessment.
11. Large scale production and extension.

In recognition of the diversity. of conditions
this checklist was made general to allow wide-
spread applicability in different regions and
countries. The pattern can be made more spe-
cific as details become known, and networking
activities are implemented.

Networking initiatives

Synthesis and exchange of technical informa-
tion. There is a need for greater information
exchange. One practical way of achieving this
would be to synthesize existing knowledge on
different forms of equipment used in various
countries and make it available to researchers
and manufacturers in cooperating countries.
This work might be carried out by consultants
who could visit different countrics to gather
information on technical specifications, test
results, conditions of use (soils, agronomic
conditions), potential for further improve-
ments and the costs of ecquipment available
within West Africa.

14

Once this information is available and has
been circulated to national research and devel-
opment programmes and manufacturers in
each country, these organizations will be in a
position to assess their own requirements and
specific requests for network cooperation ar
likely to emerge. '

A regional meeting of experts involved in farm
equipment development and representatives of
manufacturers would promote linkages, and its
organization should be considered as a specific
networking activity.

Discussion points

Experience of the Asian Regional Network on
Agricultural Machinery RNAM) was cited in-
dicating that initially there had been great in-
teresi in prototype exchanges between the
countries. However it became apparent that
most prototypes were simply the result of on-
station development that had little relevance
to the farmers. Thus it became network policy
only to exchange equipment designs that had
been proven by farmer use, that were being
commercially manufactured and which farmers
were buying. It was also noted that it was often
more instructive to arrange professional visits
to a country with a potentially useful design,
rather tban send out an implement which
might be received without knowledge of its
background and context.

The fact that most West African countries
have their own factorics was noted and the
importance of developing complementarity
and cooperation was considered a vital and
necessary network initiative. This could start
with a regional meeting of manufacturers and
agricultural professionals.

There was no consensus reached on the
relative advantages and disadvantages of wood
implements, While wood was not always read-
ily available or cheap in the Sahel, the ability
of wooden implements to be made and main-
tained by village artisans in Ethiopia and Asia
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: mimal«dnwn oqulpmom '

" mdxcated potennal durabxhty and sustama-
B b‘hty‘ ’ ; )

Therc was seen to be a need to strike a balance ‘

between the “engineer”-oricntated approach

that good designs ‘can be produced and per-

 fected on-station and the approach of “the
farmer knows best”. The former can lead to
“the. producnon of techmcally good but econ-

‘omically or socially inappropriate des:gns,‘ :
while the latter neglects the hlstoncally proven
importance of persuasion and even salesman- -

“ship in the promotion of innovations. The

value of private sector initiatives in- designing
and promoting equipment was stressed. How-
ever it was recogaized that for reasons of social
and political balance, rural development initia-
tives such as animal traction equipraent devel-
opment could not be left entirely to the private
sector. The exact relationship between exten-
sion workers, government research - stations

| -and the private sector in terms of equipment
. promotion and subsidies could be a matter of

sensitivity and controversy.
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Animal management and health

Groilp chairman: K. Apetoﬁa
Rapporteur; S. Ravindran
Group participants: W. McKirlay,

S. Adeoye, A. Mansaray, M. Sesay, A. Kamara,

Introduction

- It was the general feeling of the group that al-
though the animal is, by definition, the key
component of animal traction research and ex-

‘tension programmes, it is usually given very
little importance. In general there is more em-
phasis on equipment, agronomic practices or
socio-economic factors than on the animals
themselves. This is probably due to the small
number of veterinarians or animal scientists
associated with such programmes.

The methodology adopted by the work group
was to first identify some of the problems
relating to animal management and health.
Then some possible solutions, both at village
and national level, were discussed. Finally
some research priorities and needs for im-
proved documentation and communication
were identified.

Identification of animal health
and management problems

The group noted that some of the major dis-
eases of draft animals known to occur in West

Africa were rinderpest, contagious bovine

pleuropneumonia, black quarter, trypanoso-
' miasis, external and internal parasites, footrot

and deficiency diseases caused by nutritional

shortages of key minerals. Although most of
these diseases are common to other ruminants
in West Africa it was considered that draft ani-
mals might be particularly at risk. This was be-
cause it was assumed that work stress may in-
terfere with the immune system of draft ani-
mals, so that disease prevention and control
for work animals are vital.

In most countries, animal traction projects em-
phasize the spread of work oxen technology to
farmers without due consideration of the dis-
ease sitvation or the availability and quality of
feeds and fodder in the prevailing farming sys-

‘tems. The manpower of the animal traction

projects, especially at the senior technical
level, is also grossly inadequate to monitor and
service the nceds of farmers relating to animal

~ health and management.

The group highlighted the weak linkages. be-
tween animal traction projects, veterinary de-
partments and those concerned with extension
in the ficld of animal husbandry. This in the
past has resulted in the poor management of
draft animals at village level, resulting in low
work output and even deaths. It was noted that
vaccinations against contagious and commu-
nicable discases were often not practised on a
regular basis due to shortages of supplies, and
this could have catastrophic results.

Possible solutions at village level

The group felt that most of the problems in
animal health originate from the poor sanitary
conditions under which most cattle are main-
tained overnight. Therefore there is a need to
improve the sanitary practices, especially the
removal of animal dung or bedding on a daily
basis, in order to reduce the populations of

flies. The dung so removed can be utilized for

making compost, and this is an area requiring
extension advice and farmer training.

Local remedies at present used by farmers for
controlling fly attack include the application of
vegetable and mineral oils on the skin. These
appear to give varying results. The use of a
mixture of salt and wood ash in water as a
remedy for ticks has been in existence in vil-
lages now for a long time. In the absence of ve-
terinary services offering alternative solutions
which are affordable by the farmers, the use of
such local remedies may be encouraged.
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‘The mineral deficiencies noticed among the
‘work oxen in the region might be reduced if le-
‘guminous plants were to be intercropped in

~areas where animals graze. Provision of crop

residues like groundnut hay and other legumi-
nous hays can provide specific minerals as well

as-improve the overall nutritional status of the

work ammals However the provision of

mineral licks may be a snpenor soluuon, espe-
chally in areas of high deﬁcnency - '

Some sol‘utions at national‘ level

Before the utilization of animal traction tech-
nology is intensified it would seem advisable to
conduct discase surveys to identify potential
constraints, In those West African couatries
where this has not been carried out, special
emphasis should be piaced on defining the
importance of trypanosomiasis and its vector
the tsetse fly. In tsetse-infested areas, it is rec-
ommended that only trypanotolerant cattle

-should be promoted by animal traction pro-

grammes,

The veterinary laboratory facilities existing in
most of West Africa are inadequate. It is there-
fore advisable to set up small veterinary diag-
nostic facilities in association with animal trac-
tion programmes, in order to diagnose and
treat the diseases that are of special import-
ance to draft animals. Where there is not al-
ready a major contribution from animal scien-
tists, animal traction projects may need more
technical supervision and guidance from spe-
cialists in animal health and management.
Animal traction projects should be upgraded
into permanent divisions or departments with-
in the relevant agriculture ministry, to ensure
long-term commitment to animal traction.

Tethering systems of animal grazing can be
practised in villages to prevent crop destruc-
tion, but these are only really satisfactory if
they involve improved pastures. Therefore im-
provements in the status and management of
communal (or private) pasture land should be
given priority within national animal traction
programmes,

The use of cows for draft work in villages
should be encouraged as it may become an im-
portant solution to the problem of obtaining
and replacing animals for traction. However
this should only be recommended for areas
where good husbandry and management sys-
tems already ex:st.

Farmer mstructxon relatmg to animal traction
should not simply deal with animal training

- ‘and the use of equipment. The husbandry and
- management of work animals should be more

strongly empbasnzed

Research needs

- The nutritional requirement of work ani-
mals, both males and females, for varying le-
vels of work output and in both tsetse-in-
fested and tsetse-free zones is a subject of
top research priority,

- Research on the utilization of cows as draft
animals should be intensified.

- Quantitative and qualitative research on car-
case and meat characteristics of draft animals
may be necessary, since an increasing propor-
tion of the beef consumed in West Africa is
likely to originate from draft animais.

- Investigations into the usage of local
remedies and indigenous herbal medicines
for working animals should be continued.

Documentation and
communication

An animal traction network should assist na-
tional programmes by identifying all cuwrent
research programmes in the region that ar: in-
volved with work relating to draft animals., A
directory and bibliography relating to current
and past draft animal research in West Africa
should be produced and circulated by the Net-
work committee.

To facilitate the exchange of information and
ensure requests for information reach appro-

‘priate people, points of contact should be

defined or established in every country (or
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even within provinces, districts or projects if
 their size and activities warrant this).

Subject matter specialists working on animal
traction should participate in exchange visits
with their colleagues in the region, to facilitate
the exchange of ideas, information and experi-
ences.

‘There is a need for a quarterly or biannual
newsletter to be published covering all aspects
of animal traction in the Network area.

ot

Discussion points

It was noted that there was very little informa-
tion available on the use of donkeys or mules.
Donkeys could be particularly important for
assisting women in their work. This was an
area rcquiring research and information ex-
change,

The disease problems of moving animals from
one area to unother were stressed. Examples
were cited from Sierra Leone, Burkina Faso
and Sencgal of disease problems that followed
the purchase of animals from other areas.

The need for simple methods of improving the
nutrition and health status of animals was
stressed. Crop residues seemed particularly ap-
propriate. The importance of small quantities
of nitrogen was noted, and this could come
from legumes or even from urea, which is rela-
tively cheap and available. Work by ILCA
Nigeria on alley cropping and the development
of forage banks was cited.

‘Somé details were given of ILCA’s work on the

nutrition of draft animals in Ethiopia. In vari-
ous trials it was noted that the smaller, local
cattle needed less water, had a greater ability
to digest local pasture and had fewer health
problems than the larger crossbred animals. In
general working animals could not eat enough
poor quality diet (such as that of local pas-
tures) to replace their energy requirements
and so lost weight. Wherever practical, work
animals should be brought into condition be-
fore the time they are required to work, to
allow such weight loss from a position of
strength. However, in one trial working ani-
mals continued to work well for several
months, despite losing weight, indicating that
cattle can be very resilient in the face of poor
nutrition.
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* Research and evaluation methodologies

Group chairman:

S. Reddy
Rapporteur: P. Serafini
Group participants: A. Berthé, A. Gedeo,

A. Faye, 1. Jindia, B. Kanu, D. Kemp, B. Kehr,
‘A. Marong, J. Oxdey, D. Phillip, D. Sart,

General |

Both research and evaluation studies relating
to animal traction need a comprechensive ap-
proach to the whole farming system. Farming
systems involve many interacting components
and therefore require some form of global
view and overall analysis.

There is a need to study and measure the im-
pact of animal traction technology. One clear,
overall measure seems to be the rate of adop-
tion of a technology.

While economics are clearly important, there
is a danger when too much emphasis is placed -
on economic issues at the expense of social ef-
fects. There should be some means of assessing
social values such as prestige and status, which
have a large influence on determining what
technology is purchased. Oversimpiified input-
output statements should be avoided; for
example, it is inappropriate to make generali-
- zations concerning the ratio of oxen to land
area, unless the crops and the intensity of
cropping are clearly specified.

There is a need for some standardization of
methodology; for example certain defined cat-
egories of measurements or data collection
should be adopted by different. research pro-
grammes to facilitate cooperation between
programmes. Such common data sets could
arise from group reviews of the results of vari-
ous existing methodologies.

for animal traction programmes

Récdmmendations

1. Guidelines for the comprehensive analysis
of animal traction information based.on
farming system strategies need to be de-
veloped. Within this context the use of

- common data sets should be encouraged.

2. Experimental treatments should be ar-

ranged to ascertain the relative perfor-
mance of animal traction practices with
other agronomic interventions, and par-
- ticular importance should be placed on de-
fining and measuring the interactions be-
tween the various components.

3. At all level of experimentation, and in every
year of an animal traction research pro-
gramme, representative sub-sets of ex-
perimental ‘treatments should be per-
formed:

- on-station at an operation level
- on-station at a disciplinary level
- on-farm, researcher managed

-  on-farm, farmer managed

Thus on-station research should be repli-
cated on typical farmers’ fields at an early
stage.

4. When planning or evaluating research, it is
important to take into consideration the
long learning periods associated with
farmer adoption of animal traction
technologies. Slow initial uptake does not
necessarily mean that a technology is inap-
propriate.,

5. Methodologies and research activities
should be discussed and reviewed by col-
leagues in several disciplines. Such group
reviews should be regarded as an import-
ant component of animal traction work-
shops, and should enhance the quality of
research activities within the countries of
the animal traction network. Such cooper-
ation should lead to the development of a
more professional approach to animal
traction research.
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Discussion pbints

. -
Animal traction research must be orientated
towards the farmers, and be appropriate to the
farming systems. Farmers’ ideas should be
sought out, but this should not be taken to
imply that all innovative ideas have to origin-
ate from the farmers themselves.

It is particularly important that research be
carried out at the same time on-farm and on-
station, Many animal traction research pro-
grammes have presented technology to the far-
mers only after several years of on-station de-
velopment, and have been disappointed be-
cause technology proved inapproprate to the
different conditions and practices of the far-
mers’ fields. Similarly on-station replications
may help in the interpretation of on-farm trial
results.

More work is needed on methodologies for
socio-economic studies. It might be useful if
the Network could assist in the preparation of
guidelines for such studies. .

While standardized data sets may be desirable,
there is a danger in attempting to standardize,
since local conditions are so variable that com-
parisons may become meaningless. Even with-
in countries, an economic index such as the
opportunity cost of a person’s time varies
enormously between locations and seasons,
and between different gender and age groups.
While there is much to be gained from infor-
mation exchange between countries, it may be .
dangerous to try to make direct comparisons
of the data from different locations,

Research and evaluation studies should take
more note of the needs of development plan-
ners. This may mean the scope of the work, or
simply its reporting, may have to be broadened
to allow it to be more effectively used in deter-
mining national policies. While farmers are
the ultimate end-users of research results, it is
development planners that determine the
policies that greatly influence whether or not a
technology succeeds.
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Social and economic aspects of animal traction use

Gtouj) chairman: P. Allagnat
Rapporteur: S. Jutzi
Group participants: F. Ndiamé, S. Poats,

‘M. Sangaré, Y. Schwartz.

Low profitability

In general animal traction is insufficiently

profitable to justify commercially orientated -

loans from banks and projects. The relation-
ship between the costs of the inputs (equip-
ment and animals) and those of the outputs
(crop produce for sale) is usually unfavourable
from the point of view of the farmer. Possible
remedies for this problem include:

- Lower the price of inonts required to start
animal traction.

- Increase the prices paid fon farm produce.
- Modify the conditions governing loans, per-
haps with credit subsidies.

- Improve farmer training to ensure farmers
master the technology quickly and so gain

full benefits from animal traction from the

first year.

| Cash-crop orientation

Since the input costs of animal traction are
high, relative to the outputs, animal traction
generally has to be promoted in connection
with the more profitable “cash crops”. This
can lead to an economically acceptable balance
of inputs and outputs, but one usuay based
on relatively high-cost inputs and outputs. An
equilibrium based on a lower level of inputs
would often be preferable. In order to achieve
this, programmes might:

- Analyse the relative importance of the tech-
‘nical qualities of implements and the need
for low costs.

- Clearly define the maximum cost of equip-
ment that would be appropriate to the target
groups. If kFigh cost equipment does not ap-
pear to be economically feasible, then afford-

able ‘implemcnts should be promoted, even if
they have a lower technical specification than
more expensive alternatives.

- Define development strategies based on the
low cost implements suitable for low-input,
low-output farming systems, in order that the
technology is not restricted to richer farmers.

Credit systems

Credit systems are seldom adapted to the
needs of animal traction farmers. The adop-
tion of animal traction is a long-term invest-
ment, which is often only profitable if the costs
are spread over many years. This implies:

- Credit conditions :elating to animal traction
must be appropriate to the technology, This

~ may imply longer periods before the first re-

payment is due, and longer overall loan peri-
ods than other loans. To allow this, interest
rates may need to be subsidized.

- Alternative systems to allow farmers to ob-
tain credit may be necessary. For example in-
stead of concentrating on individual loans,
credit might be provided to associations of
farmers.

Extensification

The adoption of animal traction tends to lead
to extensification, i.c. the cultivation of larger
areas of land, rather than leading to the more
intensive use of existing land. Insufficient at-
tention has been given to techniques that can
lead to more intensive production systems.

This implies: '

- Options for intensifying production with ani-
mal traction should be studied to determine
the most profitable systems. This may re-
quire linear programming techniques.

- There should be promotion of operations
and techniques (such as weeding) that en-
courage intensification of cropping, and not
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simply operations (such as plowing) that may
only lead to the extensification of the farms.

Muitipurpose implements

Multipurpose implements that are expensive
have often been promoted, but the utilization
of the multipurpose functions has been disap-
pointing. Most have only been used for pri-
mary cultivation, and single purpose imple-
ments for this are cheaper and simpler. Far-
mers have thus often had to repay large loans
for multipurpose equipment even though the
relatively high price of these has not been jus-
tified by the operations actually performed.

This suggests:

- More emphasis should be placed on equip-
ment that is cheap and simple, even if this
implies single purpose implements.

- Where multipurpose implements have been
promoted, more emphasis should be placed
on farmer training to stimulate the multipur-
pose use of the implements.

.

Animal traction as an element in
the farming system

Frequently, insufficient attention is given to
the fact that animal traction is only one ele-
ment among many within complex farming sys-
tems. The different elements are mutually de-
pendent on each other, and the interactions
need to be fully appreciated. The implications
of this are:

- Animal traction activities should be coordi-
nated with other development initiatives in
an integrated, multidisciplinary way.

- In-depth, multidisciplinary surveys with a
socio-economic component should be car-
ried out prior to, and during, animal traction
development initiatives. Such base-line sur-
veys are essential to ensure the development
programme is appropriate and orientated to
the farming system, and, by continuing such
surveys, feedback can be obtained as to the

impact of the programme on all aspects of
the farming system.

Non-economic factors
influencing animal traction

The acceptance and adoption of animal trac-
tion do not only depend on economic factors.
Social considerations such as emhanced (or
diminished) status, traditional gender roles, or
changes in the drudgery connected with work
can all determine whether or not animal trac-
tion is desirable. The implications of this in-
clude:

- Socio-economic studies should accompany

animal traction programmes from the outset.
These should include information on deci-
sion-making processes, and any effects ani-
mal traction has on the role of different so-
cial groups (women, children, hired labour),
wealth distribution and attitudes. Reasons
for the acceptance or rejection of various
parts of the programme should be used for
determining the future direction of the ani-
mal traction initiatives.

Definition of target groups for
animal traction programmes

Animal traction programmes do not always
have a clear idea as to the type of farm or
farming family for whom the technology is in-
tended. Within any area there are large dif-
ferences between the sizes of farms, the num-
bers of people in farming households and the
type of people who make key decisions. It is
not realistic to expect all types of farm to
adopt animal traction at the same time. The
implications of this are:

- Animal traction programmes should study
the various farm types in an area, clearly
define their target groups and choose an ap-
proach that is appropriate for this group.
This implies that the services of a sociologist
are required at an early stage in any pro-
gramme.
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Specific recommendations

Social scientists should be more actively in-
volved in animal traction programmes in order
to identify the target groups, the financial im-

‘ phcatlons of the technology and its social ef-
fects.

‘ Social scientists should work more closely with
colleagues in the more technical disciplines,
,such as agncultural engineering and animal
science. This is particularly important in order
to ensure that promoted technology is fully
adapted to the social, economic and cultural
realities of the target groups and their farming
systems. - :

Credit programmes for animal traction need to
be more flexible and more tailored to the par-
ticular and long-term nature of such invest-
ments. Alternative systems for providing credit
should be more fully investigated.

Social scientists should have a more active role
~ at both national and project level in suggesting
or determining appropriate policies relating to
animal traction, such as those relating to
prices, credit and subsidies.

More effective exchange of information be-
tween the different countries in the region is
essential to accelerate progress in. developing
and spreading appropriate and acceptable ani-
mal traction technologies.

Discussion points

Some of the components that lead to profit-
able use of animal traction were discussed. The
difficulty in defining profitability was high-

lighted, particularly since animal traction may
persist and spread even in areas where it ap-
pears to be intrinsically unprofitable. This may
be associated with social benefits, such as re-
duction in drudgery, or hidden economic bene-
fits, such as more profitable use of a farmer’s
time. Similarly there arehidden economic and

- social costs relating to animal traction, includ-
“ing the element of risk.

The potentlal profit that comes from resale of
animals was hxghhghtcd, as was the associated
need to provide some form of insurance for ex-
pensive draft animals, particularly those
bought on credit, Underutilization of animals
was a problem since the costs of maintaining
animals had to be spread over a small number

- of operations. To solve this might require

greater understanding of the links between the
different components of the farming systems:
for example improved marketing of produce

through the use of animal transport. ‘

The problems of emphasizing cash crops at the

- cxpense of staple food crops were discussed,

but it was recognized that the families of far-
mers in areas where cash crops (such as cot-
ton) were promoted often had standards of liv-
ing above those of areas producing less mar-
ketable crops.

It was stressed that more attention needed to
be paid to the clients of animal traction tech-
nology, rather than simply to the technology it-
self. A client-orientated approach would imply
more emphasis on the social and economic re-
alities of the farming systems and this should
lead to more appropriate implements, credit
packages and extension advice being offered.
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Farmer needs for extension and training

Group chairman: C. Ladrette
Rapporteur: A. Westneat
Group participants: A. Bangura,

B. Kouadio, P. Lekezime, S. Quedraogo,
A. Schumacher, D. Zerbo.

Introduction

The group underlined the critical importance
of a comprehensive understanding of the rural
milicu in which prospective animal traction
farmers live and work, It was also recognized
that individual farmers have different training
needs. The group decided to identify those
training topics which new, inexperienced adop-
ters of animal traction might need. These were
classified in five main groups: animals, equip-
ment, land, use of animals on farms, and man-
agement. Some suggestions were also given for
training strategies, extension services and re-
search and development.

Farmer training topics

Animals

- Selection of suitable animals.
- Nutrition.
- Daily care.

- Animal health: problem of du,easc and

preventive requirementr.
- Animal housing and stables.
- Hygiene: stable, food, animals.
- Animal husbandry.

Equipment

- Farmers need to be presented with an
overview of what is possible in the area
concerned.

- Criteria which determine the appropriate-
ness of each piece of equipment in relation
to the local environment.

- Composition of the
package.

- Assembling equipment and taking it apart.

recommended

- Spare parts, anticipated wear on wearing
paris.

- Maintenance, repairs, useable life.

- Accessories and their manufacture, includ-
ing different sizes of yokes or harnessing
systems.

Land

- Presentation of recommended standards
for field sizes and total areas suitable for
use with draft animals,

- How to define and lay out fields.

- Methods of destumping and land clearing.

- Anti-erosion techniques.

Animal traction techniques

- Training of oxen by the farmers themselves
on their farms. ‘

- Progressive training programme in under-
taking different farming operatnons using
draft animals.

- Agricultural techniques (clcaring fields,
plowing, cultivation, transport, fertilizer
application, forage storage, etc.)

Management

- Planning for the agricultval season, work
calendar.

- Standards of management.

- Principles of credit and reimbursement.

- Retiring and replacing animals.

- Financial management of the farm and the
importance of savings.

Developing training strategies:
points to consider

- Importance of adequate
trainers.

- Location of farmer training: training cen-
tres good for demonstrations, but on-farm
training more effective.

- Timing of farmer training: e.g. dry season
when farmers not pressed.

training for
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" Farmer needs for extension and training

- Training in literacy should accompany

practical training, ,

- Technical follow-up, monitoring and
evaluation: in this context farmers’ assoc:-
“ations may be encouraged

Training recommendationis :

- Extension agents should have a compre-
hensive knowledge of the rural environ-
ment and the type of farmers found there.

- Training must be highly practical and
structured so that topics are covered
progressively.

- Permanent systems of technical follow-up

and evaluation should be established and

should regularly reassess farmers’ needs for
further training.

Extension services

- A primary role should be to act as a two-

way channel to provide feedback.

- Extension services should evaluate and re-
spond to the expressed needs of farmers in
order to assure the evolution of the tech-
nology, farm profitability and the living
standard in farming communities.

- Assist farmers to have access to credit.

- Develop reliable supply systems for farm
inputs. This may involve working with local
blacksmiths.

- Promote the spirit of on-going training to
farmers. Thi$ may include the production
of documents in the local language and use
of audiovisual materials.

- Ensure farmers know how to obtain fur-
ther information: this may involve Jzvelo-
ping or strengthening simple communica-
tion channels.

Research and development

- Research is an indispensable tool in a de-
velopment structure.

- An inventory of past research must be
made in each area before further research
is planned.

- The technologies already available in the

* rural sector should be used as a basis for
further development.

Discussion points

The teaining ‘of trainers is particularly impor-

~ tant. Extension workers should be closely asso-
~ciated with research programmes. Training

should be a continuirig process, with regular
in-service training courses. To ensure good
trainers remain in the service, there should be
good career structures within extension de-
partments. There should be prospects for pro-
fessional recognition at all levels, with rewards
or incentives (financial or through status) for
effective field work.

Farmers can themselves be particularly effec-
tive trainers or advocates of a technology. Ar-
ranging visits by groups of farmers considering
adopting animal traction to nearby fa:mers al-
ready using the technology may be especially
useful. Farmers’ associations can allow useful
contact between farmers themselves and be-
tween the associations (or their leaders) and
extension services and research workers.

More use should be made of mass media ser-
vices, notably the radio. Farmers often listen
to the radio and farming programmes can have
an important impact. The media can also assist
in the promotion of technologies among deci-
sion-makers. Since decision-makers and those
with political power have often bteen educated
in an environment where animal traction was
regarded as a backward technology, the impor-
tance of convincing the authorities the advani-
ages of animal traction should not be ne-
glected. Indeed it may be vital in order to en-
sure that national policies are favourable to
the development of animal power.
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. Title photograph (over-leaf)
. West Africa Animal Traction Network Committee at planning meeting at Debre Zeit, Ethiopia in September 1987
- (Photo: Fadel Ndiamé)
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Workshop conclusions and resolutions

Technical recommendations

The final workshop session was mainly con-
cemed with the future of the Network and dis-
cussing organizational aspects of this. Most of
the specific technical recommendations had besn
contained in the reports of the discussion groups.
However two impontant technical recommenda-
tions that were restated during the jinal session
of the workshop were as follows: '

~ It was recommended that animal traction -

projects in West Africa should adopt a
more holistic or global attitude to animal
traction development. This implied a
farming systems perspective, so that, in ad-
dition to the technology being developed
or promoted, greater attention should be
paid to the impact of animal traction, the
key constraints, and to social and economic
issues.

— It was suggested that animal traction pro-
jects should give more attention to effec-
tive traditional animal husbandry prac-
tices, including indigenous remedies.

Recommendations for the
Network

The following comments, suggestions and rec-
ommendations were made by the various discus-

sion groups.

~ This networkshop has already promoted
useful exchanges of experience and other
initiatives should further strengthen the
cooperation. Follow-up activities should
be investigated.

-~ The Network should stimulate the ex-
change of information and experiences
through networkshops, such as the current
one, and a newsletter produced every 3-6
months. There should be exchange of

prototypes between countries and the
standardization of evaluation procedures.

—~ There were important networking oppor-
tunities for effective information and
training exchanges between projects. Such
exchanges would provide the shaping of
valuable experience related to farming
with oxen, the identification of common
needs to make projects more effective and
the stimulation of interest in ox farming
that comes from visiting another’s work.

-~ Networking would be most usefui if liai-
son were mainly between gioups operating
within similar agro-economic zones. A
newsletter should be produced. In addi-
tion to the periodic major meetings, such
as the current networkshop, three types of
networking activities were foreseen.

-]

Planning sessions for coordinated
problem identification and definition,
and for the elaboration of pertinent
methodologies.

Periodic informal on-site evaluations
and discussions.

Formal end-of-project evaluations

producing written reports.

During the final workshop session it was specifi-
cally recommended that:

—~ The Network should be reinforced and
strengthened. In particular, the options to
formalize the Network with a secretariat
and to produce a newsletter should be in-
vestigated.

~ The Network should encourage and facili-
tate the holding of meetings on key prob-
lems of animal traction in the region. For
example it was specifically recommended
that a meeting should be held between
those responsible for the development,
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B ;wo'riaho’p eomm:-jaﬁoﬁ.' md resolutions

mannfactnre. and promotnon of animal -

tractlon eqmpment in the subregnon

) ;Committee nomlnation

‘ Nominations were made ‘for‘ the new steering
© . committee. There was no formal election and.

all the following nominees were considered
elected by acclamation: ;

- Adama FAYE, Senegal i
= Stephen O. ADEOYE, thena
.= Kossivi V. APETOFIA, Togo
-~ Arthur S, GEDEQ, Liberia

- Bai H. KANU, Sierra Leone

- Dawda M. SARR, The Gambia
- Abou BERTHE, Mali

The Committee’s Technical Adviser (Paul H.

STARKEY) was asked to contmue to facilitate .

network . activities.

The ILCA scientist designated to be respon-

sible for ILCA’s work relating to animal trac-

tion networking (Michael R. GOE) was nomi-
nated as ILCA’s Representative on the Com-
mittee. ‘

It was agreed that other relevant organiza-
tions, including international centres (such as
ICRISAT), national research centres (such as
CEEMAT) and donor agencies (such as GTZ),
might be invited to send observers to commit-

" tee meetings if they expressed particular inter-
~est in supporting the Network and its acti-

vmcs

Role of the Committee

. The committec was charged with planning a
- third animal traction networkshop and prepar-

ing suggestions for the future structure and or-
ganization of the Network for presentation at
the next workshop. It was suggested that the
committee might meet in 1987 in Mali,
Senegal or Ethiopia and combine a planning

“session with field visits.
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Follow-up to the Workshop

Introduction

It is possible to inake use of the time lapse be-
tween the workshop and the publication of
these proceedings to add a brief note on fol-
low-up activities. Initial brief accounts of the
workshop were published in the FSSP News-
letter and ILCA Newsletter. The Network
Technical Adviser started work on the work-
shop proceedings and the Institut Sénégalais
de Recherches Agricoles (ISRA) allocated the
services of an animal traction researcher for
three months to help edit those workshop
papers that had been prepared in French.

In the year following the second workshop,

various information exchanges took place .

‘within the region, directly or indirectly stimu-
iated by the Sierra Leone workshop. These
were funded by a variety of organizations with-
in and outside West Africa. Examples are the
visit by Gambians to study the use of animal
traction for rice production in Sierra Leone,
and the visit by a Sierra Leonean to Togo to
study animal health programmes for draft ani-
mals. Information was also exchanged through
consultancy visits and the preparation and dis-
semination of reports and documents.

Activities of the Steering
Committee

The Steering Committee met in September
1987 in Ethiopia to plan the Third Animal
Traction Workshop and to discuss the future
orientation of the Network. The meeting was
funded jointly by ILCA and FSSP. The Com-
mittee reviewed the work of the Network and
came to the following conclusions:

~ The West African Arimal Traction Net-
work has not been formally established,
but its existence has stimulated nxuch ex-
change of information within West Africa,
and between West Africa and elsewhere.
The changes that have taken place can be

illustrated by the difficulty the organizers
of the first workshop had in bringing
together a representative group of West
African countries, and the fact that the
second networkshop had a broad attend-
ance, with most West African countries
represented by African nationals working
in animal traction programmes.

The Network has been open, with several
different donor organizations funding the
different activities. The first initiatives

were taken by FSSP, but as this project

neared the end of its funding period, other
organizations have increasingly been in-
volved. The lack of a single donor has
meant that there has been no centraliza-
tion or secretariat. This has made it diffi-
cult to clearly identify or focus what the

- Network is, and what it is achieving. It has

also meant that much of the organization
of activities has been undertaken by the
Technical Adviser and the various donor
agencies.

To date, the Network has achieved many
of the objectives set for it through Net-
workshop recommendations. In particular
it has stimulated improved information ex-
change through meetings, publications
and informal liaison, It has also made the
relevant international agricultural re-
search centres (IARCs), national agricul-
turai scrvices (NARS) and donor agencies
aware of its existence, in such a way that
many appear willing to assist with specific
network activities. The Network has not
yet been able to rapidly organize all its
recommended activities. This appears
largely attributable to the fact that no
single person or organization is formally
charged with Network coordination, and
that all the persons involved in planning
and implementing activities have their
own very busy professional programmes.
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The West Africa Animal Traction Network

At its meeting in September 1987, the Steering Committee discussed the present and future role of the
Network. In the following extract from the Commilttee’s report some ideas relating io Network
structure and function are summarized.

Overall goal of the Network

The aim of the network is to improve the
productivity and stability of West African
farming systems, and the quality of rural life,
through the appropriate use of animal
traction.

Objective of the Network

The objective of the network is to strengthen
the capabilities of those individuals and organ-
izations directly or indirectly involved in ap-
propriate initiatives designed to assist the in-
troduction, intensification and diversification
of the use of animal power in West African
farming systems. .

Activities of the Network

The Network promotes information exchange
relating to animal traction research, develop-
ment, training and extension. This is achieved
through correspondence, exchange of docu-
ments, study tours, training visits, meetings,
workshops and publications.

The Network organizes West African work-
shops, bringing together professionals from
many different West African countries, inter-
national  agricultural research  centres
(IARCs), aid agencies and other relevant or-
ganizations.

Present structure of the Network

The network is open to all concerned with the
development of animal traction in West
Africa. There is no formal procedure for mem-
bership, and so those individuals and organiza-
tions that cooperate in network activities may

be considered as the members of the network,
without prejudice to their autonomy or status.

Organizations within West Africa pariicipat-
ing in Network activities include government
ministries, research and educational estab-
lishments, agricultural development projects,
non-governmental organizations, equipment
manufacturers, international rescarch centres,
sub-regional organizations and aid agencies.
Organizations outside the region assisting or
participating in Network activities include in-
ternational and bilateral aid agencies, interna-
tional and national resecarch centres, univer-
sities, non-governmental organizations, devel-
opment projects, and complementary net-
works.

The Network provides a broad framework in
which many different activities can take place.
Emphasis is placed on direct member-member
contacts and cooperation between organiza-
tions in the region. Centralization of the net-
work is limited, and many activities, including
information exchange and study visits, are ar-
ranged directly between two or more of the
Network members.

A Steering Committee is charged with plan-
ning major Network activities, including the
West African Animal Traction Workshops.
The committee at present comprises a multi-
disciplinary team of seven West Alfricans
nominated by the 1986 Animal Traction
Workshop. A member of Animal Traction
Thrust of the International Livestock Centre
for Africa (ILCA) is invited to participate in
committee meetings, and major organizations
involved in network funding are invited to
send observers. An expatriate specialist in ani-
mal traction currently acts as Technical Ad-

70

Animal Power in Farming Systems



The West Africa Animal Traction Network

viser to the commi:tee, and facilitatcs Network
liaison,

Finance and support for Network activities
come from a variety of sources. Initially most
of the funding, technical and logistical support
came from the USAID-funded Farming Sys-
tems Support Project (FSSP). More recently
support has come from several organizations
including ILCA, the International Develop-
ment Research Centre (IDRC) of Canada,
Deutsche Gesellschaft fir Technische Zusam-
menarbeit (GTZ) GmbH and donor-sup-
ported projects within West Africa. It is con-
sidered that a broad spectrum of donor sup-
port is appropriate in view of the open nature
of the Network.

The future of the Network

Planning and decision-making

The Committee considers it necessary for the
Network to have formal statutes in order that
a secretariat can be established to facilitate
Network liaison. Specific propcsals for Net-
work statutes will be discussed by a working
group comprising members of the Steering
Committee 2nd representatives of potential
donor agencies. This group will meet at, or im-
mediately prior to, the 1988 Workshop, and

present its conclusions to a plenary session of ,

the Workshop for possible adoption. In draw-
ing up the statutes, particular attention will be
given to the statutes and experiences of other
networks.

Establishment of a secretariat

The Network will continue to be broadly based
and emphasize direct contacts between mem-
bers. However, a secretariat will be established
to facilitate liaison. The Secretariat will be es-
tablished in association with one of the organ-
izations of the Network. The mandate of the
Secretariat will be defined in the Statutes, and
practical details will be determined by the

Steering Committee in discussion with the

- host organization and relevant aid donor(s). It

is envisaged that in the first instance the Secre-
tariat will comprise one bilingual West African
expert in animal traction who has specific com-
munication abilities. The expert might be as-
signed from the host organization, but this
would not be a precondition. It is also envis-
aged that this person would be supported by a
Technical Adviser, who may, or may not, be a
West African national. The Secretariat would
require logistical support in the form of cleri-
cal staff, computer and photocopying equip-
ment, telecommunication facilities, and a bud-
get that allowed for liaison travel.

Prior to the formal establishment of a Network
Secretariat, the Secretariat of the biennial
workshop may act as a temporary Network
Secretariat.

National focal points for the Network

Within West African countries there will be
designated network focal points to facilitate
liaison. These organizations or individuals will
assist network communications by receiving
and disseminating information, While there
will be no requirement that all Network com-
munications pass through these focal points, it
will be considered courteous if these are kept
informed of relevant networking activities.

- Steering committee

It is envisaged that the Steering Committee
will continue to be elected at the biennial
workshop. In the past there have been no fixed
rules governing the the size and composition
of the committee, or the length of service.
Prior to the acceptance of formal Statutes, the
Committee proposes that following guidelines
should be considered at the time of any
election:

- The Committee should comprise experi-
enced persons who are actively involved in
animal traction research, development,
training or extension.

Animai Power in Farming Systems

71



‘ Wost Afrion Anlmal Tractlun Natwork

‘  As far as practxcable, thr're should bea
~ balance between the different ecological

v | ‘zones of the region, betwecn Anglophone
~ and Francophone countnes and between

professnonal disciplines.

The size of the committee should be such
- that it is relatively easy to arrange mect-

ings, afford the costs of participation and

“small enough to be efficient at decision- ‘
making. A five-person comml ee mnght be
~ most appropnate , :

The committee will be most efficient if all

members understand both French and

- English.

Continuity beiween an out-going and an
in-coming committee is desirable.
The countrv(ies) likely to host the next

biennial workshop should be represented

on the committee.

When required, the Committee will be
able to call upon the services of non-Com-
‘mittee members to facilitate its work. -

*
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Workshop evaluation

Introduction

At the end of the final session, immediately be-
fore the closing ceremony, evaluation forms in
both English and French languages were
handed out. It was explained that these were to
be completed immediately and anonymously,
in order to gain an impression of what partici-
pants thought were the stronger and weaker
parts of the workshop. About fifteen minutes
were allowed for them to be completed. A
total of 55 forms were returned, 38 completed
in English and 17 in French.

The answers were subsequently analysed by
Jean Gearing, an anthropology graduate stu-
dent of the University of Florida. Although
Jean Gearing was working as a research assis-
tant for Dr. Susan Poats of FSSP, she had no
connection with the workshop, and was thus

considered a suitable person to analyse the

~ evaluation forms objectively, without precon-

ceptions or biases. Her detailed twenty-one
page evaluation report included a numerical
analysis of the fixed response questions, all the
comments made by participants and her con-

- clusions based on these comments. This report

(Gearing and Poats, 1986) was circulated to all
participants and supporting donor agencies. In
the following sections the nume:sical results of
the evaluation are presented in visual form,
with data being converted to percentages for
ease of comparison. Following this, a summary
of the reactions to the more open-ended ques-
tions is provided, based on the evaluation re-
port* of Gearing and Poats.

* Gearing, J. and Poats, S. V. 1986. Animal traction net-
workshop evaluation.. Farming Systems Support Pro-
ject (FSSP), University of Florida, Gainesville, USA,
21p. (E). (unpublished).

Participant evaluation of programme components

Question 1.

- How would you rate the Keynote Address
by Dunstan Spencer {Friday;?

* Note: Due to late arrival several
participants missed the opening session,
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" Question 2.

| wa would yourate the Keynote Address
by Paul Starkey (Friday)?

" *Note: Due to late arrival several
participants missed the opening session.
Question 3.

- How would you rate the open networking
session with participant introductions and
announcenients (Saturday)?

Question 4.

How would you rate the Work Oxen Project

g 2,

Vi Not *
uzzul useful commaent

oty Not No
usatul useful comment
Response
"
®
»

presentation (Saturday)?
‘ 1 2 3 *
Vaty Not No.
usatul useful comment
Resporqso
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Question 5.

~ "How would you rate the field trip
(Saturday-Sunday)?

How would you rate the small group discussions

about the field trip (Monday)?
How would you rate the country presentations

(Monday)?

" Question 6.
Question 7.
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~ Wotkshop evaluation _
" Question 8.

R [ s s a [ '] - (] ] e [ " s 9 e

How would you rate the thematic discussions in

" How would you rate the thematic presentations
small groups (Tuesday-Wednesday)?

" (Tuesday)?
discussions of thematic groups (Wednesday) ?

How would you rate the presentations and

Question 9.
Question 10,

comment

No
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Question 11, | | »
, .
How would you rate the planning session for
future networking (Thursday)?
vaehu
| useful commant
Response
»
Question 12. : ‘ \ "
How would you rate the translation services? %
No
commaent
n
Question 13. ®

How would you rate the organization and
legistical support for the networkshop?
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: ,Qﬁestion 4.

- * How would you rate the servicés provided by the
- Brookfields hotel for the Nenvprlcshop? _ ‘

Question 17,

Overall, how would you rate the workshbp?

Question 18.

Would you like to attend the next networkshop?

»

e #4 %4 ® 8 & T =z &8 B

NN
Maybe No No
comment
Respunse
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Comments of the partiéipants

The following discussion presents the major
themes which occurred in response to requests
for:

. comments on the various networkshop
activities (Questions 1-11, as displayed in
the bar graphs);

. comments about the organization and
logistics of the networkshop (Question 13,
as displayed in the bar graphs),

. suggested changes to improve the net-
workshop (Question 16: In your opinion,
what would you change in order to im-
prove the Networkshop?);

- an overall evaluation of the networkshop
(Question 17, as displayed in the bar

graphs).

Responses to all items tended to cluster
around severai recurrent themes, What one re-
spondent may have listed under the request for
additional comments on Questions 1-11,
others listed under suggested changes (Q.16),
under comments about logistics (Q.13), or
under the overall evaluation (Q.17). Since
there was this crossover, all of these items are
discussed together. These themes represent
the summarization of several individuals’ com-
ments and are not presented in order of im-
portance.

Question 12, on the translation services, and -

Question 15, the request to name the most
positive part or aspect of the networkshop,
elicited different kinds of responses and are
discussed in subsequent sections.

Ways to improve the workshop

Programme element

Recurrent themes in the amplified responses
to Questions 1-11 included:

- shorten or even climisate the country
presentations;

- clarify the difference between country and
thematic presentations;

- have discussion after country reports;
- have more time for thematic presentations
and small group discussions;
~ have more time for field trip and discus-
sion afterwards;
- have fewer and more selective presenta-
* tions and more discussions of each;

- narrow the focus of the agenda and make

- it more structured;
- rotate the role of the chairperson;
- allow more time for informal discussions,
making contacts, and more time to rest
. and assimilate information;
- pre-schedule a donors’ meeting and have
- prepared project summaries (for funding
purposes) available,

Improving the logistics

Recurrent themes in the responses to Ques-
tion 13 included:

- pravide adequate physical support
(electricity);

- make papers and documents available
earlier and in greater quantity;

- make better use of steering committee;

- have different chairperson for each ses-
sion; '

- provide more time for discussions;

- have more rest time.

Suggested changes

Recurrent themes in the responses to Ques—
tion 16 included:

- have more and longer field visits;

- have more time for questions and
discussions after all presentations;

- summarize or make shorter country
presentations;

- give more time to thematic presentations;

- have more technical or methodological
presentations and fewer theoretical;

- increase the amount of small group
discussion; ‘

- present only selected popers and make
them more focused;
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- make agenda clearer and more focused,
and have precise objectives for the net-
workshop; :

- rotate the chairperson of scssnons,

- have more rest time;

- give steering committee larger role and
reduce the role of the expatriate
technical advisers;

- formalize the informal contact-making

activities which occur at the networkshop.

Overall evaluation

‘Recurrent themes in the responses to Ques-

tion 17 included:

- have a few special presentations;

- reduce number of items on programme;

- rotate the role of chairperson of sessions;
- create a formal mechanism for inter-
- regional contacts between participants;

- have more time for discussion. '

Translation services

Question 12 asked respondents to evaluate the

translation services. Seventeen (17) or 31% of

the respondents (8 or 21% of the English and
9 or 53% of the French) answered this item.
The French to English translation received
three positive and five negative comments. The
English to French translation received three
positive and six negative comments, Several re-

spondents also mentioned that problems with

the electricity hampered translation services.
Overall, the translation services received
mixed reviews and could have been improved.

The best part of the workshop

Question 15 asked participants to list the best
part, or aspect, of the networkshop.. Fifty
people (91% of the respondents) answered
this item.

The field trip was mentioned by 21 participants
(42% of the respondents); it is also noteworthy
that 50 participants (91%) rated the field trip
as very nseful or useful (1 or 2 on the scale) in
the earlier part of the questionnaire,

Small grou:p discussions were mentioned by 12
of the respondents (24%) and these were
paired with the field trip by 6 respondents
(12%). In the earlier questions, 42 respondents
(72%) had rated small group discussions about
the field trip as useful or very useful (1 or 2 on
the scale).

The thematic discussions were considered the
best part of the workshop by seven participants
(14% of the respondents). In the earlier ques-

~ tion, 44 participants (80%) rated these as very

useful or useful (1 or 2 on the scale).

The presentations and discussions of thematic
groups were mentioned by five (Francophone)
participants (10% of the respondents). In the
specific question on this part of the workshop,
46 participants (83%) had rated these as very

~useful or useful (1 or 2 on the scale).

The country reports were cited as being the
best part of the workshop by only two partici-
pants (4% of respondents). The ratings of the
country reports in the earlier part of the ques-
tionnaire were quite mixed: while 58% of re-
spondents thought them very useful or vseful,

'39% rated them less than useful aad two

people (4%) classified them as being “not use-
ful”, a rare example of participants making use
of the lowest category of the evaluation.

Other recurrent answers as to the best part or
aspect of the networkshop referred to the net-
working aspects of the workshop rather than
the actual programme components.

- Making contacts was mentioned by seven
participants (14% of the respondents).

- The exchange of ideas, experiences, or
technical information was mentioned by
ten people (20% of the respondents).

- Informal discussions between participants
were mentioned by four participants (8%
of the respondents).

- The “integrated approach to animal trac-
tion presented”; the “spirit of openness™;
and positive reassurance about the “value
of animal traction” were cach mentioned

by single participants.
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With the exception of one Francophone re-
spondent who referred to “making contacts”
the more general observativns were made by

Anglophone participants. Enthusiasm for the

field trip and the small group discussions was
shared equally by French- and English-speak-
ing respondents. The Francophone respond-
" ents highlighted the thematic groups and pres-

entations more that the Anglophone ones
(53%)

(nine Francophonc respondents
referred to the thematic groups and presenta-
tions while only 3 Anglophone respondents
(8%) did so). Two English-speaking respond-
ents indicated some confusion over the dif-
ference between thematic and country presen-
tations and wanted further clarification on
what was meant by a “theme”,

Conclusion

It is clear that the majority of participants
found the workshop valuable. In their overall
evaluation 64% considered the networkshop
to have been excellent or very good, and a fur-
ther 31% felt it had been adequate. No one
considered the workshop to have been poor or
very poor. Only two people (4%) stated that

[+

they did not wish to attend the next workshop,
while 46 participants (84% of respondents)
stated that they would like to attend the next
networkshop.

Reviewing the recurrent themes for ways of
improving the next networkshop, those more
frequently mentioned included:

- having more time for the field trip;

- having more time for smali group
discussion;

- having fewer, and more selective,
presentations, all followed by discussion;

- making the focus of the workshop

narrower;

- rotating the role of chairperson;

- allowing more time for rest;

- creating some mechanism to facilitate
making contacts between participants.

There was broad agreement that the visits to
the villages, coupled with detailed discussions
in small groups, had been particularly valu-
able. A further recurring theme was that the
networkshop had allowed many informal con-
tacts to be made and that these were probably
at least as significant as the more formal
presentation of papers.
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Farmmg systems in West Africa
from an ammal traction perspective

Keynote address

Dunstan S. C. Spencer

Agncultural Economm and Director; Farming Systems Pr
- Intemational Institute of Tropical Agriculture (IITA), Ibadan, ngena

Introduction |

In this address I intend to first of all describe
what is generally accepted as Farming Systems
Research and Extension (FSR/E) or Research
with a Farming Systems Perspective (RFSP).

Secondly, I will attempt to spell out the condi-

" tions under which animal traction as a techno-

logical innovation could be expected to fit into

farming systems in West Africa, given the
agro-ecological and socio-economic variability
of the region. Next I discuss the chances of suc-
cessfully introducing animal traction on a large
scale into farming systems ih West Africa. Fi-
nally I will briefly highlight some practical
problems relating to on-farm studies incorpor-
ating animal traction.

Research with a farming systems
perspective

The literature on farming systems research is
quite voluminous. A vast array of terms and
terminology has developed and each writer or
speaker on the subject seems to coin a new
term! But the general principles and activities

by

in FSR are relatively few. Plucknett, Dillon -

and Vallaeys (1986) have in my opinion adequ-
ately described the objectives that farming sys-
tems research should aim to meet as follows:-

- To understand the physical and socio-eco-
nomic environment within which agricultural
production takes place.

- To gain an pnderstanding of the farmer in
terms of his skills, constraints, pref-
erences, and aspirations.

- To comprehend and evaluate existing impor-
tant farming systems, in particular the prac-
tice and performance o ﬂ:csc systems,

- To enhance the capacity of research organiz-
ations to conduct research on priority prob-
lems.

- To conduct research on new or improved
practices or principles and to evaluate these
for possible testing on farms.

- To evaluate new or improved systems, or sys-
tem components, on farms in major produc-
tion arcas under normal farm conditions.

- To assist the extension, monitor the adop-
tion, and assess the benefits of improved
farming systems,

It is now generally agreed that the above objec-
tives could be met within the context of three
interlinked multidisciplinary activity areas
referred to as base data analyuis (BDA), re-
search station studies (RSS), and on-farm
studies (OFS) (Plucknett et al., 1986). BDA in-

_;:volves the collection, collatxon and analysis of

data on the many factors characterizing the en-
vironment and farming systems of a region,
with particular emphasis on the constraints
facing farmers. RSS involve a focused research

programme aimed at the :l.clopment of com-

ponents for the improvement of existing sys-
tems or for the putting together of new sys-
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tems. OFS involve studies of existing systems,
on-farm experimentation, studies of technol-
ogy adoption, and assessment of the impact of

n. ™ technology - all in .relation to the farm

household. It should be emphasized that re-
search with a farming systems perspective is
not only limited to OFS. It is an interactive
process starting and ending on farm, but in-
cluding on-station (component and . farming
systems) research.

I would also like to stress that ‘althongh the
name farming systems research might be rela-

tively new, the concept or approach is not new
in agricultural research. E.T. York provided an
example of such a program conducted by
North Carolina University in the 1950's al-
though it was not so named. The agricultural
anthropology of de Schippe in the 1950's was a
classic example of farming systems analysis al-
though it did not involve on-farm tests, while
the “Paysannats” in Belgian Congo incorpor-
ated a sort of on-farm testing of new farming
systems by the Institut National pour I'Etude
Agronomique du Congo Belge (INEAC) (Fre-
sco, 1984),

Tﬁbgg L. Francophone and Anglophone approaches to FSR

1. Objectives

explicit mention of national policy

generation of technologies relevant to small
farmers .

ex-post analysis of technology adoption results

2, Problem diagnosis

interdisciplinary

emphasis on hypothesis formutation
holistic approach

time perspective

3

Target group categorization

farm enterprise as a unit of analysis
socio-economic criteria for categorization
geographical and physical criteria for categoriza-
tion

4. On-farm experiments
farmer participation
size of trial plots

5. Types of interventions

dissemination of technology

spatial reorganization of agricultural production
organization of delivery systems

scale

6. Institutional context

close ties with/integrated in IARCs
linkages with extension services
links with (rural) developrent programmes

Note: x = degree of emphasis
Source: Fresco (1984)

Francophone Anﬁlophone
R-D FS

Xxx X

x sont

xx X

0 00

X x

xx(x) xx(x)
long-term, short-term,
several seasons rapid appraisals
XX XX

XX XX

XK x

X X

entire ficlds part of farmer’s field
0 b4

XXX (x)

b 8 XX
area/subregion pilot

X xx(x)

0 X

XXX X
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Ferming systems in West Africa

Marroh linc l\nnn,uml'hnn ahnnt tha differancne

between the Francophone approach (Recher-
che-Développement) and the Anglophone ap-
proach to FSR/E. As is-shown in Table 1, the
similarities are much more than the differen-
ces, which appear to be one of scale and time
frame (Fresco, 1984). This group should not
spend any time discussing methodological dif-
ferences. It is sufficient ‘0 accept the broad ob-

jectives of FSR/E, which are common to most
programmes in order to procéed with an exam-

I- woy TeeenesUA R0 RS tae BN e e wiee Enas §ama

ination of the mtroductlon intensification and
diversification of the use of animal power in
West African farming systcms.

Animal traction as a
technological innovation

Farmer adoption of a technological innovation
will depend on the degree to which the innova-
tion reduces the unit costs of inputs used in
the production process (Binswanger, 1986).
Since unit costs depend on input levels per
unit of outpu’. as well as on input prices, econ-
omic as well as agroclimatic and soil factors
are important in assessing the potential for
farmers’ adoption of any technological innova-
tion in a farming system.

if we define animal traction as the use of live-
stock (cattle, horses, 2onkeys and camels) as a
source of power for transportation, field culti-
vation and processing, its effect on any farming
system in terms of input savings per unmit of
outpui would be to save labour as crop area
per unit of labour increases. Yield-increasing
effects of mechanization arc negligible (Pinga-
li, Bigot and Binswanger, 1987), and therefore
- area required per unit of output is usually un-
affected. This means that the savings achieved
in labour input per unit of output must be
more than offset by the extra livestock and
equipment cost. Thus, the higher the wage
rates in an area (cost of labour), the greater
the potential benefits fror animal traction.

Given the considerations above w .
to examine the agro-ecologlcal conditions and
farming systems in which we could expect ani-
mal traction to be attractive at the farm level

in West Africa.

Participants at the Togo networkshop on "Ani-
mal traction in a farming systzms perspective"
considered four factors as important in develo-
ping a typology of amimal traction in West
Africa, namely, agroclimatic zone, livestock
traditions, project influence and socio-econ-
omic resource levels. Using these factors and

r““c“""g R‘d-.wﬂ%.'g (19%) wWoe "’“ﬁld Cln"aa””lny

farming systems in West Africa into two broad
categories, namely, natural fallow systems in
which the land is left fallow for many years
after a short period of cuitivation, and perma-
neat cultivation systems in which the soil is
cultivated nearly every year and the proportion
of area under cultivation in relation to total
arca available for arable farming is more than
66%. Natural fallow systems could be sub-
divided into forest, bush, savanna and grass fal-
low systems.

The distribution of the four n=tural fallow sys-
tems follow broad agroclimatic zopes with
grass fallows predominating in the Sahel zone,
savanna fallows in the savanna, and bush and
forest fallows in the forest zomes of West
Africa. Where population densities are high
permanent cultivation systems such as intens-
ive cultivation of valley bottoms and use of
manure and other crop residues on uplands
become important in all  agro-ecological
zones.

We can distinguisk three levels of animal trac-
tion use, namely, use of livestock as pack ani-
mals, use in pulling carts, and use in ficld culti-
vation and post-harvest operations. The ap-
propriateness of each level of animal traction
for each type of farming system is discussed in
the next section in relationship to the theme of
the networkshop.
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. ‘,Introductmn, mtes:sification and

. diversification of animal

traction into farmlng systems in
West Africa

As already pointed out, animal traction must
have the potential of reducing unit costs of
production in a ,farming system into which it is
being introduced if it is to have much chance
- of success, This means: that the saving in la-
bour cost must be greater than the cost of the
animals and equipment. Conscquently the
lower. the capital and operational costs of the
~ animals and equipment, and the higher the
“wagr. rates in an area, the greater the chances
' ssfully introducing animal traction.

Tabl: 2,
Prospects for introducing animal traction
Lovel of Animal 'l‘ractlon

Farming Systcm Pack Cart  Field
' work

Permanent Cultivation XXX xx XX

Forest Fallow x - -

Bush Fallow xx - .

Savanna Fallow XXX xx X

Grass Fallow 00¢ xx X

Notes:

« No chance

x'Poor chance

xx Average chance

x Good chanse

There will be of course variations within the
broad categqries of farming systems in terms of
unit costs of anir:al traction. The many factors
that will affect these costs will be discussed
during this networkshop and could only be
precisely determined under actual farm condi-
tions during on-farm tests. These include the
actual labour supply in households, availability
of adapted animals, household capital and
credit, as well as availability of key services
such as equipment supply and repair, animal

health, training, extension, and research
(Starkey, 1986).

For purposes of introducing the discussions I
have provided in Table 2 my evaluation of the

@ priori chances of introdvzing the three levels

of animal traction intv farming systems in
West Africa. Considering that it is in perma-
nent cuvitivation systems that wage rates are
likely to be highest and operational costs of

field cultivation are likely tc be lowest be-

cause, for example, stumps have been removed

~over tae years, it is in these systemis that ani-

mal traction is likely to have the highest chan-
ces.of being adopted by farmers. There is hard-
ly any chance of adoption of animal traction
for ficld cultivation in forest and bush fallow -
systems where the land is cropped for one or
two years, stumps are left to encourage fallow
regrowth and wage rates are likely to be quite
low. There are only slightly higher chances of
adoption in the savanna and grass fallow sys-
tems because resident populations are already
familiar with livestock, and the sparse vegeta-
tion cover makes operational costs reasonably
low. :

Use of animals as pack asimals has the highest
chance of success in all farming systems since
investment costs would be lowest as only an
animal needs to be purchased and maintained.

In summary, I believe that the use of animal
traction in field cultivation on a large scaie
should oniy be contemplated where permanent
cuitivation systems' currently exist, i.e. where
land is fallowed a maximum of one year in
three, Use of pack animals may be considered
in the other systems, particularly the savanna
and grass fallow systems.

Consideration of issues relating to intensifica-
tion and diversification is only rclevant in
farming systenis iz which animal traction is al-
1eady utilized, i.e. in permanent cuitivation or
savanna and grass fallow systems. It would
mean for example using pack animals for field
cultivicion or using oxen for weeding or post-

94

Animal Power in Farming Systems




Farming systems in West Africa

harvest operations where they are already
being used for plowing.

As is the case for introduction into farming
systems, intensification and diversification of
animal traction use are not expected to in-
crease yield or quality of produce. Conse-
quently the rate of increase will depend, as
with introductions, on their unit cost reduction
effect. The lower therefore the cost of the
change, the higher the prospects of its adop-
tion by farmers. In this regard we can expcct
diversification into the use of animals in weed-
11g, where they are already used in plowing, to
be the easiest to extend. Movement from use
as pack animals to use of carts or plows would
be more difficult as that would entail greater
increases in capital cost and operational costs,
e.g. training animals to plow or increased nu-
tritional requirements, etc.

On-farm tests of animal traction
technology

As indicated earlier it is through on-farm tests
that the unit cost ‘effect of animal traction in
farming systems can be measured. On-farm
tests could be researcher-managed, jointly
managed by researchers and farmers or com-
pletely farmer-managed. Researcher-managed
trials are useful in examining the performance
of a new technology under enviror.meatal con-
ditions that are different from those of the ex-
periment station, but it is in farmer-managed
or jointly managed trials that the socio-econ-
omic effects of technological innovation are
best evaluated.

Assuming that all the necessary base data ana-
lysis has taken place and it has been decided
that some level of animal traction is likely to
be a profitable innovation in the farming sys-
tem, there would remain a number of practical
issues to be addressed in the design and im-
plementation of the tests. The steps to be fol-
lowed in designing alternative production :ys-
tems were discussed by Zanstra (1986) at the

First West Africa Animal Traction Network-
shop. '

It is well recognized that there is a long learn-
ing process involved in the proper use of ani-
mal traction, particularly for people unfamiliar
with large ruminants. Even for people familiar
with livestock the process may take four to
seven years (Jeager and Sanders, 1985). The di-
lemma that arises relates to whether long-term
farmer training should precede on-farm tests,
or whether animal traction should be provided
on a custom basis to farmers, thus reducing
on-farm test to a measurement of labour-sav-
ing effects without observation of the farmer
management effect, a potentially important
bottleneck for adoption of animal traction.

Furthermore tillage may have important long-
run effects on the physical and chemical
properties of soils, particularly in the more
humid environments. Such effects usually only
become evident after three or more years of
tillage even in permanent cultivation systems.
Long-term monitoring of soil degradation and
the measurement of the cost of soil fertility
maintenance must therefore be included in the
on-farm trials.

Also, as indicated earlier, the most important
effect of animal traction is on the quantity and
distribution (seasonality) of labour use. But la-
bour is probably the most difficult input to
measure accurately in West African condi-
tions. This is due to the great variability in the
type of labour used in terms of age and sex,
and the multiplicity of contractual arrange-
ments (family versus hired labour, daily wage
or piecework, payments in cash and in kind,
etc.).

The net effect of all the above factors is that
on-farm trials with animal traction could be
expensive, complicated and must be long-term
in nature. This explains why such trials have
tended to take on more of an extension or
demonstration rather than a research focus in
the past. But we must resist the temptation to
go into widespread demonstrations before we
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~ have verified and established the economic via-
~ bility of the technological innovation. This
workshop will provide participants with the
opportunity to examine many of the practical
problems related to on-farm tests of animal
traction. ‘ "
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,Thef introduction, intensification and diversification
of the use of animal power in West African farming
systems: implications at farm level

Keynote address by

Paul Starkey

‘ Techmcal Advzs.:r; Neﬂvorkshop Commmee
~ Animal Traction quglopment Reading, United ngdom

Abstract

In Ethiopia and North Africa, draft animals have
been used for centuries, sustained by traditional
services. In much of sub-Saharan Africa, syste-

matic attemplts to introduce animal traction to in-'

crease export crops started between 1905 and
1945. Aiiost all countries in Africa are now ac-
tively enccuraging the use of animal power.

In Africa about 10 to 17 million dmﬂ animals are
employed. Estimates are given of the numbers in
use in different countries. In West Africa about
one million draft cattle and 800,000 donkeys and

horses are used for work. Most of these are found-

in the Sahelian and savannah zones, with the hig-
hest concentrations in central Senegal and central
and southern Mali. In Africa, primary soil culti-
vation accounts for 90% of animal power usage.

Less than 5% of farmers who plow with animals .

use seeders or weeding tines. Carts are, u_;ed all
year so their importance is greater than their
‘numbers imply.

Single discipline, component, on-station research
has generated technically excellent, expensive
solutions to non-limiting factors. Examples in-
clude wheeled toolcarriers and large draft ani-
mals, which are unaffordable and unadapted.to
farm conditions. Research programmes should
consult farmers from the outset, concentrate on
limiting factors, and maintain economic and en-
vironmental realism.

In The Gambia an extension programme, based
on training centres, started in 1955 and by 1975 it
had brought work oxen into most villages. Be-
tween 1965 and 1985, donkeys became increas-
ingly important. Donkeys are inexpensive and un-

likely to be stol ;. The rapid adoption of donkeys
involved i maj ¥ changes in hamessing, equipment
and cropping systems and these were achieved
through farmer innovation, and not govemment
intervention.

When animal traction is immduced, equipment
should be selected that is simple, affordable,
available and easily maintained. Animals should
be well adapted to the environment and capable
of existing on available resources. Animal trac-
tion involves investrnent in time and money and
exposes farmers to increased nisks. The social
and economic costs and benefits of animal trac-
tion vary between gender and age groups and de-
velop over a period of years. Where animal trac-
tion is clearly profitable, social constraints and
unfamiliarity can be rapidly overcome.

Intensifying animal power can involve using draft
animals jor more cultivatior. operations or for
transport. .1 wide range of implements is avail-
able. An association between the adoption of
carts and the conservation of crop residues has
been seen in several countries. Diversified uses
include animal-powered systems for water raising
end milling, water harvesting and the construc-
tion of ponds or terraces. These operations often
require social cohesion.

Introduction and workshop
orientation

The objective of thic paper is to provide an
overview of animal traction in West Africa, and
also to introduce some of the workshop themes.
The overall workshop theme of “the introduc-
tion, intensification and diversification of the
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use of animal power in West African farming
systems” was chosen by the Networkshop Com-
mittee at its combined meeting and study tour
that took place in Senegal and The Gambia in
November 1985. The committee decided that
deliberations during this workshop will focus on
the farm level implications of animal traction.
The village discussions with farmers that are
planned for the field vnsxt should assist this
orientation, :

Four closely interrelated subthemeéhave, been
selected to help stimulate discussions: animal

power equipment at the farm level; animal utili-

zation and management at farm level; economic
implications of animal power at the small farm
level; and social implications of animal power at
the farm level. At first it might seem that these
topics, each closely associated with a single dis-
cipline, might discourage the holistic approach
that is normally encouraged by those with a
farmmg systems perspective, In fact it is in-
tended that the small groups visiting the villages
and discussing the workshop theme will be
multidisciplinary. During the course of the
workshop all participants should have an op-
portunity to consider, in greater or less detail,
all the subthemes. For example it is anticipated
that, in addition to their discussions in their
own fields, the economists and sociologists will
look at the problems of equipment and animal
health, and also that the agricultural engincers
and veterinarians will consider the economic
and social implications of animal traction tech-
nology.

It is hoped that as the workshop develops, net-
working will be seen as a valid methodological
component of research and development pro-
grammes. Networking through document ex-
change, study visits and workshops allows
people to broaden their horizons, become more
aware of the options, and build on each other’s

experiences. Study visits can benefit both send-

ing and recipient organizations by stimulating,
in a non-threatening way, self-assessment by
both projects. Some of the benefits of study
tours and workshops can be successfully com-

bined through network monitoring tours.
Examples of these are the crop-livestock sys-
tems tours of the Asian Rice Farming System
Network, coordinated by thz International Rice
Research Institute, IRRI. These have involved
international groups of research workers travel-
ling extensively for two weeks to farm sites in
several locations in two countries, and combin-
ing discussions of the farming systems observed

‘with presentations of the work being under-

taken by the participants in their cwn countries
(IRRI, 1985; Starkey and Apetofia, 1986).

The Farming Systems Support Project (FSSP)
has, in the last 18 months, attempted to im;ove
contacts between those working on animai wrac-
tion in West Africa, and many of the ideas and
examples cited in this paper can be traced back
to previous networking activitics in the region.
For example, this paper will draw on three ani-
mal traction network pubiications produced in
the last year: the proceedings of the animal
traction workshop in Togo (FSSP Network Re-
port 1, edited by 5. Poats et al., 1986), Network-
ing Paper No, 14 (Starkey, 1986) which pro-
vided an overview of animal traction in Africa
and the report of the visit of animal traction
specialists in West Africa to Nepal and Indone-
sia (Network Report 3 by P. Starkey and
K. Apetofia, 1986). The paper also benefits
from the ideas and information exchanged dur-
ing the network meetings in Togo and Sene-
gambia.

Other organizations have also been promoting
information exchange; for example, the Mano
River Union has financed visits between animal
traction programmes in Sierra Leone, Guinea
and Liberia. Participants at this workshop are
being funded by a wide range of organizations.
It is hoped that the workshop will stimulate
similar examples of cooperation between ani-
mal traction programmes in the region.

This workshop will be orientated to village level
and the individual farmers, It is understood t* at
such farmers are highly dependent on decisions
taken by governments, projects, credit organiz-
ations and other institutions at a national level.
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While it would certainly be most useful to ex-
change experiences concerning the organiza-
tion and operation of development projects, na-
tional services and large-scale manufacturers,
this is not the objective of the present work-
shop. It is hoped that, by focusing on the village
level, implications for national organizations
will become clear through identification «f key
constraints. However detailed discussion of na-
tional strategies may well have to wait for a sub-
sequent workshop.

Overview of animal traction in
Africa

The great diversity of Africa, geographically,
ecologically, socially, economically and politi-
cally, makes meaningful gencralization very dif-
ficult. Even within countries, there can be a
great range of conditions, making global state-
ments concerning animal traction in just one
- country fraught with problems. Yet there is 2
need to draw togeiher experience from widely
diffcrent farming systems. Thus while the
danger of generalization and simplification is
acknowledged from the outset, it is hoped that
this will be offset by the enhanced under-
standing that can come from an overview.

An historical perspective

It is helpful to bricfly contemplate the history of
draft animal power in Africa, as this assists an
understanding of some of the present con-

straints. The development of draft animal

power in Africa has been considered in several
reviews, including those of ILCA (1981), Mun-
zinger (1982), Bigot (1985), Starkey (1986) and
Pingali, Bigot and Binswanger (1987). In
Ethiopia, the Nile Valley and North Africa,
draft animals have been very widely used for
centuries, and in many ways the well proven
systems of utilization found today differ little
from those used long ago. In these countries the
plows, or ards, are made by the farmers them-
selves or by village artisans and they can be
maintained in the villages. Apart from excep-
tional needs resulting from droughts or resettle-

nent, jovernment services are r.o' - ,mally re-
quired to sustain animal traction ¢:chuology.
The training of animals is carried out by far-
mers, and transactions reliting to implement
and animal ownerst.ip involve mainly traditional
sources of capital and credit. The use of ani-
mals for pack transport is also very common in

, Ethiopia and northern Africa. In several othcr
parts of Africa, including Mali and Somalia, dif-
ferent cultures have traditionally used animals
for carrying people or goods. However in most
sub-Saharan African countries the use of draft
animal power for crop cultivation is less than a
century old.

In the nineteenth century, animal traction was
widespread throughout Europe, and as
missionaries, traders, colonizing forces and set-
tlers came to Africa they brought with them the
draft animal technology with which they were
faniiliar. Animal-drawn carts generally came
first, and these were used around many ¢ the
trading ports in the nineteenth century. In a few
cases including Botswana, Kenya, Madagascar
and South Africa plows were introduced before
the beginning of the present century. In
Madagascar and Botswana, the use of plows
diffused rapidly, and plowing with animals
rapidly became a standard practice for many of
tne smallholder farmers in these countries (Pin-
gali et al., 1987).

In most sub-Saharan countries, the first system-
atic attempts at the introduction of animal trac-
tion for crop production took place between
1905 and 1945. In the majority of cases the ob-
jective was to increase the production of export
crops. In many parts of Francophone West
Africa, including Burkina Faso, Cameroun,
Guinea, Céte d'Ivoire, Mali and Senegal, pri-
vate companies provided all the training, exten-
sion, credit and equipment necessary to allow
very rapid rates of adoption of draft animals for
cotton and groundnut production (Sargent,
Lichte, Matlon and Bloom, 1981). For example,
in Guinea, animal traction was first systemati-
cally introduced for crop production in 1919, in
the flat savannah area of Haute Guinée to the

Animal Power In Farming Systems

99



P '!:l.mskt'arkoy

northeast of the country. The colonial adminis-
tration and the French cotton company CFD'T
(Compagnie Frangaise pour le Développement
des Fibres Textiles) wished to increase the ex-
port of cotton. As a result of the extension ef-
forts, the number of Guinean farmers using
‘work oxen increased rapidly from 24 in 1919 to

790 in 1924. By 1928 over 4000 farmers were

using oxen, with a total of 24,000 ha being
plowed with animals (H. Verheaghe, personal
communication). Today about 100,000 draft
oxen are used in Guinea, Similar rapid and very
localized expansion was scen in parts of Kenya,
Uganda and Tanzania, also associated with cot-
ton production (Kinsey, 1984; Pingali et al,

Thus by the time of the second world war, ani-
mal traction was well established in several
“southern African countries, and was used in
very specific and limited areas in most savannah
regions of Africa. At this time most of Africa
was under European administration, and it is
important to understand the dramatic changes
that were nccurring in European agriculture at
this time. The psychological effect of these
changes directly or indirectly influenced
policies in Africa for the subsequent three dec-
ades, including the period immediately follow-
ing the emergence of new, independent states.
In Great Britain, there were 11 million draft
horses in use in 1910, but as tractor power de-
veloped this fell to 650,000 in 1940 and 370,000
in 1965. In France in 1940, there were 2 million
draft caitle and 1.8 million work horses, but by
1965 this had dropped to 100,000 working cattle
and 730,000 draft horses (Binswanger, 1984).
Clearly, in European agriculture, animal trac-
tion was becoming a rapidly outmoded technol-
ogy, and the universities and agricultural col-
leges naturally emphasized the new forms of
mechanization and neglected animal traction.
This had two major consequences. Firstly dur-
ing the 1950s, 1960s and 1970s there were
numerous attempts to introduce tractorization
schemes in Africa, often with disastrous eco-
nomic and ecological consequences. Secondly,
a whole generation of African educators and

——

decision-makess had been trained in an envi-
ronment (whether in Africa or Europe) in
which it was generally assumed that animal
traction was old-fashioned and of purely his-

- torical interest. Thas, in the pre- and post-inde-

pendence periods, very many national policy
decisions in agriculture were taken by people
who considered any promotion of animal trac-
tion would be a U-turn back to the stone age
(Argus, 1979), (This delightful phrase comes
from an article written by a university lecturer
who was criticizing attempts to introduce draft
animals on the farms of Njala University Col-
lege in Sierra Leone).

By the 1970s, most countries had recorded
failures in over-ambitious tractorization
schemes (Pingali et al., 1987). Fuel crises vore
followed by chronic foreign exchange proolems.
Agricultural plannérs and donor agencies real-
ized that the majority of the farmers in Africa
stilt u=sd hand cultivation techniques, and in
most countries there grew a new interest in
stimulating the development of animal traction.
Interest of national authoritiecs was com- .
plemented by donor support so that multilat-
eral and bilateral aid projects proliferated (Sar-
gent et al., 1981). During the 1960s and early
1970s, few governments kept statistics relating
to animal traction, and many writers and
development workers claimed draft animal
power was a badly neglected subject (Smith,
1981; Vietmeyer, 1982; FAO, 1982; Munzinger,
1982). Nevertheless attitudes were rapidly
changing, so that by 1986 in almost all countries
in Africa animal traction was being actively en-
couraged by government departments, para-
statal organizations, major aid projects and
non-governmental agencies (Starkey, 1985;
Starkey and Goe, 1985; Starkey, 1988). Thus, if
viewed from a continental perspective, relative-
ly large amounts of public sector funds (Afri-
can, international and bilateral) are now being
channelled into the active promotion of animal
traction, and related research and development
activities. In a few countries, draft animal
power is also being promoted by private manu-
facturing and commodity trading companies.
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Since there is now a significant interest in ani-
mal traction, it is important to ensure that those
resources being allocated to draft animal power
are efficiently utilized.

A geographical and numerical
perspective

North and Northeast Africa

While in the whole world there may be as many
as 400 million draft animals (Ramaswamy,
1981), in Africa the total figure is only in the
order of 10 to 17 million (ILCA, 1981; Ander-
son, 1984). Of these around 6 million are found
in Ethiopia, where almost all the farmers in the
highlands use draft oxen (Anderson, 1983; Gry-
seels, 1983). In Morocco, over one million ..ni-
mals are employed including oxen, donkeys,
mules, horses and camels. In Egypt, about one
million cattle and water buffaloes are used for
work. Elsewhere in North Africa animal trac-
tion is also widespread in the small-farm sector,

although the number of animals employed is .

smaller.

West Africa

In West Africa, there are three broad zones in
which draft animals are used. In the north of
the Sahel, where rain is less than 20 mm per
year and arable farming is limited, most of the
animals employed for work are donkeys, horses
and camels, all mainly used for transport. Fur-
ther south is an ecological belt running from
central Senegal to Chad including northern
Nigeria and northern Cameroun, where zebu
breeds of cattle are widely used for crop culti-
vation. South of this zone, trypanosomiasis is a
major constraint. Thus in The Gambia, south-
ern Sencgal, southern Mali, southwestern
Burkina Faso and the northern parts of Guinea,
Sierra Leone, Cote d’Ivoire, Ghana, Togo and
Benin, where work animals are used, they are
. generally small, trypanotolerani taurine cattle.
Equines are seldom used in these Giie. sa-
vannah areas and purebred zzbus are rare. In
the more humid zone, a belt stretching some

400 km inland from the southwestern and
southern coastline, there are very few cattle of
any breed and no equines.

In Mauritania, crop cvltivation with animal
traction is uncommon and probably only 4000
zebu oxen are employed. However donkeys,
borses and camels are widely used for trans-
portation. In Senegal over 30% of farmers use
draft animals for cultivation, including about
200,000 horses, 130,000 donkeys and 100,000
cattle (Harvard, 1985). In The Gambia about
two thirds of the farmers use animal power, and
employ 30,000 donkeys and 18,000 N'Dama
taurines (Starkey, 1986). In Guinea about
100,000 N'Dama are used for work (Bigot,
1983). Between 30,000 and 40,000 taurines and
taurine-zebu crosses are employed in each of
Céte d'Ivoire, Ghana and Benin (Bigot, 1983;
Smid, 1982; Manigui and Medenou, 1986). In
Togo about 7000 taurine and taurine-zebu
cattle are employed, while in Sierra Leone
about 1000 N°Dama oxen are used (Starkey and
Apetofia, 1986; Starkey and Kanu, 1986). In
Mali, abou* 0% of the farmers use animal trz c-
tion, employing a total of about 400,000 draft
animals: 200,000 cattle (taurines, zebus and
crossbreds), 150,000 donkeys and 40,000 horses
(DMA, 1986). In Burkina Faso 140,000 draft
animals are employed by 10-15% of the far-
mers. About 80,000 cattle are used for cultiva-
tion, particularly in the southwest of the
country, while the majority of the 60,000 don-
keys and horses are used for transport in the
central areas (Imboden et al, 1983). In Niger
about 16,000 zebu cattle are employed, together
with 10,000 donkeys, while in Chad the figures
are much higher, with 130,000 zebu cattle and
over 50,000 donkeys. In northern parts of
Nigeria 200,000 zebu cattle are used for work
while the comparable figure for Cameroun is
55,000 (SODECQTON, 1986). In the central
and southern parts of both these countries, the
use of draft animals is rare.

Thus in the whole of West Africa about one
million draft cattle and 800,000 donkeys and
horses are used for work, in addition to a much
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-smaller number of camels. The great majority
~ of the working animals are found in the Sahel
and savannah zones, with very small numbers in
the arid and humid zones. Overall, perhaps 10-
20% of farmers in West Africa use draft animal

power, with the highest concentrations in the

cotton- and groundnut-growing areas of central
Senegal, central and southern Mali, and the
southern parts of Burkina Faso, Niger and
" Chad together with the northerly parts of Cote

d'Ivoire, Ghana, Benin, Nigeri:. and Cameroun, -

All countriés in the sub-region have research
and development activities telatmg to animal
traction.

Central A frica

In the forest zone of central Africa, there are
very low cattle populations, and even fewer
equines. Projects promoting the use of draft
animals in northwest Cameroun and Zaire have
experienced high cattle mortality, but have per-
sisted due to the sustained interest of farmers

and development agencies (Wagner and Mun-

~inger, 1982; Starkey, 1984a). In most countrics
w the sub-region, both gov. rnmients .24 non-
governmental organizations are carrying out
studies on the potential for draft animal power,

and a few private agricaltural companies arc .

using work oxen. However, at present well
under 1% of farmers use this technology.

East Africa

Aniraal traction is used in all countries of East
Africa, but there are great differences between
and within countries in the extent of itc use. For
example in Kenya, an overall figure of 12% of
all farmers using a total of 700,000 working ani-
mals, mainly zebu oxen, derives from some
areas, such as Machakos, where 80% of farmers
use draft animals, and from other areas, such as
the Maasai rangeland, where no cattle are used

for cultivation (Starkey and Goe, 1584). In

Tanzania around 600,000 East African Zebus
are used for work, and cultivate about 15% of
the cropped area (Kjaerby, 1983). In Uganda,
about 600,000 draft oxen are used, particularly
in the cotton-growmg areas in'the south. In

many parts of the East African sub-region, agri-
cultural research stations, universities and agri-
cultural projects are currently undertaking re-
search and deveiopment studies relating to ani-
mal traction.

Southern Africa

Draft animals are used in all countries in south-
ern Africa, and in Botswana 80% of farmers
work with animals, using a total of 350,000
cattle and 140,000 donkeys. Cattle often plow in
mixed teams of 6-12 oxen, bulls and females

* (Farrington and Riches, 1984; Starkey and Goe,

1984). In Malawi, about 70,000 work oxen are
used, with adoption ranging from 60% in some
areas in the north to less than 5% in the south
(Starkey, 1985). About 500,000 oxen are used in
Zimbabwe, where 15-20% of smallholders use

animal power, and 180,000 are used in Zambia,

mainly in the central and southern areas
(Shumba, ~ 1983; MAWD, 1985). In
Mozambique, about 100,000 draft animals are
employed, mainly in the south of the country,
while in Madagaz-ar, 330,000 draft oxen are
used (Lexa, 1985; Tran van Nhieu, 1982). In
central Angola, about 350,000 diaft oxen are
employed. Work oxen have been quite widely
used for crop cultivation in Swaziland and
Lesotho for many years, and in Lesotho don-
keys and horses are commonly used for trans-
port. Throughout the independent countries of
southern Africa, and in Madagascar, develop-
ment projects are currently promoting the use
of draft animals, and several research studies
are being undertaken,

From these generalized figures, it is clear that
while there are differences between the present
extent of draft animal power utilization in the
different sub-regions and countries, there are
also some important similarities. With the
notable exceptions of Ethiopia and Botswana

‘(and perhaps some central African countries),

there are wide variations within each country as
to the extent of adoption. While overall national
figures are commonly in the order of 10-25%,
these disguise large within-country variations,
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with localized adoption rates as high as 80%

being offset by other areas where fewer than
5% of farmers use animal power. In almcst all
countries, animal traction has been proven to
be viable in ceitain (often undefined) circum-
stances, and therefore in cach country innova-
tive farmers could travel to see draft animals in
use and could obtain basic advice and equip-
ment. In almost all ccuntries, there are full-time
professional staff of ministries, projects, re-
search stations and educational institutions that
are currently devoting a great deal of time to
development activities aimed at improving the
use of draft animal power.

The range of operations

Having considered the numbers of draft ani-
mals in use in Africa, it - uaportant to under-
~ stand the extent to which ...cy are used. Primary
soil cultivation accounts for probably 90% of
animal power usage, with probably three mil-
lion maresha ards in use in Ethiopia, and a
similar number of steel mouldboard plows in
nse elsewhcre in sub-Saharaa Africa. The ma-
jority of plowing is tor dryland crops, notably

maize, sorghum, groundnuts, cotton and teff. In

Madagascar, parts of West Africa and in small

irrigation schemes elsewhere, oxen are used for -

plowing and puddling rice swamps. In a few
places in Africa, including northern Nigeria,
ridgers are used instead of mouldboard plows.
Senegal is unusual in that about 150,000 seeders
and 70,000 groundnut lifters are in use (Har-
vard, 1985), bui elsewhere numbcrs of seeders
and groundnut lifters are very small.
Throughout Africa, harrows may be used, but
there may be ten plows for each harrow in use.
While weeding implements are available in
most countries, it is likely that less than 5% of
farmer. who plow with animals use weeding
tines. While fewer than 10% of animal power
users have carts, these may well be in use
throughout the year, and so their importance
may be greater than absolute numbers imply. In
Ethiopia the use of animals for threshing by
trampling is common, but this involves little
time and no equipment. In some parts of the

Sahel and Botswana, animals are used to raise
water )rom wells, and in a few countries in
Africa oxen and mules arc used in timber ex-
traction. In Northeast Africa, animals are used
for grinding and oil extraction, using traditional
wcoden mills.

It should be remembered that the majority of
crop farmers in Af-iza still use manual labour
for their farming. However it is clear that ani-
mal traction is becoming increasingly important
in most sub-Saharan countries. At present most
draft cattle are only used for plowing, an cper-
ation frequently restricted to one cropping
period each year. As the ownership of draft ani-
mals necessitates investment in time and re-
sources throughout the year, the lack of regular
employment has major implications both for
overall farm profitability and the standard of
training of the animals.

Animal traction component
research

Single discipline studies

Many countries now have multidisciplinary
farming systems research teams, but in most
countries such team work is a quite recent phe-
nomenon. Historically, and this includes the
time up to the early 1980s, most research relat-
ing to animal trac*ion was carried out by single
disciplines working in isolation. For example, in
most countries those responsible for research
on agricultural enginecring and those respon-
sible for research on animal nutrition and
breeding worked in separate organizations,
ministries or divisions, with few linkages or con-
tacts between the professional staff. In such cir-
cumstances, it was common to find the agricnl-
tural engincers designing and re-designing
plows and implements, while the livestock spe-
cialists concentrated on producing feed supple-
ments or the genetic improvement of potential
draft animais through breeding. Staff of both
divisions strove to achieve excellence in their
fields, and the results were often implements
and animals of superb quality. However, all too
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“often, the rcsearch had little impact on the.
farmer, as it did not address the critical limiting.
factors, and did not take into account the fact -

" that the farmers could not afford the cost of

~such high quality products.

Wheeled toolcarriers

Perhaps the best example of component‘ re-
- search leading to unaffordable solutions is the
wheeled toolcarrier, which has been developed
- and refined for three decades. Despite wide-
“spread and continued promotion by different
development agencies in many countries in
Africa, it has not yct been proven by farmer
adoption, In The Gambia, several hundred
- wheeled toolcarriers were imported, before it
was found to be too expensive and insufficiently
manoeuvrable (Mettrick, 1978). Different de-
- signs were tried in Botswana, and after the in-
wial optimistic suggestions that they would
prove invaluable (Gibbon, Harvey and Hub-
bard, 1974; Mochudi, 1975), they were quietly
rejected by farmers (EFSAIP, 1981). In
Senegal, wheeled toolcarriers have been com-
mercially available to farmers for many years,
~ but due to lack of demand, regular production
has now ceased, and only small numbers are
made to meet the requirements of research sta-
tions. In the past ten years, about 1000 whecled
toolcarricrs, some ready-manufactured and
“some in the form of raw materials, were im-
ported into Mozambique, but not used by far-
mers to any significant extent. Elsewhere in
Africa, for example Ethiopia, Kenya, Malawi,
Mali, Nigeriz, Tanzania, Zimbabwe, wheeled
toolcarriers have been evaluated and modified
on research stations, but have not been recom-
mended for farmer use. Altogether more than
5000 wheeled toolcarriers have been made in
Africa or imported, but the number ever used
by farmers as multipurpose impiements for sev-
eral seasons has been negligible. A similar com-
bination of on-station success and on-farm re-
jection has been observed in India and Latin
America (Starkey, 1987).

" The problems of wheeled toolcarriers at farm

ievel are seldom discussed in the literature, so
that many people are under the impression that
the technology has been widely adopted by far-
mers, There have been a few technical prob-
iems, and some designs have necded much

- modification, but most of the difficulties have

been due to the differences between the condi-
tions under which the equipment was de-
veloped, and the realities of tie farms. For
example farmers have often compiained of the
weight of the toolcarriers, which hed been de-

~veloped and tested using station-maintained
. animals that have been far bigger and stronger
~ than village animals, Similarly farmers have

complained of problems of manoecuvring
wheeled toolcarriers around stumps, whereas
these and other obstructions seldom exist on re-
search stations. In many countries the wheeled
toolcarriers have been rejected on the grounds
of convenience or of economics. Some farmers
who have been lent them for evaluation have
been happy to keep them, but not to pay the
real cost of the toolcarriers. Few farmers have
used wheeled toolcarriers as multipurpose im-
plements for long. After initial testing, most far-
mers have used them only in a single mode
(iowing, cultivating or, most often, transport).
Farmers have pointed out that it is preferable
to own a simple cart and a simple plow than
one combined impiement. This is more flexible,
more convenient and it reduces risk. Much time
(and money) couid have been saved had re-
searchers spent more time discussing with far-
mers the technical and ecoromic realities of
their farming systems, rathcr than concentrat-
ing on the undoubted successes achieved on the
research stations (Starkey, 1988).

lmpt_-oved draft breeds

There are strong parallels between the develop-
ment of wheeled toolcarriers and the develop-
ment of improved draft animals. Both hav:
tended to be the domain of a single discipline,
both have been centred on research stations,
and both have had strong donor support. In
both cases, the goal has been excellence, rather
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than adaptability and affordability. In several
countries, including Cote d'Ivoire, Kenya,
Madagascar, Malawi and Senegal, breeding
progtammes have produced crossbred animals
that are clearly stronger than indigenous
breeds, (Letenneur, 1978; Tran van Nhicu,
1982, Tessema and Emojong, 1984). However
the crossbreds have inzvitably required more
maintenance feeding (Anderson, 1983; Tesse-
ma and Emojong, 1984), they have often been
disease-susceptible (Letenneur, 1978), and
have been more expensive (Tran van Nhieu,
1982). Discussions with farmers indicate that
while strength may be desirable, vital character-
istics of draft animals include the requirement
to be relatively inexpensive, readily available

and easily changeable, and animals must be .

able to survive using available and affordable
feed resources and animal health services
(Starkey, 1985). Thus, while farmers are often
happy to benefit from the output of subsidized
breeding programmes, such schemes are un-
likely to be viable in the long term. This was
seen in Senegal where little now remains of the
draft animal breeding programme of the late
nineteen sixties (Hamon, 1970).

The examples cited have involved agricultural
cngineers and animal scientists. However many
comparable examples of component research
giving rise to relatively expensive solutions to
non-limiting factors could be cited in other dis-
ciplines, for example relating to the develop-
ment of nutritionally excellent but highly ex-
pensive feed supplements, and even technically
sound but excessively time-consuming training
‘courses.

Lessons from previous methodologies

The most important lessons from these exam-
ples are that farmers should be consulted from
the outset, that studies should be prioritized to
address the key limiting factors, and that eco-
nomic criteria must not be forgotten. It is also
important that research should be carried out
under conditions representative of the local
farming systems. The multidisciplinary ap-

proach should include a careful assessment of
the priorities for the farmer, and care should be
taken that research subjects reflect the key con-
straints of the farmers, rather than simply the
interests of the researchers. A strong element
of economic realism should be integral within
any research tzam, so that time is not wasted on

~ developing technically excellent, but clearly un-

affordable solutions. The methodology should
be flexible and open-ended, being designed to
seek solutions, rather than prove points. The
studies should be highly developmento-rien-
tated, with any data collection being merely a
means to an end, rather than an end in itself,
and measurements or assessments should clear-
ly reflect those parameters important to the
farmer. Wherever possible, research should be
carried out on representative local farms, using
resources that are available to, and affordable
by, the fariner. Finaily, research should be
undertaken in close liaison with similar pro-
grammes elsewhere, to ensure that researchers
do not duplicate studies unnecessarily, and that
they build on each other’s experience.

Animal traction in
The Gambia

Introduction of draft oxen

In many West African countries at the present
time, projects are attempting to introduce ani-
mal traction into different farming systems with
very different success rates. The Gambia is a
small country that has not had any long history
of using draft animal power, and yet today over
60% of rural households use animal. lor work.
It is therefore interesting to see how such inno-
vative changes have come about, and what the
implications may be for the introduction and
the diversification of animal power in other
countries in the region,

The first recorded systematic attempt at pro-
moting working auimals in The Gambia ap-
pears to have taken place in 1947, when a small
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number of ex-servicemen were assisted to pur-
chase oxen and steel plows. [Towever the major
extension thrust started in 1955, with the estab-
lishment by the Departmen: of Agriculture of
the first ox-plowing schools. These schools ini-
~ tially trained botli young men and oxen for long
- periods of six to nine months, during which
time accommodation and board were provided,
and a small allowance paid. By 1965 there were
24 schools (subsequently known as Mixed
Farming Centres) with 377 trainees. The period
of training was gradually reduced, so that in
1965 it involved two months at the: centre, the
cultivation season on farm, with supervisory
visits, and regular refresher training at the
centre. Cattle had to be provided by the family
or sponsors of the trainee but for the first sea-
'son robust Emcot ridging plows were lent to the
- trainee. Small financial incentives were given to
the trainees and trainers to encourage wide-
spread use of the animals during the first sea-
son, and short-term credit was made available
for purchase of seeds and fertilizer. Trainees,
or their sponsoring farmers, were expected to
purchase their own ridger by cash payment
after the training period.

The initial impact of the ox-plowing schools was
encouraging and the numbers of work oxen in
use increased rapidly. Prior to 1955 very few
farmers in The Gambia used draft animals,
However the ox-plowing schools and extension
programme during ihe period 1955 to 1970
brought animal traction into the majority of vil-
lages in the country. By 1975 about one third of
farming families were using draft animal power
and such a major change in just twenty years
represents a small agricultural revolution. The
importance of the formal extension programme
was highlighted during a recent visit to The
Gambia when farmers in fifteen villages all as-
serted that animal traction had started in their
villages 17 to 20 years before as a direct resuit
of the Department of Agriculture programme,
and that prior to this extension programme no
- one in their families had ever tried to use work
animals,

Diversification and donkeys

From 1955 to 1976 training had been based at
Mixed Farming Centres and involved only
N’Dama work oxen. In 1977 it was decided to
start a programme of village-based farmer
training, in order to reach more farmers. At the
same time it was decided to allow extension
staff to assist in the training of donkeys and
horses. In contrast to the initial, highly innova-
tive decision of the Department of Agriculture

~ to promote oxenization, the decision to train

donkeys and horses was an example of the ex-
tension staff responding to the farmers’ own in-
novation. Up to this time all government re-

ports had referrzd to oxenization and ox-drawn

implements. Donkeys and horses had not been
used or trained at Mixed Farming Centres, and
animal traction research involved only N'Dama
oxen. However farmers, on their own initiative,

‘had been increasingly using donkeys and horses
~ for work, ofter obtaining the animals and har-

nessing from private traders in Senegal.

The 1974 the Agricultural Census put the num-
ber of oxen or bulls in use at 44,000 and the
donkeys and horses at 10,000 and 5000 respec-
tively. Thus already by 1974, 25% of com-
pounds were using donkey power, primarily for
seeding. In one area there were more donkeys
in use than oxen. The numbers of donkeys in
usc have risen very rapidly, and there are now
estimated to be 30,000 donkeys working in The
Gambia whilc . »:. number of oxen has dropped
to about 18,000. Figures for 1983 put the na-
tional figures at 38% of compounds using oxen,
44% using donkeys and 13% using horses
(these figures are not exclusive and some far-
mers will be in more than one category). Thus
during the period 1965 to 1985, donkeys
changed from being of minor importance to
their present status of the dominant draft ani-
mal of The Gambia. This rapid change, almost
another farming revolution, appears to have
come about almost entirely through farmer in-
novation rather than extension effort, an? illus-
trates clearly how quickly a technology can
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spread without goVernment intervention if far-
mers see it to be profitable.

Reasons for preferring donkeys

The increasing popularity of donkeys was large-
ly due to their low cost. The meat of donkeys is
not eaten in The Gambia and surplus donkeys
from Senegal could be bought for US$15-25.
On the other hand oxen, which are valuable for
their meat, cost US$100-170. However it was
not simply cost that caused the change, for
some farmers who owned cattle started using
donkeys in preference to their oxen. One major
reason for the use of donkeys is related to the
perceived requirement for several people to
work with oxen, while frequently only one per-
son is used to control a donkey. Some farmers
appeared unaware that it is possible for oxen to
be worked with one person, as is normal in
Ethiopia and Asia. For others, the risk of theft
prevented them investing more of their time in
training, since well-trained, docile oxen are
much easier to steal than poorly trained, wilder
animals. Donkeys are not very attractive to
thieves since they are of low value and cannot
be easily transported and sold in the form of
fresh meat. This means a farmer can allow 2
well-trained and docile donkey to wander un-
supervised in the dry season without the nag-
ging fear of theft.

-

This example shows that The Gambia has ex-
perienced two dramatic changes in its farming
systems in less than thirty years. Firstly through

a highly structured extension programme based

on formal training centres, the extension service
brought what previously was almost an un-
known technology into the majority of the vil-
lages in The Gambia. This suggests that lack of
knowledge of innovative technologies, or lack of
confidence to try them, can indeed be limiting
factors, and that catalytic programmes to intro-
duce draft animal technology can sometimes be
both appropriate and highly effective.

Implications of the farmer innovation

The rapid spread of donkey technology
throughout The Gambia, prior to any official
encouragement or endorsement by the exten-
sion services, illustrates how very quickly
knowledge can diffuse through informal chan-
nels. This spread involved not just a change in
animal, but a change in cultivation system: a
change from heavy draft plowing and ridging
with oxen, to tine cultivation or direct planting
with donkey-drawn seeders. In mcuy cases this
involved obtaining new equipment and spare
parts from neighbouring Senegal, and often in-
novative equipment modifications were under-
taken in the villages. The change from paired
oxen to single donkeys involved a change from
simple wooden yokes to more complicated rub-
ber or leather hurnesses and different hitching
systems. Yet these dramatic changes did not in-
volve government services but were based
mainly on traditional means of obtaining knowl-
edge, training, advice and credit.

It could be argued that the example of The
Gambia is not typical, since it is a small country,
and farmers were influenced by developments
in neighbouring Senegal. However the case of
animal traction technology crossing national
frontiers is by no means unique in West Africa.
Emcot ridging plows from Nigeria have spread
into neighbouring Niger, Benin, Togo and
northern Ghana through private traders, and
plows from Guinea have been brought into
Sierra Leone. In many countries animal traction
has been sustained entirely by private training,
equipment and financial services. Conversely
there have been many expensive projects that
have actively tried to promote animal traction,
with disappointing results.

Economic and sacial considerations (costs and
risks) are crucial to the adoption of technology.
In The Gambia, farmers have adopted a novel,
exotic species of animal with a high mortality
rate which was cheaper than the indigenous
cattle. Elsewhere donor-assisted projects have
often tried to promote the use of new breeds
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that have been disease susceptible and more ex-
pensive than local breeds, and this has not
generally been successful. In The Gambia, a
new harnessing system using a single animal
spread rapidly, despite the fact that it was
slightly more expensive and complicated than
the wooden yoke, and this may be because it
allowed the use of the cheaper animals that re-
quired less training and supervision. Elsewhere
new yoking systems have not been rapidly
adopted, because they have often not been as-
sociated with clear benelfits. In The Gambia the
farmers rejected the goverument-subsidized
wheeled toolcarriers that were complicated,
heavy and very expensive. Nevertheless they
have also shown themselves willing to invest
their private resources in other technology,

such as the Super Eco Sceder, that also seems

quite complicated and expensive, but which is

seen by the farmers as very appropriate.
N

The introduction of animal
traction

" Equipment

In general, equipment should be selected that is
simple, affordable, readily available and can be
casily maintained. The word selected, rather
than developed, is used since there already
exists a vast number of equipment designs. In-
novative farmers and village artisans are gener-
ally very astute at selecting the most appropri-
ate equipment to their needs from a range of
options, They can often fine-tune the equip-
ment to their particular conditions by various
modifications to the existing design,

Animals

When animal traction is introduced, it is par-
ticularly important that the animals used should
be well adapted to the environment and ca-
pable of existing on the resources available to
the farmer. Many introduction programmes
have been severely set back by high mortality
rates in the early years. Animals should be af-

fordable and available in sufficient quantity that
a farmer can obtain replaccments easily. In
most cases this will mean that indigenous

breeds are used. There are far too many sug-

gestions by external consultants that large or
exotic breeds should be used by programmes
attempting to introduce animal traction into an
area. Such animals would almost certainly be
less hardy than local animals, require greater
resources and a higher degree of management,
and be difficult to obtain in the short term.
When a new technology is combined with a new
animal, there is a strong risk that the appropri-
ate technology would be rcjected because of
problems with the inappropriate animals.

' - .
Economic issues: risk and credit

Introducing animal traction is likely to involve
farmers in considerable investment in their time
and resources, and expnse them to significuntly
increased risk. It may be desirable to provide
some form of insurance against the risk of los-
ing an animal, and some credit schemes, such as
those operating in Burkina Faso, include an in-
surance clement within the loan terms. In the
first year, there are unlikely to be rapid returns
from adopting animal traction, and the benefits
may only develop over a period of five to seven
years (Barratt et al., 1982). It is unlikely that
loans based on stardard commercial credit
conditions for interest rates and repayment
periods will be appropriate te programmes in-
troducing animal traction. If credit is given, it
should be based on realistic and not optimistic
forecasts of farm profitability over the years,
and should not assume that farmers will im-
mediately make full use of the technology. Ani-
mal-powered farming systems require consider-
able effort in stumping, and it is unlikely that
farmers will have the resources, time or con-
fidence to rapidly destump their land. Thus-ani-
mal traction use is likely to be progressively in-
creased over several years. This is not simply a
question of stumping, it is a question of risk.
Farmers are likely to be changing from tradi-
tional mixed cropping systems that require little
investment and provide low, but reliable, out-
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puts, Animal power adoption implies a great in-
- vestment, that has to be paid for by increased or
‘more valuable outputs. This often is achieved
by monocropping saleable commodities, a
strategy which is risk-increasing, since repeated
monocrops are more likely to be devastated by
weeds, pests or environmental conditions than
are a range of mixed crops. Farmers adogting
animal traction often try to keep two farming
systems running parallel for the first few sea-
sons, thus spreading their risks, but also pre-
venting them from maximizing their benefits
from animal traction adoption.

Social implications

Programmes attempting to introduce animal
traction should be aware of the social costs and
benefits of the technology. In some cases the
benefits achieved by one gender or age group
necessitate extra costs for another social group.
One example of gender effects arises in some
societics when animals are used only for pri-
mary cultivation, thus saving the traditional cul-
tivators (often men) from the drudgery and
allowing greater areas to be tilled. This may re-
sult in those responsible for weeding and har-
vesting (often women) actually having more
work, without there being compensating social
or economic benefits for these people. Children
are often used to look after draft animals, and
farmers adopting draft animals may be less will-
ing to send their children to school if this inter-
feres with herding duties.

Lack of social tradition of keeping large ani-
mals is often cited as an important reason why
the introduction of draft animals is difficult.
Nevertheless there seems to be strong evidence
from many West African countries that farmers
can very rapidly adopt a technology that is un-
familiar if it has clear social or economic bene-
fits. While it is clear that traditions and taboos
can be important in any society, these can
rapidly change with time. In general social con-
straints to animal traction adoption are only
cited when there is also another problem, and
this is most commonly a lack of economic

profitability. For example, in two neighbouring
regions in Zaire, one project made very slow
progress at the same time as another achieved
rapid success. In the area where animal traction
adoption was very slow, farmer unfamiliarity
with cattle was cited as a major constraint;
there was also no market outlet for produce. In
the second area, there was a main road. Along
this it was possible to sell maize at twice the
price that prevailed in the first area, since there
was a high demand in a ncarby town. As a re-
sult villages that had hardly ever seen cattle be-
fore, and in which no one was used to handling
animals, rapidly adopted animal traction. In the
area in which animal traction was clearly profit-
able, there was little talk of social constraints
(Starkey, 1984).

Environmental issues

Finally, although there is emphasis here on the
equipment, the animals and the socio-economic
implications of animal power introduction, one
should also be aware of the environmental im-
pact of animal traction. Introducing draft ani-
mals in West Africa has been associated with
the stumping of land and the introduction of
mouldboard plows or ridgers which invert the
soil. It has also often been associated with ex-
tensified, rather than intensified, production.
Compared with traditional, long-duration,
bush-fallow systems of cultivation, animal trac-
tion farming systems tend to cause greater ero-
sion. Animal traction msy olso lead to great
problems of weed infestation; for example
clearing forests can lead to the development of

~ unproductive fire-climax grasslands, dominated

by grasses such as Imperata cylindrica whose
tough rhizomes make further cultivation very
difficult. It may well be argued that the problem
in these cases is not animal traction but the
change from the traditional systems that cannot
sustain the growing populations, and that there
are few viable alternatives to the use of animal
power. Nevertheless inevitable, it does seem
important to consider the environmental impli-
cations of introducing animal traction.
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The intensification of animal
- traction *

Increasing annual utilization

In terms of the workshop theme, iniensifving
the use of animal traction implies using draft
animals for more days of the year. Very maay
working animals employed by farmers are only
used for primary cultivation and only work for a
few weeks each year, This may mean that it is
difficult to justify spending a great deal of time
on training animals, so that farmers do not have
precise control over their animals, and some re-
training is needed each year. Intensifying ani-
mal power may involve using draft animals for
more cultivation operations, notably seeding
and weeding or using animals for transport.

This may have important implications for crop-.

ping techniques, particularly if row planting is
adopted, and the extra work invoived may
necessitate more attention to animal feed re-
sources.

Equipment

There is a very wide range of implements avail-
able to carry out seeding, secondary cultivation
operations and transport. An elegant idea was
to combine these into a single, multipurpose
implement known as a wheeled toolcarrier, but
as noted above, such implements have not been

adopted by farmers. Simpler multipurpose tool-

bars such as the Houe Sine have had some suc-
cess in Senegal and Mali where they are mainly
used for tine cultivation, weeding and the
“carthing-up” of ridges. In Togo and Burkina
Faso a triangular cultivator is sold for tine culti-
vation and weeding, but sales are much lower
than those for plows. In northern Nigeria ridg-
ing plows are used for weeding between ridges.
In southern and eastern Africa, weeders are
available which are fitted with levers to adjust
row width, but although they have been in use
by farmers for many years, overall adoption
rates arg low. In some countries, including parts

of Kenya, farmers have modified their plows for
inter-row weeding.

A wide range of cart designs is also available. In
Asia, most carts have been based on large
wooden wheels. The large diameier of the
wheels is useful when negotiating pot-holes and

- allows the wooden bearing to turn quite slowly.
~ In Africa wheels with wooden spokes have sel-

dom become popular. Reasons cited for this -
have included difficulties in obtaining well-sea-
soned timber, and the stresses caused by the

large changes in humidity between the wet and

dry periods of the year. Carts with steel wheels
fixed to stub axles and oil-soaked wooden bear-
ings have spread on a small scale in several Af-
rican countries. They are most suited to light
use, for with heavy use they tend to suffer weld-
ing fatigue and wear of thrust washers and
bearing blocks. In many countries carts are
made from wrecked cars and pick-ups. In sev-
eral West African countries including Senegal
and Mali, large numbers of carts with pneu-
matic tyres and sealed bearings have been pur-
chased by farmers. Although expensive, these
are generally considered to be the most satis-
factory type of cart, and farmers have been seen
to be prepared to cope with the inevitable
puncture problems once they have appreciated
the economic and social value of carts,

Equipment-nutrition interactions

The interaction of the different technologies for -
intensifying animal power use can be seen in re-
lation to carts and animal nutrition, Draft ani-
mals in Africa generally obtain all, or most, of
their food from rough grazing. For working a
small number of days each year, many animals
can make use of rough grazing, and simply lose
some weight during the main work period. As
the number of working days cach year in-
creases, the need for farmers to provide sup-
plementary feed for their animals also in-
creases. One of the chcapest and simplest
means of providing supplementation is the con-
servation of crop residues, notably groundnut
straw and maize stover. Such materials are
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bulky and transporting them by headload is very
inefficient. By contrast residues are ideal ma-
terials for being transported in animal-drawn
carts, so that the use of carts makes the stocking
of residues feasible. The association between
the adoption of carts and the conservation of
crop residues can be seen in several countries
including Senegal, The Gambia and Mali. In
Ethiopia, where conservation is widely prac-

tised, pack animals are used to carry the hay

and straw. In both Ethiopia and West Africa,
where animal transport has become an import-
ant income-generating activity (particularly
around towns), markets have developed for
feed supplies, such as crop residues. Farmers,
without any assistance from development pro-
jects, have often responded rapidly to the de-
mand for animal feeds by conserving crop
residues, or even growing fodder specially. In
contrast many feed supplements developed by
researchers, and promoted by development
projects, have had little uptake, often because
they were not considered to be cost-effective.
This again illustrates that profitable marketing
opportunitics are often a prerequisite for
adopting a technology.

Social and =conomic effects

Animal-drawn carts can have. important social
and economic effects within communities. In
Sierra Leone, ox-carts have been used to trans-
port sick people, to take village officials to
chiefdom meetings and to allow village tailors
to work at local markets. In Zambia, it was con-
sidered that in some regions agricultural pro-
duction was suppressed by lack of marketing
opportunities, and that marketing was con-
strained by lack of rural transport. As a result,
farmers were assisted to purchase ox-carts, as
an indirect means of stimulating crop produc-
tion (Mack, 1984). In Malawi it was reported
that some farmers found that their secondary
transport operations became more profilable
than their primary production (Starkey, 1985).

Intensified production may require different
systems for managing draft animals during the
year. In much of West Africa, animals remain in
large herds for most of the year and are only
kept within villages during the cultivation sea-
son. As the use of animals increases, there is a
tendency for animals to remain in the villages
for longer. This may have implications for the
work of children, as herders. Since it is relative-
ly inefficient for one person to supervise the
grazing of a single pair of animals, community
grazing schemes may be adopted, provided
there is sufficient social cooperation. An aiter-
native strategy adopted by some communities is

to move towards the stall feeding of draft ani-
mals.

Diversification of animal
traction

Novel uses of animal power

In the context of this workshop, diversifying the

use of animal traction implies extending the use
of power beyond the standard range of crop
cultivation and transport ope:ations. Examples
of diversified uses include animal-powered sys-
tems for water raising or milling, such as those
being evaluated by the German Appropriate
Technology Exchange (GATE) in Senegal,
Burkina Faso and the Central African Repub-
lic. Also under this category would fall the use
of draft animals for water harvesting in arid
areas such as the Turkana district of Kenya; the
construction of ponds or terraces as being de-
veloped in Ethiopia; and the use of animal
power for timber extraction, whether at a com-
mercial level, such as in the forestry operations

. in Malawi and Swaziland, or at the village level,

as is found in Togo. Diversification may also be
taken to include the use of novel breeds or

_ species, such as the evaluation of water buffalo

in Senegal. Perhaps more importantly it can in-
clude the use of female animals for work, a sub-
ject of interest to farmers and research pro-
grammes in several countries in parts of Africa,
sincluding Senegal and Cameroun.
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Equipment

_The equipment for diversified operations is
often very expensive, as in the case of animal-
- powered mills and gears. While in North Africa
and Asia there have been traditional systems
for grinding and for raising water based largely
on wooden construction, many modern designs
being evaluated are made of steel and are rela-
tively complicated and expensive. Some designs
being evaluated by the German Appropriate
Technology Exchange (GATE) can be seen at
Rolako during the field visit. It should be
stressed that these should be considered proto-

types, as yet unproven by sustained farmer

adoption.

Other animal-drawn equipment, such as earth-.

moving scoops, have been used at agricultural
stations and on large farms in Kenya, Zambia
and Zimbabwe for decades. Recent work on
pond construction in Ethiopia, stimulated by
ILCA, has been based on similar scoop designs.
Such earth-moving scoops have seldom been

used by the small-scale farmer, partly because

their cost relative to their use is also quite high.
Whether one is talking of a large mil! or an
earth-moving scoop, it is unlikely that individual
small farmers could justify purchasing such
equipment, so that such implements are either
likely to be owned communally or by contrac-
tors. :

Social and economic implications

This has significant social and economic impli-

cations. An entrepreneur would probably re- -
quire a major loan, and would expect to cover

the cost of this in hire charges. On the other

hand, if equipment were communally owned, |

there would have to be great social organization
and cohesion to ensure that it was correctly and
equitably used and maintained. Water harvest-
ing, terracing and pond construction are likely
to involve community decisions, not only be-
cause of the large investment but also because
their success is likely to depend on how land is
allocated within a community and on planning

~ over quite large catchment areas. Installation of

grinding mills and water-raising systems in
Senegal have often imposed new strains on
communities in managing the resources. For

- example, if members of a community install a

water-lifting device, it has to be decided
whether non-contributors are allowed to
benefit from it and, if so, whether charges
should be or could be levied (Jacobi and Lowe,
1984). At some village grinding mills, users are
expected to bring along their own animals to
provide power (Busquets, 1986).

Innovative use of animals

When animal traction is well established using

' local animals, it may be possible to diversify the

type of animal employed. The exampie of The
Gambia showed how farmers can rapidly adapt

- to a new type of animal, if this is socially and

economically desirable. In parts of Mali, Niger
and northern Nigeria, farmers are increasingly

- using camels for crop cultivation, although ab-

solute numbers are still very low. In northérn
Nigeria, farmers have started to stall-feed work
bulls for beef production. In Sine Saloum in
Senegal, farmers have increasingly employed’
cows for work (Lhoste, 1983; Reh and Horst,
1985). With high levels of management, and the
availability of good quality feed such as ground-
nut hay, the use of cows can be economically at-
tractive. In conditions of high management and
clear economic profitability, it may even be
possible to consider using exotic animals or
crossbreds, although previous experiences indi-
cate that any such initiatives should proceed
with very great caution.

Innovative cropping systems

Several programmes in West Africa are looking
at the options for diversifying the crops for .
which animal traction is currently used. In Cote
d’Ivoire, Togo and Sierra Leone, there has been
interest in the potential for using oxen to make
ridges for growing root and tuber crops (Bigot
et al., 1983). In The Gambia the options for
using N'Dama oxen for rice cultivation are
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being studied. These are areas where network-

-ing can play an important role. For example,
following this workshop the participants from
The Gambia will be staying on to visit projects
in. Sierra Leone working in this field. '

Conclusions ;

This paper has attempted to provide a perspec-
tive on the use of animal traction in Africa, and
some of the influences of history, promotional
schemes and research programmes in deter-
mining the present situation. One thing that is
clear from the examples cited of Ethiopia,
North Africa, Asia and The Gambia is that ani-
mal traction can be developed by farmer initia-
tives. Within West Africa there are many exam-
ples of traditional village credit and financial
arrangements sustaining animal traction. In
many countries animal husbandry practices de-
veloped by livestock owners themselves are
more important for maintaining the health of
animals than the over-stretched veterinary ser-
vicés. Harnessing systems and animal traction
equipment have been developed by farmers in
cooperation with local artisans. Moreover there
is a very great tradition of farmers cerrying out
research and development studies themselves
(Richards, 1985).

While farmers do not use the jargon and acro-
nyms associated with the modern, academic
form of Farming Systems Research, their meth-
odology is often faultless. While farmer re-
search is seldom replicated or reported, it is
frequently more rigorous, in scientific and
methodological terms, than the research of
some development projects which try to prove
the validity of their preconceived ideas. Thus
there seems no justification for researchers or
extension workers having patronizing attitudes
towards farmers. Research and development
Erojects are not prerequisites to innovation, but
they can provide valuable opportunities for
working with farmers to accelerate the pro-
cesses of development.

The challenge of the workshop is to obtain a
closer understanding of the farm level implica-

tions of the introduction, intensification and
diversification of animal power in West African
farming systems. As the workshop develops it is
hoped that the problems of the farmers can
become more clearly understood, that their
major constraints can be defined, and that their
crucial needs can be identified. Such an under-
standing would be a major achievement. Easy
answers to farm level problems are unlikely to
be found, but during the months that follow this
workshop, participants will be able to reflect on
appropriate means of overcoming the con-
straints, To facilitate this, a practical and realis-
tic approach to animal power research and de-
velopment should be elaborated, one that com-
bines the farming systems perspective with a
networking methodology.
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! Thet,s_eléc~tion ~aiid use Of animal draft technology

| Introduction

The title of this paper is meant to establish a

thought process which differs from that im-
plied in the use of Draft Animal Power or its
acronym - DAP. I believe we should all be
thmkmg in terms of a total agricultura! wcch-

anization technology, a iechnology which is
made up of components, each of which is de-
pendent on the others in relatior to the task
which is to be accomplished. The term DAP
carries a connotation of concern only for the
source of power, which is only one clement
amongst all the interacting elements of the
technology. This focus on the power source in-
stead of the totality of the technology has, in
numerous. instances, led to the selection and
introduction of animal draft technology into
farming systems when it was completely inap-
propriate in technical, economic, social, or
political terms, The same is equally true when
- the focus has been on tractors - the source of
power for much of the mechanical tcchnology
in agriculture. The effort of the Farming Sys-
tems Support Project in this networkshop is,
to me, a welcome and refreshing coatribution.
It implies, at least, that the selection and use of
animal draft technology wiil be in the contes
of the development situation in which it is to
be applied. FSSP’s efforts suggest that we are
here to discuss firstly where, or in what circum-
stances, animal draft technology is the appro-
priate level of mechanization technology; and
secondly how it can best be introduced into de-
- velopment situations where it will contribute
to national development objectives. After all
any level of mechanization technology - hand

by |
R. C. Gifford

Agricultural Engineering Service, Agricultural Services Division,
Food and Agricuitural Organization (FAQ), Rome, Italy

" tools, animal draft or mechanical power - is a

means to an end: it is not an end in itself. I
wish to stress, therefore, that the selection of a
specific level of mechanization must be in the
context of its contribution to the development
of the farming system in which it will be used. I
also wish to stress that the use of agricuitural

- mechanization at any technological level can-

not reach its potential contribution ir isola-

‘tion from other technologies which are im-

- portant elements in farming systems. We have

all seen improved land preparation nullified by
failure to use improved seeds or failure {o es-
tablish an appropriate plant population or to
control weeds and other agricultural pests.
Finally, animal draft technology, just as other
mechanization technologies, can only contrib-
ute to development if it is seriously supported
at the national level through research, train-
ing, credit, supply of operational inputs, and
other institutional arrangements.

*

Sele.ction of technology

This, networkshop focuses on the implications

of inimal draft technology at the farm level.
While respecting this decision of the organi-

zc1s, it is, nonctheless, necessary to point out
that it is first necessary to determine that ani-
mal draft technology is the appropriate level of
mcchanization for the specific development
situation being considered. Thus, we can only
assume here that animal draft technology has
been selected as the technology of choice after
ca.ful consideration of all three main mech-
anization technology alternatives. I would sug-
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gest that this could be a dangerous assump-
tion. FAO has found that few developing
countries have formulated or implemented a
national strategy for agricultural mechaniza-
tion. Without such a strategy or plan, the
chances are slim that a serious evaluation can
be made of technical, economic, social, and
political factors to determine appropriate
mechanization technology for each category of
farming systems.

At the farm level, selection of hardware for
animal draft technology starts with the far-
mers’ judgement on two key issues. First, the
specification of the animal power available to
them, either on hand or which can be ob-
tained. How many animals are available, what
size are the animals, and what will be their
physical capability at the time they are
needed? Second, the availability and cost of
the harness and implements. The record shows
that many attempts over the past twenty years
to introduce improved harness and imple-
ments have failed because either appropriate
models were not consistently available on the
market, or the cost was beyond the means of
the farmer.

With reference to draft animals, my personal

experience is that there has been a relatively

negligible adoption of improved species and
. breeds in spite of numerous efforts in research
and development. Perhaps the reason is again
the cost. In any event, farmers worldwide con-
tinue to use the draft animals which are tradi-
tionally available in their areas. Without mini-
mizing the need for continued research and de-
velopment on improving the quality of animals
for draft purposes, the situation, as I see it,
calls for a greater effort in helping the farmer -
at the farm level - to develop ways of improv-
ing the capability of the animal power he al-
ready has. Improved feeding practices, for
example, would go a long way towards ensur-
ing that animals are fit for work when they are
most needed. The answer is not to recommend
the feeding of concentrates or supplements
which carry a cash purchase requirement.

Ways must be found to.introduce and sustain
feeding regimes which are based on alternative’
crop production systems that the farmer could
apply on his own farm. There has been much
ado about the need for engineers to invent or
design animal-drawn implements to fit the spe-
cial circumstances of various country or re-
gional situations. The statement is often made
that implements for draft animals are old-fa-
shioned and not efficient. If farmers are using
a plow which was used 2000 years ago, it does
not mean there are no better designs available.
Rather it means farmers are not aware of bet-
ter plows or it is beyond their ability to afford
such plows. The technology shelf of animal-
drawn implements which are technically ap-
propriate for nearly every development situ-
ation is enormous. We, the international com-
munity, have done an abysmal job of making
farmers aware of alternatives and ensuring that
they have access to the ones which are appro-
priate to their individual situation. Here, I am
speaking mainly of implement design. The ma-
terial used for making the implement is a dif-
ferent matter. Too often implements of good
design incorporate materials and production
methods which are not readily available in
most developing countries. The result is invari-
ably that local manufacture, which is essential
for the widespread introducticn and mainten-
ance of animal draft technolog;, cannot be sus-
tained. There are numerous technical issues
related to the design and quality of animal-
drawn implements all of which are controver-
sial and all of which have been debated many
times. I do not believe this forum is the place
to continue the dshate. It is impossible to
generalize whether, for example, a chain hitch
or a beam hitch is technically better; it de-
pends oa the traditions and specific situations
in which the implement will be used. I suggest
we leave such issues to be decided at a more

appropriate time and place.

Use of animal draft technology

FAO experience shows that the use of animal
draft technology has generally been limited to
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~ pnmary tlllage and transport Only 1solatcd
~ ‘pockets exist where the full potential for using

this. tcchnology has been exploited. Of course,

" in this situation the full benefit of the tech-

nology cannot be realized at the farm level and

the oft made statement that draft animals are
usually underutilized is quite true. Why this
underexploitaticn of such a potentially benefi-
. cial technology? There is no single reason. I

“believe that, generally, the use of amimal-
drawn row-planters and inter-row cultivators,
for example, has been constrained by a lack of
farmer awareness of opportunities and poten-
tial benefits, limited availability on the local
market of appropriate implements or equip-
ment, inability of farmers to buy additional
equipment, and the presence of field obstacles
which inhibit the use of row-crop equipment.
Some of these constraints can only be reduced
by the natural course of events over time. It is

obvious, however, that there is a need for in-

creased effort to improve farmer awareness,
increase his access to appropriate implements,
and create an economic environment which
will motivate farmers to expand the use of the
technology.

Conclusions

I want to conclude this paper Ly reitercting the
key points which I believe are crucial to the se-
lection and use of animal draft technology:

~The appropriateness of the technology must
be determined by the specific farming sys-
tems in which it will be applied.

- National agricultural mechanization
strategies and plans are needed to pui animal
draft technology in perspective with regard
to national development objectives and re-
sources. '

~The technological shelf to support animal
draft technology is enormous and this should
be exploited to the full before using scarce
resources to mount furthzr extensive re-
search and development schemes.

- Greater efforts are needed to build the base
for the technology on what the farmer al-
ready has, and on what is already feasible
within a country. This implies actions such as
improving the capacity of existing animals,
encouraging local manufacture of appropri-
ate equipment, and mounting programmes to
improve farmer awareness of alternatives.
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The relévance of animal traction to the humid zone

by

L. Raynolds *
Intemational Livestock Centre for Africa, Humid Zone Programme, PMB 5320, Ibadan, Nigeria

Introduction

Animal power for cultivation and transport is
probably used in every African country. Why is
it therefore necessary to question the relev-
ance of animal traction in the humid zone? A
literature scarch quickly reveals that the ma-
* jority of reported draft schemes occur in semi-
arid conditions, less often in sub-humid areas

~ and very few in the humid zone. Within the

humid zone the lowland forest region has re-
mained particularly unattractive to proponents
of animal traction.

The humid zone can be defined as that area re-
cexvmg over 1500mm annual rainfall, with a
growing season in excess of 270 days. The coa-
stal strip of West Africa, much of central
Africa, eastern Madagascar and a small part of
Mozambique, giving a total area of 4,1 million
sq km (18.5% of tropical Africa), fall within
this zone. Only 6% of the cattle and 9% of the
human population of tropical Africa are in-
cluded in the zone (Jahnke, 1982). A typical
small farm comprises 6-8 individuals, cultivat-
ing 2-4 ha and owning 2-4 small ruminants.
Major food crops are maize, yam and cassava;
the tree crops cocoa and oil palm are import-
ant in some areas.

The lowland forest zone contains farmland
under cultivation and bush fallow. Coarse
grasses invade these areas and patural clear-
ings, but grass cover is sparse or absent under
the tree cover. A derived savannah belt is
found adjacent to, and north of, the lowland

forest, This area is subject to regular fires and
many tall trees have been destroyed leaving

~ low trees, shrubs and bushes. Coarse grasses

cover fallow areas, but a reduction in the fre-
quency of burning on uncultivated land allows
an invasion of woody species and reversion to
forest (Crowder and Chheda, 1977). Rattray
(1960) has identified Pennisetum spp. as typical
of the grasses of this zone.

Major factors

General

The requirements for successful introduction
of animal traction into an area have previously
been discussed by various authors (Goe and
McDowell, 1980; Sargent, Lichte, Matlon and
Bloom, 1981; Munzinger, 1982a; Starkey,
1985). Many factors overlap so that consider-
ation of one involves inieraction with others.
This paper concentrates on those aspects of
particular relevance to the humid zone, bear-
ing in mind that the focus of discussion is re-
sources available within a small farmer com-
munity.

Animals

The primary requirement must be animals,
which need feeding and keeping alive. We have
already seen that cattle are relatively scarce,
generally explained by the presence of tsetse
flies and the parasitic disease trypanosomiasis
which infests 90% of the humid zone. Some

* As Dr. Reynolds was unable to attend the networkshop in person, many ideas contained
in this paper were presented by his ILCA colleague, Dr. S. Adeoye.
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‘breeds, such as N'Dama and West African
Shorthorns, can tolerate trypanosomes and
exist where non-trypanotolerant humped zebu
breeds succumb, The humid zone' has an ex-
tremely unsuitable climate for exotic' breeds.
However the concentration of tsetse flies
varies from area to area, and a recent survey in
southern Nigeria indicated the presence of 0.3
million cattle, compared with 120 million
~cattle in the country as .a whole (Akinwumi
~and Tkpi, 1985; Jahnke, 1982). Zebu outnum-
bered trypanotolerant cattle by 3 to 1, with the
numbers of all bovines declining towards the
coastline.

In the forest region very few cattle are found
but they are present in larger hnumbers in the
derived savannah where dense rainforest has
been cleared. A number of obiervations, out-
‘'side the scope of this paper, suggest that the

tsetse challenge in southern Nigeria has de-

_creased in recent years, allowing permanent
settlement of cattle owners in the derived sa-
~ vannah. It is not known whether other coun-
tries have experienced similar changes. Some
cattle are therefore immediately available, but

are they suitable for animal traction? Else-

where zebu cattle are widely used, and N'Dama
are worked in Sierra Leone (Starkey, 1982).
Suitability depends upon what work is to be
performed, and the power required. Work out-
put is related to body size and a small breed
would be more limited in its usefulness where
heavy soils, requiring more effort for land
preparation, are found (Goe and McDowell,
'1980).

Before a plow can satisfactorily be used, it is
necessary to destump the land. In the forest
zone fields are cultivated for around three
years before reversion to bush fallow. De-
stumping could only be justified if the means
were available to maintain soi! fertility levels
and thereby allow extended periods of culti-
vation.

Farmers can overcome the lower power capac-
ity of small animals by increasing the numbers
in a team. There is, however, evidence that

stress, which can arise from work, poor nutri-
tion, other corcurrent diseases, pregnancy and
lactation, increases susceptibility to trypano-
somiasis (MacLennan, 1970). These factors

‘have not been quantified but they will con-

stitute an additional constraint on the use of
draft power in a tsetse-infested zone. Preven-
tion and control of disease will be influenced
by the standards of husbandry, but exogenous
veterinary inputs are also required which are
outside the control of individual farmers.

" As regards feeding, the humid tropics have the

advantage of a lengthy growing scason and
high rainfall producing lush vegetation so that
fodder is available throughout the year. How-
ever the nutritional value of grasses falls rapid-

ly as plants mature, and become unpalatable,

but browse maintains its feeding value over a
long period and is therefore a valuable supple-
ment to grass. Leguminous browse in particu-
lar has the potential to provide high quality
feed at low cost throughout the year. If a
farmer in the humid zone requires a team of 4
small trypanotolerant cattle to provide suffi-
cient draft power for land preparation he will
need a large quantity of fodder. A team of 4
N'Dama cattle, each weighing 300 kg, would
need around 11 tonnes dry matter (DM) per
year, obtainable from 0.55 ha of Pannicum
maximum pasture (Doppler, 1980). It is un-
likely that such an area would be available
close to a village even if the farmer was willing
and able to plant pasture.

A steady supply of mature animals would be
needed for any successful animal traction
scheme. Butterworth (1985) pointed out that a
herd of 12 young and breeding animals is re-
quired to provide replacements for 2 oxen. In
the humid zone self-sufficiency is unlikely to
extend to the provision of draft animal re-
placements, and small farmers would be forced
to purchase siock.

L3

Forage and fodder crops in West Africa have
been reviewed by Crowder and Chheda (1977).
Dry matter yields of natural pasture range
from 2 to 6 tonnes/ha, but plant .d pasture can
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frequently produce 20 tonnes DM/ha. Animal
production from planted pasture on the
derived savannah of Nigeria has been recorded
~as 4 times that from natural rough grazing
(Ogor and Hedrick, 1963). Continuous grazing
in humid areas permits a build-up of ticks and
internal parasites in cattle, and possibly nema-
tode infestation in the soil. Grazing young
stock together with older animals causes heavy
helminth burdens in the former and retards
growth. Rotational grazing of planted pasture

is therefore necessary requiring additional

fencing (Crowder and Chheda, 1977).

Annual biomass production on fallow land in
an established forest environment would be
around 10 tonnes DM/ha, compared with
8 tonnes DM/ha in a savannah region (Nye and
Greenland, 1960). However a lower propor-
tion of the regrowth on forest fallow is palat-
* able to livestock, and the practicality of allow-
ing cattle to graze on small scattered ficlds
within rainforest is questionable. Regular
burning of accumulated and dead plant materi-
al following shifting cultivation on savannah
land encourages Imperata cylindrica, a grass
that is fairly nutritious when young but which
rapidly becomes lignified and unpalatable.

Crop residues are a valuable feed resource to
alleviate any deficit in the dry season. Residues
can be grazed in situ, but some crops, such as
cassava, remain in the fields after others have
been harvested and the problem of access to
scattered forest fields arises again. Residues
can also be collected and fed to penned ani-
mals, but labour may be a constraint for collec-
tion of residues from the first season crops,
when planting a second season crop is in pro-
gress. There will be less demand for farm la-
bour during the dry season after a second crop
has been harvested, and animals should also be
free for transporting residues back to the
household.

During the rainy season fodder production is
likely to be in excess of requirements, Conser-
vation of this surplus could provide additional
material for dry season feed, but competition

for labour, difficulties in drying hay, and tech-
nical problems for small farmers making silage
reduce the likelihood of either process signifi-
cantly contributing to small-scale farming.

A more serious obstacle than the provision of
feed per se is the integration of cattle into a
farming system where at present livestock are
outsiders. Small rurainants exist but in reality
they look after themselves. If farmers are to
own draft cattle drastic changes to the present
farming systems are inevitable. Each individual
component of the change may be small but in
total they are practically and psychologically
immense, '

Maintenance of draft animals in good health is
only partly dependent on husbandry and hy-
giene. Prophylaxis against diseases such as rin-
derpest, trypanosomiasis, and contagious bo-
vine pleuropneumonia requires medication
from an external source. In most countries
within the humid zone veterinary services are
over-stretched attempting to meet existing ob-
ligations. The additional burden of valuable
draft animals would require the attachment of
staff to a project, and as such this would be
outside the control of smaltholders.

Farmers unaccustomed to dealing with cattle
could find it difficult to recognize health prob-
lems at a sufficiently carly stage to allow
simple remedies to be effective. A natural step
would be for a farmer to turn to a more experi-
enced neighbour for advice, but to whom does
he turn when cattle owning is new to a district?
Accessible and well-trained extension staff
would be necessary to provide advice.

Finance

A considerable investment is required for a
smallholder to purchase draft animals, and as
indicated earlier, few farmers in the humid
zone are likely to own a large enough herd to
produce their own stock. In addition the ani-
mals are of limited use withou, at the very
least, equipment for land preparation. Weed-
ing, a very labour-intensive operation, can also
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be performed with draft, but requires further
equipment. Access to adequate credits on fa-
vourable terms is a prerequisite for the adop-
tion of animal traction (Munzinger, 1982b).
Thus the involvement of a credit agency is es-
sential,

Selective promotion’ of market crops is neces-
sary unless existing cropping structures can
support repayment schedules for the credit
scheme’ (Munzinger, 1982b). Delgado and
Mclntire (1982) have shown that profits gener-

.ated from the staple millet-sorghum cereal sys-

tem in the Sahel are too low, although produc-
tion of groundnuts and cotton improved the
viability of a traction scheme. Upland rice in
Sierra Leone is also of limited profitability
(Starkey, 1982).

- Studies outside the humid zone indicate that

farmers with oxen plant a larger area than
those without draft power, but a shertage of la-
bour often prevents adequate weeding on the
expanded area. Crop yields per hectare tend to

be lower although the total yield rises, reflect-

ing the increased area under cultivation (Zalla,
1976; Sargent et al., 1981; Faye, 1985; P.A.
Francis, personal communication).

In the early years animal traction is likely to
have a negative effect on farm profitability, be-
cause of the repayment of credits (Starkey,
1984, 198S; Doppler, 1978, quoted in Mun-
zinger, 1982b; Sargent et al., 1981). Barratt
(1985) reported in Burkina Faso that the cash
costs of animal tractioa were so high and farm
cash revenues so low that non-farm revenues
were needed to support the cost of animal
traction, particularly the purchase of equip-
ment,

If, in the planning stage, the existing cropping
system is found to be incapable of generating
sufficient income for animal traction to be
profitable an alternative market crop would be
needed. The simultaneous introduction of a
new crop and livestock is inadvisable. If a cash

- crop must be introduced it is better to allow

farmers time to assimilate the cropping skills

before introducing a second and fundamentally
more drastic change, in the form of draft
power.

Social factors

Animal traction projects have frequently been
dominated by factual analysis of agricultural
engineering and economics, so that recording
and analysis of social factors remained ru-
dimentary (Kalb, 1982). Specific ethnic or cul-
tural identities may be linked to animal trac-
tion so that a particular tribal group may not
be adopters because animal traction is not part
of their culture. A resource-demanding inter-
vention may be targeted at wealthy or elite far-
mers, whose activities mzay be of no interest to
non-progressive farmers who find it impossible
to identify with this elite (Schonherr, 1975,
quoted in Kalb, 1982). Women pilay important
roles in African agriculture but often innova-
tions are directed solely at the male farmer.
Access to land, to allow the expected increase
in area under cultivation to take place, is im-
portant. In many places population increase
has raised the demand for arable land, resuit-
ing in a shortening of fallow periods. This may
cause a decrease in soil fertility, that could be
exacerbated by the introduction of animal trac-
tion and subsequent additional demand for
land. Production strategies are often oriented
towards ensuring sufficient food for home con-
sumption, so that increases in total produc-
tion, expected by project staff, fail to materi-

alize (Kalb, 1982).

Rogers and Shoemaker (1971) have emphas-
ized that what really matters in the adoption of
any innovation is the way the project is per-
ceived by potential adopters. Five criteria
should be fulfilled: observability, trialability,
complexity, relative advantage and compati-
bility. Thus target farmers should be able to
observe animal traction in operation over a
period of time, and be able to try it cut for
themselves,. Where complex new techniques
are involved intensive training will be required
and the project may appear less attractive to
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the target group. Thus, rather than offering a
complete package of new techniques, a step-
wise approach is recommended. Relative ad-

vantage of an innovation to development plan-
ners might be primarily economic but small
farmers, at a snbsistence level, may place more
importance on social prestige, social approval,
and relief from drudgery relegating economic
factors to a secondary level. Finally the innova-
tion must not. only be compatible with socio-
cultural values and previous experiences of the
target group but must also meet the felt needs
of the group. . '

Starkey (1984) quotes an example from Zaire
where a complicated matrilineal inheritance
system mecnt that a farmer’s assets, such as ox,
plow and cart pass to his nephew on his wife’s
side rather than his son. This naturally re-
stricted the interest of the son in working with

his father on the project. Jealousy was also a

strong factor in the project area, with reports
of reprisals being taken against individuals
who appeared to be flourishing, which acted
against the adoption of animal traction with its
high cost and status implications.

The inclusion of cattle for the first time in a
farming system requires radical changes. Any
such development project would have to take a
long-term view with a funding horizon extend-
ing for at least eight years. Demonstration
units would be needed, and pioneer farmers
would have to be identificd, trained and pro-
vided with necessary animals and equipment so
that others could see the innovation and relate
it to their own circumstances. Barratt, Lassiter,
Wilcock, . Baker and Crawford (1982) have
shown ‘that the learning curve for animal trac-
tion extends up to four years. In the early
stages mistakes are made and benefits are not
_ maximized. Premature extension of the project
could lead to disenchantment and disillusion-

ment, to the detriment of longer-term objec- -

tives,

Summary and conclusions

None of the difficulties of introducing animal
traction to the humid zone are insurmount-
able. Problems would be fewer where farmers
already are familiar with handling cattle, in the
derived savannah rather than the forest zone,
where additional land is available, and where
infrastructure is in place to market a cash crop
and provide necessary inputs.

Given that funds for development are not un-

- limited it is necessary to select projects with

the best chance of success. Animal traction is
never an easy target because of its many inter-
acting facets and the complexity of the infra-
structure required. As a guide it should be sim-
pler to establish animal traction in lower rdin-
fall areas than the humid zone, and ia highland
rather than lowland areas. Exceptions can be
found to any general rule and individual coun-
tries will have different priorities within their
development plans. However in the opinion of
this author the general development of animal
traction within the humid zone should be
deferred until softer targets have been tackled.
When more of the necessary preconditions
have been achieved through the adaption of
existing farming systems, animal traction could
eventually be viewed as a natural addition, in-
stead of a “big bang” change.

A final word of warning from Eicher and
Baker (1982). Africa’s history over the last 50
years is littered with discontinued animal trac-
tion schemes sponsored by missionaries, colo-
nial governments, and more recently foreign
aid programmes. “Waves” of animal traction
have appeared, only to disappear or recede
during periods of drought, changes in govern-
ment policy and the failure to provide veteri-
nary support services. Sponsors of any scheme,
foreign and domestic, must be prepared for a
long-term commitment, without which a
potentially sound project may flounder
through lack of resources before it has reached
maturity.
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Tropicultor wheeled toolcarrier in use at ICRISAT Centre at Patanacheny, India
(Photo: Paul Starkey) ‘
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;Modiﬁcaﬂons of the traditional Ethiopian tine-plow

‘Low -cost modifications of the traditional Ethiopian
tine-plow for land-shaping and surface drainage of
heavy clay soils: preliminary results from on-farm

~verification

S. Jutzi, F. M. Anderson and A. Astatke
International ! ivestock Centre for Afvica (ILCA), Addis Ababa, Ethiopia

Abstract

The traditional ox-drawn Ethiopian ard plow
(“maresha” in Amharic) has been modified at
the International Livestock Centre for Africa
(ILCA) (1) for use in the construction of ter-
races for soil conservation and (2) for the con-
struction of raised beds and furrows to facilitate
surface drainage on heavy clay soils. These two
modifications are described in this paper and re-
sulis from on-station and on-farm tests are re-
ported.

The plow for terrace inaking has slightly lower
power requirements than the traditional plow,
while the plow for making raised beds requires
about 50% more power than the traditional im-
plement. Both implements can be drawn by a
pair of the light (250 kg) East African Short-
horned Zebu. Level terraces, four metres wide,
can be established by three cultivating passes on
an 8% slope. Raised beds 20 cm high and 120
cm wide can be established at a rate of 0.4 10 1.2
ha per day (7 hours’ work) per oxen-pair, de-
pending on the required uniformity of the raised
beds and on the moisture status of the soil.

The surface drainage facilitated by the furrows
between the beds increased bread wheat yields on
Jarmers’ fields by about 80% as compared with
the traditional method of land cultivation on flat
land. These beds also facilitate weed control.

In a cereal-pulse area of the Ethiopian highlands
where raised beds are traditionally made by
hand, the human labour input required was re-
duced from 60 hoursfha to 16 hours/ha when
using the new ox-drawn implement.

Incremental costs of the two modifications are
US3S for the terrace-plow and US325 for the
raised-bed-maker. Both modifications can be
made by village crafismen. '

Introduction

In the Ethiopian highlands land cultivation is
almost exclusively done using animal power.
The traditional wooden plow (“maresha™) has
a sharply pointed metal tine and a metal hook
tied to the handle of the plow. Two flat

. wooden wings are fitted by the hook to the

handie and by a steel pin to the beam on either
side of the implement. This simple implement
is owned by almost all farmers. However only
about one third of all highland farmers own
two oxen (Ethiopian Ministry of Agriculture,
unpublished data), and the majority have to
enter some of the many forms of traditional
renting and exchange agreements for draught
oxen in order to plow their land.

To help relieve this ox-power coastraint, ILCA
developed a yoke and harness, and a modified
version of the local plow suitable for use by a
single ox. This modification has been described
elsewhere (Gryseels er al., 1984). A report on
its on-farm performance was prepared by Gry-
seels and Jutzi (1986).

This paper reports on two further modifica-
tions which allow controlled soil movement.
The traditional plow basically only scratches
the soil, lifts and slightly turns it equally on
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_either side of the plow and leaves a furrow and
~ two small ridges behind. The first modification
(henceforth called “terrace-plow”) is a device

to shift soil to one side when plowing. As it can
turn soil in either direction, depending on its .

setting, it acts as a reversible plow. The second
modification (henceforth called “Broad-Bed-
Maker” or “BBM™) is devised to shape the
topsoil into broad beds and furrows (BBF), i.c.
raised beds with furrows in between, for the
drainage of excessive surface water on heavy
clay soils. Both modifications have been de-
veloped within ILCA’s Highlands Programme,
based at Addis Ababa, Ethiopia.

" Detailed descriptions of both modifications -

are given. Their potential use and their impact
on soil and water conservation, crop yields and
farm-level labour economy are discussed on

the basis of the first on-stanon and on-farm

vent‘ cation trials.

The terrace-plow

Description and operation

The terrace-plow modification is made by re-:

moving the two flat wings of the “maresha”
and by replacing them with a wooden mould-
board-shaped wing which is reversible, i.e. can
be shifted from one side of the beam to the
other without being detached from the imple-
ment. The wing has a steel sheet reinforcement
at its tip through which two metal rings pass to
loosely fasten the wing to the handle of the
plow. The metal rings are made of reinforcing
* rods designed for concrete. The wing is fixed to
the beam using the same metal pin used to
fasten the two traditional flat wings to the
beam (Figure 1).

When the wing is to be changed to the other
side of the beam, the fixing pin is pulled out
and the wing is swung dround underneath the
beam to the other side, where it is fixed again
with the same pin. Thus the frame of the tradi-
tional plow does not need any modification for
its use as a terrace-plow. The mounting of the

reversible wing to the plow takes about 3

" minutes.

k The cost of the wing, including a 40 cm long
. and 5 cm wide metal sheet of about 4 mm

thickness, two bolts of 7 cm, about 80 cm of 10
mm iron reinforcing rod with two welding
points, and about 3 kg of hardwood (preferably
Acacia) shaped as a mouldboard, is of the
order of US$S.

The operation of the terrace-plow does not
substantially differ from the traditional plow,

~ except that the reversal of the wing is needed

at the end of each pass in order to shift soil in
one way only.

Performance .

Animal power consumption by the implement
was measured using the method described by

'A. Astatke er al (1986). The force exerted by
~ each pair of oxen was measured with a port-

able, battery-powered dynamometer (Nova-
tech Measurements Ltd., UK) consisting of a
loadcell inserted between yoke and drawbar of
the plow and a digital indicator connected to
the load cell by a cable. The minimum and
maximum force (kN) over a 20 m distance and
the time taken to travel the 20 m were re-
corded. The working heights of both the yoke
and the implement hitch and the length of the
draft chain were measured, and the force par-
allel to the ground was calculated. Power con-

. sumption was established by multiplication of

actual force exerted (kN) by speed (m/sec).

Power consumption for the third pass of plow-
ing with the t-aditional plow is about 660 W
(SD 112) (A. Astatke and Matthews, 1982).
Power consumption of the terrace-plow used
at the same stage of land cultivation (after sec-
ond plowing) is 534 W (SD 110), about 80% of
the power requirements of the local plow
(Jutzi, unpublished data). The decrease in
power requirement is explained by the fact that
the terrace-plow penetrates less deeply into
the soil in shifting loose soil to one side.
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-On a field of 8% slope with clay-loam soil, an
average of 3.3 passes was sufficient to establish
level terraces of 4 m widih. The borders of the

terraces (about 30 cm high) were stabilized

with rows of Sesbania sesban.

In a seven-hour day, an ox-pair prepared
1911 m2 (SD 298) of finished terraces on this
slope. Twenty-two terraces of 420 m length
were monitored. With one pair of oxen, it is
_ therefore possible to cover about 1 ha in 5
days, which is roughly the time input for land
‘cultivation using the traditional plow.

There is therefore no incremental time input
required over normal cultivation for the estab-

lishment of terraces. The terraces reduce soil
loss and conserve water through the reduction
and slow down of run-off. More stable crop

yields can be expected immediately, through

the water conservation effect of terracing. In
the longer term improvements can be antici-
pated through the effects of terracing on soil
conservation. -

The broad-bed-maker (BBM)

Description and operation

Much evidence indicates that waterlogging is a
strong constraint to plant growth on deep
black clay soils, also known as Vertisols or

Figure 1. Traditional maresha plow, new terrace-plow and detail of terrace plow wing

TRADITIONAL MARE SHA

}
Fastening pin

TERRACE PLOW

MouldboarC winm

2 Wingtip 38¢m
3 Flat leon shast 38 cm
4 Round ironring

L

Holes 1o odjust

<o
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:ramfall areas.

ICRISAT (International Crops Rcsearch In-
stitute for the Semi-Arid Tropics) began ex-

penmemmg in the mid 1970s with different

systems of surface soil drainage to overcome

- this constraint (ICRISAT 1986), and de-

veloped an animal-drawn toolcarrier: with a

number of attachments. The ICRISAT imple—

‘ment is effective but expensive. Lower-cost de- -

vices are essential for successful applicauon of
improved land management practices in the
prevailing subsistence farming systems of sub-
Saharan Vertisol areas. These account for 97
million ha of Africa. ILCA therefore de-
veloped a broad-bed-maker based on the local
plow with- attention gwen to low external in-
puts.

The BBM is made from two local plows There
main beams are shortened to about 90 cm, and
they are connected with a simple wooden

~ “black’ cotton smls” (Kanwar et al 1982, Ryan‘
_and von Oppen, 1983; Haque and Jutzi, 1984).
" This waterloggmg is: especnally serious in hngh o

frame (Figure 2). The two flat wings of the

traditional plow are replaced by mouldboard-
shaped wooden wings, two bigger ones throw-

‘ ing 10 the centre and two smailer ones to the

outside. The two handles are connected for
ease of operation. Total weight of the imple-
ment is about 30 kg depending on the wood
used. The weight of the traditional “maresha”

_is about 20 kg. The incremental cost of the
BBM (additional to the two local plows

needed) is about US$25 (8 bolts, 8 m wooden
poles, 8kg hardwood for wings).

Performance and eﬂ'ects on crop

yields’ and labour use

- Power requirements for the BBM are higher
than those for the traditional plow (O'Neil and

Howell, 1986). The power consumption for
both implements was established in a com-
parative study by measuring the force in the
draft chain (using a standard Novatech load
cell), the angle of pull (using a “Ferranti”
potentiometric clinometer) and the forward

| Cenire beam
2 Frontbor

3 Lateralbsam
4 Hondle stablize;

8 Handle

6 Cuntre wing

T Outside wing

8 Mataltip 40¢em
9 Metal hook 20¢cm
1O Frame stablizer 70¢m

Figure 2. Broad Bed Maker (BBM), with dimensions
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speed (using a “Dickey-John” radar velocity
sensor). ‘

Average power consumption of the traditional
plow in a well-worked field was 398 W (SD 61,
17 observations), while the BBM consumed
634 W (SD 81, 13 observations). This power
development is considerably lower than the
potential power developed by the rather small
(250 kg LW) local zebu (about 800 W) when
hitched to the implement by a ridged neck
yoke. The BBM can cover between 0.4 and 1.2
na per day with one pair of oxen depending on
the number of passes applied on each BBF and
on the moisture or tilth status of the top-soil.
Normally 2 passes are required on any one
BBF in order to provide 1 uniform shape of
both furrow and seedbed. A chain, connected

to both centre wings, acts as a simple harrow

and provides uniformity in surface cultivation.

The effects of the enhanced drainage on crop
growth, achieved by the BBF, are substantial.
In a series of on-farm verification tests, bread
wheat yields were 78% (grain) and 56% (straw
DM) higher than on the traditionally managed
plots (1985, 8 participating farmers). Interes-
tingly teff (Eragrostis abyssinica), the
Ethiopian ccreal which is an important tradi-
tional Vertisol crop and supposed to be toler-
“ant of waterlogging, reacted with a 25%
(grain) and 23% (straw) increase to improved
drainage (1985, 15 participating farmers). The
potential impact of this low-external-inputs
technology on food production in Ethiopia,
which has 8 million ha of Vertisols in high-
rainfall highland areas, is considerable. '

In a Vertisol area with extensive traditional
hand-making of broad beds and furrows (aver-
age width 1.2 m; Inewari-plateau, North
Shewa, central Ethiopia), the human labour
required for this operation is about 60
hours/ha. When using the BBM for this activ-
ity, the human labour input is reduced to 16
hours/ha with one implement handler only.

Thus labour productivity for crop production
can be dramatically improved using BBF tech-

nology. fotal labour inputs for land prepara-
tion, seeding and drainage-making in the tradi-
tional system of BB-making are about
120 hours/ha. This figure drops to 75 hours/ha
with the use of the BBM. This results in a 40%
increase in labour productivity on the assump-
tion that crop yields will be the same for both
systems. The implement is currently in a large
on-farm verification test in this and three
other areas of Ethiopia. Early indications in
the mid-season 1986 are that the BBM-treated
plots will outyield the traditional system be-
cause of greater uniformity of the BBFs.

Further developments

The broad-bed-maker, as described above, can
be used as a toolbar.

Two prototypes of attachments to this BBM or
toolbar are currently in tests:

~ A blade-harrow.

This attachment consists of a metal blade
fixed on the tines on either side of the im-
plement and supported by an extended
bolt at the rear centre of the frame. This
blade harrow uniformly cuts the soil on a
BBF at about 5 to 10 cm below the sur-
face, thus uprooting most weeds. This im-
plement contributes to a drastic reduction
in power and time inputs for Vertisol cul-
tivation, enabling the permanence of the
BBF with only surface cultivation for weed
management. The cost of the blade attach-
ment is about USS7.

~ A row-planter.
The rear end of the BBM can also be used
to support the seed hopper and agitator of
a planter attachment. The rotary agitator
is driven by a star-wheel running on one
side of the BBM. The prototype has a
double-hopper, one for seed (compart-
mentalized for simultaneous planting of
intercrops) and one for fertilizer (for band
application). This implement can plant 1
to 6 rows on the 70 cm top width of the
BBF. Metering discs under the rotary agi-
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centre wings covers the seed in-the plant-

“ing rows. The rows are opened by metal

“ row-makers fixed in front of the rear bar
of the BBM. The cost of the plamer at-
tachment is about US$40 :
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Modifications a bas prix de la charrue éthiopicnne de
travail du sol et de drainage de surface sur des sols
arglleux et lourds: résultats préliminaires d’essais
menes en milieu paysan

S. Jutzi, F. M. Anderson et A. Astatke
Centre Intemational pour I'Elevage en Afﬁqué (CIPEA), Ethiopie

Résumé

Le Centre intemational pour I’Elevage en Afri-
que (CIPEA) a procédé o la modifi ication de la
charrue @ traction bovine (un araire appelé ma-
resha en Ambharic) utilisée traditionnellement

pour les labours en vue 1) du terrassement pour -

la conservation des sols et 2) de Pétablissement
de lits de semences et de biilons susceptibles de
favoriser un meilleur drainage de surface sur des
sols argileux lourds. Le présent document est
consacré aux résultats de ces iravaux et des es-
sais effectués en station et au niveau des exploi-
tations agricoles.

La nouvelle charrue congue pour le terrassement
requiert une force de traction légérement infé-
rieure & celle qui est nécessaire pour tirer l'araire
traditionnel alors que la force de traction requise
pour tirer linstrument utilisé dans la confection
des billons est d’environ 50% supérieure a celle
requise pour la charrue traditionnelle. Une paire
de boeufs de la petite espéce de zébu Shorthom
de l'Afrique de U'Est suffit- pour tirer chacun des
deux instruments. Il est possible d’effectuer des
terrasses de niveau larges de quatre métres en
trois passages avec une pente de 8%.

Le dewxiéme instrument permet d’eﬂ'ectuer des
billons hauts de 15 cm et large de 120 cm avec
une paire de boeufs et & une vitesse qui varie en-
tre 0,4 et 1,2 ha par jour de 7 heures de travail
selon le degré d'uniformité requis et 'humidité
du sol,

Le drainage de surface réalisé grice aux billons
entre les lits de semence a permis aux exploitants
d’enregistrer une augmentation des rendemenis

de grain d’environ 80%. Ces lits améliorés facili-

 tent également la lutte contre les adventices. L'u-
- tilisation de la nouvelle version @ traction bovine

sur des terres de hauts plateaux réservées a la

-culture mixte des céréales et des légumineuses a
~ permis de réduire les besoins en main-d'oeuvre

de 60 @ 16 heures/ha par rapport aux opérations
‘manuelles traditionnelles. Le collt des modifica-
tions est de 5 dollars-US pour la charrue de ter-

“rassement et de 25 dollars-US pour le second

instrument. En outre, ces modifications peuvent
étre effectuées par les artisans locaux.

b
e

ﬁtroduction

Sur les hauts plateaux éthiopiens, les labours
sont presque exclusivement effectués en utili-
sant la traction animale. La charrue tradition-
aelle £n bois (/a maresha) est dotée d’une dent
métallique aigué et d’un crochet en métal relié
au manche. Deux ailerons plats en bois sont
reliés au manche, grace au crochet et a l'age,
par des aiguilles métalliques situées des deux
cOtés de linstrument. La quasi-totalité des
agriculteurs disposent de cet instrument.
Cependant, d’aprés des données non publiées
du ministére de I'Agriculture, seul le tiers des
agriculteurs des hauts plateaux posséde une
paire de boeufs; la plupart d’entre eux doivent
louer des animaux ou conclure des accords d’é-
change pour l'utilisation des boeufs de labour.

Cette contrainte a amené le CIPEA A mettre
au point un nouveau joug, un harnais et une
version modifiée de la maresha pouvant étre
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W ‘ktm‘.e par 'un seul boeuf Ce type d’mstrument a

' : 6t décrit par Grysselq et al, (1984) et ses per-
I formances pratiques ont été slgnalécs par

"Gryssels et Jutzx (1986).

‘ Dans le présent rapport, les auteurs présentent
deux autres modifications susceptibles de favo-
riser un contrdle du mouvement des sols. En

fait, la maresha ne fait que retourner légere-
ment la terre quelle déverse de chaque cOté
‘pour confectionner, aprés. le ; passage, un sxllon |

et deux billens.

Le premier mstrument modifié, appelé char- |

rue de terrassement a été congu pour déverser

la terre d’un seul cdté, A la maniere d'une char-
- rue A soc réversible. Le second matériel de pré-
paration du sol, dénommé tourneuse de

;Slanches ou BBM, a été par contre congu pour

- confectionner des billons larges avec des sil-

lons au milieu, pour le drainage de Peau de

surface excédentaire sur les sols argileux
- lourds.

" Toutes les deux modifications ont été réalisées

par le programme des hauts plateaux du CI-
PEA, 2 Addis-Abeba (Ethiopie) Le présent
document repose sur les premiers résultats
d’essais menés en station et en miliew paysan.
Le rapport décrit les deux nouveaux instru-

~ments et présente leurs performances poten-

ticlles en analysant leur impact en matiere de

- conservation du sol et de P'eau, leur effet sur

les rendements agricoles et I'économie de
main-d’oeuvre qu'ils permettent de réaliser.

Figure 1. Charrue traditionnelle (maresha) et charrue de terrassement avec versoir

Charrue traditionnelle

Versoir

“Charrue de terrassement

000
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La charrue de terrassement

Description et fonctionnement

La modification consiste A enlever les deux ai-

lerons plats de la maresha et A les remplacer

par un aileron unique en bois en forme de ver-
soir, et réversible; autrement dit, il peut étre
inversé sans que I'on ait a le détacher dc I'age
de Pinstrament. L'aileron est renforcé a son
bout par une feuille d’acier et deux bagues per-
mettant de le relier au manche tout en conser-
vant la souplesse du jeu entre les pieces. Les
bagues sont faites de deux barres métalliques

de renforcement. L’aileron est relié a Yage par
" la méme aiguille utilisée pour les deux ailerons
de Pinstrument traditionnel (figure 1).

Pour inverser l'aileron, il suffit de retirer I'ai-
guille, de faire passer Paileron de I'autre coté
sous P’age et de remettre P'aiguille en place. De
ce fait, il n’est pas nécessaire de modifier le ca-
dre de la charrue traditionnelle. En outre, le
montage de l'aileron réversible ne prend que
trois minutes environ.

Le coiit de cette modification est de P'ordre de
5 dollars-US couvrant l'achat des éléments
suivants:

- une feuille métallique longue de 40 cm, large
de 5 cm et d’une épaisseur de 4 mm;

- boulons de 7 cm;

- deux barres métalliques de renforcement de
80 cm de longueur et de 10 mrm d’épaisseur
avec deux points de soudure;

- environ 3 kg de bois dur (acacia de pré-
férence) pour le versoir. -

Le fonctionnement de Pinstrument ne differe
guere de celui de laraire traditionnel sauf qu'il
faut inverser l'aile a la {in de chaque passage
pour verser la terre du méme cHté.

. Performance

Les mesures de la force de traction animale
nécessaire pour tirer cet instrument ont été ef-
fectuées en utilisant la méthode décrite dans

Abiye Astatke et al. (1986). Pour l=s mesures
de la puissance animale déployée par paire de
boeufs, un dynamomeétre portable a batterie
(Novatch Measurments Ltd, UK) comportant
un élément chargé inserré entre le joug et la
barre d’attelage ainsi qu'un indicateur gradué

- relié A Pélément chargé par un cable ont été

utilisés. La force (kN) minimale et maximale

‘exercée sur une distance de 20 m et le temps

requis pour couvrir celle-ci ont été relevés. La
hauteur du joug et du point d’attelage ainsi
que la longucur de la chaine ont été mesurées
et la force de frottement paralltle au sol a été
calculée. Le calcul de la puissance a été effec-
tué en multipliant la force effective (kN) par 1

vitesse (m/s). '

Avec l'araire traditionnel, la puissance exercée
lors du troisiéme passage est d’environ 660 W
(ET = 112; Abiye Astatke et Mathews, 1982).
L'instrument modifié, par contre, ne requiert a

- ce stade qu'une puissance moyenne de 534 W

(ET = 110), soit 80 % de la puissance néces-
saire pour la maresha (Jutzi, données non pu-
bliées). Ceci s’explique par le fait que le nouvel
instrument creuse le sol moins profondément
en ne versant la terre que d’un seul coté.

Sur des sols argileux et gras avec une pente de
8%, les terrasses confectionnées (hautes d'en-
viron 30 cm) avaient &té stabilisées en plantant
sur les bords des rangées de Sesbania sesban.
Sur une telle pente, une paire de boeufs a per-
mis d’effectuer des terrasses sur une aire de
1911 m’ (ET = 298). L’examen a porté sur 22
terrasses d’un: longueur de 420 m. C’est dire
donc qu'ure paire de boeufs peut couvrir un
hectare en 5 jours, soit 3 peu prés la méme
performance qu’avec la maresha. En consé-
quence, la confection des terrasses ne prend
pas plus de temps que les travaux tradition-
nels. Or, les terrasses permettent de lutter
contre Pérosion des sols et favorisent la
conservation de I'eau en freinant le ruisselle-
ment. On peut s'attendre immédiatement a des
rendements agricoles plus stables grice a la
conservation de I'eau et, a plus long terme, 2 la
conservation des sols.
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Fi‘g@re 2. La toumeuse de planches (BBM)’ |

‘La tﬁﬂmet!se de planches (BBM)

Description et fonctionnement

Il a été largement prouvé que la saturation hy-
drique est une contrainte majeure 3 la
croissance végétale sur les sols argileux noirs
(Kanwar et al., 1982; Ryan et von Oppen,
1983; Haque et Jutzi, 1984) Cet effet dépressif
est encore plus marqué dans les zones 2
pluviosité élevée.

Au milieu des années 70, I'Institut Internatio-
nal de Recherches sur les Cultures des Ré-
gions Tropicales Semi-Arides (ICRISAT) a
lancé des essais de drainage de Peau de surface
pour lutter contre ce phénoméne et a mis au
point un béti polyvalent a traction bovine
(ICRISAT, 1986). Cet instrument est efficace
mais coliteux. Il est nécessaire de mettre au
puint des instruments peu cofiteux en vue de
Padoption de pratiques culturales améliorées
dans les syst¢mes d’agriculture de subsistance,
prédominants dans les zones a vertisols de
P'Afrique au Sud du Sahara avec une superficie
de 83 millions d’hectares. C'est ainsi que le
CIPEA a mis au point une formeuse de
planches a partir de la charruc locale en tenant
compte du facteur coilt-efficacité.

La BBM est une version modifiée de la char-
rue locale. Son age a été raccourci (90 cm) et
le cadre est en bois (Figure 2). Les deux aile-
rons plats de la charrue traditionnelle ont été
remplacés: par des ailes en bois en forme de
versoir, les deux principales déversant la terre
au centre et la plus petite sur le coté. Les deux
manches sont reliés par un stabilisateur pour
en faciliter le fonctionnement.

Le poids total de I'instrument est de 30 kg en
moyenne selon le bois utilisé, alors que la ma-
resha pese environ 20 kg. Le coiit marginal de
la BBM est de I'ordre de 25 dollars-US (8 bou-
lons, barres en bois longues de 8 m et 8 kg de
bois dur pour la confection des ailerons).

Performance, rendements agricoles et
main-d’oeuvre

La BBM requiert une force de traction supé-
rieure 3 la puissance nécessaire pour tirer la
charrue traditionnelle (O’Neil et Howell,
1986). Une étude comparative a été effectuée
en mesurant la tension sur la chaine de trait
(gréce  une batterie dotée d’un élément char-
g¢é du type Novatech), Pangle de tirage (en uti-
lisant un clinomitre potentiométrique
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Ferranti) ct la vitesse e travail (en utilisant
un senseur de vitesse a radar Dickey-John).

La puissance requise sur un terrain bien pré-
paré est de Pordre de 398 W pour la charrue
traditionnelle (ET = 61; 17 relevés) et de
634 W pour !a BBM (ET = 81, 13 relevés).
Clest dire que I'énergie nécessaire est de loin
inférieure a la puissance que peut développer
le zébu local (800 W) d’assez petite taille
(250 kg de poids vif) lorsqu’il est attelé avec un
joug d’encolure rigide.

Avec la BBM, une paire de boeufs de cette es-
pece peut couvrir 0,4 3 1,2 ha par jour selon le
nombre de passages sur chaque BBF et sclon
Phumidité du sol dans la couche supérieure.
Sur chaque BBF, il est en principe nécessaire
d'effectuer deux passages en vue d’obtenir un
profil uniforme des sillons et des lits de se-
mence. Une chaine reliée aux deux ailerons
permet de réaliser, 2 la maniére d’une herse
simple, un grattage uniforme.

Le systtme du BBF (planches et sillons de
drainage), grice a son incidence positive sur le
drainage permet de réaliser des accroissements
substanticls des rendements agricoles. Au
cours de nombreux essais sur le blé panifiable
menés en 1985 en milicu paysan, avec 8 agri-
culteurs suivis, on a trouvé que ces accroisse-
ments étaient de 78% (grains) et de 56% (MS
de la paille). Ce qui est plus intéressant en-
core, c’est que pour le teff (Eragrotis abyssini-
ca), la principale céréale en Ethiopic, qui est
une culture sur vertisols supposée résistante a
la saturation hydrique, il y a eu des accroisse-
ments de rendements de 25% sur la produc-
tion de grains et de 23% sur la production de
MS (1985, 15 agriculteurs suivis). Cest dire
donc que la nouvelle technologie est peu cod-
teuse et offre d’énormes possibilités en ma-
titre de production alimentaire pour les agri-
culteurs d’Ethiopie, pays od 8 millions d’hec-
tares sont des hauts plateaux a vertisols, et od
la pluviosité est élevée.

Les labours extensifs effectués a la main sur
des vertisols requirent pour la confection de

BBF (largeur moyenne 1,2 m; Inewari plateau,
Nord Shoa, centre du pays) une main-d’oeuvre
¢équivalente 2 environ 60 heures par hectare.
La BBM permet de ramener ce chiffre 2
16 heures par hectare avec un seul opérateur
derri¢re la charrue.

En conséquence, la nouvelle technique d’éta-
blissement des BBF permet d’améliorer de ma-
niére substanticlle la productivité de Ia main-
d’oeuvre agricole. Dans le cadre du systéme
traditionnel, les besoins en main-d’oeuvre
pour la préparation des sols, le semis et le
drainage par Pétablissemcnt de BBF s'éle-
vaient A environ 120 heures par hectare. La
BBM permet de ramener ces besoins a
75 heures par hectare, soit un accroissement
de 40% de la productivité de la main-d’oeuvre,
sous I'hypoth¢se de rendements agricoles
constants. L’instrument est a présent soumis a
des essais A grande échelle dans les exploita-
tions de cette région et de trois autres zones en
Ethiopie. A la mi-saison 1986, on a trouvé que
le systéme utilisant l]a BBM surpassera le sys-
téme traditionnel grace A une plus grande uni-
formité des BBF.

Développements

La BBM décrite dans le présent document
peut également étre utilisée comme bati poly-
valent. Des essais sont actuellement menés
avec deux instruments basés sur la BBM:

Une herse a lame

Elle est faite d’'une lame métallique reliée aux
dents des deux cotés de Pinstrument et repo-
sant sur un grand.boulon au centre de la partie
arriere du cadre. Cette herse a lame permet de
creuser le sol en BBF d’environ 5 4 10 cm de
profondeur, et partant, de déraciner la plupart
des adventices. Cet instrument permet de ré-
duire de manire substantielle les besoins en
énergie et le temps requis pour les travaux sur
vertisols, et d'établir des BBF durables; par ‘a
suite, le sarclage constituec la seule opération
nécessaire. Le coiit de la lame est de 7 dollars-
US.
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X Le semoxr en hgne

Le bout amere de la BBM peut égalemcnt étreﬂ |
.‘\utxhsé comme béti pour un semoir et une sou-

leveuse La souleveuse 2 ‘rotation fonctionne
avec une roue en étoile sur un cdté de la BBM.
Le prototype est un instrument combiné pour
le semis (divers compartiments permettent de
semer simultanément différentes graines pour
la culture associée) et la distribution d’engrais

(pour I'épandage en ligne). Il;,per,niit:tdjc' plan-
ter sur des BBF une A six lignes de 7C cm de |

largeur au sommet. Les disques de distribution
placés sur la souleveuse permettent de semer
~toute sorte de culture conventionnelle au
rythme voulu. Pour cette opération, le semoir
doit simplement passer au-dessus des BBF.
Une chaine au centre des deux ailerons cen-
traux recouvre les semences entre les lignes.
Les lignes soni effectuées par des dents métal-
liques fixées en avant de la barre arriere de la
BBM. Le colt marginal de l’mstrument est
d’environ 40 dollars-US.
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Animal traction in improved farming systems for the
semi-arid tropics: the ICRISAT experience
in India and West Africa

by

R. K. Bansal', M. C. Klaij "~ and P. G. Serafini
Imematiénal Crops Research Institute for the Semi-Arid Tropics (ICRISAT)

Abstract

In the semi-arid tropics (SAT), power availa-
bility is an important constraint to crop produc-
tion. Limited available power coupled with the
seasonal nature of crop production can lead to
severe labour bottlenecks. Uncertain rainfall and
higl. evaporative demand dictate the timing of
cultural operations. The capability for timely
weeding Is considered to be the principal factor
limiting the area cultivated.

Improved technologies combine biological and
chemical elements (such as improved varieties,
crop rotations, fertilizers, plant protection and
improved residue management) with elements of
mechanization suck s the use of animal trac-
tion (AT). The use of -i7 without other intensi-
fied production practices will not have an ap-
preciable impact on productivity. Yield-increas-
ing synergistic effects are greatest when other im-

proved management techniques are used with a

high-yield-potential variety and adequate fertility.
If cropping patterns cannot be intensified, in-
creasing population pressures will result in the
use of more r:arzinal lands.

The use of AT in the SAT is largely confined to
tillage, weeding, planting and land-levelling oper-
ations. Single purpose implements are comnion.
Multipurpose toolbars are not well known. A dis-
tinction is made between toolbars with depth
gauge wheels or skids and wheeied toolcarriers
(WT'C). With a WTC the working depth, weight

transfer, and rake angle can be precisely regu-
lated.

AT is commonly used in India. Current AT re-
search at the ICRISAT Centre focuses on im-
proving the quality and timeliness of farm oper-
ations. A “technological package” for Vertisols
has been developed based upon an improved soil
and water management. AT a»d the WTC play
an important role. WTCs reduced the total oxen-
pair hours per hectare by 18-54%. The greatest
savings occurred in tillage and sowing oper-
atiors.

ICRISAT's experience in West Africa is limited
to on-station research using simple AT equip-
ment. A multidisciplinary team is evaluating AT
in operational-scale on-station experiments.
WTCs have been integrated into the research
farm operations.

Research on AT needs to be conducted at several
levels of technological sophistication relevant to
the diverse enterprises and ecologies within the
region. AT is relatively inexpensive, not too com-
plicated, and can help increase productivity. The
information base necessary to fully exploit AT
use needs to be developed and disseminated.

Introduction

In the semi-arid tropics (SAT) the power avail-
able at the farm level is an important factor
limiting crop production. Giles (1975) esti-
mates that in India there is 0.16 kW of avail-
able power per hectare. Of this, 67% is pro-
vided by human labour and 26% by draft ani-
mals. In Africa the available power is 0.08 kW

* Agricultural Engineer, ICRISAT Centre, Patancheru, AP 502 324, India.
**Soit and Water Engineer, ICRISAT Sahelian Centre, Niamey, Niger.
*** Farm Manager, ICRISAT Sahelian Centre, B.P. 12404, Niamey, Niger.
(Approved as ICRISAT Conference Paper No: 87-018)

Anmal Power in Farming Systerns

139



RK. Bansal, M.C. Kialj and P.G. Serafini

per hectare. The figure is probably lower in
much of the West African SAT where farmers
working with simple hand tools carry out all
farming operations. Giles (1975) suggests that
a minimum of 0.37 kW per hectare is required
for high yields.

The limited power available to SAT farmers
coupled with the highly seasonal nature of
crop production often leads to severe labour
bottlenecks. Unpredictable and uncertain rain-
fall dictates the timing of land preparation,
planting, and weeding. High evaporative de-
mand shortens the time available to perform
those operations. As conditions become less
favourable the quality of the operations is re-
duced. This may negatively affect plant stands,
early growth, and yield. The farmers’ inability
to effectively use the limited available time in-
creases the instability of rainfed agricultural
production in the SAT. Although there are
traditional strategies to increase the efficiency
of tasks accomplished in the limited time that
is available, such as mixed cropping and de-
layed planting of cash crops, the capability to
weed in a timely fashion is generally con-
sidered to be the principal factor limiting the
area farmers cultivate. Timely land prepara-
tion and planting are serious constraints (Nor-
man ez al., 1981).

Improved technologies generally combine
land-intensive biological and chemical ele-
ments such as improved varieties, crop rota-
tions that include a legume, chemical fertilizer,
plant protection, seed treatment, and im-
proved residue management with elements of
mechanization such as the use of animal trac-
tion (AT) and equipment. The improved la-
bour efficiency that results from the use of AT
can lead to a more land-extensive cropping
 strategy (Mclntire, 1982). None the less Nor-
man et al. (1981) concluded that intensifying
land use patterns may be desirable and indeed
nccessary for many regions in West Africa. It is
felt that, if cropping patterns cannot bhe inten-
sified, increasing population pressures will re-
sult in the use of more marginal lands.

The approach of ICRISAT’s Farming Systems
Research Program in India has been to choose
a balanced mixture of improved cropping tech-
niques to intensify crop production on land
presently under production. As a result, the
animal traction component emphasizes the
adaptation, improvement, and effective use of
AT équipment and techniques in improved, in-
tensified, soil and crop management systems.

In West Africa there is scope for cropping
strategies that are more intensive and/or exten-
sive; "oth aspects will receive attention.
Whether extensive or intensive the ultimate
goal is improving the productivity of farmers
in the SAT. This paper will examine the use of
AT for soil and crop management operations,
its possible impact on farming systems, and
ICRISAT's Indian and West African
experiences.

Animal traction equipment

Historically, a wide range of AT iraplements
and techniques have been used to mechanize
many facets of crop production. The on-farm
use of AT in developing countries is largely
confined to tillage operations, weeding, plant-
ing and land levelling. Single-purpose imple-
ments such as mouldboard plows, tined culti-
vators, harrows, and carts are common. In
West Africa, it is principally used for primary
tillage and transportation. The use of carts and

" mouldboard plows is more widespread than

other kinds of equipment. Single-row preci-
sion seeders are used for cash crops. This is
sometimes combined with fertilizer applica-
tion. Groundnut-lifting blades are often used
to facilitate harvesting,

Multipurpose frames to which a variety of im-
plements can be attached are less well kncwn.
There are two basic types. A distinction is
made between multiple toolbars that bave one
or more depth gauge wheels or skids and may
be used for most tillage and weeding oper-
ations, and the bigger, more sophisticated and
versatile, wheeled toolcarrier (WTC). It cap be
used for the full range of cropping activities. It
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e Table 1. A

poLs WP

0 vemge graln yleld of penrl millet and sorghum cmps from steps-ln-technology
» experiments, ICRISAT Centre 1976-79
'I‘rcalments , Pearl millet  Yieldincrease  Sorghu um Yield increase
Seedvnﬁely Fenilizer ‘Management  (kgha™") overtreatment (kgha™') over trealment
P L No. 1 (%) No. 1 (%)
Local FYM  Traditional 590 a0 :
HYV FYM- Traditional -~ 980 166 880 215
Local Recommended - Traditional 990 168 1000 244
HYV Recommended Traditional 1420 A1 2360 576
~ Local | FYM loproved . 570 . 520 127
f HYV Recommended Improved 2010 M 3470 846
E T e +/120
" Notes:
FYM: Farmyard manure 10 tonnes ha™ R applied in altemate years.

HYV: High yielding varlety

Recommended Fertilizer appliedr at 80 kg of Nand 34 kg P205 ha -1
Traditional: Use of traditional methods of soil management, agronomy and implements.
Impmved Cultivation on broad bed and furrows, use of a WTC and recommended agronomic pracuces.

Soumc. Gilliver (1981)

is possnble to adjust the workmg depth, weight
‘transfer, and rake angle very precisely. As
much as 1.5 m can be covered in one pass. As a
‘result, it is capable of delivering timely and
“high quality work. In addition, most WTCs can
be converted into a cart. This is an important
option because it increases the opportunities

for non-crop-related work and income-earning

activities (Binswanger et al., 1979).

On-station farmmg systems
- research

ICRISAT’s mandate is to develop farming sys-
tems that will help increase and stabilize agri-
cultural production through the more effective
use of natur2! and human resources in the sea-
sonally dry SAT. Research activities are car-
ried cut in two phases: disciplinary research on
production factors, and interdisciplinary oper-
ational-scale research. The latter integrates
promising techniques into improved systems
that are applied to large enough areas to
“simulate” their on-farm use.

- AT has been an important feature of improved
systems at both the ICRISAT Centre in India
and the ICRISAT Sahelian Centre in Niger.
Data is taken on water use, crop growth and

~ yield, pest inciZence, labour use, runoff and

erosion. The economic impiications of this
data are thoroughly evaluated. Finally the best
combinations are tested on farm. Information
from this stage is fed back into the factor and
operational-scale research activities for appro-
priate refinement.

The importance of a balanced and complete
set of crop materials and techniques in an im-
proved production system shouid be stressed.
‘This point is well illustrated in the “steps in
technology” experiments conducted on Alfi-
sols and Vertisols at ICRISAT Centre from
1976 to 1979 (JCRISAT Annual Report 1981,
pages 218-219; Gilliver, 1981). In these experi-
ments variety, fertilizer, soil and crop manage-
ment options were compared in different
combinations (see Table 1). The use of local
varleues with the application of about 10 ton-
nes ha'! of farmyard manure every second year
was considered to be a reasonable approxima-
uon of farmer practices. Average grain yields
for pearl mlllet of 590 kg ha! and for sorghum
of 410 kg ha'! from an Alfisol were cbtained.
Changing a single f.ctor such as the use of a
high-yielding variety (HYV) or chemical fer-
tilizers increased pearl millet grain yield by
166-168% and sorghum by 215-244%. The use
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. of both an 1mproved vanety and chemical fer-
tilizer mcreased pearl millet yields by 341% to
1420 kg ha'! and sorghum yield by 576% to
2360 kg ha'l,

The synergistic effects of the combined treat-
ments were greatest when improved manage-
ment techniques were used. In this case the im-
proved management techniques included:

minimal land shapmg and tillage to ensure -

drainage and minimize ercsion, the use of an
animal-drawn WTC, sowing and fertilizing

early in the rainy season, and timely inter-row

- cultivation to ensure adequate weed control.
Pearl mil) yielded 2010 kg ha-l, an increase
of 341% {rum the low input farmers system,
and sorghum yielded 3470 kg ha'l, an increase
of 846%. Improved management without a
HYVar fertilizer use had virtually no effect on

. cropyields. '

The Indian experience

In India draft animals are widely used in agri-
culture and for transport. At present over
80 million draft animals (Ramaswamy, 1982)
and 0.7 million tractors are used to cultivate
approximately 143 million hectares. Farmers

primarily use oxen with a wide varicty of tradi- .
tional equipment for land preparation, sowic:;

and inter-row cultivation. Oxen are commonly
used for land-development activities such as
field levelling, constructing anti-erosion bunds,
and field drains. Traditional equipment is var-
ied and effective (ICAR, 1960).

Most crop residues are harvested for animal
feed. The transport and sale of crop residues
are an important souice of income for farmers.
Veterinary services are reasonably good in
India. This is not the case in much of SAT
West Africa where livestock health problems,
such as trypanosomiasis, are more serious.

Current research on animal-traction equip-
ment at the ICRISAT Centre is focused on im-
proving the quality and timeliness of farm

operations, This involves adapting eqpnpmem
a need that became evident from experiences

_in the soil and water management research ac-
- tivities, related agronomic and other discipli-

nary research, constraints observed in the
opcrational scale research program, on-farm
testing, and collaborative research activities
carried out with other institutions. Local, pri-
vate sector manufacturers have also been in-

~ volved in prototype design, manufacturing, and

testing.

In the past decade, a successful “technological
package™ for Vertisols has been developed
based upon an improved soil and water man-
agement system. It employs the use of a zonal
minimum-tillage system to construct and
maintain a broad bed and furrows (BBF), with
150 ¢m spacing. The WTC has been used to
overcome the problems of working these soils

. that are sticky when wet and hard when dry.

The package permitted the use of these soils
the rainy season and, in certain cases, for
double cropping. Traditionally only a dry sea-
son crop was grown on residual moisture.
There are large areas of Vertisols in SAT
India, Sudan, Ethiopia and to a smaller extent

~in sub-Saharan Africa, where this technology

has potential (Swindale, 1981).

The WTC concept originated in Britain and
France almost simultaneously in the early
1960s. A multipurpose WTC developed by the

- National Institute of Agricultural Engineering,

UK., was tested in Nigeria and Tanzania
(Kline et al.,, 1969). Mr. Jean Nolle, working at
Bambey, Senegal, designed the “Polyculteur”
and “Tropiculteur” that were tested and ex-
tended to farmers in Senegal. They were not
widely adopted due to their relatively high cost
and, in the case of the Polyculteur, design flaws
in the tooltar lift mechanism. With some
minor modifications both of these WTCs
proved to be extremely versatile at the ICRI-
SAT Centre. When other relevant agroromic
and varietal factors were improved they effec-
tively accomplished all cropping operations
improving both yields and worker efficiency.
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Figure 1. Oxen pair hours required using traditional {T) and improved (I) management

Early emphasis was put or the Tropicultor. It
provided adequate versatility, flexibility, and
stability for the mechanization of a variety of
multiple cropping systems. It was particularly
effective as a crop management tool on 150 cm
raised beds. Sowing and fertilizer application
equipment was developed for faster and more
precise secd and fertilizer placement. Metering
of seed and fertilizer was also improved.

After the successful expcriences at the
ICRISAT Centre with the Tropicultor, an-
other WTC and equipment package using the
“Nikart” WTC was developed in collaboration
with the National Institute of Agricultural En-
gineering, U.K. The Nikart is lighter, easier to
fabricate, and less expensive than the Tropicul-
tor. It features superior weight transfer charac-
teristics, as well as better toolbar lifting and
working depth adjustment mechanisms, and it
is suited to manufacture by small industries in
developing countries.

At the ICRISAT Centre animal-drawn WTCs
have been successfully integrated in improved

farming systems developed for the manage-

ment of Vertisols. In the Indian SAT on-farm
verification has been carried out in different
regions. Data from two villages, Taddanpally
in Andhra Pradesh state and Farhatabad in
Karnataka state, illustrates the role of im-
proved farm equipment in a new system of
farming., Taddanpally is located about 40 km
northwest of the ICRISAT Centre and has an
annaal mean rainfall of 750 mm. It is repre-
sentative of areas with relatively reliable rain-
fali. Farhatabad is about 250 km southwest of
the ICRISAT Centre and has a mean annual
rainfall of 727 mm. There is a higher risk of
mid-season drought and crop damage or loss
during the rainy season at this site. In both vil-
lages farming depends entirely on draft oxen
and human labour. The improved farming sys-
tems tested at these locations combined the
use of HYVs for sorghum, pigeon pea, and
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The oxen-panr hours requnred per hectare are
summarized in Fig. 1. To facilitate comparison
between the traditional and improved manage-
ment systems, primary tillage and seedbed
preparation-are grouped under “tillage”. In the
 traditional management system, manure appli-

cation, sowing, and seed covering are groupcdk |

“under sowing and fertilizer apphcatmn

The WTC reduced the total oxen-paxr hours”
- required per hectare by 18-54% depending on
cropping system and location. Thc greatest -
time, savings vecurred in the tillage and sowing
operations. The WTC covers an effective width
of 1.5 m with each pass whereas a country plow
* covers only 15 cm and most other traditional

- implements cover 60-75 cm. The 50-75% sav-

ings in the time required for sowmg operations
are particularly important. The availability of
good planting conditions is often limited in the
SAT due to the erratic nature of early season
rainfall. The WTC can be fitted to sow and fer-
tilize simultaneously. Traditionally sowing in-
volves two operations, one for placing the seed
and the other for covering it and firming the
seedbed. Accurate and timely seed and fer-
tilizer placement with the WTC substantially

f
rmerh

contributes to improved crop stands, early
growlh and yields.

It has been shown at the ICRISAT Centre that
with one pair of oxen and traditional equip- '
ment it is possible to double-crop only 4-7 ha

. while a WTC has been used to effectively farm

12-15 ha (Ryan and Sarin, 1981). It is not the
source of power, but rather the use of im-
proved soil management systems and equip-
ment that is important for the intensification

 of AT based t‘armmg systems.

Work patterns and productivity were also af-
fected by the use of the WTC-based improved
management system (Ghodake and Kshirsagar,
1983), but the total labour requirements were
not (Table 2). In Taddanpally, where double
cropping is practised, the use of a WTC led to
substantial labour savings for field operations,
but higher yields increased the labour require-
ments for harvesting and threshing. In Farha-
tabad, tillage and weeding operations with the

. improved system required slightly more labour

than the traditional system. The additional la-
bour was largely provided by women who
removed ‘the pigeon pea stubble from the
fields to facilitate sowing. The women's labour
contribution increased by 12% at Taddanpally
and by 22% at Farhatabad Labour productiv-

ity was de-

- fined as the
Table 2. Average human labour utilization for farm operations in selected grain yieid per
cropping systems at two locations of on-farm testing in India during 1982-83 ‘ person-h our.
Taddanpally Farhatabad The use of im-
Tradmorlal lmpmve? Traditional Improve? proved ani- -
hourha™ hour ha’ hour ka” * hour ha’ mal-drawn
Tillage and seedbed 80 46 64 72 .
preparation (42) - (76) equipment,
Sowing and fertilizer S5 14 3 16 high yielding
:Pplimﬁon 0 196 (3773 533) varieties, and
nter-row 1 1 e .
cultivation (86) (90) (80) o1) fertilizer  in-
Plant protection .22 28 29 creased la-
Harvesting 315 405 276 270 bour produc-
and threshing 59 ) (62) (92) tivity from
690 683 n 606
1.71t0 2. 97 k
(60) ) (1) (89 &
b person-hr
, S ha"! at
Figures in brackets show female labour expressed as a percentage of the total. Taddanpally
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“Table 3. Grain yleld (kg ha'!) for selected cropping systems
and labour productivity in two villages in India, 1982-83

Taddanpally Farhatabad
Traditional Improved Traditional Improved

Sorghum 980 1953
Pigeon pea (intercrop) 189 696
Mung bean 786 - 802 ) |
Sorghum (seq. crop) = 409 612 1248
Pigeon pea (sole crop) 72° 1350
Average grainyield 1182 2031 1159

Yield man-hour?! 1.7 291 203

The West African
experience

ICRISAT’s experience in West
Africa is limited to on-station
research, operational and train-

541 ing activities in Mali (1978

1456 1983) and more recently at the
ICRISAT Sahelian  Centre

S | (1S0), 42 km southeast of Nia-
mey, Niger.

and from 2.03 1o 2.76 kg person-hr" ha'l at
Farhatabad

Although ICRISAT is not actively doing so,
the quality of the power source, the oxen,
could be improved through appropriate breed-
ing. It is possible that the number of animals
necessary for AT activities could be reduced if
higher quality cattle were available.

A resource management re
search programme is now fully established at
the ISC. Staff participating in this research
area include an agroclimatologist, a soil chem-
ist, a soil and water management engineer, a
cowpea breeder/agronomist, a millet agrono-
mist, a farming systems agronomist, an animal
nutritionist and an economist. Most research
is still addressing the performance and interac-
tions of various production factors although an

operational-scale experi-

Table 4. Labour and animal traction utilization for cropping
operations during operational-scale research experiment,
ICRISAT Sahelian Centre, rainy season 1986

Operation Hand cultivation  Animal traction, "

(person-hr ha'l) (person-hrs ha-l)

RIDGING - 128

PLANTING: Traditional

Millet/cowpea 333 28.7

PLANTING: Improved

Millet 215 21.5

Cowpea 64 64

Miliet/cowpea 26 26

WEEDING (lst) :

Millet/cowpea 103.0 267

Millet 106.0 289

Cowpea . 1982 754

WEEDING (2nd)

Millet/cowpea 54.8 - 338

Millet 450 344

Cowpea 358 39.6
Notes

* Weeding data are the sum of the time for inter-row cultivation using one operator
working with one pair of oxen (time requirement range 3.5-4 person-hours ha™)
and hand weeding within the row,

¢¢ Weeding with spring-tined cultivator

ment based on the syn-
thesis of promising re-
sults from the more basic
research activities was
started in 1986. The
SE treatment combinations
were based on the use of

+/-12 phosphate fertilizer, rota-

| tions of improved millet

0 | and cowpea varieties, and

0 animal traction for pre-

0 planting cultivation and

0 inter-row weeding. The

plots were large enough

I;: g‘ﬁ for measuring material
+/-432 and labour inputs.

+/-4.36 The AT component in-

+/-5.62 volved pre-planting ridg-

+/-447 pre-p § rice

ing using a single-mould-
board plow pulled by a
pair of oxen. Ridges were
spaced 15 m apart.
Preliminary results
indicate that ridging took
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e .;;;,,,‘,\13 h ha'l Hand p]ammg traditional mlllet and

* cowpea required 33 person-hr ha'l. The more
densely planted improved millet “required

215 person-ht ha'! and sole cowpea 64 per-

son-hr ha

The first weeding of AT-cultivated plots re-
quired less than 25% to 50% of the time spent
weeding by hand depending on the cropping

system. A tined cultivator was used t'or the AT

weeding. Ridging reduced weed popnlations
and the AT tinc-cultwator was much faster
than hand cultivation. The second AT weedmg

required 46% of the time spent in hand weed-

ing because inter-row weeding still had to be
done by hand (Table 4).

While the simplest and most widespread AT
- equipment has been used for experimental
_purposes, the “Nikart” WTC is used for regu-
lar general operations of the research farm at
the ICRISAT Sahelian Centre. Trees and

shrubs outside designated windbreaks were

pulled by hand and removed with horses, Pri-
mary tillage, fertilization, seeding, and weeding
were accomplished with three “Nikarts”. Two
pairs of oxen or cows were used per AT equip-
ment unit during the day to develop and crop a
total of 25 hectares. Ridging and weeding
operations were carried out on another 120 ha.
Each equipment unit effectively accomplished
a quarter of the work of a 40 kW tractor. The
quality of the operations carried out was equi-
valent or superior to the same operations ac-
complished with a tractor. The experience on
the research station at Cinzana in Mali with
the Nikart is similar.

Research needs and networking

Any agricultural research institution in the
SAT must conduct research and farm oper-
ations at several levels of technological sophis-
tication relevant to the diverse farm enter-
prises and ecologies within the region. Al-
.though a significant part of our programme is
carried out with hand labour or tractors, AT
offers an intermediate alternative that is rela-
tively affordable, not too sophisticated, and, if

~ properly applied, can effectively hélp farmers

to increase their agricultural productivity.

,ICRISAT has demonstrated that a properly

conceived, AT-based crop management strate-

gy can have significant impact on productivity.
‘It has also been shown that the BBF system is

applicanle primarily on Vertisols with relative-
ly reliable rainfall.

India has a long and sophisticated tradition of
AT use. In West Africa, efforts to introduce

" and intensify the use of AT began in this cen-
- tury. ICRISAT should exploit the Indian-Afri-

can contrast while exploring the possibilities

for AT in the future.

In Africa, it is important that the mformauan
base necessary to fully exploit AT use be de-
veloped and disseminated. Appropriate tech-
niques exist but are often unknown to those
who could best benefit from their use. In some
cases existing techniques need to be adapted
through appropriate research to become most
eifective. Whatever be the case, it is only by
working with animal traction techniques and

-equipment on both the production and re-

search level that the potential of AT will be
realized.

Conclusion |

The use of AT and equipment is commonplace
in India, In West Aliica it was almost unknown
as recently as 50 years ago, and it is still not

widely practised. Increasing population pres-
sure makes the intensification of crop produc-

tion inevitable although in Africa, population

densities are generally lower than in South
Asia. The technical characteristics and adop-
tion patterns of the animal traction compo-
nent will necessarily reflect these and other
differences.

~ As an isolated technique the introduction or

intensification of AT use has not had a sub-
stantial effect on farmer efficiency. However,
when it has been coupled with improved biol-
ogical and chemical technology, appropriate
soil management techniques, and adapted
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- equipment there have been substantial and
sustainable increases in production. Further-
. more, significant synergistic interactions exist
between AT use and other crop production
techniques.

- AT has an important role to play. in streng-
thening agriculture. The exchange of informa-
tion among cooperating institutes on imple-
ments and tools, agricultural mechanization
programmes and relevant technological devel-
opments will accelerate this process.
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Title photograph (opposite) |
Demonstrating an adapted Super Eco seeder at Yundum, The Gambia’
(Photo: Paul Starkey)
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Adapting Animal Power Equipment
in West Africa - -
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Developpement et adaptatlon de Péquipement de
' tractlon animale aux conditions locales du
Departement de Niamey

par

S. A. 8. Harouna et R. Imboden
Amsanat Ruml et Machinisme Agncole, Projet Productivité du Département de Ni iamey, Niger .

Résumé |

La cellule de I'Artisanat Rural et du Machinisme
Agricole (ARMA) a été créée dans le but d’amé-
liorer les matériels agricoles de traction animale
en recherchant une collaboration avec tous les
organismes nationaux qui vulgarisent ou produi-
sent ces matériels. Un autre objectif important de

 cette cellule est la formation-recyclage des vulga-
risateurs et des artisans ruraux impliqués dans
les programmes des projets de développement
agricole.

La collaboration avec ces organismes-a permis
de réaliser divers travaux généralement axés sur
une meilleure utilisation de I'énergie animale et
portant notamment sur la production d'acces-
soires et de piéces travaillantes, la réhabilitation
de maténiels aratoires, la recherche de prototypes
et l'appui a la fabrication locale de modéles rete-
nus. Les méthodes de travail de ARMA s'inspi-
rent des principes de fiabilité et de moindre colt
du matériel d'une part et, d'autre part, de son
adaptation aux conditions locales et aux types
d’animaux disponibles. Cela conduit ARMA a
effectuer des modifications sur le matériel en
fonction des besoins d'un groupe d'intérét donné,
en partant du matériel ou des possibilités et
connaissances locales en termes de fabrication et
de Vulgarisation.

De maniére générale, il n’existe pas de structure
idéale pour abriter les activiés de recherche-déve-
loppement sur le matériel agricole. Les diffé-
rentes options comportent des avantages et des
inconvénients. Mais quelle que soit 'option rete-
nue la condition minimale requise pour la réus-
site de latelier est la collaboration avec tous les
partenaires en amont (notamment avec les fa-
bricants, agronomes et zoolechniciens) et, en

aval, avec les structures de vulgarisation et les
utilisateurs (paysans et coopératives).

Introduction

Présentation de PARMA et cadre
d’activités

La cellule de PArtisanat et du Machinisme
Agricole a pour but de concevoir et de déve-
lopper du matériel et des équipements agri-
coles, A traction animale notamment. Elle as-
sure également la formation et le suivi des arti-
sans ruraux de la zone du projet. Cette cellule
fait partie d’un projet agricole intégré: le Pro-
jet Productivité Niamey (PPN). Le PPN a pour
objectif de renforcer les services techniques
départementaux des ministéres de I'Agricul-
ture et des Ressources Animales en vue de
promouvoir I'accroissement de la production
agricole en général.

Le PPN soutient donc essentiellement des
opérations ponctuelles et précises menées
pour la plupart par des services techniques
(élevage, production agricole, forét et faune,
animation féminine, crédit agricole) a travers
un appui logistique, des subventions et des cré-
dits & court et 3 mcyen terme,

En plus de ces opérations d’appui, le projet
méneda travers ses cellules une série d’actions:

Formation aux thémes agricoles modernes
de jeunes couples d’agriculteurs (150 a
180) durant une campagne agricole dans
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6 centres de perfeononncment techmque
et dans 17 centres villageois de formation.

. _Recherche agronomnque et démonstration
de pratiques culturales dans ces 23 centres
et dans les villages-test (28 en 1987).

- Promotion d’activités coopératives de pro-
duction agricole, maraichere et artisanale
a laide d’un fonds d’investissemcnt local
remboursable par les intéressés,

- Renforcement de l’agencc départementale
~ de crédit agricole et préfinancement des
équipements placés A crédit auprés des
agriculteurs ex-stagiaires des ceatres de
perfectionnement technique et villageois.

- Soutien aux coopératives de développe-
_ment par un appui logistique et des crédits
~pour les approvisionnements en intrants

agricoles et formation des gestionnaires et
des magasinicrs de coopérative.

La recherche de prototypes se fait donc au
centre d’'un ensemble d'activités qui assurent
un feed-back du terrain et des structures de
formation et de vulgarisation.

Prilicipaux organismes en contact
avec PPN-ARMA | |

Le Niger posséde un hombre important d’or-

. ganismes bien expérimentés qui travaillent
dans le secteur rural et agricole et qui sont par
ailleurs soutenus par des sources de finance-
ment et des organismes trds divers (FAO,
Banque Mondiale, USAID, FED, etc.). Les
principaux interlocuteurs techniques sont les
suivants;

La recherche

L’Institut National de Recherche Agronomi-
que du Niger (IRAN) a son centre 2 Niamey. Il
conduit des recherches dans les domaines de
Pagronomie, de Pagro-économie, et de la fo-
resterie, Il est soutenu par PUSAID, la FAO,
la France, les Pays-Bas, etc. L'ICRISAT a un
centre important 4 Sadoré, 4 40 km de Niamey.

Une extension en cours de réalisation devrait
faire de cette antenne le centre ouest africain.
Un nombre important de chercheurs travail-
lent sur la recherche de nouvelles variétés et

-sur les systémes de culture, y compris Vutilisa-

tion de la traction animale. Le Projet National
de Machinisme Agricole, qui a récemment été
mis en place dans le centre du pays, a pour but
d’établir une antenne. de I'IRAN 2 Birni

‘N’Konni et d’établir un Comité Naticaal de

Machinisme Agricole qui sera chargé de coor-
donner les recherches dans cette matiére.

La formation et la vulgarisation agricole

L'Institut Pratique du Développement Rural
(IPDR) situé a Kollo forme, sur 2, 3 et 4 ans,
des agents techniques, des conducteurs de tra-
vaux et des conseillers agricoles. Cette école
forme et recycle P'essentiel des cadres nigériens
de lagriculture, des foréts et de la faune ainsi
que ceux de Panimation au développement.
L’Ecole des Cadres de PElevage se trouve éga-
lement 2 Kollo. Elle fofme des cadres de diffé-
rents niveaux qui rejoignent ensuite les ser-
vices et projets de santé et de production agri-
coles. Les CPT et CVF ont formé en 1986
Pauto-encadrement paysan aux techniques
agricoles.

Distribution de matériels et de crédits
agricoles

La distribution des intrants agricoles se fait es-
sentiellement par le biais des coopératives et
des groupements mutualistes. Ceux-ci trans-
mettent leurs besoins A travers les structures
coopératives (locale, sous-régionale, régionale
et nationalc) 3 une centrale d’approvisionne-
ment coopérative qui se charge des achats et
du transport. Les ateliers de fabrication de
matériels agricoles qui livrent des équipements
a la centrale d’approvisionnement commercia-
lisent également directement une partie de
leurs produits dans les zones proches des ate-
licrs centraux et secondaires. La Caissc Natio-
nale Je Crédit Agricole (CNCA) qui possede
plusieurs agences sur tout le territoire assure
Pessentiel des crédits de P'équipement pour la
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culture attelée. Tous les projets de développe-
ment et les coopératives bénéficient de lignes
de crédit en fonction .de leurs activités.
L’octroi du crédit est contrdlé par des comités
techniques au niveau du département et des
arrondissements.

La vulgarisation et U'encadrement
agricole |

L’encadrement des agriculteurs et la vulgarisa-
tion des themes techniques (semences sélectio-
nées, engrais, produits phytosanitaires et cul-
ture attelée) se font principalement a travers
les services de la production agricole qui ont
des agents jusqu'au niveau des districts. Par
ailleurs, "plusicurs “Projets Productivité” (en
principe un par département) et des projets
agricoles centrés sur des régions ou des amé-
nagements précis, forment des groupes d’agri-
culteurs, les équipent et les encadreat. Toutes
les actions d’encadrement des projets (durée
de vie limitée) se font soit par Pintermédiaire
soit avec la collaboration des services agricoles
et des structures nationales permanentes, les
offices notamment.

'Les structures de production du
matériel agricole

C'est un ensemble d’ateliers spécialisés qui as-
surent la fabrication du matériel agricole. Ces
ateliers, au nombre de quatre, sont répartis sur
'ensemble du territoire. Certains d’entre eux
ont également des ateliers secondaires qui dé-
pendent plus ou moins de Patelier central.
Dans certains cas, ces ateliers secondaires
commercialisent le matéricl de I'unité centrale
en plus de leurs propres productions. L'impor-
tance des ateliers ainsi que leurs origines sont
assez variables. Jusqu'en 1984, ils étaient en
principe tous coiffés par une structure centrale
qui assuraient la planification, les approvision-
nements ainsi que la prise en charge des pro-
duits finis. Ceux-ci étaient ensuvite commercia-
lisés par l'intermédiaire de la centrale d’appro-
visionnement des coopératives. Actuellement,
chaque atelier est devenu indépendant du fait
de la dissolution de la structure centrale ct le

ralentissement des activités de la CNCA a
obligé ceux-ci a rechercher des marchés locaux.
La production s’est donc diversifi€e et certains
d’entre eux ont réussi A retrouver de nouvelles
productions qui leur pcrmettent d’assurer leur
autofinancement.

‘Recherche et développement de

nouveaux matériels agricoles

Introduction

Cette activité se situe 3 mi-chemin entre le
monde agricole (utilisateurs, instituts et pro-
jets de recherche, etc.) et les constructeurs et
fabricants (firmes étrangéres, ateliers indus-
tricls nationaux, artisans ruraux, entreprises
privées, etc).

La cellule ARMA n’a pas pour objectif le
créer des matériels pour les constructeurs mais
plutdt de faire évoluer le matériel et les équi-
pements agricoles vers une plus grande effica-
cité et un meilleur rendement économique.
Les prototypes qui sortent de la cellule peu-
vent étre aussi bien construits localement, par
des agriculteurs et des artisans, qu’étre pro-
duits en séric, par des ateliers industriels
nationaux.

La gamme de matériels étudiés est en principe
axée sur une amélioration de la production
agricole et une meilleure utilisation de P'éner-
gie animale. Les zones de culture visées com-
prennent aussi bien les sols dunaires que les
cultures irriguées (contre-saison notamment).
Les recherches englobent aussi les matériels de
transport a traction animale, 'amélioration de
'exhaure a traction animale, la transformation
et le stockage des produits agricoles en milieu

paysan.

Développement de prototypes
Elles s’articulent autour de 4 axes:

- Les travaux portant sur la production d’ac-
cessoires et des pitces travaillantes pour
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les matériels déjd mis en place et qui se
trouvent au niveau des agriculteurs (25%).

- La réhabilitation des matériels aratoires
non encore distribués et qui se trouvent en
stock dans les magasins des coopératives.
Il s’agit 13 de valoriser un patrimoine exi-
stant important en corrigeant certains dé-
fauts de fabrication et en adaptant sur ces
matériels les derniers résultats en matiére
de recherche sur les pidces travaillantes et
sur les accessoires. On pense notamment a
des matériels qui favorisent. la lutte anti-
érosive et répondent aux criteres économi-
ques en U'ilisant éventuellement la trac-
tion mono-bovine ou. {a traction asine
(15%).

- La recherche proprement dite de proto-
types, qui constitue le troisieme axe, s'ap-
puie essentiellement sur les résultats obte-
nus 2 partir du matériel déja mis en place.
On tient également compte des plus ré-
cents progrés en matiere de recherche ap-
pliquée obtenus auprés des exploitarits
agricoles du département. Dans tous les
cas Fobjectif prioritaire est une recherche
de P'évolutivité des matériels existants afin
de profiter des acquis et de Pexpérience au
niveau des vulgarisateurs et des artisans
notamment (50%).

- L'appui A la fabrication locale des modeles
retenus, que ce soit au niveau des paysans,
des artisans ou de Pindustrie. A ce titre,
Patelier de prototypes établit les dossiers
techniques (dessins de fabrication, métho-
des de fabrication, structure de prix de re-
vient) et le cas échéant fabrique les outil-
lages spéciaux, tels que le gabarit de
contrle, pour promouvoir I'intégration
locale de la fabrication en lieu et place de
'importation (10%).

Les prototypes actuellement a I'étude sont les
suivants;

- les bétis légers, acceptant si possible des |

piéces travaillantes

diffusées.

standard  déja

- La mise au point et Padaptation de
moyens d’exhaure traditionnels ou nou-
veaux a traction animale. '

- La production de matériel de traitement
post-récolte, d’équipements de ferme, etc.

- les charrettes de grand gabarit a traction
animale.

Capacité et potentiel de I’atelier

L'atelier est doté d’un équipement puissant
qui lui permet de réaliser ou de modifier rapi-
dement un équipement en cours de test. Clest
un point important pour l'aboutissement ra-
pide d’'une étude de prototypes car le temps
durant leqnel les conditions idéales d’utilisa-
tion sont remplies est souvent trés court et dé-
pend d’éléments climatiques imprévisibles.
Ainsi au cas ol une modification est nécessaire
durant un test, il est possible de réagir rapide-
ment et de reprendre le test aussitot apres.

Le personnel technique, au nombre de 10, est
composé essentiellement de professionnels.
Une moitié d’entre eux est constituée d’ou-
vriers t-és expérimentés souvent formés sur le
tas, et I'yutre moitié est récemment sortie d’é-
coles professionnelles techniques du Niger.

Le potentiel de Patelier en équipements pour-
rait couvrir des besoins plus importants que
ceux du projet et il est prévu de recruter du
personnel complémentaire pour sous-traiter la
fabrication de prototypes pour d’autres pro-
jets, au fur et 3 mesure des possibilités. Ceci
diminuera les charges récurrentes et entraine-
ra une plus grande rentabilité de Péquipement
disponible.

Méthodes de travail de PTARMA

Les activités de la cellule sont sous-tendues
par les concepts suivants:

- Le matériel qui est étudié doit avant tout
étre fiable et abordable pour les agricul-
teurs auxquels il est destiné, en évitant
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dans toute la mesure - du _possible - le :

recours systématique au crédit & moyen
terme,

- Une diversification du matérle! est recher-
chée afin de P'adapter aux circonstances

rencontrées (types de sols et de culture,
moyens financiers disponibles, entretien,

etc.), en évitant de multiplier les types et
les dimensions des’ composantes comme la

* boulonnerie, les ressorts des culnvateurs,j :

les systémes d’attache, etc.

- Diverses formes d’utxhsatxon de l’éner e
8’

animale sont étudiées sans forcément inté-
grer des instrument aratoires non renta-
bles dans I'équipement de base de I'utilisa-
teur. Un é€leveur, par exemple, peut trés
bien utiliser un animal de trait pour I'ex-

- haure ou des transports sans posséder dé-
quipement aratoire.

- Les équipements sont recherchés en fonc-
tion de la taille des types d’animaux habi-

tuellement disponibles plutt que de re-

chercher des animaux qui conviennent a
un matériel donné,

- Dans toute la mesure du possible, et a
condition que la qualité et la fiabilité des
équipements ne soient pas remises en
cause, on utilisera les matériaux de récu-
pération et ccux disponibles localement;
les approvisionnements spéciaux resteront
des exceptions.

- Les outils sont congus de maniére A faire
fabriquer par Pagriculteur le plus d’élé-
ments de son équipement, notamme 1t les
harnachements et les parties en bois des
jougs. Dans d’autres cas, on favorisera
prioritairement le travail des artisans
avant d’avoir recours a des ateliers
industriels,

Résultats obtenus

Malgré la mise en place relativement récente
de la cellule, plusieurs prototypes de matériels

aratoires ont été réalisés. Certains d'entre eux

~ont €té produits en petite série afin d’élargir Ia

zone de test et vérifier si ce nouvecu matériel
pouvait rendre service 2 un grand nombre
d'agriculteurs.

Modification du béti Arara

Ce biti a été commercialisé ces dernidres an-

nées par dizain s de milliers d'exemplaires. 1l a

- été étudié pour des travaux lourds, labours et
- buttage notamment. Par la suite, on a adapté

des traverses de fer en U sur lesquelles ont été
fixés les ressorts du type Nolle avec des pla-
tines de fixation spécialement congues A cet
effet.

- Ce béti Arara, qui donne de bons résultats en

terrain irrigué, a par countre le désavantage d’é-

tre trop lourd sur des sols légers qui re-

présentent 90% des terres cultivées au Niger.
En outre, les traverses en U ont tendance 2 se
vriller en cas de rencontre avec une souche ou
une touffe ’herbe bien enracinée. Par ailleurs,
il n’est pas possible de travailler en interlignes
dans du mil qui “tale” car les traverses blessent
les tiges. Les réglages nécessitent 2 clés qui
sont trop longs et aléatoires du fait de la
roville qui s’installe dans les filetages dés la
deuxidme saison.

La recherche a donc porté sur une plvs grande
1égereté de I'ensemble, des traverses réglables
en largeur et le remplacement des réglages

avec boulons par des axes goupillés. Deux mo-

deles différents sont nés de ces modifications:

- Un modele dit de transition qui est destiné
aux agriculteurs qui ont déja un équipe-
ment et sur lequel on peut monter de nou-
veaux accessoires sans avoir a reprendre le
béti de base a Patelier.

- Un modele amélioré qui est tiré des stocks
existants et qui sont transformés avant
d’étre commercialisés.
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Traverses

- Les traverses sont séparées en deux et cou-

lissent sur le biti en se cronsant ce qui

- permet de vaner "eﬁcombrem ent et la lar-~

- geur du travail.

- Les traverses centrales sont reliées auxtra- -
- verses arridres par un fer. platfsoudé sur
- champs 2 leurs extrémités. Ceci empéche
" les traverses de se vriller sans alourdir

P« “ble, car il est alors possible de sup-
p:- :rledoublage du U,

- Les traverses centrales sont légerement
surélevées, ce qui évite de retourner ie ba-
ti-poutre au moment du passage de la
charrue 2 la version cultivateur.

Roulette

- Lors du remplacement de Paxe de la rou-
lotte, une série de trous sont percés sur le
montant; il est ainsi possible de remplacer

la poignée de blocage par un axe goupillé,

Cette transformation, qui peut étre faite
par un forgeron, facilite considérablement

le réglage de la profondeur de I'outil sur le

licu de travail.

Piéces’travaillantes

- Plusieurs pidces travaillantes dites “amé-
liorécs” sont proposées au moment du
- remplacement des pitces d’origine usées.
Ces nouvelles pieces se montent sur les
étangons existants et il est possible de re-
venir au montage d’origine A tout mo
ment. Les forgerons ayant requ rne forma-
tion proposent les alternatives suivantes:

- Rasette profilée, bien a plat, de 210 mm
au lieu des 160 mm de la version originale.

- Soc canadien reversible non compris dans
la composition d’origine.

- Soc de labour A bec de canard pour la pé-
nétration et la stabilité dans les scls
dnfﬁcn!es.

- Pics fouilleurs pour les scarifiages a sez,
‘effectués avant les pluies.

Régulateur goupillé |

Régulateur goupillé avec report de traction
pour éviter la torsion de I'ensemble dans des
iravaux lourds.

Support de roulette

Suppoit de: roulette incliné ct attache da biti
'modifiée permettant un relevage maximum de

~ la ruulette, une plus grande profondeur de tra-

vail et Putilisation d’étancons courts, d’oit une
améloration de la stabilité de Poutil.

Accessoires en cours de réalisation

- Train avant a double roulettes povr
conduitc 3 une main et guidage depuis
Parriére par un seul homme.

- Renforcement des mancherons par sou-
dure pour prévenir la casse de Passem-
- blage du guidon sur les montants.

- Régulateurs goupillés avec une chaine de
report qui évite la torsicn dn régulateur et -
~ allonge la chaine de traction.

Prototypes dérivés de 'amélioration
du biti Arara

Les recherche effectuées sur I'adaptation du
biti Arara ont également débouché sur
2 autres prototypes:

- Conception d’une houe a base extensible i
partir d’'un stock important de houes
asines en utilisant les résultats des re-
cherches et certaines pitces travaillantes
de la houe Arara.

- Fabrication d’un bét' en tole pliée pour at-
telages légers (mon«.boeuf, 4ne.)
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La conception de ces deux outils a été
conduite en gardant les pi¢ces composantes du
matériel de base (Arara). Cette démarche a eu
pour résultat de diversifier le matériel d’entre-
tien des cultures sans modifications sensibles
de Passortiment de pieces détachées. Dans le
cas ol Pon change une pitce composante

(pieces d’usure notamment), on garde la carac-

téristique d'interchangeabilité de maniere a
pouvoir, le cas échéant, dépanner Poutil avec
une pi¢ce d’origine. Ce concept a parfois com-
pliqué notoirement le travail de conception et,
dans certains cas, il a diminué la performance
de I'outil. Cependant la garantie d’un entretien
facile et d’'une vulgarisation simple a été sauve-
gardée, ce qui est essentiel dans le contexte du
développement de la traction animale en
milieu rural,

Conclusions et recommandations

Philosbphie de la recherche

L'étude d’un matériel agricole se fait en fonc-
tion d’un certain nombre de critéres et de prio-
rités. Bien qu'il existe un certain objectif final
commun, il arrive souvent que les objectifs im-
médiats et A court terme des financiers, cons-
tructeurs, réparateurs et utilisateurs varient
sensiblement. En effet, les démarches varient
considérablement selon que I'on se place du
point de vue d’un de ces différents partenaires.

La recherche de nouveaux matériels va donc se
faire en fonction du groupe d’intéréts qui com-
mande cette recherche. Latelier de recherche -
développement utilisera ainsi des procédures
et des démarches qui vont sensiblement diffé-
rer suivant les cas:

Si cette c:fération est initée pour le
compte d’un donateur étranger

Un consultant ou un projet local sera sollicité
pour prendre contact avec les autorités locales
et les constructeurs potentiels susceptibles
d’absorber une certaine quantité de crédits. La
tendance va étre de porter le choix sur les ma-
tériels dont les composantes sont disponibles

dans le pays d’origine du donateur parce que,
en général, les conditions du don Pexigent.

‘Risques

11 est tout a fait possible que le matériel qui se-
ra retenu ne correspondera pas au standard de
celui déja en place. Cela entrainera des pro-
blémes de maintenance ¢t peut-étre méme de
vulgarisation. D’autres risques comme des prix
de revient €levés ou une trop grande sophis-
tication sont également A craindre étant donné

~ le niveau technologique du partenaire .adus-

triel du pays donateur.

Si cette opération est initiée par une
industrie

La réflexion va s'articuler notamment autour
de 2 concepts de base:

- Le potenticl disponible pour réaliser une
fabrication en série au sein de I'usine ou
du groupe en question.

- Le profit réalisable et le temps d’immobi-
lisation des capitaux,

Risques

Il n’est pas certain que la standardisation soit
respectée d’'une année A l'autre. D’autre part,
les matériels offrant le plus de perspectives
commerciales seront retenus en priorité. Enfin
les possibilités de modification de certaines

pitces pour en faciliter la maintenance ne

pourront pas toujours étre prises en considéra-
tion, surtout si cela complique la fabrication.

Si cette opération émane d’'une
structure d’approvisionnement et/ou de
commercialisation

La structure qui comporte une organisation
interne de type administratif va rechercher une
gamme de matériels susceptibles de couvrir de
maniére satisfaisante Pensemble du territoire.
Dans le but d’une simplification évidente, elle
va se limiter 3 un certain nombre d’assorti-
ments-types avec des conditions de vente uni-
formes pour tous les agriculteurs.
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Risques

Cette option, qui va entrainer une centralisa-
tion des opérations, va couper les relations en-
tre les producteurs et les utilisateurs finaux, la
structure de distribution jouant le role d’inter-
médiaire, Les lois du marché et les demandes
de modifications des utilisa.curs ne seront pas
bien perues par les producteurs tandis que les
intermédiaires et les stocks entrafneront unc
hausse sensible des prix de revient a
Putilisateur. o

Si cette opération est exécutée au sein
d’un réseau artisanal

La recherche-développement du matériel tien-
dra compte du potentiel des artisans. Comme
. pour les constructeurs industriels, Paspect
commercial et la possibilité d’écoulement se-
ront trés importants avec peut-itre un coft
moins élevé. Les produits correspondront aux
besoins des cultivateurs car ils seront en géné-
ral commandés directement par ceux-ci.

Risques

1l n’y aura pas d’interchangeabilité des pieces
d’usure qui devront étre ajustées séparément
sur chaque matériel. Cela entrainera une trés
grande dépendance - des agriculteurs et la
concurrence aura de la peine A se faire sentir,
ce qui risque d’entrainer des coiits d’entretien
élevés. Le plus grand danger sera que la
conception d’un matériel ne sera pas forcé-
ment basée sur des imperatifs agronomiques,
ce qui pourrait entrainer une dégradation ra-
pide des sols. Ce danger existe également avec
la fabrication industrielle.

Si cette opération est conduite par un
centre de recherche agronomique

L'étude sera réalisée sur la base de données
scientifiques solides. La réalisation des proto-
types sera faite en relation étroite avec des
chercheurs, ce qui devrait assurer une qualité
optimum du travail des outils.

Risgues

Il est prévisible que Pon aura une assez grande
quantité de modeles d’outils assurant chacun
un usage particulier. Il sera compliqué de gar-
der une certaine standardisation entre les dif-
férents modeles car cela suppose que l'on
diminuer quelque peu certaines performances.
D’autre part, un outil testé au sein du centre
ne sera pas obligatoirement efficace sur le ter-
rain pour différentes raisons (niveau des utili-
sateurs, environnement technique, ctc.).

Si cette opération est conduite par des
utilisateurs finals

L’expression des besoins passe généralement
par la comparaison avec des matériels existants
ou des expériences passées. La cultu.c attelée
suscite souvent un grand intérét dans les com-
munautés villageoises; elle n’est cependant pas
toujours bien comprise et n’est souvent pas
utilisée en fonction de critres agronomiques
ou de considérations économiques. En effet,
des critéres de prestige social, d’augmentation
de la production, grice en particulier 2 Pac-
croissement des superficies cultivées, priment
souvent, et pour des raisons évidentes, sur les
notions de conservation des sols, de préverva-
tion du milieu et d'investissement A long
terme.

Risques

La recherche-développement de matériels
agricoles aura de la peine A définir des objec-
tifs. Elle sera peu performante car elle aura
tendance 3 se disperser ou, au contraire, elle
ne concernera qu'une petite région. Les inves-
tissements en hommes et en moyens matériels
seront difficiles A rentabiliser.

En résumé, il n’y a pas de structure d’accueil
idéale pour abriter une activité de recherche-
développement de matériel agricole. Les diffé-
rentes options comportent des avantages et
des inconvénients; cela impose ie recours 2 des
compromis entre ces différents aspects.

158

Animal Power in Farming Systems }




Pro,pbsitio,ns pdur Pétude d"une
-structure de recherche-développement

1l existe deux grandes options de domiciliation
des activités de recherche-développement:

- lLa recherche—dévcloppement’ de proto-

types est rattachée & une structure dépen-

dant du Génie Rural et la coliaboration
des autres partenaires est recherchée.

Cette solution est la plus classique et cest elle

qui domine dans les pays africains franco- -

phones. Elle a été longtemps utilisée dans les

pays avant Pindépendance au moment ol ceux-

ci n’avaient pas encore d’unités de production
et ol Pemploi du matériel agricole de culture
attelée par les petits exploitants était marginal.

Elle a I'inconvénient d’étre coliteuse (frais ré-

currents élevés) et elle a souvent un caractere

trés administratif qui limite les contrats inter-
ministériels. (

- La recherche est conduite par une indus-
trie qui s’appuie sur des instituts natio-
naux de recherche, pour les aspects agro-
économiques, et sur des structures natio-
nales de commercialisation.

Cette solution a été généralement adoptée
aprés l'indépendance des pays africains, au
moment od les industries de matériels agri-
coles se sont mises en place et o la coopéra-
tion des pays développés était encore trés peu
diversifiée. Elle présente Pinconvénient que, la
plupart du temps, seuls des matériels suscepti-
bles d’étre produits en série importante sont
étudiés. '

La démarche adoptée par le Niger est diffé-
rente. Elle n’est pas définitive mais elle cons-
titue une voie assez originale: on appelle une
collaboration de tous les niveaux intéressés par
la recherche-développement de propotypes ue
matériels agricoles autour d’un atelier de pro-
totypes dont P'objectif principal est la réalisa-
tion de nouveaux modeles, C'est dans ce
contexte que I'atelier de prototypes de 'AR-
MA a été créé. Actuellement, il répond aux be-
- soins exprimés par tous les services appuyés

‘Développement et adaptation de I'équipement au Niger

par le PPN. Au fur et & mesure des possibilités
pratiques, il répondra aux demandes de plus en

. plus nombreuses de projets et d’organismes

fort divers qui n’ont pas la possibilité finan-

_ciere de créer et d’entretenir A eux seuls un

atelie: de ce type.
Sur le plan national, l'atelier de prototypes

- s'est préparé & une collaboration étroite avec

le projet national de machinisme agricole, ré-
cemment créé et chargé d’animer un comité
national de machinisme agricole. En ce qui
concerne les relations avec les structures in-

~ dustrielles de fabrication et avec le réseau arti-

sanal il existe des liens de collaboration trés di-
rects. En effet, ces fabricants ne craignent pas
d’étre concurrencés par latelier de développe-
ment de prototypes étant donné que celui-ci
n’a pas pour objectif une fabrication en série.
Il peuvent ainsi compter sur un partenaire fi-
dele pour une contribution a leurs problémes
de développement de leur gamme de fabrica:
tion, mieux adapté A leur potentiel et A leur
clientéle.

Le financement du fonctionnement régulier de
cet atelier est assez modeste. En effet, chaque
projet finance au prix coiltant le prototype
qu’il y fait exécuter. Les ateliers de production
devront également prendre en charge le cofit
des outillages de production qu'on envisage de
construire pour leur compte. On étudie la pos-
sibilit¢ de continuer Paction de Patelier de
prototypes aprés la fin du projet financé par
PUSAID en 1988. On a notamment envisagé
de rattacher cet atelier a la Direction de I'Agri-
culture et Pon a prévu de compléter un nou-
veau financement de PUSAID avec des fonds
d’autres partenaires comme le FED et la GTZ.

Recherche-développement de proto-
types: conditions i réunir pour réussir

Quelle que soit la forme d’organisation de I'a-
telier de développement de prototypes, il de-
‘vra réunir un certain nombre de conditions
pour pouvoir atteindre son objectif. Les condi-
tions minimales sont les suivantes:
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‘-S'A.S Harounnotﬂ !mbodon o

' Dnsposer d’un pcrsonnel techmque pour
qui routine n’est pas synonyme de bon tra-

 vail. Ce personnel doit étre issu de la ser-

‘rurerie et de la mécanique générale et il

doit savoir utiliser du matériel agricole
pour comprendre ce quon attend de lui.

Pratiquer une pohthuc de “porte ouverte”
pour faciliter les contacts et entretenir des

rclations actives avec les instituts de re- -
cherche. De plus, des contacts fri quents et
parfou informels avec des hommcs du ter- .

rain sont trés instructifs.

Avoir une liaison permanentc avec les

structures de vulgarisation de fagon A étre
réaliste par rapport aux problémes du ter-

rain, que ce soit dans le cadre d'études
pour des modifications a réaliser, ou d'in- -

troduction d’un nouveau type matériel.

La concepiidn d’un nouveau type de maté-
ricl doit étre guidée par la recherche d’un

maximum d'interchangeabilité des compo-

santes avec le matériel déja vulgarisé. Une

diversification anarchique des entraxes de

fixation et des types de boulons peuvent
annuler les avantages d’une amélioration,
Ceci est également valable pour les pneu-
matiques et les pieces de rechange des
essieux de charrettes,

L’étude d’un prototype ne doit pas s’arré-

. ter A sa fabrication et A son essai mais tenir

compte des problémes posés par la vulga-
risation et la mise en fabrication. Ces deux

points doivent rester 2 Pesprit du cher-
cheur jusqu'au modele final.

Avant la mise en route pour la recherche

d’'un nouveau type de matériel, il est né-
cessaire de définir les caractéristiques te-
chniques recherchées et de les consigner
par écrit (protocoles de recherche). Un
groupe représentatif composé de per-
sonnes expérimentées de différentes disci-

plines techniques devrait se réunir pour
effectuer ce travail préliminaire. Ce
‘groupe devrait se concerter ' périodique-
ment au fur et 3 mesure de P'élaboration
du prototype, de fagon a pouvoir y appor-
ter une contribution et le cas échéant des
cnthues constructives.

~ Condition supplémentatre

- Latelier - devrait disposer d’une certaine
flexibilité dans ses approvisionnements -
qui lui permette d’acheter rapidement du
matériel complémentaire au cours de la
réalisation "d’un prototype. Cette fluidité
est un atout important pour tous les maté-
riels & T'étude et surtout pour ceux qui ont
une période de test relativement courte
(conditions climatiques, croissance des
plantes etc.).

Avantages d’une collaboration au

niveau régional

Une collaboration au niveau régional ne sup-
pose pas obligatoirement I'existence d’une or-
ganisation nationale, Dans certains cas, des ca-
naux de relations et d’échanges d’informations
techniques pourraient exister entre deux éta-
blissements ayant des intéréts communs. La
collaboration régionale est également trés
importante au niveau de Péchange périodique
de techniciens et de chercheurs. Les raisons
peuvent étre la formation de personnel spécia-
lisé ou I’étude de P'organisation et de la gestion
d’un atelier ou des essais. Il est souhaitable
que des échanges d’informations par le biais
d’'une revue technique puissent servir A faire
connaitre les différents orgarismes a linté-
rieur de chaque pays. I 22 principaux résultats
et les démarches adoptées pourraient figurer
dans cette revue sous forme d'articles et de
photos.
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L’équipement de la traction animale au niveau de
- PInstitut des Sciences Agro-zootechniques (I.S.A.F.)

.

par

Alhassane Kesso Diallo

Ingénieur Machiniste, Professeur d Pinstitut des Sciences Agro-zootechniques de Foulaya, Guinée

Résumé

La Guinée est un pays @ vocation agro-pasto-
rale, avec ses régions agricoles naturelles: la
Basse, la Moyenne, la Haute et la Guinée fores-
tiere. L’élevage est surtout pratiqué dans la
Basse, la Moyenne et la Haute Guinée. L'intro-
duction et la promotion de la culture attelée a
depuis longtemps été au centre des préoccupa-
tions des autorités et paysans guinéens.

fﬁstoﬁqu‘ement, la Guinée a constitué le pdle @
partir duquel la culture attelée s’est propagée
vers les autres pays voisins (Mali, Sierra Leone,
etc). Mais malgré les efforts de promotion dé-
ployés, le matériel de culture attelée des paysans
se limite & la charrue, la herse et la charrette.
Ces équipements sont largement en dega des be-
soins en matériels agricoles de Pagriculture
guinéenne.

Dans le souci d’assurer une plus grande diversifi-
cation du matériel agricole, IInstitut des
Sciences Agro-zootechniques (1.S.A.F.) expéri-
mente plusieurs équipements agricoles pouvant
efficacement contribuer @ l'extension de la cul-
ture attelée. Les efforts de recherche portent es-
sentiellement sur lutilisation de nouvelles es-
péces animales, le test de nouveaux outils, I'éva-
luation de leffort de traction requis et la promo-
tion de la monotraction. Les résultats obtenus
pourraient accroftre l'efficacité de la traction
animale et favoriser ainsi l'accroissement de la
productivité de l'agriculture guinéenne.

Apercu général

La République de Guinée est un pays a voca-
tion agro-pastorale et se subdivise en quatre
zones naturelles: Basse Guinée, Moyenne Gui-
née, Haute Guinée et Guinée Forestiere. L'é-
levage est surtout pratiqué en Basse et en

Haute Guinée. Les espices animales de trait
rencontrées sont les bovins et les équidés.

La traction animale a toujours préoccupé le
cadre et le paysan guinéens. Avant 1930, elle
partait de la Guinée pour s'étendre aux pays
voisins (Mali, Sicrra Leone, etc.). De méme, le
gouvernement a consenti des efforts nor négli-
geables pour la promotion de la traction ani-
inale. En 1968, la Guinée importa de la Chine
un important lot de matériels agricoles 2 trac-
tion animale (charrues, herses, semoirs, ma-
cha-japonais, 2tc). Ce matériel était destiné
aux écoles, alors appelées Centres d’Enscigne-
ment Révolutionnaire (CER). En 1973, I'U-
sine d’Outillage Agricole (USOA) pour la fa-
brication sur place d’une gamme variée de ma-

- tériels A traction animale (chaine d’attelage,

charrue, herse, matériels aratoires, etc.) a été
construite.

Cependant, malgré les efforts déployés, I'utili-
sation de Péquipement de traction animale au
niveau dv raysan s'est seulement limitée 2
'emploi de la charrue, de la herse et de la
charrette. Mais dans certains centres de re-
cherche (Institut des Sciences Agro-zootechni-
ques de Foulaya, Centre de Recherches Agro-
nomiques de Kilissi, Timbi-Madina), on ren-
contre unc grande diversité de matérigls.

Les paysans des grandes régions d’élevage pra-

tiquent la traction animale selon les modalités
suivantes:

* Mode de traction

Traction & 2 bétes avec un joug de téte par
paire. La race généralement rencontrée est la
trypanotolérante N’Dama.
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 Mode de dmssage

s Le dressage commence par le cho:x des taur- .
“eaux de 2 2 3 ans: Aprés leur avoir percé la

PR | Y PR W) 7Y P

Clmaun nuaiuu:, 18 auimaun aum 1Mmooviiscs
‘pendant une semaine environ. Par la suite,

Pentrainement est initié avec la traction d’un
“morceau de boxs L’adaptatnon aux travaux spé -
‘cnﬁques débute généralcment par Ie labour su- ’

Sy Tk

; Lorsque ces legons sont assnmnlées par les ani- e
* maux, ils sont somms a des charges- plus diffi-

atlaas Fals Sonmgemant senim salhaccatta

PN . Jaey

S, muuur p[uluuu, UaldPULL pPal Vilalivitv,. -

ete.

Mode dutilisation |
. Une fois le dressage terminé, les animaux sont
 attelés. suivant, le besoin de Putilisateur et son

équipement. Les travaux commencent géné-
ralement trés t6t le matin pour finir avant mi-

di, heure 2 partir de laquelle les animaux sont

libérés pour le péturage naturel, Le soir, ils

sont conduits aux enclos d’ot ils sont repris le

lendemain pour une nouvelle journée de
travail.

Matériel utilisé

La charrue

Les travaux de labour sont réalisés a Paide des
charrues simples, sans tenir compte des carac-
téristiques des sols. Les charrues utilisées sont
d’origine chinoise, italienne et guinéenne
(USOA et forgerons locaux),

"La herse a dents

Elle est utilisée aprés le labour pour ameublir .

superficiellement le sol. La herse réalise 2 la
fois la préparation du lit de semences et I'en-
fouissement des graines et est fabriquée a 'U-
SOA. La suite des travaux (semis, entretien
des cultures, apport d’engrais, récolte) s'exé-
cute manuellement

- Les charrettes

En Haute-Guinée les fnes et quelques rares
chevaux sont utilisés dans le transport a Paide

dac chavrattae de fahrication locale,

R vuleltV\? VW ALIE AWMRAWES AW WALS!

| En résumé, le matéricl disponible est de loin
en degd des besoins du paysan guinéen. C'est la

raison pour laquelle certains centres de re-

cherche, tels que 'LS.A'F. oeuvrent 2 la mise
~ sur pied d'un eqmpement complet, varié et
B ‘”f-"vulgansable - ‘

‘Matériel de traction ammale
expérimenté a 'LS.AF.

Les animaux utilisés sont des résultats du croi-

" sement des races étrangeres (races jerseyaise et

la Rouge des steppes) avec la race locale

~ N'Dama. Le produit génétique révéle' d’excel-

lentes qualités: rusticité, résistance aux mala-
dies, robustesse suffisante, avec un poids vif
pouvant atteindre 500 kg; ceci lui permet d’é-

voluer sur tous les types de terrains (bas-fonds,
- chteaux). Le dressage du métis est beaucoup

plus facile que celui de la race locale.

Les boeufs métis ont réalisé avec succés cer-
tains travaux:

- labour, hersage, bmage et buttagc en cul-
ture de mais.

- labour, planage, nivellement en riziculture
mondée.

- labour, hersage et semis en culture
d’arachide. 1

- buttage et sarclage en cultures de banane
et d’ananas.

- ouverture des sillons d’irrigation pour le
mais, la banane et I'ananas.

- traction des charrettes pour le transport

des produits agricoles.

Compte tenu de la force de traction trés appré-
ciable de ces métis, chacune de ces opérations
est réalisable par un seul animal.

En plus du matériel rencontré au niveau des
paysans (charrue, herse, charrette), 'LS.A.F a
expérimenté quelques outils avec des résultats
appréciables:

- 182
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',Le-bﬁvail
1l permet d’immobiliser et d’habituer Panimal
* au joug et comprend:

- deux longerons reliés entre eux par des
traverses robustes.

- un joug de garrot.

La corde du nez

Cette corde est fixée sur un anneau métalhques
placé au travers de la cloison nasalle percée a

I avancé

Le joug
Celui utilisé est un joug simple de garrot en
bois présentant les avantages suivants:

- forme simple et construction plus facile.
- il s’adapte aussi aux boeufs sans corne.

- il permet la réalisation 4 bon escient des
travaux d’entretien des cultures sarclées.

- il n’exige pas une paire de boeufs; par
contre, il a comme inconvénient I'avance-
ment moins rapide des animaux, les efforts
étant appliqués au niveau des épaules.

Les chaines et la barrette de traction

La herse en bois de fabrication locale
Elle est destinée aux travaux de nivellement et
planage des casiers rizicoles et comprend:

- deux longerons de longueur égale 2 2 fois
celle de Panimal environ,

- un biti transversal ayant des péigncs d’une
longueur de 10 A 12 cm; ces peignes effec-
tuent le nivellement aprés défoncement.

- une lame en bois que 'on attache devant
les peignes quand il s’agit du planage du
casier. Cette opération appréte ce dernier
pour le repiquage du riz.

Le semoir

D’origine chinoise et de type a canelure pour
arachide, il posséde deux rangs avec un écarte-
ment réglable de 60 4 90 cm.

L'équipsment de la traction animale, L.S.A.F, Guinée

La bincuse pour mais
Outil destiné a Pentretien de la culture du
mais, il a été adapté a '1.S.A.F. et comprend:

- un biti de macha-japonais

- une section de binage qui peut supporter
soit deux dents unilatérales, lors du bi-
nage, soit deux dents en fléche, lors du
sarclage.

- une roue d’appui  sa partie arridre

- une roue limitatrice de profondeur avec
une vis de réglage.

La monotraction constitue I'élément essentiel
pour la réussite de cette opération.

Le buttoir ou macha-japonais

Cet instrument importé de la Chine peut tra-
vailler la terre jusqu’a une profondeur de 7 cm.
A Taide de cet outil, il est possible d’effectuer
certaines opérations d’entretien, notamment le
buttage, l'irrigation, le sarclage de I'ananas, de-
la banane et du mais. L'angle d’attaque du soc-
versoir est modifiable des deux cités, permet-
tant ainsi de verser la terre dans les deux sens.

La billonneuse

Elle réalise des billons en cultures marai-
chéres. Son travail est parfait lorsque le terrain
est bien labouré. Il est réalisé a partir de I'ad-
jonction de deux macha-japonais. La largeur
du billon est modifiable et varie de 10 4 15 cm.

Le dynamométre

En plus de I'expérimentation de ce matériel
nouveau, la chaire de machinisme s’est intéres-
sée 2 la détermination de la force des animaux.
A cet effet, elle a construit un dynamometre
qui comprend une tige crochet soutenant un
ressort & 'aide d’un écrou; I'ensemble est in-
troduit dans un cylindre. Pour fixer le dynamo-
meétre une bride est soudée au cylindre. Pour
graduer le cylindre il a fallu successivement
charger le ressort (crochet) de contre-poids de
30 kg qui le compriment, permettant ainsi le
déplacement de l'aiguille sur le cylindre. Ainsi
une compression maximum du ressort a été
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Tableau 1. Résistahce spécifique des outils et
rendement des animaux par opération cultu-
rale | :

Opérations Instruments Résistance Rendement
Culturales spcifiques  (kg/m) (mZJour/A)
Labour Charrue 690 1500
Buttage Macha-Japonais = 600 1200

_ Binage mais Bincuse adaptée = 292 2000
Planage Herse en bois 180 1500
(casier riz) (adaptée)

obtenue lorqu on a attemt 240 kg Cette expé '
rience a permis de déterminer: ‘

- la force maximale d’'un animal qui est de
185 kg.

- la pulssance d’un animal lors du buttage
qui est de 0,73 kw. -

Conclusions
- La République de Guinée présente des
- conditions favorables a I'élevage.

- Les cultures pratiquées (riz, mais, ara-
chide, fonio, ananas et bananes) s adap-,
tent bien & P'utilisation de la traction ani-
male dans le milieu paysan.

Le matériel existant au niveau des paysans
guinens est trés insuffisant pour une
meilleure vulgarisation de la traction
animale.

Le matériel expérimenté i I'LS.AF en

1982/1983 pourrait servir d’exemple pour
une extcnsion de la culture attelée. L’auto-
suifisance alimentaire d’un pays ne peut
.étre assurée en grande partie qu’a travers
Paide qu’on apporte aux paysans. Une des
- voies les plus sfres serait la vulgarisation
‘de la traction animale.

- La détermination de Peffort de traction et
 l'utilisation de la monotraction A I'LS.A.F
ont permis de mettre en valeur les boeufs
métis par rapport aux animaux de race
locale.

Nous suggérons que les instituts agronomiques
et les cadres de I'économie rurale fassent de la
traction animale une de leurs préoccupations
essentielles. Les résultats obtenus a I'LS.AF,

-est un fait éloquent. Nous approuvons et en-

courageons les rencontres internationales
pour un échange de points de vues sur un pro-
bléme aussi important que la traction animale.
Ainsi une aide efficace pourra étre apportée
aux paysans.
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Aniiﬁal poWer equipment at the farm level
- inThe Gambia

by

- Sidi M. Jarju, Dawda M. Sarr and Alphu 1 Marong

Soil and Water Management Unit & Agri'culmm Engineering Unit
Ministry of Agriculture, Banjul, The Gambia

Abstract

Background information on the use of animal
traction in The Gambia is provided. The use of
animal-drawn implements has increased greatly
since the mid-70s. The types of animal power
equipment in use at farm level are described. The
multipurpose Sine Hoe toolbars, imported from
neighbouring Senegal, are the main implements
employed by farmers. The major problems and
constraints relating to the use of animal power
equipment at field level are discussed and corre-
sponding solutions suggested.

"The background of animal
traction in The Gambia

Oxenization started in The Gambia in the late
1940s when the Sutlidge single-mouldboard
plow was introduced for demonstration pur-
poses. The first real move from traditional
hand cultivation methods started in the 1950s
and 1960s, when some farmers started using
the Emcot ridger, the first single purpose ani-
mal-drawn implement to be adopted in The
Gambia. The ridger was imported from Britain
and consisted of a robust beam and an ad-
justable double-winged ridging plow. This
ridger can be looked upon as the second step
of a “mechanical ladder” that represents a
mechanization process which allows a pro-
gressive change from the use of one type of
technology to another. (See diagram). The
.Emcot ridger can be used for other purposes
besides ridging. Some farmers in the Western
Division where ridge cultivation is still prac-
tised use the ridger to till the soil between the

rows of growing cereal crops, such as maize,
millet and sorghum. This is in order to bury
weeds, consolidate the base of the plants to
guard against strong winds and to distribute
broadcast fertilizer for more efficient utiliza-
tion by the plants.

Gambian farmers, with guidance from the ex-
tension branch of the Ministry of Agriculture,
thus started to follow the mechanization
scheme mentioned, but three decades elapsed
before the adoption of the multipurpose Sine
Hoe implement. It is curious that such an im-
plement- was not introduced earlier. Instead,
during the period from the 1960s to the early
1970s, the Apolos and the Xplos wheeled tool-
carriers with pneumatic tyres were introduced.
The toolcarriers were multipurpose imple-
ments, imported from Britain. They did not
win farmer acceptance because their cost was
too high and their components were too heavy.

In 1975776 the Sine Hoe (Houe Sine) imple-

ments manufactured in Senegal by SISCOMA

were evaluated (Matthews and Pullen, 1976).

Through the efforts of Matthews and Pullen,

the evaluation of the implements was accom-

plished and recommendations were made for
their adoption of the following ¢quipment:

- Sine Hoe frame, with 250-mm single-
mouldboard plow, five-tine cultivator,
earthing-up attachment and groundnut
lifter,

- Super Eco seeder.

By the late 1970s and early 1980s there was
widespread acceptance of the Sine Hoe imple-
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' A, ments, Dﬁr’ih’g'thesé years the staff of the Agri-
© cultural Engineering Unit in the Department

of. Agnculture helped to promote the use of
the mplements through the extension branch
which is responsible for training. The exten-

sion branch ~organized village-based farmer- -

ttammg programmes. The Agricultural Engm—
eering Unit also provided after-sales services,

including the sale of spare parts. Unfortunate-
ly, the work of Matthews and Pullen did not
- motivate research initiatives thhm the Agn *
“culture Engmeermg Unit that xmght have led

“to an enhanced 1mplement package for use in
potential rice-growing ecologies such as the
swamp lands. :

Types of animal-drawn
equipment used in The Gambia

The range of animal-drawn unplemcnts in
common use is as follows:

- Sine Hoe, v

- Emcot Ridger,

- CFOOOP 250-mm mouldboard plow
- Hoe Occidental,

-~  Oxcart

- Donkey Cart

- Horse Cart

The number of Emcot ridgers in use at the
farm level is declining since these implements
are no longer manufactured. The CFOOOP
plow is suitable for making high ridges for. the
control of soil erosion. The Hoe Occidental is
a small multipurpose frame to which different
soil-contacting parts are attached for plowing
and weeding. The CFOOOP plow and the Hoe
Occidental are widely used in the Upper River
Division of the country. The Sine Hoe imple-
ments have been grouped into three packages
for groundnuts alone, for groundnuts and cer-

eals, and for groundnuts, cereals and cotton.:

For cereals and cotton, the operations using
~animal power are plowing, harrowing, planting
and weedmg With groundnuts o additional
operation is harvesting (groundn. lnftmg)

The number of ox carts, donkey carts and
horse carts have increased since 1977 when im-

‘plement packages including these carts were

provided to farmers by the Cooperative Union
on medium-term loans. Since then donkey
carts have greatly increased in popularity by
virtue of the fact that donkeys are more readily

- available, and cost less than oxen or horses,

and also the donkey carts themselves are

;"cheaper. .

‘Constramts and possnble

solutlons

Gambian farmers have yet to be convinced

~ that the use of animal-drawn implements can

be extended o swamp areas. Trials relating to
this were started in the past and abandoned,
with no attempts made to reactivate them. The
fact that the Sine Hoe implements are curren-
tly limited to only upland conditions has
become a major constraint to the Govern-
ment’s attempt to increase rice production and
thereby save foreign exchange. This has led to
the launching of an intensive rice production
project involving the smallholder farmer and
the use of expensive motorized equipment,
This project is currently supported by a foreign
donor, Production has been raised above the
subsistence level, but it is doubtful whether the
income generated so far will sustain this pro-
ject when it becomes autonomous or will en-
able the farmer to become self-sufficient. Thus
the authors all consider that that the Depart-
ment of Agriculture should support the en-
richment of the Sine Hoe package to allow it
to be used for rice production.

Gambian farmers still farm on stumpy land
and do not appear to appreciate the benefits
that can be derived from destumping land in
terms of yield increases and the ease with
which cultivations could be carried out. The ef-

ficiency of all the implements used for primary

and secondary cultivations is greatly reduced
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reel vactors (070 kW)

Stage for future adeption

1975-1976
Evaluation of the Sine Hoe

“Use of single-purpose
animal-drawn implements

1960-1975

Use of traditional hand cultivation :

Pre -1950s

Diagram illustrating the mechanical ladder concept

when used on land that is stumpy for
crops cannot be sown in straight lines
which in turn make inter-row weeding
and subsequent operations difficult. In
order (o solve this problem the authors
suggest that the Extension Unit should
introduce a scheme whereby farmers
could be encouraged to embark on
gradual destumping of their land.

The Open Kraal System is still widely
practised by herdsmen. This practice is

“looked upon by farmers as a means of

increasing soil fertility. However dur-
ing the dry season cattle dung is baked

-by the heat of the sun and becomes

very hard. It thus remains on the sur-
face and creates obstructions during
planting, for as the wheels of the Super
Eco seeder rise over the hard dung, the
efficiency of the seeder can be im-
paired. One solution to this problem
would be to encourage market garde-
ning in localities where the open kraal
system is practised in order that the
dung could be collected and used for

- manure.

The use of animal-drawn implements
has increased production, but this has
led to the creation of new bottlenecks.
The larger amounts of crops harvested
cannot all be processed at the farm
level. Post-harvest operations are diffi-
cult and are normally undertaken by
women. The use of internal combus-
tion engines to power processing ma-
chines often involves high costs, and
spare-part problems when used at vil-
lage level. One solution to this prob-
lem could be to harness animal power
for such operations. Iritially a search
could be made for existing suitable
equipment used elsewhere. Following
this, prototypes could be designed,
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| field-tested and developed provided tlus does
“not involve lngh costs,

Conclusions

It can be seen in the t‘oregmng that there have
been both failures and achievements concern-

ing “animal traction implements in The
Gambia. However, it could be said that, on

balance, moré has been achieved by the Gam-

bian farmer over the years in that; - ;
- .The Sine Hoe has been widely adopted.

~ Despite the effects of tlle drought, produc-
tion lms increased.

- Through the guidance of the extension

sector, the gradual mechanization "system

‘(mechanical ladder) has been foilowed.
This has avoided the temptation to em-

bark on intensive mechanization projects.
More often than not, such capital-intens-
ive technologies have failed in Africa.

The major problems and constraints discussed
above still persist. The authors fecl whole-
heartedly that there is a need for the creation
of adaptive research initiatives aimed at
broadening the use of the implements avail-

able, and also reducing their costs.

References

Matthews, M. D. P, and Pullen, D. W. M. 1976, Cultivation
and ox-drawn implements. Technical Bulletin No, 1,
Department of Agriculture, Banjul, The Gambia.
42p. (B).

Matthews, M. D. P, and Pullen, D. W. M. 1976 Celtivation
trials with ox-drawn implements using N'Dama cattle
in The Gambia. Report Series, Overseas Depart-
ment, National Institute of Agricultural Engineering,
Silsoe, UK. 49p. (E).

168

Animal Power in Farming Systems



Unité de Production de Matériel Agricole (UPROMA)

L. A. Afantonou
Directeur, Unité de Production de Matériel Agricole (UPROMA), Kara, Togo

Résumé

Les activités de PUPROMA s'inscrivent dans le _

cadre général de la politique de mécanisation en-
treprise  par le gouvemement togolais.
L’'UPROMA a pour mandat la fabrication en
série du matériel de culture attelée et d’autres
équipements destinés au monde rural. Sa pro-
duction se subdivise en deux groupes: les équipe-
ments de labour, d'entretien et traitement des
cultures (multiculteurs, charrettes, herses, se-

 moirs, etc.) et les équipements destinés aux com-
munautés (des pompes, des presses, des abreu-
voirs et mangeoirs, etc.)

La commercialisation de la production est assu-
rée par le Projet pour la Promotion de la Trac-
tion Animale (PROPTA). Ce projet se charge
également du regroupement des commandes et
de lévaluation des marchés, particuliérement
pour les équipements de labour, d’'entretien des
cultures et de traitement des récoltes.

L’UPROMA assure la formation de forgerons

ruraux et de mécaniciens chargés respectivement

de lentretien et de la réparation du matériel agri-
' cole et des pompes.

Du fait de son objet de mettre a la disposition du
monde rural des équipements aptes a faciliter le
développement agricole, PUPROMA est préte &

instaurer des rapports de coopération avec des.

agences et structures de la sous région qui tra-
vaillent dans le méme sens.

Présentation de 'UPROMA

L'Unité de Production de Matériel Agricole
(UPROMA) est installée A Kara a 430 kilome-
tres de Loné. L'activité de 'UPROMA a com-
mencé en 1981. Elle s'inscrit dans le cadre gé-
néral de la politique de mécanisation agricole
entreprise par le gouvernement togolais et a

-internationaux.

laquelle participent plusieurs organismes

Elle dispose d’un espace d’environ 2 hectares
dont un atelier couvrant une superficic de
1800 m et un bureau de 200 m”. Le personnel
est composé d’une cinquantaine de personnes
et complété, pendant les périodes de produc-
tion intense, par le recrutement d’'une dizaine
de manoeuvres journaliers.

L’'UPROMA a pour charge la fabrication en

* série de tout le matériel de culture attelée dont

le pays a besoin ainsi que d’autres matériels
destinés au monde rural. La production de
PUPROMA se subdivise en deux: les équipe-
ments de labour et d’entretien des cultures et
les équipements destinés aux communautés ru-
rales (la décortiqueuse d’arachide, 'égrénoir a
mais & main, la batteuse de riz, la pompe India- -
Togo Mark 11, la presse a brique, la presse
huile, une tresseuse de grillage, des abreuvoirs
et mangeoires, le métier 2 tisser, etc.)

Equipements de traction animale

Produits
Multiculteur M9"5S

Le multiculteur M9"5S types Bourguignon est
identique 2 celui fabriqué an Burkina Faso par
le Centre National d’Equipement Agricole
(CNEA). ‘

Il se compose:

- de la charrue 9"CH9
- du butteur BHV

de la houe triangle avec 5 dents souples
HSS
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. d’e‘5 pncs fouilleurs moniés a la place des

‘dents. souplcs pour le scanﬁagc profond,

en opnon

Ce produit consutue l’éqmpement de base
pour le démarrage de la culture attelée.

Multic‘uiteur M6"3S

11 est id=ntique au- M9"SS mais il est plus petit
avec 3 dents souples pour la traction mono-

 boeuf, asine, ou pour des boeufs de petxte ‘

taille.

Charrettes
UPROMA fabrique
charrettes

GP 1000 KG

- dimension du plateau: 2 mx 1,6 m
- charge admissible: 1000 kg
- hauteur du plateau: 0,75 m

PP 1000 KG

- dimension du plateau ,6 mx 1,3 m
- charge admissible: 1000 kg

- hauteur du plateau: 0,75 m

- idéal pour les pistes rurales.

trois modeles de

Ces deux types de charrettes sont tractées par
une paire de boeufs.

PP 500 KG

- dimension du plateau: 1,6 mx 1,3 m

- charge admissible: 500 kg

- hauteur du plateau; 0,65 n:

- option brancard pour la traction asine ou
mono-boeuf.

Toutes les charrettes sont équipées de roues
neuves déclassées et sont livrées sans timon et
sans ridelles. Le timon et les ridelles étant en
bois, ils peuvent étre fabriqués par le paysan
méme A colt réduit.

Les he):ses

Il en existe deux types: une 2 deux chassis 4 15
dents chacune et une autre 2 un chassis avec 25
dents.

- Les semoirs rotatifs

1l comportent également 2 variantes:

.= SRI: semoir rotatif mono-rang manuel

- SR2: semoir rotatifs bi-rang tracté,

L’épandeur d’engrais

Son principe de fonctionnement est basé sur le
battement de la base mobile de la trémie par

‘une transmission languette roue-base mobile

de trémie.

La souleveuse d’arachide

Le corps est monté sur 'age de la charrue et il
est tracté par un boeuf.-

~ Piéces de rechange et d’usure

UPROMA produit des pitces de rechange de
bonne qualité, Sa isponibilité lui permet de
fournir a I'avenir aux pays limitrophes et de la

sous région des pigces de rechange pour:

le multiculteur types Bourguignon
le multiculteur iypes ARARA

les pi¢ces de rechange de charrettes
boulonnerie

1

- Pour les multiculteurs, les f)iéces fabriquées

par composante sont les suivantes:

Charrue

- soc simple 10"

- socabeccarré 9"
- soc simple 6"

- versoir 10"

"« .versoir 9"

- versoir 6"

- sep et pallette 10"

- sep et pallette 9"

- sep et pallette 6"

- talon 9"

- douille 20,5x30x 70

-« chaine de tration

Butteur

- coeur butteur
- ailes butteurs
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- pointe butteur
" Houe B
étrier complet
soc réversible
- soc patte d’oie
dent souple

1

Charretses

- essieu 1000 kg

- essiewx 500 kg

- roue complete 165 x 14

- roue complete 145x 13, .

Boulonnerie

- tous les boulons pour Passemblage des
‘produits et des roulements pour les es-
sieux de charrette.

UPROMA commercialise certains de ces pfo-
duits, surtout les multiculteurs et les char-
rettes, sous différentes formes de finition:

- en kit non assemblé
- en kit semi assemblé
- en produit fini assemblé.

Les deux premieres possibilités permettent aux
ateliers de montage et de réparation de cer:
tains projets du pays (FED, FED-SAVANES-
GTZ SOKODE Projet Nord-Togo a Kara)
d’acquérir ces produits A un prix qui leur
donne la possibilité d’augmenter leur part de
la valeur ajoutée au prix de revient.

La production de FUPROMA est du type série
basé sur. l'utilisation des gabarits, des mon-
tages d’assemblage qui sont étudiés, fabriqués
et entretenus par des agents qualifiés et expéri-
mentés de P'usine.

Le parc machine comprend entre autres:

- la presse pour le formage
- la cisaille poingonneuse
- la cisaille guillotine

la tour
- la fraiseuse-perceuse
- Poxycoupeur
- la soudeuse a résistance
- la presse pileuse

- larouleuse a téle et 2 galets.
Tous ces équipements ont permis 3 UPROMA

Plintégration d’une partie importante de sa

production. Cela fait qu'actuellemnt les pitces
suivantes sont entidrement fabriquées 2a

UPROMA;
- . versoir
- aile

- “corps butteur
- sep-palette
- étrier

- soc reversible .
- pointe butteur

Cette intégration a permis de porter la valeur
ajoutée de Pentreprise a environ 60% du prix
de revient. :

Dcpﬁis sa création en 1981 UPROMA a pro-
duit environ:

- 5 000 multiculteurs
- 2000 charrettes

- 300 semoirs manuels

- 500 herses

- 500 abreuvoirs et mangeoirs
- 400 pompes manuclies

- 100 presses a briques

= . 300 égrenoirs & mais A main

Dans Pavenir, & court et 3 moyen terme, les
produits suivants sont retenus pour étre
fabriqués a FUPROMA;

- moulin manuel pour céréales
- moulin manuel 3 manioc

- charrettes citernes

- foyer économique

- pompe éolienne

- montage de motoculteur.

L’'UPROMA bénéficie d’une assistance techni-
que et financitre des agences des Nations
Unies tels que le Programme des Nations
Unies pour le Développement Industriel
(ONUDI) et le Fonds d’Equipement des Na-
tions Unies (FENU).

La production de 'TUPROMA est commercali-
sée par le Projet pour la Promotion de la
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Traction Animale (PROPTA) qui se charge du
regroupement des commandes et de Pévalua-
tion des marchés, surtout pour les équipe-
ments de labour, d’entretien et de traitement
des récoltes. Pour les autres produ:ts, UPRO-
MA dispose d’un service commercial et d’un
service aprés vente surtout pour linstallation
et Pentretien des pompes. UPROMA forme
~ des forgerons ruraux pour I'entreticn et la ré-
parahon du matériel agricole ainsi que des mé-
caniciens villageois pour l’entretnen et la répa-
ratnon des pompes. :

Etant donné son objectif qui est de mettre 2 la
disposition du monde rural togolais, en parti-
culier, et de la sous région en général, des
équipements agricoles aptes 2 faciliter le déve-
loppement agricole, UPROMA est disposée a
collaborer avec toutes les unités du méme
genre opérant dans la sous région pour la créa-
tion, l'entretien, et la consolidationi des liens
sinceres d’échanges et de coopération. Dans ce
contexte, UPROMA est disposée et intéressée
pour des échanges de stagiaires avec les entre-
prise similaires de la sous région.
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Title photograph (over-leaf)
Tine cultivation in dry conditions in Mali
(Photo: Bart de Steenhuysen Piters)
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Traction animale au Mali

- par

| - *D. Zerbo et A. Kantao
Division du Machinisme Agricole, Ministére de I'Agriculture, Bamako, Mali

Présentatmn du Mali

Le Mali, pays continental de l‘Afnque occlden-
tale, couvre une superficie de 1204 000 km?

dont la majeure partie se situe dans la zone

sub-saharienne de P’Afrique. Par conséquent,
cette situation géographique lui confére un cli-
mat tropical sec od I'on rencontre principale-
ment deux saisons: une saison pluvieuse s'éta-
lant sur 4 mois, et une saison séche s’étalant
sur 8 mois.

Les moyennes pluviométriques croissent du
Nord vers le Sud et varient entre 100 et 800
mm, avec un maximum de 1000 mm dans cer-
taines zones du Sud. La graduation pluviomé-
trique reléve d’une subdivision climatique du
territoire en trois zones principales: une zone
saharienne, ure zone sahélienne et une zone
soudanienne. La derniere zone ne se préte pas
tellement a I'élevage, mais plutdt A I'agricul-
ture et elle est par conséquent encadrée par les
opérations de développement rural.

Pour ce qui est de la population du Mali, d"a-
pres les enquétes de 1976 du bureau de recen-
sement, le Mali compte une population de
6 394 718 habitants dont 3 123 733 de sexe
masculin et 3 271 185 de sexe féminin et avec
une densité de 5,1 habitants au km2. Cette po-
pulation est en majorité musulmane; on ren-
contre néanmoins quelqucs fétichistes et
chrétiens.

Les zones urbaines sont constituées de
1 076 829 habitants et la masse rurale occupe
5 318 089 habitants, Ceci révele le caractere es-
senticllement rural de la population du Mali,
avec un taux de 83% de ruraux. Commme au-
tre remarque, on constate que la population

urbaine est mal r{éparticv car la capitale, Bama-
ko, renferme 39% de la population urbaine du

pays.

Historique sommaire de la
culture atteiée

La traction animale fit son apparition en
Afrique de 1'Ouest vers les années 1900. C'est
de la Guinée qu’elle a gagné le Mali, alors
Soudan Frangais entre 1928 et 1930. Les char-
rues furent suivies des houes attelées puis de-:
Pensemble des matériels de préparation du sol.

-De 1933 a 1938, le service de Pagriculture en-

treprit la vulgarisation de ces matériels, d’a-
bord dans des fermes-écoles et, ensuite, en
paysannat. De nombreux échecs furent enre-
gistrés; ils étaient dis plus au manque de sa-
voir-faire des vulgarisateurs qu’a la qualité et 3
I'adaptation du matériel au milien. Seuls les
cercles de Ségou et Koutiala obtinrent des ré- -
sultats significatifs.

En 1958, la Loi Cadre imprima au machi-
misme agricole une nouvelle orientation:
abandon partiel de la motorisation introduite
en 1945 et priorité a la vulgarisation de la trac-
tion animale.

A lindépendance, en 1960, le matériel de trac-
tion animale se composait d'environ 5000
charrues et 3000 houes. Une nouvelle orienta-
tion tenant compte de la vocation culturale des
zones fut donnée A la culture attelée. Il a été
alors décidé d’introduire du matériel polyva-
lent en zones de cultures séches, et du matériel
spécialisé en zones rizicoles. Bien que le Mali
mene depuis 'indépendance une politique de
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promotion de la culture attelée, il ne compte

que 37% de paysans équipés en matérieis.

Les types de matériels de
traction animale utilisés
Oﬁfils de ti-aVail du sol
Charrue type Ba]ac M.

est Ia charrue Ia plus vnlgansée ay Mah Elle

‘étalt de construction frangaise et était prévue a

lorigine pour la traction équine. Elle est ac-
tuellement adaptée A la traction bovine et est
utilisée prinicpalement pour le labour. Elle est
trés appréciée dans la plupart des régnons du
Mali.

. Chanue SISCOMA CF OOOP

C'est une charrue Huard fabriquée au Sénégal
Elle se différencie de la Bajac TM par son sys-
t2me de régulateur. Bien que réalisant de tras
beaux labours, elle n'a pu étre vulgarisée. Elle
ne se rencontre quw’en trés petit nombre A tra-
vers le pays.

Charrue Bajac Liancourtoise B2 et B4

Les charrues B2 et B4 sont de méme constitu-
tion que la TM, mais elles sont plus lourdes et
sont dotées de 2 roues qui leur conférent une
grande stabilité au travail. Malgré leurs poids,
elles ne sont tirées que par une paxre de
boeufs.

Le multiculteur type Ciwara

A Torigine multiculteur Sine, il a été revu ct
amélioré sur place dans nos ateliers et a pris le
nom de Multiculteur Ciwara. C’est un outil
polyvalent de construction simple qui permet
d’effectuer la plupart des opérations cultu-
rales: labour, grattage, sarclo-binage, buttage
et récolte d'arachide.

Pour réaliser ces travaux, les équipements sui-
vants peuvent étre montés sur sa barre porte-
outils:

- une charrue,

des pics fouilleurs a étangons rigides,

-, uncorps butteur,

- des dents sarcleuses avec des socs coeurs
ou demi-coeurs montés sur étangon
souple,

- et une lathe souleveuse montée sur étan-

¢on rigide.

Le multiculteur type Ariana

Tout comme le Multiculteur Ciwara, le type
Ariana permet aussi d'effectuer plusieurs opé-
rations culturales selon les équipements mon-

‘t€s sur la barre porte outils. Contrairement au

Multiculteur Ciwara, I’Ariana se caractérise
par un béti rectangulaire formé d'une barre
transversale avant et d'une barre transversale
arridre.

La Houe Asine

Anciennement appelée Houe Occidentale, elle
porte aujourd’hui le nom de Houe Asine aprés
une série de modifications et d’améliorations.
Drailleurs, elle ne ressemble actuellement en
rien 2 son ainée, 12 Houe Occidentale. Elle
permet d’effectuer le labour, le binage et le
sarclage. La Houe Asine se caractérise surtout
par sa légereté et sa simplicité de conception
que la rendent trés maniable.

' Les Herses a dents rigides:

bpes zig-zag a 2 éliments

Les herses zig-zag attelées A une paire de
boeufs sont beaucoup utilisées dans nos ri-
zitres pour préparer les lits de semence ou
pour enfouir les semences aprés un semis ma-
nuel 3 la volée.

Les matériels de sémis (les semoirs)
Semoir type SMECMA

Il s’agit du semoir Super Eco amélioré. Il est
monorang et effectue des semis en ligne et en
poquets. Cet outil polyvalent a été vulgarisé en
plusieurs milliers d’cxemplaires.
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Le Semoir Nodet Gougis (mullirarig)

Ce semoir, fabriqué au Sénégal 4 la suite d'un
accord avec la maison d’origine, est utilisé
dans les rizieres. La vulgarisation est en ce mo-
ment freinée pour des défauts de fabrication,

Semoirs EBRA et SISOMA Super-Eco

Le semoir EBRA SAM 20 est trés peu utilisé,
et le semoir Super Eco SISCOMA (production
sénégalaise) est trés peu vulgarisé.

Les charrettes

Les charrettes A traction animale employées au
Mali sont généralement celles produites par la
SMECMA et qu'on appelle les trains 2 pneus
(TRP). Ces trains de roues en pneus sont
d’'une capacité qui varie entre 500 kg et
1 tonne; ils sont assez appréciés par le
paysannat. ‘

Inventaire du matériel de
traction animale

Les données qui suivent ont €té recueillies au-
prés des opérations de développement rural,
des concessionnaires de matériels agricoles et
a partir des documents de certaines institu-
tions traitant du méme sujet. Elles permettent
d’avoir quelque indices d’appréciation sur le
parc des matériels de traction animale au Mali.

‘Selon le Tableau 1, on constate que le parc de

matériels de traction animale augmente en
année.

La Compagnie Malienne pour le Développe-
ment des Textiles (CMDT), I'Office de Déve-
loppement Intégré des Productions Arachi-
dieres et Céréalieres (ODIPAC), et I'Office du
Niger sont les plus gros utilisateurs de¢ char-
rues et de multiculteurs. Dailleurs, selon 1'O-
DIPAC et la CMDT, leurs besoins ne sont pas
maintenant totalement couverts par la SMEC-
MA i bien qu’il leur arrive d’avoir recours 2
I'importation de matéricls des usines de la

Tableau 1, Taux d'angmentation du matériei de culture attelée de 1984-86

Total matériels Placement Pourcentage Total
Désignation 1983-84 1984-85 d’augmentation
Charrues 147179 5746 39 152925
Herses 14 028 191 13 14219
Multiculteurs 1 216 6866 9.6 78 082
Semoirs 41717 4644 111 46 361
Houes 18 248 83 0.4 18331
Charrettes 98 643 5757 58 104 400

Total matériels Placements Pourcentage Total
Désignation 1984-85 1985-86 d’augmentation
Charrues 152975 16935 11 169872
Herses 14219 1284 9 15 503
Multiculteurs 78 082 6706 8.5 84 788
Semoirs 46 61 3309 71 49 670
Houes 18 331 586 3.1 18917
Charrettes 104 400 4647 44 109 047/
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. Figure 1. Graphique d’évolution des matériels de culture attelée au Mali
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Tabieau 2, Evolucion du parc de matériels de culture attelée de 1979-86
Désignation 1978-19 .1979-'80 1980-81  1981-82 1982-83 1983.84 1984-85 1985-86

Cliarrues 129 306 134271 137 846 142188 143283 147179 152925 169872

Herses 12230 12678 13220 13755 13795 14028 14219 15 503
Multiculteurs 58229 60 182 62836 65 487 67381 71 616 78082 84788
Semoirs 24 264 26 604 30282 33296 37102 41717 46 361 49 670
Houes asines 16 160 17213 17569 17718 18 023 18248 18331 18917
Charrettes 78373 83937 86473 88999 90672 98643 104400 109047
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SISMAR, au Sénégal. Quant 2 POffice du

Niger, il a méme ouvert depuis bient6t 5 ans -

son propre atelier de fabrication de charrues
‘basée sur le type Rumpstad, une charrue
congue par la coopération hollandaise. A par-
tir des différents chiffres obtenus, on ¢stime en
ce moment qu'environ 37% des exploitations.
sont équipées en une chaine de culture attelée.

“Apercu sur le cheptel malien

Les différents tableaux font ressortir une assez
bonne disponibilité de betail de trait dans le
pays. D’apres le rapport d’enquéte de 1a Direc-
tion Nationale de la Statistique et de I'Infor-

matique de 1982-83, il a été constaté que I'aug-
mentation du cheptel malien se maintenait,
sauf pour les chevaux. C'est ainsi que les ovins
ont augmenté de 18%, les 4nes de 26% tandis
que les chevaux ont diminué de 8%. S’agissant
de la répartition du cheptel sur le territoire, la
région de Ségou posséde plus de bovin, avec
34%; pour les chevaux, Mayes vient en téte
avec 30%; enfin pour les “Znes, Mopti domine
avec 38%.

Le seul probleéme pour Putilisation d’animaux
de trait se situerait au niveau des prix d’acqui-
sation pour les familles qui en sont dépourvues
et A celui de alimentation. Cette alimentation
est rendue difficile 2 cause de la sécheresse qui
a entrainé une dégradation des paturages natu-
rels. C'est ainsi qu'a défaut des patr. yges'natu-
rels, certains éléveurs ont recours 3 I'utilisa-

Tableau 3. Effectif du cheptel vivant sur 2s exploitations agricoles

Milliers de tét>s

Années: 1978 1979 1530 1981 1982
Espices -
Bovins - 2084 2038 2038 2250 2661
Dont vaches 1052 1063 1063 1166 1354
. Boeufs de traits 88 99 83 98 118
Cheveaux K1) 28 35 44 41
Anes 137 159 164 189 238
Tableau 4. Nombre de tétes de bétail possédées au Mali
Groupe d’exploitation Nombre d’exploitation Bétail bovin
Sans bétail 297 269
1téte 18169 18 169
2tétes 74 222 148 444
3tétes 18213 54639
4 tltes 23689 94 756
5 tétes 14122 70610
13 5tétes - 148 415 386 618
6410 tétes 49 362 375692
113 151étes 20868 274 808
16 A4 20 tétes 1220 22839
212 30 teres 1578 388 084
31 et plus 18 550 1007 620
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tion de sous-produits industriels qui sont sou-
vent trés chers.

Les charges dues au matériel de
traction animale au Mali
‘En 1974, 1a Divison du Machinisme Agricole a
essayé d’étudier les seuils de rentabilité de cer-

taines cultures faites avec la traction animale.
A partir de méthodes de calcul simple basées

sur 'amortissement du matériel, les frais réels

occasionnés par les intrants (engrais, se-
mences, etc.) on a évalué les seuils de rentabi-
lit€ des cultures suivantes: ‘

Sorgho

Le coit de production de cette culture en sta-
tion €tait d’environ 28 000 FM par hectare, les
charges se répartissent comme suit:

- main-d’oeuvre: 41 3 42%

- amortissement et entretien du matériel
17.5218%

- semences engrais: 302 31%

- animaux de trait: 102 11%

Le seuil de rentabilité de la culture, avec utili-
sation d’engrais et de semences sélectionnées,
se situe entre 1350 et 1400 kg/ha; le seuil de
rentabilité de la culture, sans engrais, est de
I'ordre de 900 A 975 kg/ha. On appelle ici seuil
de rentabilité le rendement de la culture qui

permet seulement de payer les charges sans
bénéfice.

Arachide

Le colt de production a I'hectare était de
42 000 F.M. soit:

- main-d’oeuvre 73%

- matériel agricole 11%

- semences et engrais 9%
- animaux de trait 6.5%

Seuil de rentabilité, avec défrichement, engrais

et semences sélectionnées: 1400 kg/ha; sans dé-
frichement et sans engrais: 1370 kg/ha.

Riz pluvial

Coft total de production: 24 500 2 27 000 F.M.
par hectare

Reépartition des charges:

- main-d’oeuvre 50 4 55%

- matériel agricole 8 2 9.5%

- engrais et semences 32 4 35%
- animauxde trait4.5345%

Seul de rentabilité, avec défrichement, engrais
et semences s€lectionnées: 1080 kg/ha; sans dé-
frichement et sans engrais: 980 kg/ha.

Mais
Cot de production: 29 000 FM par ha

Répartition des charges:

- main-d’oeuvre 43%

- matériel 15%

- engrais et semences 32%
- animaux de trait 94 10%

Scuil de rentabilité, avec défrichement engrais
et semences sélectionnées: 1460 kg/ha; sans dé-
frichement et sans engrais: 1440 kg/ha.

On remarque aisément que les charges liées
aux matériels agricoles sont relativement fai-
bles par rapport aux autres charges. Il convient
néanmoins de souligner que les différents
seuils de rentabilité indiqués proviennent
d’une €tude effectuée en 1974, Elle demande a
étre réactualisée, compte tenu des différentes
augmentations des prix des intrants agricoles
depuis cette période.

Problémes liés a Putilisation des
matériels de traction animale

Les probleémes li¢s a I'utilisation des matériels
de traction animale sont généralement d’ordre
économique et organisationnel et on peut les
situer & deux niveaux principalement.

Problémes liés aux animaux de trait
- Prix d’acquisition trés élevés par rapport
aux revenus des paysans
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- Manque (ou insuffisance) de crédits agri-
coles pouvant permettre aux paysans non
nantis de se procurer des boeufs d’attelage

- Alimentation et entretien des boeufs de
trait difficiles & cause de la sécheresse et
du manque d’équipe sanitaire sur les zones
intéressées.

Problémes liés aux pieces de rééhange

Vu la position continentale du pays, les trans-
actions commerciales deviennent difficiles et
conduisent & une élévation considérable des
prix des matériels. En plus, de nombreux
concessionnaires de matéricls agricoles cer-
nent trés mal le probléme de service aprés
vente et de calcul de prix de vente. Actuelle-
ment, le probléme des pieces de rechange peut
étre amoindri par la formation des forgerons
et linstallation des actions forgerons dans
toutes les Soci€tés de Développement Rural.

Conclusion

En définitive, on peut dire que I'utilisation des
matériels de traction animale ne présente au-
cune difficuité insurmontable compte tenu de
son poids trés faible sur le cofit de production.

T dawnit anuehnita

A1l aviail dLdlidlla

.. cre?alla cegfoacin A e oaf

qu’eue continue 4 consti-
tuer une pnorlt compte tenu des atouts que
posséde notre pays. En effet:

- L'introduction de la culture attelée est re-
lativement avancée. ‘

- Les paysans sont maintenant trés réceptifs
a cette innovation.

- Le cheptel malien est relativement fourni
pour cette action.

- La présence d’une unité de fabrication de
matériels 3 traction animale, en I'occur-
rence la Soci€éié Malienne d’Etude et dc
Construction du Matériel  Agricole
(SMECMA). -

- Enfin, Pimplantation de I'action forgeron
dans différentes Sociétés de Développe-
ment 3 travers le pays.

Animal Powser in Farming Systems
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mal power in West Afrlcan farmmg systems-

o :;L_,farm leve, problems and 1mphcatmns for research:
Ll perspectwes t‘rom Mali

by

| "*anath K. Reddy

E SemorAgnculmmI dviser, USAID  B.P. 34 Bamako Mali

“ Abstract

- The paper examines on-farm problems related to
adoption of ax-drawn animal traction technol-
_ ogy. The problems are examined in terms of four
interrelated factors:' the farmer; equipment (de-
sign, efficiency, complementarity); management

of work animals (feeding, housing, health) and

cropping systems (production of forage crops
and the harvesting, stocking and feeding of crop
residises). Specific research approaches are sug-

gested based on on-fann conditions and re-

. impmving

ﬁmgﬁms of farming

opcrauons,

- augmeating family labour, -

- providing manure, which together with the
~ incorporation of crop residues, has benefi-
cial effects on soil management,

- providing transport for farm and familyv

~needs and for generatmg income and
savings,

.= providing altemanve uses of crop residues

- sources. A summary is given of the role of five |

different institutions working on animal traction
research, development and extension in Mali,
and some implications of such institutional con-
figurations are examined. A plea is made for
greater coordination and interdisciplinary effort
using a farming systems approach. Problems of
evaluation methodologies and technologies re-
quiring high levels of management have been
noted in recent animal traction research and
development work. It is concluded there is a need
Jor common data sets, in the design and evalu-
ation of research, to permit meaningfu! compari-
sons within and between countries.

Introduction

In this paper, animal traction refers specifically
to use of oxen for tillage and transportation
within integrated crop-livestock systems. The
long-term benefits of animal traction are well
known, and include:

~and by~products

However in spite of over 35 years of efforts to

introduce animal traction in the West African
semi-arid tropics, its adoption by farmers has
been slow and uneven. Even in areas where its
adoption has been relatively widespread the
full benefits of animal traction, in terms of
overcoming seasonal labour bottlenecks, effi-
ciency of farming operations, increased yield
and income, have not generally been realized.
In Mali, this is seen in the rogions served by
the Compagnie Malienne pour le Développe-
ment des Textiles (CMDT), the Office de Dé-
veloppement Intégré des Productions Arachi-
digres et Céréalitres (ODIPAC) and the Opér-

~ation Haute Vallée (OHV).

Various reasons, somc intuitive and some
based on empirical observations, have been ad-
vanced to explain differential adoptica of ani-
mal traction technology by farmers in the

“The author is grateful to USAID Bamako for authorizing and facilitating the presentation of this paper
at the networkshop. The views expressed in this paper are those of the author and do not necessarily
represent the official views of USAID Mali.
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Sahel. These are discussed later in this paper.
Thare have been several research and exten-
sian piogrammes in the past designed to im-
#recac the performance of animal traction tech-
rdopy, o resolve farm level constraints and to
assis' farmers w adopting the technology.
Whiic ronsiderable siccess has boea poved in
specific small areas within the *zhel, the level
of success has aot been commensurate with re-

search and extension efforts and rescurces

devoted to it.

This could be attributed to fragmented re-
search efforts and the lack of a clear direction
of research, combined with unrealistic policies
of extension relating to farmer training, fol-
low-up and credit. Although animal traction
use involves long learning periods of 4-6 years,
researchers have tended to focus on profita-
bility on a short-term cash-flow basis. Resear-
chers have also emphasized the return to fam-
ily labour without accounting for synergetic ef-
forts within the system. Many interventions
and innovations that have been designed have
not been geared to the constraints and resour-
ces of the actual farming systems. Examples of
inappropriate innovations can be seen in the
area of equipment, housing, and off-season
feeding using excessive quantities of concen-
trates. Given the potential and possibilities of
animal traction in large tracts of the Sahel, es-
pecially in Mali, this paper argues for well-in-
tegrated and coordinated research and exten-
sion efforts based on better understanding of
farming systems. '

Reasons for differential adoption

In literature dealing with animal traction’ re-

secarch and extension in West Africa, several

rcasons have been advanced for low levels of
adoption or non-adoption of animal traction
technology. These are discussed below.

Economic reasons

High initial investment costs
Cash-flow problems in the short run, deferred
benefits associated with long learning periods,

lower returns to family labour and overall
lower profitability as measured by Net Present
Value (NPV) or Internal Rate of Return
(IRR) have been cited as reasons for non-
adoption. High initial investment costs, par-
ticularly for first-time adopters, associated
with severe cach-flow problems in the short
run have been observed in southern Mali, Ten-
year projections elsewhere in the Sahel (Bar-
ratt et al., 1982) indicate 20-30% income re-
duction during the first four years despite an
IRR of 15%. Since many Sahelian farmers sell
very little of their output, to cover such deficits
requires either cash income or a shift towards
cash crops. |

Deferred benefits

Realization of full benefits to new adopters is
often deferred for many years, and this is asso-
ciated with the long learning period. As many
as eight years may elapse “efore investment in
animal traction package breaks even.

Extensification

Several studies and surveys have indicated that
there have been no differences in yields and
output per unit area between farmers using
animal traction and those not using it. How-
ever animal traction has generally led to an in-
crease in cultivated area (BECIS, 1983).

Lower retums to family labour

In studies in Burkina Faso and Mali, animal
traction provided lower returns to family la-
bour (the primary constraint on the farm) than
manual cultivation. Furthermore animal trac-
tion tended to be labour -shifting rather than
labour-saving and exacerbated the labour con-
straint at weeding and harvest times. This was
due to larger cultivated areas, which increased
the area to be weeded and harvested. The
weeding problem was also compounded by
lack of weeding equipment, or its low level of
acceptance. A survey of 21 animal traction
(oxen) projects in Africa revealed that less
than one fifth of those participating in animal
traction programmes used weeding equipment.

Animal Power in Farming Systems
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Lack of mutually complementary
; eqmpment

In West Africa the general tendency has been
to emphasxze the plow as the main item of ani-
- mal traction equipment. Weeding equipment,
; mcludmg blade-harrows, has received less re-
search and development, and less extension at-
tention. Farmers have frequently been ob-
served using their plows as weeding tools, even
though they are inefficient for this operation.

However multipurpose toolbars (multicul--

teurs), with plowing and weeding attachments,
are gaining acceptance.

Off-season labour reguirements

The labour requirements to maintain work
animals on the farm during the off-season, and
the opportunity cost of off-farm work during
the January-May dry-season period have often
been cited as reasons for non-adoption of ani-
mal traction. This does not seem to fully ex-
plain non-adoption, because the caring of ani-
mals during grazing and browsing is generally
the responsibility of children or adolescents,
both in the cropping season and the off-sca-
son. Furthermore in most areas, except those
bordering Cdte d’Ivoire and Senegal, off-sea-
son migration of adults or active workers does
not seem to be a major phenomenon.

The limited availability of forage and crop
residues during the dry season has been a con-

straint and an off-season management
problem.,
High mortality rates

" Where the introduction of animal traction has
not been accompanied by animal health ser-
vices, high rates of mortality (as high as 40%)
caused many farmers to revert to manual til-
lage practices. However experience in south-
ern Mali shows that animal mortality is rela-
tively casy to control and has been brought
down to an acceptable rate of 2.5 per cent.

Lack of institutional services

Credit has often not been available for the pur-
chase of both oxen and equipment, although
this involves substantial cash outlays. Very few
extension agencies offer credit for animal trac-
tion. Exceptions are those promoting cash
crops like cotton, maize and tobacco with pro-
grammes of marketing and some extension ser-
vices supported by donor agencies.

The lack of spare parts and re:pair services has

‘been considered as a main factor in explaining

non-adoption, particularly in early observa-
tions. However more recently in Mali several
blacksmiths (often trained by extension agen-
cies) have been providing these services in-
cluding the manufacture of plows, spare parts
and carts in the villages themselves.

Farmer training in the proper use of equipment
and oxen has often been severely lacking. A
large majority of adopters still use two or three
persons for plowing with a pair of oxen or a
donkey. While the people are often one adult

. and two children, this work may be one of the

reasons why the labour-saving advantage has
not been more clear.

- Lack of comprehensive and

systematic approaches

The tendency has been to begin and end the
animal traction programme with a plow and a
pair of oxen. Several mutually related issues
have not been systematically approached by
multidisciplinary teams. These have included
credit and equipment; animal health and hous-
ing; the harvest and conservation of bush for-
age and crop residues for off-season feeding;
the training of farmers to improve skiils in
plowing and the training of animals. Thus low
and uneven adoption can partially be at-
tributed to the failure of both research and ex-
tension programmes to develop comprehens-
ive and systematic approaches. The institu-
tional failures may explain the lack of uptake,
rather than widespread decisions by farmers
not to adopt the technology. Otherwise, it is
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difﬁcuit to explain why certain farmers are still
demanding equipment from village-based
- blacksmiths in the absence of institutional

ovadit
Wi Whiils

It is only recently that 4« comprehensive pre-ex-
tension programme in southern Mali has been
initiated. The programme, developed jointly by
the farming systems research division (Divi-
sion de Recherches sur les Systémes de Pro-
duction Rurale, Institui d’Economie Rurale:
IER-DRSPR) and the extension agency
(CMDT), concentrates on farmers who are not
using animal traction but who meet the re-
defined credit criteria (Verbeek, Sanogo and
Kleene, 1986). The animal traction package
consists of: a pair of oxen and a mu'tipurpose
toolbar, both provided on credit; the training
of oxen and farmer over a 21-day period; an
animal health care package; the inclusion of
fodder crops in the recommended rotations;
and technical advice on major farm operations.
The programme was designed on the basis of
farming systems research findings and in its
first year of operation a total of 80 farmers are
participating. Socio-economic and production
data are being collected, but results are pot yet
available.

Animal traction research,
development and extension in
Mali

Institutional frameviork

There are five governmental agencies in Mali
which are actively involved in research, devel-
opment and extension of animal traction and
related technologies to farmers (in this context
the term development refers to the production
of a prototype based on research which is then
tested and modified, before being extended as
a final product; it is not used synonymously
with extension management). Each of the five
agencics is specialized in its subject matter
arcas and has specific functions and mandates.
These research and devclopment agencies are:

- Division du Machinisme Agricole (DMA).
The division of agricultural engineering of
the Ministry of Agriculture (MoA) is re-
sponsible for the design, development and
testing of equipment such as plows, carts
and weeders.

- Ministére chargé des Ressources Naturelles
et de 'Elevage (MCRNE), The ministry for
natural resources and its national livestock
research institute (INRZFH) are respon-
sible for research on livestock including
disease control and treatment, nutrition
and fodder development.

P 3 ks B

stitute of rural economy under the Min-
istry of Agriculture is responsible for
agricultural research aimed at yield-in-
creasing technologies, such as tillage
methods and practices, weed control and
management, planting methods (dates,
densities, planting in rows, ridges and fur-
rows) and cropping systems using animal
traction. ‘

- Direction Nationale de I'Agriculture (DNA).
The national directorate of agriculture is
responsible for transferring technologies
developed by these three institutes to the
farmers through various extension agen-
cies under its control.

- Direction Nationale de I’Elevage (DNE).
The national directorate of livestock
under MCRNE is responsible for ensuring
the availability of field/extension services
rclating to the control and management of
animal disecases and overall animal hus-
bandry programmes.

Thus five agencies and two government minis-
tries are involved in the development and
transfer of animal traction-related techno-
logies to farmers in Mali. At present the role
of private agencies in stocking and distributing
animal iraction inputs is limited.

Animal Power in Farming Systems
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,,lnterxgla;ions and the need for
coordinat,ion o
‘The efﬁcxency of ammal traction in farming

a operations is a complex functxon of at: lcast ﬁve
mterrclated factors: ,

- Equlpmem its design, sxze, weight and :

flexibility to adapt to dnffercnt sonl types
-and. crops ‘

The work ammals thcnr trammg, health

aud nutritional status.

- Availability of ammal husbandry tech-
nologies: techniques to promote ‘on-farm
maintenance of animals such as: housing
using locally available materials; system of

" conservation of hay, forage and crop -

residues; collection and disposal of dung
- and urine; systems of combining concen-

trates with roughage; cropj ing systems ca-

pable of producing increased quantities of
nutritive crop residues and fodder.

- Farmer characteristics: their training in the
use of equipment and animals; their man-
agement of animals; their ability to make
adjustments in the technologies offered to

fit their specific needs; their own resources
to acquire equipment and animals in the
absence of institutional credit; their capac-
ity to produce and manage feed and fodder
for livestock. '

- Institutional support: The essential ele-
ments of institutional support include: the
availability of credit; equipment repair fa-
cilities; spare parts; extension advice and
its adjustment to individual situations;

" training; animal health services at or near
the villages.

It is because of the interrelationships of these
five factors that there is a clear need for coor-
dination and collaboration between different
agencies. While there has been much agree-
ment on the need for coordination and inter-
disciplinary approach, evidence of all the agen-

cies coming together with a unified research
plan for village level action has been sporadic
at best. What is clearly needed is an inter-
agency task force consisting of researchers

" dealing with animal traction issues. This group

should then sclect a manageable number of

-equipped farmers on the basis of some key

criteria (level of equipmc.nt, number of years

of continuous use, farm size, family size, crops
~ grown) in two or three regions of high poten-

tial but relatively low adoption of animal trac-

“tion technology. Each of the rescarch disci-
~ plines (agronomists, engineers, livestock spe-
_ cialists, economists and extension specialists)

should make observations relevant to their
concerns, synthesize their observations and de-

~ sign tests/approaches to resolve the constraints

and/or to improve the performance of the sys-
tem taking into account the mterrelatnonshnps
of the factors described earlier: farmers, equip-
ment, animals, technologies and institutional
services. This would provide common, mini-
mum data sets on interrelated factors for sev-
eral categories “of farmers for comparison,

- Such a coordinated approach/study should be

of a longitudinal nature conducied over 3-4
years, '

In agricultural research in Africa in general,
there have been much talk and discussion of
the need for ccordination. What is urgently
needed is action, and a plan for implementing
the action, no matter how simple, limited or
crude it may be.

Farm level problems and
research approaches

Observations from various animal traction
projects indicate a range of farm level prob-
lems. Representative problems are enum-
erated below and discussed briefly suggesting
approaches for testing.

On-farm feeding of draft animals

The feeding of work animals in the period
July-December is not considercd as a signifi-
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cant problem, duc to the availability of forage
and grazing. However a key probles o bew
best to overcome the off-season feeding con-
straints and improve the physical condition of
traction animals just before the rains come, in
order to cope with the heavy work demands of
July-August, Some appropriate areas for re-
search may be the following:

Harvesting, stocking and management of

crop residues '

In general groundnut and cowpea crop
residues are quite carefully harvested and
stocked. However in general sorghum and mil-
let crop residues are left in the field and are
consumed directly by the herds returning from
transhumance. A large proportion of the

standing sorghum-millet stalks remaining in -

the field after harvest is trampled and wasted.

It is possible to estimate the quantity of stover

required for a pair of work oxen during the dry
period (January-June). Thus a few tests could
be conducted where the required quantity of
stover from the top half of the residual plant is
harvested and stored. This could be fed to the
. work oxen during the January-June period in
combination with small quantities of ground-
nut and cowpea residues. Additional labour
demands for harvesting and transporting the
stover and its impact on the labour constraint
at harvest time should be studied.

Improving the quality and quantity of

crop residues

Cropping systems should be developed to pro-
duce enough good quality crop residues. Ob-
servations in Mali indicate that in com-
munities which are not self-sufficient in cereals
there is a strong resistance to growing crops
for fodder alone. A potential solution seems to
be the introduction of rampant-growing (fod-
der type) and high-yiclding cowpeas either as
pure or mixed crops. The introduction of catch
crops is another potential solution. These are
crops which are sown rather late in the season
after all the principal crops on a farm are
planted. These are leguminous in nature, such
as horse gram and mung bean, and serve twin

purposes. Firstly they produce both nutritious
food grains for family consumption (or sale)
and plant residues for work oxen. Secondly
they enrich the soil while providing plant cover
to reduce erosion. These crops demand mini-
mum management. Land that is otherwise left
fallow can be put under a catch crop.

Supplementary feeding _
The impact of feeding small guantities of sup-

plementary concentrates, together with sor-

ghum-millet stover, could be assessed during
6-7 weeks preceding the beginning of plow-
ing/tillage operations in June. Such a practice
is well established in the semi-arid tropics of
southern Asia. In such areas, traction animal
fodder (primarily rice, sorghum, and millet
stover) is supplemented with approximately
700-800 grams of peanut cake, cotton seed or
horse gram (grain) per head per day, to boost

" animal condition and health. Researchers in

the past have often suggested the use of 2-3 kg
of purchased concentrates per head per day
which has usually been totally uneconomical.

Stock and storing crop residues

This is an area to which no attention has been
paid by researchers. What are different stock-
ing/storing modes? Often farmers tend to
stock on the roofs of sheds (hangars) made out
of locally available materials. On top of the
roofs the residues are exposed to high summer
temperatures, and it would be valuable to
learn the effect on nutritive quality and palata-
bility of storing in shade underneath the han-
gar roofs.

Competition with other livestock

Where limited quantitics of groundnut and
cowpea fodder are produced, it would be inter-
esting to establish whether farmers prefer to
feed it to small ruminants or tu feed it to draft
animals. If the preference is for the former, it
might be possible to determine what other
browse or forest produce could be substituted,
so that in the critical weeks before the planting
season, more of the available nutritive fodder
could be made available to work oxen.
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Ammal housing

Tlus is another on-farm problem whlch has re-
ceived limited attention. Several structures
‘have been tried without a follow-up of farm
level acceptance. Open corallmg and tradi-

tional cattle sheds (hangars) are the most com-
mon systems of housing in Mali. A third
method that has been observed involves the
earth being excavated up o a metre and a han-
“gar installed.” The apparent beneficial effect
was that the un-eaten stover was spread as

bedding which partially decomposed absorbing
dung and urine. Every two months or so the
compost so formed was removed to the field.
Each of these structures has advantages and
disadvantages. Any improvement in this area
should start with a study of farmers’ existing
practice in areas where animal traction has
been relatively well accepted.. Appropriate
modifications might then be identified and in-
troduced that would make the ammal housmg
more effective.

Training

A critical on-farm problem area is the lack of
farmer training in animal traction particularly
for first-time adopters. Skills of plowing, til-
lage in gencral, and the handling and training
animals may need to be imparted. It is com-
monly observed that at least thrze individuals
(an adult and two adolescents) operate a single
plow or toolbar (multiculteur), This may be
onc reason why the labour-reducing aspect of
animal traction has not been clearly demon-
strated. Experience on the research stations in
Mali has clearly shown that farmers and la-
bourers can be taught the necessary skills, such
that one person can operate a plow or toolbar
drawn by a pair of oxen. It is more a question
of extension, and perhaps research agencies
should organize training sessions rather than
additional research efforts.

Animal health and management

The non-adoption of animal traction is often a
direct function of real or perceived mortallty
rates of work animals. It was observed that in
one area the major reason for low levels of ani-
mal traction adoption was the recorded mor-
tality of 40-45%. However, in the area of one
extension agency in Mali, mortality has been

‘brought down to the more acceptable level of

2.5%. This has been achieved by close linkage
with veterinary services, preventlve measures,
farmers training and the timely treatment of

. affected animals, Training farmers to look out

for disease symptoms is an essential step.

Labour shifting

Another key on-farm problem reported in re-
search-into the constraints to the adoption of
animal traction is that animal traction in the
Sahel is a labour-shifting rather than a labour-
saving technology. This seems partly due to the
increased labour demands at weeding time due
to larger areas being sown when animal trac-
tion is employed and to increased weed popu-
lations due to row planting, It is also related to
increased labour demands at harvest time due

to the larger areas and greater overall yield. '

The phenomenon of labour shifting is to a cer-
tain extent due to the lack of complementary
and mutually supporting technologies. In this
case the lack of appropriate weeding equip-

~ment or its non-adoption for some reason

scems particularly important. Similarly labour
demands at harvest time could be reduced by
the use of ox-drawn or donkey carts, whether
rented or owned, to transport the harvest.

" There is a severe lack of reliable information

on this aspect; for example it is known that
transport of the harvest from the fields to the
homes is labour-consuming, but not what pro-
portion of the total harvest labour is required
for such transport.
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Animal power in farming systems:problems and implications

Differential applicability of animal
traction

In evaluating animal traction, it is important
to bear in mind that its applicability varies
with the nature of different cropping enter-
prises. For example, maize, cotton, rice and
groundnuts require relatively better seedbed
preparation than do sorghum-millet-based sys-
tems. This could lead to different strategies of
adoption. Some farmers will be owner-adop-
ters, some owner-adopter-hirers, and others
renter-adopters. Farmers with excess capacity
may choose to hirc out their oxen and equip-
ment, while attending to certain cultural prac-
tices manually, '

Implications for research
programmes

Research perspective

It is clear that researchers need to understand
farmers’ perspectives. Farmers alone have an
integrated view of the whole system. This calls
for a farming systems perspective. Researchers
need to understand how the problem of adop-
tion or non-adoption of animal traction mani-
fests itself under different systems and condi-
tions. Without this understanding it would be
impossible to develop technologies to improve
the various systems and conditions.

Coordination and collaboration
between research and extension

Mali is well endowed with a farming systems
research organization and this presents a great
" opportunity to coordinate and integrate differ-
ent aspects of animal traction research and
development. Institutional coordination is im-
portant where several apgencies are involved in
research, development and extension. The na-
ture of on-farm problems described in earlier
sections is such that unless different institu-
tions work in uaison, there will be no im-
proved package that combines all essential ele-
ments and addresses the farmer, the equip-

ment, and the feeding, housing and health of

the animals. :

Clarification of concepts and concerns

In several writings on the subject of animal
traction and/or integration of farming with
livestock activities one cannot help observing a
lack of clear concepts and concerns. In the opi-
nion of this writer, one has to start with clear
assumptions and approaches to the twin issues
of farming-livestock integration and animal
traction. Some illustrative ideas are suggested:

- The nature of farming-livestock integra-
tion for a range of farms should be defined
and clarified. An example would be the
management of one to two pairs of work
oxen on a farm with a certain number of
small ruminants,

- The effects of animal traction on the tradi-
tional relationship between cattle-owners
and herders. In the opinion of the author
existing relationships may not be disturbed
given the small number of work animals
that are likely to be retained on the farm.
The research should “ocus on possible im-
provements to present systems. The tradi-
tional practice of cattle-owner-farmers as-
signing the management of animals to
herders, together with the symbiotic rela-
tionship between cattle-owners and herd-
ers, is one that is likely to continue for a
long time.

- Distinguishing the effects of animal trac-
tion in terms of completeness and com-
plementarity of equipment promoted
and/or used on a farm.

Focus on animal traction practices and
equipment which are feasible or have been
feasible elsewhere under similar condi-
tions and constraints. An example that
comes to mind is the rescarch effort re-
lated to deep plowing and incorporation
of crop residues (primarily sorghum-millet
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stubbles) It is. unpracucable in the Sahcl'

and of doubtful beneﬁt

\ «Clarnﬁcatlon of methodology

~ Several methodologlcal unpcrfectxons and

| ~ divergencies have been noted in explaining

economic reasons for non-adoption. Some

examples of problem areas, taken from the

‘ study of Crawford and Lass:tet (1985) mclude' 5

el i between
the quality, quantity and timing of labour

. fmlure to dnfferenttate adequa

reqmred to mamtam a pair of oxen

- using labour fi gures derwed from herdmg '
range cattle and assuming that they would
be similar for the maintenance of draft

oxen

- labour required to maintain a pair of oxen
- during the off-season.

In this context researchers often neglect two
facts. Firstly draft animal maintenance com-
petes minimally for the services of adult males
and secondly it is assumed that non-farm em-
ployment through migration to urban centres
is equally accessible to all rural communities

and there is unlimited urban demand for mi-

gratory labour during this period.

High‘ management research approach

Animal traction technology has been the vic-
tim of high expectations. It was expected to in-
troduce certain high management practices
such as deep plowing for incorporating plant
residues and high level of weed control in sub-
sistence ‘cercal crops like maize and millet.
Serious doubts exist as to the feasibility and
even desirability of deep plowing in the rainfed
semi-arid tropics of West Africa. Using the
same high level of weed control in sorghum

giﬁng unrealistic opportunity costs for the

~and millet as used in high value cash crops

such as cotton and tobacco seems unjustified.

If research on animal traction is to be useful to
policy-makers and extension agencies some of

the methodological imperfections must be

. eliminated. Researchers should seek to elimi-

nate certain high management approaches and
focus more on what is feasible and practicable.
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Résumé

Le développement de la traction animale dans la
zone Mali-Sud remonte aux années 1950, avec
lintroduction et le développement des cultures
industrielles, en général, du coton, en particulier.
Ce développement a permis une amélioration
- sensible du niveau de vie des paysans grdce, no-
tamment, & 'augmentation des superficies culti-
vées et des rendements obienus et a la réduction
des exigences de main d’oeuvre extérieure des ex-
ploitations.

Cependant, la diffusion de la culture attelée ren-
contre divers obstacles qui constituent les cibles
des différents plans d’amélioration proposés. Les
principales contraintes de la culture attelée dans
ce systéme sont constituées par: _

la mortalité élevée par suite dc maladie ou
d’accidents; ’

les problémes d'alimentation des boeufs de
labour, particuliérement aigus en saison
séche;

Papprovisionnement en tourillons, du fait
surtout de la faible productivité des élevages
villageois et de l'absence de marchés du
bérail.

Les améliorations proposées dans ce systéme
concernent les éléments suivants:

la production de fourrages par la culture du
niébé, principalement;

le complémentation minérale e: les traite-
ments sanitaires;

le dressage amélioré, complété par une for-
mation et un suivi technique pluriannuel.

la sélection d'animaux de race locale, a
cause de leur rusticité.

Des résuitats satisfaisants ont été enrsgistrés
dans tous ces programines d’amélioration. Il est
toutefois apparu que la maitrise de la culture at-
telée dans la région du Mali-Sud passe par une
intégration plus prononcée des pratiques agri-
coles et d’élevage. ‘ :

Introduction

Le Mali est un pays continental ot 90% de la
population est rurale. L'économie rurale et les
activités qui en dépendent, représentaient 80%
de la Production Intéricure Brute (PIB) en
1976. L'agriculture et I'élevage représentaient
68% de la part du PIB revenant 3 'économie
rurale. Celd explique ponrquoi le gouverne-
ment du Mali, dans sa stratégic d’autosuffi-
sance alimentaire a adopté, entre autres, une
politique agricole essenticliement basée sur les
éléments suivants: ‘

la valorisation dcs acquis de la recherche
thématique;

une approche du développement intégré
prenant en compte non seulement la pro-
duction agricole d’une zone mais aussi des
aspects fondamentaux tels que la santé et
'aiphabétisation.

1 Agro-zootechnicien; 2 Spécialiste en culture attelée; 3 Agronome; 4 Zootechnicien.
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~ Ces deux aspects sont a Porigine de la création
~en 1979 de la Division de Recherches sur les
Systémes de Production (DRSPR) au sein de
IInstitut d’Economie Rurale (IER). La
DRSPR bénéficie de I'appui financier et te-
chnique des organismes suivants:

- Le Centre de Recherche pour le Dévelop-
- pement International (CRDI), Ottawa,

- L’Institut Royal des Régions Tmpicales -

 (IRRT), Pays Bas,
- L’Agence Internationale pour le Dévelop-
pement (USAID).

La promotion de la culture attelée constitue
une des priorités de travail de cette nouvelle
structure. La DRSPR comprend trois équipes
pluridisciplinaires: I'Axe Bougouni-Sikasso, le

Volet Fonsébougou et le Volet “Opération

‘Haute Vallée” (OHV)

La premidre charrue a été introduite au Mali
en 1928 a I'Office du Niger; mais 'essor de la
traction animale ne débuta que dans les années
1950, avec Pintroduction et le développement
des cultures industrielles en général et du
coton en particulier. La culture attelée a
constitaé le support sur lequel s’appuyérent les
programmes de modernisation des opérations
culturales; elle en reste encore !'élément
dynamique.

En effet, le systeéme d’¢levage joue un role trés
important dans la production agricr!c. Le tra-
- vail des bocufs de labour est 'un des plus im-
poitants éléments dans I'évolution des exploi-
tations agricoles. Les animaux de trait, en gé-
néral, et les boeufs de labour, en particulier,
sont une source unique d'énergie renouvelable
et de puissance agricole: ils s’apprécient en va-
lesi pendant leur période de vie utile. lls
constituent le premier stade de la combinaison
entre la production agricole et celle de viande
de boeuf. Le développement de la traction ani-
male permet une amélioration du niveau de
vie des paysans grice, notamment aux augmen-
tations de superficies cultivées, A la rédygction
des exigences de la main d’ocuvre extérieure et

a la maitrise des adventrices, sowce d’accrois- -
sements des rendements.

* La culture du coton et la culture attelée, essen-

tiellement bovine, pevvent servir de criteres a
la stratification de l’agrlculture dans la zone
Mali-Sud,qui correspond 2 Ia 3*™ région ad-
ministrative du pays, en deux situations agri-
coles majeures bien distinctes, avec des
niveaux dc priduction différents:

- une situation de production élevée ou le
systéme de production est de type intensif.
Prés de 75% des exploitations agricoles
possédent au moins une paire de boeufs de
labour; ces animaux de trait constituent
16% du cheptel. -

- une situation de faible production ol les
systémes de production sont du type semi-
intensif et/ou traditionnel. Environ 5%
des exploitations agricoles possédent au
moins une paire de boeufs de labours; 3%
du cheptel bovin évoluent dans cette
situation.

Dans I'ensemble on peut estimer que 50% des
exploitations agricoles de la région sont équi-
pées. D’'importants efforts sont toutefois en
cours pour équiper les paysans manuels par le
biais d'un crédit “premier équipement”. lis sont
menés par les organismes de développement
rural (ODR); 1a DRSPR s’intéresse également
aux probleémes liés a ce type de crédit et pro-
pose des voies d’améliorations.

La premiére partie de ce document présente
d’abord les caractér!stnques essentielles de
Pagriculture dans la 3°™ région, en mettant
Paccent sur ies relations agriculture-€élevage;
elle situe, par la suite, le role joué par les ani-
maux de trait dans les exploitations agricoles.
Ce rdle est tout d’abord analysé dans la situa-
tion de production élevée ol la culture attelée
bovine s’est développée depuis une vingtaine
d’années et a été ainsi A l'origine de trés im-
portants changements sur les plans agrotechni-
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que et socio-économique. Les paysans ont en
effet acquis une certaine maitrise de la culture
attelée qui leur a permis d’étendre les superfi-
cies et d'augmenter les rendements. Dans cer-
tains villages, comme celui de Gladié, les pay-
sans ont pu réaliser un niveau assez €levé d'in-
tégration agricuture-€levage. La deuxiéme par-
tiec du document analyse les contraintes spéci-
fiques A cette situation et évalue les possibili-
tés et les voies d’améliorations.

L’analyse concerne également les villages de la
deuxiéme situation, od pour différentes rai-
sons, 1a culture attélée bovine ne s’est jusqu’ici
pas bien développée en raisons de plusieurs
types d’obstacles; compte tenu de la détériora-
tion des termes de I'échange en particulier, il
est devenu trés difficile pour le paysan de ren-
tabiliser le crédit “premier équipement” des la
premiére année, 2 moins qu'il n’ait acquis un
bon niveau technique.

Carte 1. Sites d'intervention de la DRSPR, Zone Mali-Sud
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- Tableaul.1. Imhomnce.numéﬂque du cheptel dans la 3*™¢ région

Bocufs de labour

Total Ovins/ Asins Equins Potentiel
Bovin Total % bovins Caprins animaux de trait
Cercles . . Totaux % hoeufs
Sikasso! ' 66515 25502 3834 22 145 A
Sikasso? 219100 27188 1241 95900 9220 130 228450 11,90 -
Kolona! 16 134 2719 16,85 10322 :
Kolond? 165 000 3803 230 74100 5000 20 170020 2,24
Yenfol! 37862 3895 1,03 5749
Yanfol? 72000 5000 694 26200 460 10 72470 690
Kadiol? 23486 4579 1950 6764 '
Kadiol? 64 000 043 7388 25100 . 400 10 64410 7,82
Bougou? 14188 8178 5764 7638
Bougoy? 215000 21800 10,14 79800 3550 80 218 630 9,97
Koutia 95538 38102 39,88 77003
Koutia® 277130 57000 2057 102600 9320 360 286810 19,87
Yoross! 120494 11715 57,16 20318
Yoross? 75 500 9644 12,77 22 800 2050 430 77980
Totall 274221 94691 34,53
Total? 1087730 192478 11,90 426 500 30000 1040 1118770 11,57
1 Effectif encadré par la CMDT. 2 Estimation du service Vésérinaire.

Sources: Ragper: annuel CMDT 1984-85; Rapport annuel de la Direction Régionale Vétérinaire, 1985,

Les stages de dressage amélioré permettent
non seulement une meilleure connaissance des
attelages et de leur gestion, mais ils consti-
tuent également I'occasion de former les pay-
sans sur des aspects complémentaires: techni-
ques culturales, matériel agricole, utilisation
de la matiere organique, conservation des sols,
etc. Les villages de Yaban ¢t Djirikorola illus-
trent cette situation. Le dressage des boeufs
constituant une des principales contraintes
dans ces villages; la troisi¢me partic du docu-
ment traite des actions enireprises en matiére
de dressage. Enfin Pamélioration de I'habitat
des bocufs de labour en vue d’arriver 2 une
culture attelée plus intensive et plus rentable
constitue 'objet de la quatriéme partic du
document.

Présentation de la zone

Environnement technique

La région de Sikasso, qui constitue le cadre de
I'étude, représente 80% de la zone Mali-Sud et
est comprise entre les isohyetes 850 mm au

Nord et 1400 mm au Sud. Elle couvre une su-
perficie de 76 480 Km?, soit 6% du territoire
national. Située au Sud du Mali, la région de
Sikasso fait frontiére avec le Burkina Faso, la
République de Guinée et la République de
Cote d’Ivoire.

La population est estimée A environ 1 200 000
habitants dont 90% de ruraux. Cette région
fournit 21% de la production agricole avec
40% de la production céréaliere et 70% de la
production de coton; elle renferme 20% du
cheptel bovin du pays, se classant ainsi au 26me
rang national, apres la région de Mopti.

Les sols sont généralement de type ferrugineux
et deviennent latéritiques sur les hauteurs, A
exception des fonds de vallées qui sont cons-
titués par des argiles hydromorphes. Le climat
est soudano-guinéen au Nord et guinéen au
Sud. La végétation est trés variable du Nord au
Sud. Elle va de la savane herbeuse o prédo-
minent les graminées naturelles de la famille
des Andrapogonae, 4 1a foréi, en passant direc-
tement ou indirectement par une série de
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Superficies travaillées mécaniquement (en ha) en fonction des principales cultures et par Cercle

Tableau 1.2,
Cultures - Coton v
Cercles Labour Sarclage Buttage Labour
Bougouni 4435 3320 3161 3476
Kolondi. 1504 1161 957 1515
Yanfoll, 2170
Sikasso . 20639 18 595 16138 8948
Kadiolo 1462 1260 , 1308 1257
Koutiala 36228 3385 25174 %277
Yorosso 8725 7046 5321 1443
. Total 72933 65238 52059 28086

Source: Rapport annuel du CMDT, 1984-1985.

Mais Mil/sorgho
Sarclage Buttage  Labour Sarclage Buttage
2378 1219 2422 2348 1494
852 274 1510 669 302
1472 116 8 8 5
7076 3641 16615 12674 8985
963 1023 1716 889 862
8490 6153 30197 42609 20969
1098 694 11072 8391 4496
14 407 63 648 67588 37133

22 329

transitions allant de la savane arbustive A 1a sa-
vane boisée; la couche herbacée du Sud est do-
minée par Andropogon Guayanis, Hyperrhenia
spp. et Cochlospermum planchonil. La produc-
tion potentielle des p&turages variede 2,523 1
de matiére séche au Nurd, et de 5S4 8 t au Sud.

La région de Sikasso renferme environ
1 100 000 bovins dont 130000 boeufs de la-

bour, 30 000 asins, 1000 équins et 426 000

ovins-caprins (voir Tableau 1.1.). Compte tenu
de la nature des sols, les équins sont utilisés
comme animaux de bat. Les asins, jadis utilisés
comme animaux de bat, sont également utilisés
pour le transport de 'eau, du fumier et des ré-
coltes A l'aide de charrettes. Les ovins sont uti-
lisés pour les cérémonies religieuses et coutu-
migres. Les caprins sont réservés de préférence
a l'acquisition du travail extérieur. Les bovins
sont de plus cn plus utilisés pour les besoins de
la culture attelée. Les boeufs de labour repré-
sentent 80% des animaux de trait actuellement
utilisés dans la région.

La pathologie du milieu est dominée par le ca-
" ractére endémique des trypanosomiases ani-
males, beaucoup plus accentuées dans la zone
guinéenne ol sévit Ia mouche tsé-tsé. D’autres
types de maladics sont rencontrés dans la ré-
gion:
- maladies infecticuses: charbon symptoma-
tique, charbon bactéridien, péripneumo-

nie tuberculose, stréptothricose et heart
water.

- maladies parasitaires: endo-parasitoses
(Nématodes, Distomatose coccidiose), hé-
moparasitoses (anaplasmose-piroplas-
maose) et les ectoparasitoses (tiques-gales).

Environnemet socio-économique

Les sociétés rurales ¢n zone Mali-Sud ont une
culture essentiellement agraire. Des relations
de complémentarité serablent avoir dominé
leurs rapports avec les sociétés pastorales. A
cet égard Doutressoule (cité par Berthe, 1984)
notait: “Cultivateurs fixés au sol, pratiquar*
traditionnellement une agriculture rudimen-
taire, ils se constituent peu 3 peu des trou-
peaux de boeufs et de moutons par échange de
leurs grains contre des animaux qu'ils obtien-
nent des pasteurs peuihs, Maures et Touareg.
Clest leur fagon de placer leurs économies,
non de les faire fructifier, mais de les capitali-
ser car leur élevage est encore plus rudimen-
taire dans ses pratiques que celui des no-
mades”. La population est composée de Bam-
bara, Bozos, Senoufo, Minianka, Bobo et de
peulhs d'origine hamitique.

La terre constitue le principal moyen de pro-
duction et de reproduction de la société. Sa
gestion est sous I'autorité du chef de village.
Ce dernier et le conseil des anciens sont les ga-
rants dec l'identité culturelle du village. Théori-
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quement la terre appartient 3 celui qui la cul-
tive, mais clle ne peut étre vendue. Ce systeéme
* d’organisation répondait aux besoins de pro-
duction du village et A sa survie, en rapport
avec les techniques d’utilisation des ressources.
Les actions de développe:nent de la culture at-
telée dans le cadre des activités de 12 Compa-
gnie Malienne pour le Développement des
‘Textiles (CMDT) notamment, ont accentué la
pression fonci¢re et entrainé une différencia-
tion croissante des systénies zgraires villageois.
La culture attelée et la production de coton
ont entrainé des modifications dans la régula-

tion technique et I'organisation socio-cultu-

zelle des sociétés agraires de cette région. Les
terres les plus faciles a travailler et correspon-
dant le plus souvent A des pénéplaines font
Pobjet d’une forte pression en fonction de I'é-
voiution de la culture attelée.

Parmi les structures de développement de-la
région, la CMDT a l'impact le plus fort en rai-
son de sa densité d’encadrement. Ses activités
portent sur un modele de développement inté-
gré. En matitre de conscrvation de I'environ-
nement et de maitrise des productions ani-
males et sylvicoles, le service de I'élevage, et
celui des eaux et foréts interviennent en méme
temps que la CMDT. Les résultats pratiques
de ces deux structures sont cependant faibles.
L'accent a ét€ surtout mis sur la santé animale
et la police forestiere. En matiére de recherche
agricole la région de Sikasso est parmi les
mieux lc.ies. La recherche agronomique inter-
vient A travers ses différentes sections, soit en
stations ou en sous-stations, soit chez le pay-
san. Créée en 1979, la DRSPR a débuté ses re-
cherches dans cette région ol ses expériences
-lui ont valu son extension actuelle dans la ré-
gion de Koulikoro.

Traits essentiels de Pagriculture dans
1a 3*™ region

L'association agriculture-€levage dans la 3¢me
région fait ressortir deux sitvations bien dis-
tinctes correspondant 3 deux niveaux de pro-
duction différents:

Une situation de production élevée
C’es: le cas de Koutiala-Sikasso et de Yorusso

- 0l le taux d’occupation des sols st trés élevé.

Selon Je Projet Inventaire des Ressources Ter-
restres (PIR'T), 30 & 70% des terres sont aptes
A Pegriculture. La densite des :vltures est de
Iordre de 30 a pius 4= 60%. La densité de la
population est relativement glevée: 18 3 28 ha-

bitants au km?, contre tne moyenne régionale

de 15 habitants au km2.

Le systeéme de production est intensif, avec une
jachére de courte durée. La culture de rente,
surtout celle du coton, y est trés développée; le
rapport superficies des céréales sur celles du
coton est de Pordre de 1,19. La culture du co-
ton a favorisé des transformations profondes

~ dans Pagriculture dans la région de Sikasso. Sa

coexistence avec le mais dans I'assolement des
exploitations agricoles en culture attelée expli-
que les performances satisfaisantes réalisées
en production vivri¢re dans les zones d’action
de la CMDT.

Cette situation abrite 59% de leffectif des
boeufs de labour de la région étudiée. Les
races qu'on y rencontre sont, dans l'ordre dé-
croissant, le Méré (produit du croisement Z4-
bu peulh soudanien-Taurin Ndama), le Ndama
et le Zébu peulh soudarnien. Cette zone est en
partie infestCc par lcs mouches tsé-tsé, vec-
teurs de la trypanosomiase. La strate herbacée
constitue I'essentiel de 'alimentation du chep-
tel en saison des pluies. En saison séche les es-
peces ligneuses et les résidus de récolte repré-
sentent les sources d’alimentation du bétail. A
cette période, les agro-€leveurs font un com-
plémeniation aux boeufs de labour en leur ap-
portant des sous-produits agricoles et agro-in-
dustriels (conditionnement des boeufs de la-
bour) alors qu'une transhumance de faible am- -
plitude est effectuée pour le reste du troupeau.

Une situation de faible production

Elle est caractéristique des localités de Yanfo-
lila, Kolondi¢ba, Kadiolo et Bougouni; le taux
d’occupation des sols y est faible. L'aptitude
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des terr:s a vagyiculiure varie de 103 i 0. La
- densité moyenne de la population &si 2 P'or-
dre de 12 A 14 habitants au km?, Les ziluvions
des rivitres sont les sites les plus depeuplés.
Les densités des cultures sont faibies 2t varient
de 10 2 30%, excepté dans les environs de Bou-
gouni ol elles dépassent 60%.

Le syst¢me de production est seri-intensif a
traditionnel. Le rapport des superficies de
céréales A celles du coton est de Pordre de 1,9
pour toute la zone; il est variable d’un cercle &
un autre: 1,32 3 Bougouni, 2,01 a Kolondi¢ba,
2,03 A Kadiolo et 3 Yanfolila ol les céreales
sont dominantes. Le coton, moteur du déve-
loppement rural, y fait timidement son entrée.
Le niveau d’autosuffisance alimentaire est va-
riable, faible dans certains cas, satisfaisant
dans d’autres. L'association agriculture-éle-
vage y est peu développée.

Selon le service de I'élevage, seuls 2.6% du
cheptel bovin de cette situation soat constitués
de boeufs de labour. L'élevage sédentaire ex-
tensif est influencé de plus en plus par des
formes de mouvements de transhumance (30%
A Yanfolila et Bougouni et 60% A Kadiolo et
Kolondi¢ba) avec les zones voisines de la SO-
" DEPRA (Cote d'Ivoire). La divagation des
animaux, trés accentuée dans cette zone
constitue un sérieux handicap pour la gestion
du cheptel et du paturage; elle dure 6 mois sur
douze. Les races bovines rencontrées sont,
dans I'ordre décroissant, le Ndama, le Méré et
le Zébu. 11 faut noter que Yanfolila constitue
le berceau de la race Ndama. Cette zone est le
plus grand foyer de départ 2 Pexode au détri-
ment de la production agricole dans la région
de Sikasso. C'est aussi une zone a trypanoso-
miase animale ¢t 3 onchocercose, pour les
humains,

Pourquoi d’une recherche sur les
systémes de production rurale
Jusqu’d trés récemment la recherche agricole

se faisait selon le schéma classique de création-
diffusion allant de la station (milicu contr6lé)

Contraintes et amélior:.iiuns e la trction animnale en zone Mali-Sud: 'expérience de la DRSPR

au champ du paysan. Cette approche, essen-
ticllement caractérisée par son aspect sectoriel
(car ne s’adressant le plus souvent {u’a une
culture, voire & un aspect spécifique d’une cul-
ture), ne orenait pas en compte les contraintes
et les stratégies de production adoptées par les

paysans.

Elle excluait du coup toutes les contramtes im-
putables A I'environnement socio-c *Jnomique
et ne permettait ni de prendre ‘¢ “systéme”
dans son ensemble, ni de faiie la distinction
entre différents types d’agriculteuis ayant des
probiémes différents. La création de la
DRSPR reléve du souci de créer un maillon
supplémentaire pour combler cette lacune.

La recherche sur les systemes de production a
pour attribution de mener dans un cadre pluri-
disciplinaire toutes les études et recherches
appropriées afin de mettre au point des sys-
témes de production agricole adaptés a chaque
zone écologiqyue du territoire national. Par
conséquent, la DRSPR a procédé au choix rai-
sonné de ses villages de recherches en fonction
de cing criteres: population , équipement, pro-
duction de coton, superficies, accessibilité en
toute saison. Dans le choix des villages, Péqui-
pement a ét€ priviiégié en fonction des normes
suivantes:

- Village de “niveau avancé™: ol plus de

80% des unités de production (U.P) sont
équipés; une unité de production étant dé-
finie comme un groupe de personnes,
- unies ou non par des licns de parenté, qui

produisent et consomment ensemble.

- Village de “niveau moyen™: ou 50 & 60%
des unités de production sont équipées;

- Village de “niveau démarrage™: ot 90%
des unités de production sont en culture
manuelle.

Dans chaque village, les exploitations faisant
I'objet des études ont €té choisies en fonction
de cinq critéres: trois crit¢res qui renvoient au
niveau des ressources, dénommés critéres d’a-
nalyse et deux criteres objectifs, appelés cri-
téres de caractérisation.
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Tableau 2.1 Composition de l’éqnipement, nombrc de boenfs de trait et taille du iz:c:ne 0 bevine
: - de 7 UP a Gladié : A
~ Matériel pour la Culture Attelée Elevage
UpP Charrues Multiculteurs- Semoirs Herses  Charrettes Boeufs de Taille
‘ labour  troupeau
1125 2 1 1 1 2" 10 150 -
1022 . 2 1 2 2 1 11 189
17-39 2 1 1 1 1 14 140
05-12 2 1 1 1 1 10 120
03-10 1 | 3 3
01-04 1 1 1 3 15
01-05 1 1 4 " 6

Note: * La 28™M€ charette est a trection bovine et a été interdite comme prvta:)'pe pnr la DSPR.

Tableau 2.2 ,
Superficies (en ha), rendements (kg/ha) et temps de travaux (boeufs/jours) de 7 UP & Gladié

Coton Mais + Petit mil
uP Superf. Rend. Temps Superf.
11-25 9,48 1829 1824 9,18
10-22 11,73 1939 21,058 7,79
17-39 6,66 1846 1,73 597
05-12 797 1422 12,43 .1
03-10 334 1994 14,94 1,75
01-04 3.06 1294 4,90 291
01-05 221 9207 1434 2,05

Sorgho

Rend. Temps Superf. Rend. Temps
. 2362 9,08 3,12 2465 13,28

2654 15,29 342 570 9,59
- 3746 12,33 3,70 180 10,53

2440 1397 12,61

2317 5,71 2,73

908 7,83 2223 920 6,08
. 2048 7,80 2,08 43 7,69

Source: Résultats du suivi des exploitations a Gladié (DRSFR, 1986).

Les critéres ressources
Ils englobent les variables suivantes:

le nombre d’actifs: permet de déterminer
la disponibilité de main d’oeuvre au sein
de Pexploitation.

le nombre d’attelage: permet de détermi-
ner le niveau d’équipement de I'exploita-
tion et donne une idée du degré d’mtégra-
tion agriculture - élevage,

la taille du bétail: donne une idée de I'im-
portance et de la structure du troupeau
(bovins, ovins, caprins), donc de la dispo-
nibilité en ressources convertibles, et du
potentiel d'intégration de I'agricuiture et
de I’élevage.

La disponibilii€ en terre n’a pas été utilisée car
le probléme se pose 2 la fois en termes de qua-
lité et de quantité.

Les cnitéres objectifs
IIs se composent des €léments suivants:

le niveau d’autosuffisance céréaliere de
I'exploitation;

le niveau du rendement coton de I'exploi-
tation: donne une idée des possibilités
d’augmentation des revenus monétaires.

La combinaison de ces criteres a permis de
classer les unités de production en trois caté-
gories:

les unités de production “traditionnelles”:
elles ne cultivent pas de coton et ne béné-
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ficient donc d’aucun encadremem techni-
que.

- les unités de produciion de situation inter-
médiaire: elles ont des rendements de
coton inférieurs 4 1,3 t/ha.

- les unités de production intensives: elles
réalisent des rendements de coten supé-
rieurs & 1,3 t/ha.

L'analyse des relations entre les ressources et

les objectifs a permis d'identifier les

 contraintes par type de systéme de production.

Les villages de niveau avancé:
le cas de Gladié

Généralités

L’évolution de P'agriculture 2 Gladié¢ se carac-
térise par une densification des relations agri-
culture-€levage. Il est possible d’y observer une
forte emprise agricole et un élevage important.
La culture attelée jove un role important dans
ce viliage. En effet, plus de 80% des U.P. sont
en traction aniriale; V'étude de ce systeme de
productioi: de type intensif a ¢té réalisée grice
A P'analyse des résultats obtenus sur 7 U.P, sui-
vies en 1985/1986.

L’équipement

Le tableau 2.1 nous donne la composition du
matériel de culture attelée, les boeafs de la-
bour et la taille du troupeau bovin des 7 U.P.
étudiées. Il ressort de ce tableau que toutes les
7. U.P. ont au moias une charrue (TM); 4 U.P.
sur 7 ont au moins 5 paires de boeufs de la-
bour, deux charrues, un multiculteur, un se-
moir, une herse et une charrette asine. .

Les pratiques agricoles

Toutes les cultures, sauf le riz et le dah, sont
en champs communs. Les principales spécula-
tions végétales sont le coton et les céréales
(mil, mais/petit mil, sorgho). La riziculture est
exclusivement pratiquée par les femmes dans

les bas-fonds sur des parcelles ne dépassan?
pas 0,15 ha.

La rotation pratiquée est de type triennal: co-
ton- mais/petit mil-so: gho. Le tableau 2.2, pré-
sente les supenicies des cultures, les rende-
ments et les temps de travaux en boeufs-jour
par hectare (B.J/ha). L’analyse du tableau ré-
vele les éléments suivants:

- les superficies sont allouées aux trois cul-

tures dans les proportions suivantes: 38%
pour le coton, 31% pour le mais/petit mil
et 31% pour le sorgho;

- la pluviométrie de I'année a, de fagon gé-
nérale, beaucoup joué sur le niveau des
rendements; elle a eu un début tardif (10
juin) et une fin précoce (10 octobre), ce
qui a pénalisé toutes ies cultures qui sont
installées aprés un labour. En outre, les
différences de rendements entre cultures
renvoient aux facteurs suivants:

- le coton en t€te de rotation bénéficie de la
majeure partie des fertilisants organiques
et chimiques;

- le mais/petit mil bénéficie de Peffet du
précédent cultural et des apports d. perite
quantit¢ de fumure organique et d’urée;

- le sorgho en fin de rotation ne bénéficie
presque pas d’engrais, ce qui explique lc
bas niveau des rendements. curegistrrs.

Dans ce systéme, le type de rotation dominant
est constitué par 10 2 20 ans de culture conti-
nue, suivis par une jachere de courte durée.
L’utilisation des attelages se fait suivant un ry-
thme de 4 heures de travail mécanisé pour une
demi-journée. L'utilisation de Iénergic ani-
male joue ainsi un role prépondérant dans la
production du coton, du mais/petit mil et du
sorgho.

Les pratiques d’élevage

Origine du troupeau

Le troupeau bovin est Yorigine essentielle-
ment agricole (revenus du coton et surplus cé-
réalier). Une enquéte menée dans le village de
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Gladié a révélé que 17% des U.P. ont accédé a
P’équipement par la culture du coton; en outre,
14% des U.P. ont constitué leur troupeau a
partir des revenus du coton.

Le role du troupeau dons les U.P. de
Gladié

Les relations agriculture-élevage sont trés
complexes dans ce systdme. L'élevage bovin
concerne 82% des U.P. La maitrise de la cul-
ture attelée passe par 'utilisation des attelages
¢t la production de fumier. A Gladié le cheptei
bovin est constitué de 4% de Ndama, 11% de
Zébu peulh et 85% de Méré. Cela témoigne de
I'intérét qu’accorde I'agro-pasteur & amélio-
ration de la force de traction des attelages mé-

rés; le “3/4-de-sang-ZEbu” semble le plus re-

cherché malgré ses charges médicales €levées.
La production de fumier se fait grice A la
constitution de parcs pour les animaux pen-
dant la saison séche.

Les améliorations déja proposées
dans ce systéme

Depuis 1981 1a DRSPR a initi€ les actions sui-
vantes: la production de fourrages, le complé-
mentation minérale, avec I'introduction de la
pierre A lécher, la construction de parc mobile
en fil de fer barbelé et les traitements
sanitaires.

Production de fourrage

La culture du niébé fourrager a éié testé de
trois fagons: mais-niébé en relais, sorgho-niébé
en association et niéhé pur. Le mais-niébé en
relais a €t¢ testé en 1981 et n’a pas 61¢ accepté
" par les paysans car il rentrait en contradiction
avec leur pratique d’ association mais-petit
mil. Le niébé mis en association avec le sorgho
n'a pas réussi en 1982 a cause du semis trop
tardif du ni€bé par rapport au sorgho installé
apres le coton et le mais-petit mil et dont les
plants étaient déja vigoureux; en outre, la cul-
ture du ni¢bé entre les lignes de sorgho empé-
chait le sarclo-buttage du sorgho.

Le niébé pur a été le plus apprécié parmi les
trois fagons de cultures. du ni€bé dans ce sys-
téme. En 1983, 1984 et 19835 les paysans P'ont
installé surtout sur les nouvelles défriches,
avant le cotonnier. La maftrise technique du
ni€bé est acquise, mais sa récolte rentre en
compétition avec celle du coton et du mais.

Comsplémentation minérale et
traitements sanitaires

Lis ont intéressé toutes les U.F. qui ont un
troupeau, quelque soit la taille de celui-ci. Le
paquet comprend la complémentation miné-
rale, les vaccinations, les déparasitages interne
et externe, les tripanocides et les antibiotiques.

Les contraintes

Les principales contraintes de la traction ani-
male dans ce systéme agranre villageois sont les
suivantes:

- la murialité par suite de maladie ou d'acci-
dent: elle est la principaie cause de la dis-
parition des attelages pa: suite d’hemopa-
rasitoses (la trypanosoruase et les mala-
dies transmises par les tiques, surtout).

- lalimentation des boeufs de labour: les
paturages naturels constituent ’aliment de
base des ruminants. Le manque d’cau et
de fourrage pendant la saison séche se po-
sent avec acuité. A cette époque les rési-
dus de récoltes, Il'aliment de bétail
(concentré) et les fancs de légumineuses
restent les principales sources de nutrition
des boeufs de labour.

- lapprovisionnement en taurillons pour la
culture attelée: il reste un probléme 2
cause de la faible prodnctivité des élevages
villageois et de I'absence av marché de Jé-
‘tail dans le Mali-Sud.

- Pévolution des unités de production tradi-
tionnelles en milieu intensif: les exploita-
tions les moins équipées utilisent la trac-
tion animale grice A un “effet villngeois”
alors qu’elles n'ont pas les ressources mo-
nétaires nécessaires. Elles établissent alors
des relations d’échanges avec les exploita-
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tions équipées: labour contre main d’oeu-
vre extérieure au moment des travaux
d’entreti.u et des récoltes; ces opérations
sont en effet trés exigeantes en main
d’oeuvre puisqu’elles occupent 28 a 33%,
pour l’entretien des cultures et 47 2 57%
des temps de travaux, pour la récolte.

Conclusion pezriielle

La maitrise de la culture attelée dans les vil-
lages de niveau avancé passe par une intégra-
tion plus prononcée des pratiques agricoles et
d’élevage. Comme nous vencns de le constater,
il existe des liens trés étroits entre le niveau
d’évolution de I'agriculture et cclui de I'éle-
vage, notamment dans le cadre de la produc-
tion agricole. Par conséquent, les themes de
recherches en cours dans ce village visent 2
identifier et a résoudre les probiémes que pose
I'évolution de I'agriculture dans un systéme
agraii. “illageois en voie d'intensification avec,
comme <orollaires:
- la sédentarisation du syste¢me de culture,
les problemes de reproduction de la fertili-
té et 'amélioration de la proguctivité.

- Tl'amélioration de la culture attelée par une
meilleure alimentation des boeufs de
labour. '

- Pamélioration de Pintégration agriculture-
€levage avec l'identification et i'évaluation
des différents flux.

- Pévolution et la différenciation des unités
de production.

Dressage amélioré

Principes de base

Les -illages de faible niveau de production
agricole se situent généralement 4 un stade
“moyen” ou de démarrage avec la culture
attelée.

Pour trouver des solutions aux problémes ren-
contrés dans ces villages, la DRSPR a élaboré
un programme cohérent d’actions techniques
différénciées pour chaque type d'exploitation.
Une des principales parties de cc programme
s’intéresse aux exploitations de type “C”, ju-
gées aptes A recevoir un crédit “premier
équipement”.

Figure 4. Le jougage et le guidage

'\
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- En premnere année d'expénmemauou (1983),

il s'est avéré. que le manque de maitrisc Je la

~ culture attelée . constituait la principale :
comrainte dece type d'explontation Par conse—l .

mentation par la recherche, la méthode est
passéc en test de prévulgarisation en 1986.

quent, un paquet technique a été mis au point
en 1934; il coraprenait notamment une mé-
thode de dressage améliorée, complétée par
- une formatios. et un suivi technique plurian-
nuel; un accent particulier a été mis sur la
conduite des boeufs, leur habitat et alimenta-
tion, les techniques culturales, la gestion de
Pexploitation, etc. Aprés deux années d’expéri-

" Cara lio PrixenF, CFA -
ct‘ﬂSﬁq“es Composi ns - (1985) Les naycans wtilisent deux mé-
; L d dressage:
Charrue ™. 26500 ‘h‘?‘ es de dressage
1B4ti + ‘ " .
1 chafne 32?;5.?3:"” - la premiére méthode consiste
, 1roue S a atteler deux jeunes taurillons
Multiculteur CIWARA o 44400 avec un joug et 2 leur appren-
1 Bati, 3 étangons, 1 roue, 5 éiriers dre & marcher ensembie; par la
1 chainie de traction, I lame coeur - suite, le paysan joint au joug
2 lames demi-cocur, 1 corpe buteur un traineau qui, aprés quel-
1 corps carrue (30 cm) . A
3 ques essais, est remplacé par
Cl‘“"‘“’““‘; i et 35 000 une charrue. Suivant I'sge et le
1»::;“ ;° ;i:";‘;:m tempérament des jeunes ani-
Charsetie boviae " 7" S maux, Ia duréc du dressage va-
arresie L : y
Non disponible plwem rie 'de 15 jours a plus d’un
prototypc; en test par la DRSPR. mois. Cette méthode pr&emc
Semoir super Eco ' ‘ 'inconvénient d’entraincr
Oomplel (+4 dlsqua) 49 000 : beauooup d’accidents.
Herse - la deuxiéme méthode consiste
2 éléments "3‘“553"““““‘ 20000 a atteler un jeune éleve avec
-nlticulteur “Arana” (en test) , un ancien boeuf de labour.
o SR, entengiay T déterminer Ceest la méihcde utitisée cou-
roues re g extension )
1 corps charrue (ordinaire ou ra?mment quand le paysan a
reversible), 1 corps butteur d’autres boeufs de labour.
62 9 dents de gratiage,
6 2 9 dents de sarclo-binage . .
Ch “RUMPSTAD” Les inconvénients de ces deux mé-
arroe it . .
conplet SANDY 111 prix A déterminer t,hOdes s‘f‘“ multiples: le dressage a
" (20cm, 32kg) lieu tardivement, apres la tombée
complet SANDYIl  *  prixa déterminer des premitres pluies; par ailleurs,
25 em, 43 kg) il a'y a pas de progression et les
animaux traversent une période de

stress alimentaire en raison de la
pauvreté des péturages naturels pendant Ia sai-
son séche. En outre, le guidage, qui se fait par
Pavant aprés le mouchetage et le bouclage sans
aseptie, nécessite de recourir au moins a qua-
tre personnes. C'est pour régler ces problémes
que la DRSPR a proposé une méthode de
dressage améliorée.
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Tableau 3.2,
Traveaux mécanis<s effectués par des paires de boeufs en lére année de dressage traditionnel et
 amélioré (Villages Yaban et Djirigorola)

Dressage traditionnel Dressage amélioré
1983 (S paires) ‘ 1984 (6 paires) ‘ 1585 (14 paires)
rp’ %' PP % PP %
Grattage 0.2 ; 4 32 29 2,7 40
Labour 22 32 50 48 36 57
Semis 04 6 1,4 14 1,1 18
Bilicnnage 0,5 7 13 13 04 7
Sarclo-Binage (1) 2,7 16 ‘5,1 49 18 28
Sarclo-Binage (2) C,5 8 1,9 19 2.6 41
Buttage 1,4 20 22 | 2 33 52
Total  (ha) 79 20,1 | 185

Notes: PP Supe:ﬁcw réalisée par paire (ha) "% PP/Supe: Yice totale “100
**Total: Cumui des travave mécaniques réalisés par paire

Organisation d’un stage de dressage - Une formation aux techniques de culture,
, d’€levage, d'entretien et d'utilisation du
Calendrier et programme matériel, ainsi qu'aux méthodes de conser-

vation du sol. Cette partie se déroule pen-
dant les heures chaudes de lu journée, de
préférence A ombre; elle ¢st complétée
par des applications pratiques, le matin et
par des projections de diapositives, le soir.

Pour avoir des animaux préts a travailler dés
les premitres pluies d’avril, le dressage doit
&tre fait durant la période allant de mars 2
avril. L'exécution précoce du dressage laisse
suffisamment de temps aux paysans pour
continuer 'entrainement des boeufs en leur
faisant effectuer des travaux de grattage 2 sec

) . Participants, lieu et infrastructure
ou en semi-humide.

Chaque stage peut regrouper 10 a 15 paires de
boeufs, sous la conduite d'un seul agent de vul-
garisation ou d'un paysan-dresseur. Chaque
exploitation doit fournir deux bouviers par
attelage; ces derniers sont tenus de participer 4
I'intégralité du stage. Le chef d’exploitation et

Avec une exécution trop précoce du stage, les
animaux risquent d’étre mis au repos et, par
conséquent, de désapprendre. Cela signifie
qu'il faut commencer l'organisation du stage
au moins 6 mots a lavanc-e, compte tenu du les autres actifs doivem, autant que possible,
temps nécessaire pour choisir les paysans, ar- . < - ,

. . assister aux séances de formation. L’encadre-
réter les dossiers de crédit, acheter les boeufs ment regroune les pavsans concernés par le
et le matériel. En 1986, la DRSPR a méme dé-  feroupe fcs paysans ¢ P

. , crédit “premier équipement” ou des volon-
cidé, en accord avec la CMDT, de commencer taires désireux de suivre le dressage amélioré
I'identification des paysans concernés des le 48 )

mois de mai, c’est-a-dire 10 mois avant le

stage. Le choix (}u village de stage est fonction des
‘ critéres suivants:
Le stage comprend deux parties: - existence du plus grand nombre d’atte-
- Une formation pratique aux techniques de lages A dresser
dressage. -  absence de probléme d'eay;
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Figure 1. Silthouett- d’un boeuf de trait

Figure 2. Aire de dressage (1. Etables. 2. Fosse fumiére. 3. Abri. 4. Silo pour réserves fourragéres.
5. Emplacement pour la formation. 6. Puits. 7. Matériels. A-D Maquettes.)
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Tableau 3.3. Stages de dressage des boeufs, nombre de boeufs dressés et d’agents formées

Année Boeufs Dressage Formation
(Boeufs rejetés) (Agents formés)
: Avant Aprés Recherche  Vulgarisation
Villages de 1984 16 3
Recherchel) 1985 38 1 2 14
1986 62 1 5 26
Villages de pré- 1985 34 16
vulgarisation 1986 306 3 4 4
Totaux 456 4 10 5 60
D en 1986 11

(stage de formation des agems CMDT)

paires de boeufs du Cenire saisonnier CMDT de Sirakelé ont été mclue ?

Tableau 4.1. Hangar amélioré: matériaux et prix (1986) (moduie pour 1 paire de boeufs)

Libellé

Quantité Montant F CFA
Grands poteaux de 4,50m 2x fp
Traverses de 3,50m poar 1a Easc de tonure 4x fp
Poteaux de 1,50m (aire de stockage) 4x - fp
Poteaux de 3m (pente de toiture) 2x fp
Poteaux de 2rn (construction toiture) 9x fp
Paille (construction toiture) 20 tas fp
Barre de jougage 3,50m 2x fp
Poteaux pour le couloir de sortie 16x fp
Fil de fer barbelé 55x 2475
Huile de vidange 101 : fp
Ekafos (protection du bois) 20 ml 1000
Poinies cavaliers 0,5 kg 500
Main d'ocuvre fp
Total - 3978

[p: ces matériaux sont fournis par le paysan

- facilité d’accueil et d’encadrement des pay-
sans;

- entente avec les autres villages;

- présence d’un chef de village dynamique et

de matériaux locaux. 11 s’agit d’'une infras*ruc-
ture légere, faite pour la durée du stage et dont
le colt financier est nul (voir Fig. 3).

influant.
Aspects techniques
L'aire de dressage Choix des animaux et méthodes de

Le dressage a lieu sur un terrain d’environ 1
hectare (Fig. 2), dégagé, ombragé et proche du
village. Il abrite quelques constructions sim-
ples faites entierement par les paysans a partir

jougage
De préférence, des animaux de race locale sont
choisis A cause de leur rusticité. La conforma-

- tion et les caractéres de ces animaux sont don-
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Figure 5. Faire de boeufs a l'entrainement dans le sillon maquette

Figure 6. Paire de boeufs a I'entrainemient sur maquettes
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Figure 7.
Maquette apprentissage au sarclarge et buttage

nés dans la Figure 1. Les animaux doivent
avoir entre 3 et 4 ans et &tre en bonne santé.
La race méré étant dominante dans la zone, le
dressage peut se faire avec un joug de garrot du
fait de la présence de bosse; mais le guidage est
fait par P'arriére, contrairement sux pratiques
existantes.

A cause de graves probleémes de trypanoso-
miase dans certaines zones, des animaux de
race N'Dama, qui n’ont pas de bosses, ont été
réintroduits; cela a amené les techniciens de la
DRSPR 2 introduire en méme temps le joug
de téte. Pour le choix des animaux N’Dama,
provenant de I'Opération N'Dama de Yanfoli-
la ('ONDY, & 280 km 2 I'ouest de Sikasso), il
a fallu tenir compte de leur cornage bien im-
planté, symétrique et solide. '

Le jougage de téte exige ia confection de jougs
bien taill4s, dont la largeur correspond aux di-
stances recommandées entre les lignes de cul-
ture. Ainsi, en zone Mali-Sud, ol les princi-
pales cultures sont semées a 0,80 m d’inter-
ligne, le paysan doit avoir un joug d’une lar-
geur de 0,80 m pour le labour et le semis, et de
1,60 m pour le sarclo-binage et le buttage. Les
paysans apprennent 4 coudre des bonnets a
partir des sacs de jute, 3 attacher le joug aux

coraes avec des cordes de fabrication locaie, et
a fixer les deux cordes de guidage (voir Fig. 4).

Apprentissage evolutif

Il est trés important de suivre les différents
types de dressage indiqués. L’application ri-
goureuse de la méthode vise A transformer les
rapports brusques et craintifs des paysans en
une attitude de rapprochement od 'homme se
fait obéir de fagon stricte 3 la voix et aux gestes
sans brutaliser I'animal. Le guidage par lar-
riere, A I'aide d'une corde placée autour de I'o-
reille interne, représente l'avantage principal
de cette méthode par rapport 3 la pratique
paysanne courante consistant A tirer Panimal
par le nez. Cela aboutit 4 une véritable mai-
trise de l'attelage, tandis que lc nombre d’actifs
nécessaires peut étre réduit A deux, voire un
seul (théme: 1 homme, 1 attelage).

Les maquettes (Fig. 5, 6 et 7) permettent de si-
muler les champs de cultures et représentent
les outils indispensables pour un bon dressage.
Leur confection, a I'aide de bois local est d'une
extréme simplicité. ‘

Matériel agricole

| L’équipement en matériel agricole des paysans

qui passent en culture attelée peut se faire en
deux phases. La chaine de base, composée
d’une charrue et d’un multiculteur, peut étre
complétée plus tard par une charrette, un se-
moir et éventuellement une herse, cu un mo-
toculteur plus performant comme l'Ariana; cet
équipement est actueilement testé¢ chez
10 paysans, (voir Tableau 3.1).

Le multiculteur Ciwara, presque identique 2 la
Houe Sine du Sénégal est un matériel polyva-
lent sur lequel peuven. étre fixés des dents
(pour un travail de sol léger) ou un corps but-
teur. Un corps de charrue est également livré,
ce qui, normalement, devrait rendre inutile I'a-
chat d’une charrue complete. Malheureuse-
ment le multicuiteur, avec son corps de char-
rue, pése 48 kg et rares sont les paysans qui
s’en servent. Beaucoup de ps,.ans abandon-
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nent le corps de charrue apres I'achat et d’au-
tres 'aménent chez le forgeron pour confec-
tionner une charrue compléte.

Suite aux recommandations de la DRSPR, la
- version standard livrée par le CMDT ne com-
prend désormais plus le corps de charrue. Il en
résulte une économie d’environ 10000 F. CFA
pour le paysan. Dans le cadre du crédit “pre-
mier équipement” CMDT/BNDA, le paysan
doit choisir entre la charrue et le multiculteur.
L'expérience montre que le multiculteur est
prioritaire en vue d’assurer l¢ perfectionne-
ment du dressage en premiére année.

Jusqu'ici le paysan connait mal P'intérét du tra-
vail aux dents; en effet, il voit d’abord dans la
culture attelée la possibilité de pouvoir labou-
rer. Cest pourquoi, méme si la charrue n'est
pas incluse au crédit, le paysan fera tout pour
I'acquérir. En dernitre semaine de stage, donc
toujours en saisor séche, les boeufs doivent
apprendre a tirer le matériel agricole. Pour ce
faire, 1a seule activité possible est le “grattage
2 sec” aux pics fouilleurs (étangons rigides,
dents pointues), Cette technique culturale, que
d’autres appellent “houage”, a €té introduite
par la DRSPR dans le cadre du dressage de-
puis 1984. Outre le perfectionnement des
boeufs aprés la fin du stage, le grattage re-
présente un travail du sol bénéfique, car il
améliore Pinfiltration de I'eau des premidres
pluies et facilite le labour.

Dans les années qui suivent le paysan devra
compléter son équipement; I'acquisition d’une
charrette sera prioritaire. La DRSPR, en colla-
Loration avec la Division du Machinisme Agri-
cole (DMA) a développé plusieurs prototypes
de charrettes bovines, actuellement testée chez
les paysans; jusqu’ici, seule la charrette asine a
été vulgarisée dans la zone.

Ayant observé la qualité médiocre du labour
de la charrue T.M., la DRSPR a introduit la
charrue “Rumptstad-Sandy” (25 cm, 43 kg) en
1984. Suite aux observations des paysans, cette
charrue a été modifiée, pour aboutir a la Sandy

111 (20 cm, 32 kgs) qui a éié testée en 1986 et
dont les résultats sont trés sat*sfaisants,

Résultats obtenus

1l est difficile de donner des résultats détaillés
de laction ‘“dressage amélioré” dans le cadre
succinct de ce document. En ce qui concerne
les villages de recherche Yaban Djirigorola,
Paction a fait I'objet d’un suivi pendant trois
campagnes successives. Les performances des
boeufs en premiere année de dressage sont
nettement supérieures en 1984 et en 1985 par
rapport 3 1983 (Tableau 3.2). Les 5 paires de
boeufs suivies en 1983 avaient 66 dressées par
les paysans de fagon traditionnelle, alors que
les 6 paires dc 1984 et les 14 paires de 1985
avaient été dressées lors des stages de la
DRSPR. Bien qu'encore insuffisante, il est
possible de remarquer la progression des diffé-
rents travaux réalisés avec le motoculteur:
grattage, sarclo-binage et buttage.

Prévulgarisation

Au début l'organisme de vulgarisation de la
zone, la CMDT, estimait que le drussage ne
constituait pas un probleéme, malgré les diffi-
cultés rencontrées avec le crédit “premier-
équipement”. Les résultats probants obtenus a
Yaban et Djirigorola en 1984, ont suscité 'in-
térét des responsables de la CMDT, et dés
Pannée 1985, il a été demandé A la DRSPR de
former des agents d’encidrement de la CMDT.
Ces derniers participaient d’abord A un stage
complet de dressage, organisé par la recherche
au niveau d’un de ses villages pour appliquer
ces néthodes: ensuite ils conduisent eux-
mémes des stages dans d’autres villages, avec
Pappui de la DRSPR (Tableau 3.3).

En 1986, la CMDT et la DRSPR ont intégré le
dressage comme €lément essentiel d’'une ac-
tion de prévulgarisation, menée conjointement
avec les deux organisines dans les villages dé-
munis en équipements et A faible niveau de
production. Dans ce cadre 10 stages de dres-
sage ont été organisés (zone de Koutiala et Si-
kasso) et 13 paires de boeufs ont été dressées
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Tt EX TIGES DE CRREALLS

apom

Figure 3. Hangar

suivant la méthode améliorée. Lcs premiers
résuliats indiquent qu’environ 50% des pay-
sans retournent 2 la méthiode traditionnelle de
conduite d’attelage (guidage par le nez).

Discussion

Le dressage amélioré a été introduit par la
DRSFR dans une zone infestée par la trypano-
somiase, parallélement 2 la réintroduction de
boeuis de race N'Dama pure. Ce changement
complet dans la conduite de la culture attelée

a permis de redynamiser I'agriculture dans les

villages considérés comme retardataires. Si
pour les boeufs de race N'Dama le joug de téte
s'impose, avec des boeufs Méré le joug de gar-
- T0t, auquel les paysans sont plus habitués, peut
convenir également; I'essentiel dans ce cas est
de faire le guidage par I'arriere. Compte tenu
du taux élevé de retour a la méthode tradition-
nelle (50%), on se demande s’il ne serait pas

mieux de garder le joug de garrot (avec des
boeufs), et de mettre tout I'accent sur le gui-
dage par l'arricre.

Habitat des boeufs de trait

Principes de base

Le probléme de P'habitat s’est posé quand il
s5est agi d’aborder le conditionnement des
boeufs de labour. Le conditionnement est basé
sur une alimentation complémentaire pendant
90 2 120 jours avant les premiéres pluies. Il se
fait, notamment, a partir des fanes de ni€bé
produites au niveau de l'exploitation. Aussi
est-il nécessaire de disposer d’un abri pour ali-
menter séparément les boeufs d'attelage du
reste du troupeau.
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210

Animal Power in Farming Systems



Centraintes et améliorations de la traction animale en zone Muli-Sud: I'expérience de la DRSPR

- proteger le fourrage du solexl et de la
pluie;
- faciliter l'affouragement des boeufs;

Faveenimar

- ‘lmuucuu: ld PIUUII\AIUII d Un Umicr UG
‘qualité;

- faciliter 1a contention et la manipulation
des animaux.

Ce modle est actuellement en prévulgarisa-

tion chez les paysans bénéficiaires du crédit
nremler.éumnement”_

Sr2232%2 halel gt

Aspects techniques et économiques

Pour ie modele de base destiné a loger une
paire de boeufs, une surface de 6m?
(3 m%/U.B. T.) a ét€ retenue. L'au‘e de stockage
du fourrage en volume (24 m ) est fonction de
la hauteur des deux potaux centraux. Ces po-
taux doivent avoir au moins < métres de‘hau-
teur; autrement, la pente du toit ne permet pas
d’évacuer assez rapidement I'eau des pluies. Le
hangar doit étre bien orienté par rapport a la
direction des vents dominants. Le toit (15m?)
en chaume, nécessite un entretien annuel. En
outre, le modele proposé comprend un couloir
de sortie, délimité par du fil de fer barbelé qui
est remplagable par du bois.

La construction de ce type de hangar nécessite
essentiellement un investissement humain. En
fonction du nombre de paires de boeufs, il est
possible d’aggrandir le hangar en rajoutant des
¢léments identiques dans le sens de la largeur.

Formation

L’introduction de ce type de hangar nécessite
une bonne sensibilisation et une formation des
paysans, faute de quoi il est peu probable que
ces derniers fournissent I'effort demandé.
Dans le cadre du crédit “premier -équipe-
ment”, le stage de dressage de trois semaines
offre une excellente occasion pour expliquer
aux participants lintérét de bien garder,

d’alimenter et de loger leurs animaux de trait.
Il est méme envisageable d'inclure 1a construc-

~ tion d’un hangar parmi les criteres d’octroi de

Py o= 19
VICUIL

Lors des séances de formation P'accent peut
étre mis sur les avantages suivants:

- la production de fumier A partir d’une
fosse fumiere (fosse de stationnement des
boeufs, ou compostiére).

- les boeufs en stabuiation sont dociies, fa-
ciles 2 manipuler et disponibles pour leur
utilisation et les différents soins.

- le jougage est facilité

- les tentatives de vol sont amoindris

- le calendrier cultural sera respecté.

Conclusion

La construction d'un hangar nécessite une
bonne disponibilité de bois.local. Sa durée de
vie peut éire considérablement augmentée si
on utilise efficacement des produits contre les
termites. Des alternatives pour une construc-
tion plus aisée du toit seront recherchées. La
construction demande un investissement hu-
main important.
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Evaluation rétrospective de la vulgarisation de la
culture attelée au sein d’une opération de
développement rural: cas de POpération Arachide et
Culturcs Vivriéres (OACV)- Mali
'par’ ,

| - G. Le Thiec
Centre d’Etude et d'Expéiimentation du Machinis:ne Agricole Tropical (CEEMAT), Antony, France

Résumé

L'introduction de !2 culture attelée dans l'opé-
ration de déveleppemeni intégré (I'OACV), ré-
sulte a la fois d'un choix affirmé dés 'indépen-
dance par le gouvernement malien, et d'une vo-

ment rural, e enfin l'usine de construction de

~matériel agricole.

lonté du paysan qui se trouve en condition de ré-

ception favorable.

Le service de vulgarisation de l'opération a tout
d’abord entrepris la diffusion de thémes de “pro-
ductivité” qui somt simples 4 appliquer et peu
colteux, mais dont la bonne application était ju-
gée comme un préalable indispensable a !intro-
duction de la culture attelée. Ceci constituait, en
plus de l'essouchage d’une surface minimale, la
possession d’un attelage et le versement d'un
acompte, l'une des conditions de cession de 1’é-
quipement.

L 'équipement proposé formait une unité indisso-
ciable composée d’un multiculteur et d'un se-
moir; il permettait d’assurer tous les travaux de
culture arachidieére.

Un crédit a moyen terme de 3 ans était octroyé,
sur le matériel uniquement, avec un taux d’inté-
rét de 6,5%. Des techniciens spécialisés assu-
raient la formation de l'encadrement et des “pay-
sans-pilotes” dont la réussite conditionne I'exten-
sion de la culture attelée. Les services d'accom-
pagnement suivants ceuvraient au sein de l’'opé-
ration & la réalisation des objectifs: le service
Audio-visuel et d’Alphabétisation, le service
Zoozechnique et le sous-projet Forgeron; l'opé-
ration bénéficiait également de services exté-
rieurs: la division du machinisme agricole et son
centre d’essais, le service du crédit et de l'équipe-

En 1981, 8% des exploitants étaient équipés.
L’accroissement des superficies de l'exploitant et
laugmentation des rendements sont deux fac-
teurs mﬂuaugant la réussite de la culture attelée;
ils exigent toutefois que tous les moyens soient
mis en place et que les techniques et méthodes
soient bien au point. En outre, une politique de
prix incitatifs, de méme qu'une bonne organisa-
tion de la commercialisation des excédents de
production des paysans peuvent faciliter la diffu-
sion de la culture attelée.

Méme si tous les problémes relatifs au systéme
de culture avec traction animale n'élaient pas
entierement résolus, 'OACVY peut déboucher sur
une progression réguliére de l'équipement; l'es-
sentiel était de raisonner les problémes dans leur
ensemble; une deuxiéme étape destinée a orienter
les paysans vers un systéme de production. plus
harmonieux, plus complet et plus ¢ uilibré devait
étre envisagée. Cepenidant ce déveioppement hé-
cessite du temps; cela constitue une contrainte
difficilement réductible.

Présentation générale de
Popération

Genése‘

L'opération a €t€ créée en 1967 par le gouver-
nement malien sous le nom d’Opérauon Ara-
chide; ses objectifs sont, d’'une part, de relan-
cer la production arachidiere qui, depuis le dé-
but de la décennie, ne cessait de décroitre et,
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d’autre part, de procurer des devises a I'Etat,
par 'exportation du produit.

Cette opération a ¢té financée pﬁr le FAC

pour une durée de 5 ans. A partir de 1972, la
BIRD prenait le relais en élargissant encore
ses objectifs vers un développement dit “inté-
gré”, avec pour but principal: I'amélioration
du niveau de vie des agriculteurs par I'accrois-
sement de leurs productions de céréales et des
cultures de rente. Plusieurs sous-projets
(routes et pistes rurales, santé humaine, éie-
vage et alphabétisation fonctionnelle) venaient
épauler les activités essenielles de 'opération
dans tout ce qui touchait au développeraent de
la zone concernée. Cette opération se poursuit
depuis sous le nom d’ODIPAC (Office de Dé-
veloppement Intégré de la Production Arachi-

diere et Céréaliere), mais sans I'appui d’un fi-’

nancement extérieur.

Situation géographique

L’'OACYV s’étend de la frontiere du Sénégal 2
celle du Burkina Faso et couvre approximati-
vement la zone comprise entre les isohyetes
600 et 1000 mm (jusqu’a 1200 vers la frontitre
guinéenne). Les sols sont A dominante
sableuse, mais se prennent facilement en

masse en période séche. La zone géographique |

de Vopération couvre environ 138 000 s™
(plus de 1000 km d’Ouest en Est).

Milieu social et humain

Environ 110 000 exploitations d’une superficie
moyenne de 1,5 3 2,5 ha ont été recensées dans
la zone. La culture de l'arachide y occupe
100 000 ha et celle des cultures vivrieres
150 000 ha. L2 population active y estde 42 6
travailleurs par exploitation. Il est bon de sou-
ligner ici le “bon sens” du paysan malien, sa re-
lative ouverture au changement ou, tout au
moins, sa bonne volonté face A une remise en
cause de ses habitudes.

Il est également important de noter aussi que
la toute premiére introduction de la culture at-
telée est déja ancienne (1920); mais elle s’est

développée plus facilement au centre du pays
(I'Office du Niger) et dans le Sud (zone coton-
niére). Malgré tout, les agriculteurs de la ré-
gion arachidiere connaissent la charrue et,
pour la plupart, n’oat pas de probléme pour
dresser et travailler avec des animaux.

Etapes dans la promotion de ia
culture attelée

Itinéraires techniques vulgarisés par
POACY |

D¢s Iaccession A I'indépendance le Mali s’est
défini une politique agricole basée sur le
développement de la culture attelée; tette
option n'a jamais €t€ remise en cause depuis et
il faut bien reconnaitre 13 une volonté
gouvernementale qui a été le point de-départ
indispensable a la réussite de ce projet.

De 1967 a 1970, POACV a mis en place ses
structures et a vulgarisé des techniques simples
et applicables sans bouleversement des habi-
tudes, car elles ne nécessitaient que peu d’in-
vestissements et permettaient, par contre,
d’augmenter sensiblement les rendements. Ces
techniques ont €té appelées “theémes de pro-
ductivité”. Ces thémes comprennent:

I'utilisation de semences sélectionnées
Pemploi de fongicide-insecticide

la pratique du semis précoce
I'utilisation de I’engrais (dose minimale)

Le service de vulgarisation-formation a tout
d’abord diffusé ces themes et s’est assuré de
leur application correcte avant de développer
les “thémes de modernisation” qui, par oppo-
sition aux premiers, entrainaient vz change-
ment profond des mentalités et des investisse-
ments relativement élevés. Il s’agit de:

- P'essouchage de toutes les parcelles avec
pour corollaire la s4#dentarisation

- le travail en culture attelée

- le respect de I'assolement

- I'emploi optimal d’une fumure organique
et chimique
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élevage

a ;}Deux des préoccupanons prmclpal&s de la di-
rection de 'opération ont été: ,

- d'obtenir des autorités un pnx d'achat ala
“production rémunérateur, afin d'intéresser
“les agriculteurs a cette spéculation.

- de réorganiser la commercialisation avec

~ un paiement direct en especes, afin de re-

- donner confiance aux productenrs

Durant les premidres années d’existence de lo-
pération, différents matériels sont testés et

adaptés aux conditions locales et aux besoins
de la vulgarisation. Ainsi le choix s'est porté
* sur le multiculteur Sine, le semoir Super-Eco et

la souleveuse d’arachide adaptée au multicul-

teur. Des disques distributeurs pour arachides,
sorgho, mil . ont été également mis au point
afin de mieux répondre aux exigences locales.

Un réseau d’encadrement serré a été mis en

place: 1 encadreur pour 5 2 6 villages, soit en-
~viron 150 3 200 paysans; le réseau dépendait

d’un service de vulgarisation-formation.

Contraintes

Sous cet aspect il faut surtout souligner les dé-
lais d’approvisionnement trop longs, 3 cause
de la situation . continentale, imposant des
commandes 18 mois 2 I'avance; cette situation
a prévalu tout au moins jusqu’a I'avénement,
en 1974, de la SMECMA, usine de construc-
tion de matériel agricole située 3 Bamako.

Avant 1974, le service de crédit agricole et ’6-

- quipement rural (SCAER) assurait le mo-
nopole de I'approvisionnement des intrants:
engrais, pesticides et matériels. Du fait des dif-
ficultés d’acheminement (transports ferro-
viaires sursaturés) et des problémes financiers,
les livraisons de matériels se faisaient souvent
~ en cours de campagne agricole, donc trop tard
pour la mise en place dans les villages, vu I'état
des pistes A cette époque. Cet état de fait 2
conduit les ODR. et 'OACYV, en particulier, &

surévaluer leurs commandes afin de disposer

d’un stock en début de campagne et assurer
ainsi un service minimum. Evidemment ceci
n'a fait qu'accentuer gravement les problémes
financiers de la SCAER jusqu’a la création de

Tusine de construction de matériel (SMEC-
‘MA).

- Les zones A climat soudano-guinéen trés boi-

sées nécessitaient un trés gros effort d’essou-
chage pour la mise en culture de nouveiles
terres. Dans ces mémes régions, les déplace-
menis étaient rendus difficiles, parfois impos-
sibles, en saison pluvieuse, compromettant

 ainsi le suivi permanent des paysans équipés.

Les paysans connaissaient la charrue depuis
plusieurs années; les quelques paysans qui en
possédent n’en tirent toutefois pas de revenu
supplémentaire important sur leurs propres
cultures et ceci pour deux raisons:

" . latendance était de labourer un maximum

de superficie qu’il ne leur était ensuite pas.
possible de désherber & temps, d’od une
forte diminution des rendements,

- dans l'optique d’un meilleur controle des
adventices, les paysans labouraient tardi-
vement et semaient avec parfois 3 a 4 se-
maines de retard aprés la date optimum
entrainant, 12 aussi, un manque a gagner
trés important: (1 4 2% par jour de
retard).

- Stratégi adoptée

Priucipes généraux

Considérant qu’il est tout aussi ridicule de vul-
gariser des méthodes sans mettre 2 la disposi-
tion des paysans les moyens de les appliquer,
qu'il est néfaste de diffuser ces moyens sans les
avoir préparés a les utiliser, la stratigie adop-
tée tenait compte de I’ensemble des prob'2mes
liés 2 1a traction animale.

L’introduction du syst¢me de culture avec trac-
tion animale était basée sur le développement
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22ee whnnnee Ao ramam WL Ban oo

d'un réseau de paysans d’¢lites, appeiés “pay-

sans-pilotes”, lesquels se démarquaient de

'ensemble par:

- une plus grande ouverture. aux
nouveautés; ‘

- la capacité de supporter des investisse-

wrdos
ments relativement lourds;

- une notoriété certaine, leur conferant une
influence plus ou moins forte aupres des
autres villageois.

Une structure spécialisée dans la culture atte-
1ée a ét£ créée au sein de la direction de l’opé

lﬂtl\.lll, cetie awuuu, qul s¢ WlllPUMll uc UCU.K
ingénieurs, dont un exp2trié, et d’un technicien
spécialisé dans chaque secteur de développe-
ment, était devenue opérationnelle dés 1970.
Cetie section avait en charge 'approvisionne-
ment, la gestion des stocks, les problemes de
maintenance et surtout la formation de I'enca-
drement de base et des paysans-pilotes.

La formation

Le type de form=tion dispensé est celui dit “en
cascade”. Les ingénieurs, responsables de la
section, forment les techniciens splcialistes,
qui forment eux-mémes les encadreurs de
base; ces derniers transmettent les acquis aux
paysans. Des séminaires d’une semaine sont te-
nus A l'intention des techniciens, avant la cam-
pagne agricole. Des journées d'apprentissage
sont organisées pour I’encadrement de base,
au début de chaque période de travaux: prépa-
ration du sol, semis, entretien des cultures, etc.

Durant les premitres années, les paysans-pi-
lotes sont regroupés pour des mini-stages de
deux jours en vue d’un recyclage mais aussi
afin de mettre en commun leurs expériences
avec les réussites et leurs difficultés. Ces mini-
stages sont du plus grand intérét pour les inté-
ress€s mais aussi pour les vulgarisateurs, qui
peuvent en tirer des enseignements fort utiles
pour améliorer leur efficacité dans la diffusion
des thémes.

Le crédit

It s’agit d’un crédit 2 moyen terme de 3 ans
uniquement octroyé sur le matériel, avec des
annuités payables au moment de la commer-
cialisation. Afin d’alléger au maximum la pre-
mitre échéance, alors que le paysan n’a pas en-
core tiré profit de son équipement, annuité
est tcindée en 2, une moitié est payable au

- comptant et Pautre moitié a la commercialisa-

tion. Malheureusement il n’est pas institué de

SIAART ATARIMNVRRATUUVANAWALL 21 AL VUL A0 MISWLIUV W

crédit sur 'attelage, faute de garanties suffi-
santes et ge suivi sanitaire. Le taux d'intérét
Ppratiqué était de 6,5%.

| Aspects techniques

Les matériels dijﬁtsés

La chaine d’outils de culture est composée des
éléments suivants:

- multiculteur Sine avec ses équipements
obligatoires: canadien, sarcleur et soule-
VEuse;

- multiculteur Sine avec ses équipements en
option: pics fouilleurs, corps de charrue.

- semoir monorang A disque distributeur
type Super Eco. (Plusieurs distributeurs
sont mis au point par FTOACV: disques a
27 ou 30 crans pour arachides selon les va-
riétés et disques a trous pour mil et
sorgho.

- charrettes d’une capacité de 500 ou
1000 kg 4 roues pneumatiques.

Dans la plupart des cas (90%), la traction bo-
vine est utilisée, sauf pour les transports ol
I'dne domine méme pour les charrettes de
1000 kg, dites bovines.

Les conditions de cession du matériel

La chaine de culture n’est pas remise a I'agri-
culteur sur simple demande; son attribution
est plutdt soumise A certaines conditions. Le

-paysan doit:

- adopter au préalable les thémes dits de
productivité;
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| VTableaa L Mises en place de mutérlels g‘;e;aiﬁd;d;‘:;rl ;: gﬁ?ﬁ?ﬁ
S  Matériels | \ positifs de protecnon des
Amléa Multncnlteum Semo.rs Houes nsmes Charrettes sols. :
"POACV ‘ - ,
'1967/68‘ , 16 17 2% Le corps de chiarme initiale-
, }%ﬁg | | %g - lgg ment fourni avec les autres
| 1970m 89 81 156 | équipements du muliiculteur
| 1971772 466 213 395 a été Oté de la premiére do-
1972713, 6% 523 399 tation et proposé seulement
g;i’r',’g lggg 1;832 e }g en option. En effet, ceiui-ci
1975/76 1208 1169 . 980 est élément le plus onéreux
1976/17 940 928 1136 des différents outils e, en
1977778 1142 1149 70 1564 I’éliminant, on abaissait d’un
197879 1330 - 1913 2051 1451 tiers le co0t du multiculteur.
:‘(’)“;'Irp“:‘ [ 199% 8016 2121 6773 | En outre, le corps de/charrue
' , ‘ ne permettait pas aux pro-
ggg’/’g? gﬁ lgig g;g 155412 pr'iétaires d’effectugr ;de's se-
 Totaux 959 9848 3090 8872 mis prézoces pour les raisons
N - évoquées plus haut; or cette
- précocité est primordiale
Tablean 2. Parc actuel en service au Mali pour réussir unc culture ara-
o N _ chidiere en zone soudano-sa-
Masdricts Annfes hélienne. Le corps de char-
1975776 1980/81 1983/84 rue était donc proposé en
Charrues 106 704 - 137 846 147179 . -
Multiculteurs 40555 6283 71216 | Option, en seconde priorité
Semoirs 9707 30228 41717 | pour la vulgarisation des la-
. lC{l:)a‘xlr;:gse_s g 3503 ; ?_6, -5123 Sl'g 6233 bours de fin de cycle chez les
ines e
Herses 10739 13220 1028 | PAysans-pilotes.
In La préparation du sol préco-
Source: nisée (simple scarifiage en
Recencement fait par la Division du Machinisme Agricole (DM.A) passages croisés) avait Ia-

essoucher un minimum de 2 ha;
disposer d’une paire de boeufs dressés;
verser un acompte égal a 1/6 du montant.

L’opération a offert, pour favoriser le démar-
rage de l'action “essouchage”, une prime de
1500 F.CFA/ha; cette prime se déduisait du
montant du prét pendant les 3 premieres
~ années. |

Des pioches-haches sont mises 2 la disposition
des demandeurs pour ce travail d’essouchage
Mais trés rapidement la prime d’incitation n’a
plus eu de raison d’étre et il a fallu méme exer-
cer un contrOle sévére sur les surfaces essou-

vantage d’autoriser des semis
précoces puisque cette pré-
paration pouvait se faire a sec, permettant une
meilleure infiltradon des premitres pluies.

~ Dans le cas de terres compactes, I'équipement

“pics fouilleurs” (€tangons rigides et socs
étroits) était aussi proposé, mais en option.

Nous avons également insisté particuliérement
aupres des agriculteurs pour associer systéma-
tiquement le semoir zu multiculteur. En effet,
en culture arachidiére, le semoir apportait une
solution idéale au probleéme de vulgarisation:
le respect de la densité optimum. Cette densité
était approximativement le double de celle
pratiquée traditionnellement; les paysans hési-
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taient 3 “dépenser trop de semences” et ce
théme était donc tres difficile 3 faire admettre
en culture manuelle. La mise au point de dis-
ques appropriés a chaque variéié a permis de
semer a bonne densité et, dans certains cas, de
doubler les rendements. En semis de céréales,
le semoir ne penret pas un réel gain de temps,
mais le fait du semer en lignes facilite le sar-
clage attelé; c’est sur cette opération culturale
qu’'il faut reporter le bénéfice du semis au se-
moir. Un autre avantage tiré du semis mécani-
que, et observé par les paysans eux-mémes, est
une meilleure dissimulation dss graines aux at-
taques des oiseaux qui, dans le cas de semis
manuels, picorent  'emplacement du coup de
talon et déterrent les semences 2 coup sir; la
longue trace laissée par la roue plombeuse, par
contre, les désoriente.

L'équipement de sarclage, composé de trois
étangons souples de type canadien avec socs

coeurs et 1/2 coeurs, a donné entiére satisfac- .

tion. La forme cintrée de I'étangon de 40 x 8
assure I'accompagnement de la motte de terre
et d’herbes dans son eff. : de retournement, car
les paysans attendent toujours que-la végéta-
tion soit trés avancée pour se décider 2 sarcler;
c’est ce matériel qui a donné les meilleurs ré-
sultats dans ces conditions.

~n préparation du sol avec des socs 45 mm, les
étangons se sont montrés également supé-
rieurs aux étangons en carré de 16 mm qui, de
plus, semblent &tre d’une qualité d’acier plus
médiocre (effet “ressort” moins marqué). La
souleveuse d'arachide, qui permet de récolter
rapidement avant que le sol ne soit trop dur,
réduisant ainsi les restes en terre, constituait
un complément indispensable A cet ZQuipe-
ment de base.

Les charrettes de 500 ou 1000 kg de charge
utile, le plus souvent tractées par des 4nes, en
attelée de 2 ou 3, ont permis 2 bon nombre de
‘paysans d’accéder aussi A la cuiture attelée et
leur procurent, des revenus importanis gréice a
la location de leur attelage ou I'exécution de
transports pour des tiers; ces revenus pou-
vaient leur permettre d’acquérir le matériel de

travail du sol et Ia paire de boeufs convoités.
Les charrettes sont de type A roues pneumati-
ques de dimensions courantes, fusées cOniques

* et roulements 2 billes a rattsapage de jeu; le

plateau de la charrette est toujours fait par le
forgeron du village.

Une petite houe A traction asine a été vulgari-
sée dans le but d’élargir les possibilités d’acces
a la culture attelée 2 un plus grand nombre de
paysans, notamment 2 1a suite des années de
sécheresse on les prix des attelages devenaient,
pour la plupart, inabordables; I'accent a d'a-
bord €té mis sur la houe occidentale puis sur la
hove SMECMA qui, asscciée au semoir, en-
trainait une augmentation sensible de la pro-
ductivité de l'exploitant tout en n’exigeant
qu’un investissement minimal, surtout au ni-
veau de l'attelage. Cette houe a obtenu trés ra-
pidement un trés gros succes: plus de 2000 uni-
tés ont été placées des la 2°™€ année.

Services opérationnels d’appui

Service de 'audio-visuel et de
Palphabétisation

Ce service a apporté son soutien 2 la vulgarisa-

tion de la culture attelée de trois manilres:

- la diffusion d’émissions radiophoniques
quotidiennes, basées sur des interviews de
paysans-pilotes

- lorganisation de tournées de ciné-bus
dans les villages avec des projections de
films sur la culture arachiditre en traction
animale et sur d’autres thémes techniques.

- la publication d’articles et de fiches techni-
ques d’utilisation du matériel dans un pé-
riodique édité en langues vernaculaires
dans le cadre de l'alphabétisation fonc-
tionnelle.

Service zootechnijue

- Ce service a €té installé ‘ardivement au sein de

'opération, par manque de financement; il n’a
pu apporter son concours que vers les années
1977-1978. 11 a aussitOt entrepris des actions
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de vulgarisation sur 'embouche des animauxa

* la réforme, de formation des agriculteurs 4 un

" meilleur affouragement et de pratique des

soins élémentaires 3 donner aux animaux. Ce
service a également organisé la distribution de
compléments (graines de, coton, mélasse et
composé minéral).

Sous-projet “artisans”

Un réseau de 150 forgerons des village a été -

équipé en outillage de forge moderae et a été
formé a de nouvelles techniques de fabrication
et de réparation. Une enquéte exhaustive a
permis le recensement de 'ensemble des per-
sonnes qui exercent la profession; les meilleurs
d'cntre eux ont €té sélectionnés en fonction
des critéres suivants:

- Age;

- présence d'un jeune A la forge (fils ou
apprenti);

- notoriété dans le village;

- construction d’un nouvel atelier.

L'équipement était remis en 3 étapes corr-
espondant A 3 niveaux de technicité. Des stages
de formation menés par des instructeurs ras-
semblaient les forgerons chez I'un d’entre eux,
donc dans les conditions réelles de travail quo-
tidien, et étaient programmés sur 2 fois 10
jours. Cette formation, évidlemment incom-
pléte, était poursuivie par les instructeurs tout
au long de .'année par des visites systémati-
ques. Aprés 5 années de cette action, le réseau
d'artisans fabriquait la totalit€ des pitces déta-
chées nécessaires et déchargeait ainsi I'opéra-
tion d’une tache lourde et difficile.

Il convient de mentionner également le service
de Crédit Agricole ¢n tant que service d’appui,
car en assurant le recouvrement des échéances
par ses propres agents, il permettait ainsi aux
vulgarisateurs de mieux jouer leur rdle de
conseiller aupres des paysans.

Seririces d’appui extérieur 3 POACV

L’OACYV était en relation permanente avec la
division du machinisme agricole qui dépend du
Ministere de I'Agriculture et est rattachée au
service du génie rural. Les techniciens de cette
division ont toujours été associés aux tests et
mises au point faits sur le terrain et ont égale-
ment procédé A s vssais du matériel A vulga-
riser, notamment les derniers introduits pour
le compte de 'opération (houe asine).

Le Service de Crédit ct d’Equipement Rural
(SCAER), de par ses fonctions d’octroi de cré-
dit agricole avait naturellement des relations
privilégiées avec les ODRs. Du fait des diffi-
cultés financieres, des lourdeurs de gestion et
des problémes d’acheminement des intrants
ces relations ont été parfois quelque peu ten-
dues mais, bon an mal an, ce service a toujours
répondu 2 toutes les sollicitations des opéra-
tions dans la mesuie de ses moyens.

L'usine de construction de matériel agricole
(SMECMA) a, dés sa premiére année de mise
en service, apporté une plus grande souplesse -
dans la gestior. des approvisionnements des
ODRs en matcriels. Les contacts directs entre
les techniciens des opérations agissant au nom
des utilisateurs de matériels, les spécialistes de
la DMA et l: constructeur permettaient d’ap-
porter rapidement des modifications et des
améliorations sur les divers matériels. Ce sont
12 trois appuis extérieurs, qui de toute évi-
dence, doivent étre associés A la réussite de
Pimplantation de la culture attelée au Mali.

Evaluation de la vulgarisation

Les acquis

En 1981, 8% des exploitations étaient mécani-
sées. Considérant le tableau de mise en place
des matériels, il est possible d’admettre que la
réussite de l'introduction de la culture attelée
dans la zone arachidiere est la conséquence
des éléments suivants:
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Augmentation des superficies

Elle se situe, en moyenne, entre 1,5 ha et
53,5 ha pour toutes les exploitations en traction
animale, A I'exception de celles opérant dans
des régions proches des centres urbains. En
gros, adoption de la traction animale a per-
mis de multiplier par quatre la surface de P'ex-
ploitation. Une superficie de 14 ha (7 en ara-
chide + 7 en céréales) €tait fréquente chez les
paysans-pilotes.

Augmentation des rendements

Une enquéte de la cellule d’évaluaticon a chif-
fré les augmentations de rendements 3 40%
pour les céréales et 8% pour 'arachide; elles
sont dues 2 trois techniques: -

- préparation du sol plus rapide et semis
plus précoce; .

- meilleur contrdle de la densité pour I'ara-
chide; '

- sarclages plus fréquents et effectués en
temps opportun ur toutes les cultures.

Ces trois techniques ont donné des résultats
particuli¢rement remarquables durant les an-
nées de sécheresse. Une productivité et un
rendement plus élevés sont donc deux facteurs
a la base de 'adoption et de I'utilisation réus-
sie de la traction animale.

On notera également une bonne rentabilisa-
tion de I'’équipement et des attelages par 'exé-
cution des travaux 2 fagoiis, notamment en ma-
tidre de transport et plus particulitrement
pour le regroupement des récoltes au point
- d’achat pendant la campagne de commerciali-
sation. -

Mais ce développement de la culture attelée
n’a €té possible que grace a une politique inci-
tative de prix au producteur. Le relévement
des prix intervenait régulitrement, pas tou-
jours avec une marge suffisamment impor-
~ lante, mais il opérait malgré tout un réajuste-
ment par rapport au codt de la vie et encoura-
geait les paysans A poursaivre leurs investisse-
ments.

Vulgarisation de ia cuiture attelée: cas de I'OACV, Mali

La bonne prestation des scrvices de commer-
cialisation et de crédit a également contribué A
la réussite du programme car elle conditionne
I'état d’esprit et la confiance des agriculteurs
dans tout le systéme d’encadrement chargé de
leur développement.

- Les difficultés

L’ extension des superficies et 'augmentation
des rendements ont, dans une certaine ma-
nidre, déplacé un probléme de manque de
main-d’oeuvre. Alors qu’avant I'adoption de la
culture attelée le goulot d'étranglement dans
le calendrier cultural se situait 2 1a période des
sarclages, avec le systéme de culture 2 traction
animale il y a un,surcrofit-de travail au moment
et apreés la récolte. Une enquéte réalisée 2
PFOACYV sur les temps de travaux des opé-
rations de traitement de récolte a donné les ré-
sultats suivants:

Battage-vannage de I’arachide-
220 heures/tonne;

Battage-vannage du sorgho/mil:
123 heuyes/tonne.

Ainsi donc dans une exploitation moyenne de
6 ha de superficie (3 ha d’arachides + 3 ha de
céréales) sur lesquels sont obtenus des rende-
ments de 2 t/ha sur I'arachide et de 1,5 ¢/ha sur
le sorgho, les temps nécessaires aux travaux
d’aprés récolte sont de:

- 1320 heures/homme pour I'arachide;
- 553,5 heures/homme pour les céréales.

Cela correspond 2 un total de 1873,5 heures,
soit 235 homme/jours. Le nombre d’actifs par
exploitation étant de 5, il faudra 47 jours de
travail A cette exploitation pour mener 2 bien
ces travaux.

Du fait de la sécheresse, nous avons enregistré
une €lévation brusque du cofit des animaux, li-
mitant I'accession 2 la culture attelée aux plus
aisés. Afin de contourner cette situation, 'opé-
ration s’est orientée vers I'équipement 2 trac-
tion asine, en proposant une houe légére qui
par ses diverses possibilités de changements
d’outils était en fait un vrai petit multiculteur.
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Si Iessouchage exigé pour l'obtention d’une
chafne de culture attelée n’a pas posé de pro-
biémes tant que les- paysans-pilotes restaient
peu nombreux, il n'en a pas été de méme par la
suite. Deux tendances sont alors apparues:

- parmi les paysans convaincus de la néces-
sité de I'essouchage, certains ont travaillé
sur des parcelles atteignant jusqu'a 20 ha
d’un seul tenant. Une action de vulgarisa-
iion particuliere a dd étre menée afin de
limiter les parcelles et engager la lutte
anti-érosive.

- d’autres, au contraire, moins courageux,
ont réussi 3 se procurer du matériel sans
avoir essouché soit en trompant la vigi-
lence de Pencadrement, soit parfois en
toute complicité avec celui-ci. Des casses
importantes ont alors été signalées, sur-
tout au niveau des équipements canadien,
le sarcleur et le semoir. ‘

Dans les zones proches des centres urbains, les
terres cultivables ¢tant toutes appropriées,
nombre d’agriculteurs n’ont pu étendr: leur
superficie et leur capacité de remboursement
s’en est trouvé fragilisée, car I'augmentation
des rendements doit alors assurer la rentabili-
sation de I'équipement, ce qui n’est pas tou-
jours évident.

L’affouragement des animaux

Ce probléme s’est toujours posé et de fagon
d'autant plus cruciale que 'on s’approche des
zones sahéliennes. Des réserves fourragéres de
résidus de récolte, des fanes d’arachide princi-
palement, étaient constituées, mais toujours
en trop faible quantité. La constitution de ré-
serves fourrageres suffisantes nécessite de la
part de Pagriculteur une trés bonne organisa-
tion du travail; les travaux supplémentaires ve-
nant en surcroit a la période déja bien chargée
de la récolte.

La technique de fauchage de graminées en dé-
but de floraison a été testée et vulgarisée mais
sans grand succes. La culture de niébé en asso-
ciation avec le sorgho a été mieux acceptée.

Mais on se heurte 12 4 un probléme de fond
plus complexe qu’il n’y parait, car on débouche
sur un ensemble de difficultés liées a I'associa-
tion agriculture-€levage; cela correspond a un
second bouleversement des traditions aprés le
passage 2 la culture attelée. On ne peut dont
traiter ce probleéme seul. 1l faut, au contraire,
considérer ce deuxiéme niveau de culture avec
traction animale en adoptant une stratégie glo-
bale, bien dégager les techniques recomman-
dées en mati¢re de conservation des sols, d’as-
solements de cultures, de fumure organique et
de cultures fourrageres, pour I'essentiel.

Conclusion

L’introduction et le développement de la cul-
ture attelée 2 FOACV ont pu se faire de fagon
harmonicuse et irréversible grice A plusieurs
facteurs:

- le besoin et l'attente ressentis par les pay-

sans d’augmenter leur capacité de produc-
tion et donc leur disposition bienveillante

- & Pégard des propositions de matériels et
de techniques nouvelles qui leur étaient
faites;

- le soutien des responsables administratifs
et techniques qui ont su mener une politi-
que de développement rural dynamique et
cohérente; ‘

- les services d’accompagnement “assistant”
la vulgarisation ont permis de traiter tous
les aspects de la traction animale;

- un matériel et des techniques simples,
mais éprouvés, testés et mis au point dans
le contexte réel et donc bien adaptés aux
conditions locales.

- une volonté gouvernementale de dévelop-
pement agricole définie clairement et fai-
sant du systéme de culture 2 traction ani-
male, un moyen prioritaire pour atteindre
les objectifs de développement; cette vo-
lonté s’est traduite par la création des ser-
vites nécessaires et adéquats: Division Jdu
Machinisme Agricole ¢t Cantre d’Essais,
Service du Crédit Agricole et d’Equipe-
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ment Rural, Usine de Construction de
Matériels Agricoles.

Ainsi, en 1981, 8% des exploitations étaient
équipées. C'est peu et beaucoup 2 la fois: Cest
peu si 'on considere les 75 ou 80% qui restent
a4 équiper (on peut estimer & 20% les intou-

chables!); c’est beaucoup au regard de la pro-

gression réalisée durant la décennie 1970 qui

permet d’espérer un développement continu et
~ qui devrait avoisiner les 30% d’exploitations
mécanisées A I'horizon de 1990.

Mais en méme temps qu’un plus grand nombre
d’agriculteurs acceédent a la culture attelée, il
ne faudrait pas oublier de proposer a tous ceux
qui maitrisent la premiére étape la possibilité
de franchir les niveaux suivants, en les crien-
tant vers un systéme de production plus équili-
bré incluant la résolution de facteurs influant

sur le long terme tels que: la fumure organi- -

que, 'assolement, les cultures fourragéres et
donc la sédentarisation.

On doit considérer, dans cette rétrospective,
que le facteur temps, nécessaire 3 I'introduc-
tion d’'une nc.velle technique dans le milicu
rural (pourtant favorable a priori), est trés im-
portant et, d’une certaine maniére, difficile-
ment compressible. En effet, méme lorsque
tous les moyens sont en place, les méthodes
bien au point, il faut malgré tout laisser au
paysan le temps:
- d’observer, tout d’abord, les premiers
d’entre 2ux qui adoptent la traction ani-
male et d’avoir leur opinion;

 0.ACV.

- d’assisimiler les nouveautés proposées;
-  etfinalement de maitriser les techniques. |

Ainsi, de ce point de vue, on peut estimer que
les résultats obtenus en une décennie par
POACYV, sont une performance remarquable
surtout en période de sécheresse.

On a pu remarquer que de nombreux projets
s'imposent des objectifs trop optimistes sans
tenir compte de ce facteur temps. Ces objec-
tifs, non réalisés dans le temps prévu, parce
qu'irréalisables, sont considérés comme des
échecs ou des demi-6checs, Les organismes de
financement, tenus de réaliser des objectifs de
rentabilité économigues positifs 3 moyen
terme oublient bien souvent ce facteur temps
en exigeant des plans programmes trop ambi-
tieux 4 court et moyen terme.

Sigles et abréviations utilisées

Opération Arachide et Cultures
Vivritres

O.D.LPA.C. Office de Développement Intégré de
ia  Production Arachiditre et
Céréaliere.

D.MA. Division du Machinisme Agricole
(rattachée A la Direction du Génie
Rural).

S.CAER. Service de Crédit Agricole et d’Equi-
pement Rural.

F.A.C. Fonds d’Aide et de Coopération (Mi-
nistere Frangais de la Coopération).

B.LR.D. Banque Internationale pour la
Recherche et le Développement.

SM.ECMA. Société Malienne d'Equipement et de

Construction de Matériels Agricoles.
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Title photograph (opposité) ,
Work oxen near the border between Nigeria and Niger
 (Photo: Paul Starkey)

222 : ’ . . Animal Power in Farming Systems




Animal Pawer in Farming Systems : 223




Economic implications of animal power at the small-
scale level in the savannah zone of northern Nigeria:
a linear programming simulation of farmer

circumstances

D.O.A. Phillip, G.O.1. Abalu and S.A. Ingawa
Institute for Agricultural Research, Ahmadu Bello University, Zaria, Nigeria

Abstract

Aspects of the farming systems in northem
Nigeria are briefly described. Farming is under-
taken largely by small-scale operators. Most la-
bour, management and capital come from
houszhold sources. Only a fraction of total pro-

duction is marketed by the household, and des-

pite agronomic and extension efforts to the con-
trary, farmers have persisted with mixed crop-
ping. Labour is the major constraint particularly
during the June-August period. Animal traction
is an option for removing the labour constraint,
yet only 5.5% of the area is cropped using ani-
mals, while 86% is cultivated by hand hoe. Data
suggests area ipcreases would be possible using
animal power for cultivation.

Working with sole crop enterprises and a set of
represeniative farmer situations, linear pro-
gramming (LP) techniques are used to deter-
mine the optimal enterprise combination if ani-
mal traction were introduced on a hiring-in or
borrowing basis. The LP model was varied over
farm sizes, hourly costs of hiring oxen, hourly
costs of hiring May-August labour, and different
levels of non-cash axen borrowing. The LP
model included six sole crop enterprises and
limits were placed on farm size and labour avai-
lability.

In the model only maize and groundnut ap-
peared in the optimal solutions, although
Guinea corn, millet, cowpea and cotton were op-
tions. Increzve in farm size enhanced gross farm
income but when the farm size was doubled from
2 ha to 4 ha, only 29 ha could be used because
of the limiis imposed by May-August hired la-

bour. Production and income possibilities
shrank as the cost of hiring oxen increased.
January-Apri. .:~d May-August continued to rep-
resent labour surplus and labour shortage peri-
ods respectively. Even when aven were readily
available at low cost, labour constraints domi-

. nated the model. This model suggests that oxen

cannot fully replace manual labour at critical
times.

There is a need to refine the model to investigate
animal traction in mixed cropping systems, and
incorporate credit constraints, purchasing axen
and implements, and oxen maintenance require-
ments.

Introduction

The farming system in northern Nigeria com-
prises crop, livestock and off-farm subsystems,
each with a complex interaction of interde-
pendent component parts. Quite often each of
the sub-systems is location-specific in terms of
sets of elements that come to play in the
achievement of the objectives of the farmer.
As a consequence the farming system may be
seen as consisting of a cropping system invol-
ving production of one or more commodities,
a livestock subsystem involving the production
and rearing of one or more species of live-
stock, and an off-farm subsystem involving ac-
tivities carried out outside the farm.

Farming systems assume their identity from
the operating cropping and livestock subsys-
tems. However, in northern Nigeria livestock
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appears to be a minor component of the farm-
ing system. The cropping subsystem is domi-
nant as the main source of livelihood of the
peasants in the area whose main economic ac

tivities involve the growing of staples an’ cash

crops. The livestock subsystem perfor.ns the
secondary role of occasionally provid.ag farm
power and transport and is a ready source of
liquid assets which the family can dispose of
for cash during times of need. -

Rainfed agriculture is the predominant form
of crop husbandry in the area. Most farmers
are smallholders with total farm sizes avera-
ging about 2.5 heciares. The zone has a grow-
ing season of 160-200 days and this makes
possible the nroduction of a wide variety of
crops with many of them being produced in
mixtures. Farmers in the area prefer to grow
their crops in mixtures because a mixture of
two or more crops which grow most rapidly at
different times during the growing season al-
most always produces more total output than
the same area of sole crops, whatever the level
of management (Abalu and Etuk, 1986).

Most cropping operations are done manually
and there is a peak iabour demand period be-
tween June and August when land preparation
and weeding are taking place. Consequently,
the amount of land that can be brought into
cultivation each year per farming household is

determined largely by the availability of family

and/or hired labour during the peak labour de-
mand period to handle land preparation and
weeding. The present system of cultivation
relies heavily on traditional hand tools such as
hoes and cutlasses.

Most studies in the zone have identified labour
as the major constraint within existing levels of
technology. There is also well-documented evi-
dence about the seasonality of labour and the
serious bottlenecks it causes during the June-
August period (Norman, 1972).

Farmers have responded to the lahour bottle-
necks in land preparation and weeding activ-
ities in a number of ways including: working

more days and longer hours per day on farm
activities; reducing time spent on on-farm
activities; using more labour of women and
children; when possible hiring labour; growing
crops in' mixuar :s; “and - planting cash crops

after food crops.

- Most of these strategies have serious limita-

tions in northern Nigeria. Land preparation
and weeding are the most tedious of farming
activities and there is a limit to the amount of
land a farmer can cultivate. Because the area is
predominantly Moslem and seclusion of

.women is practised, the availability of women

for farm work is greatly reduced. The compul-
sory, Universal and Free Primary Education
system in operation in Nigeria effectively
removes the availability of children from farm
work. Hiring labour requires cash but the peri-
od of June-August when hired labour is
needed most coincides with the period when
farmers’ cash reserves are at their lowest ebb.

However, these strategies do provide useful
clues as to how farmers in the area might
maximize yields per unit area or increase the
area cultivated by relaxing the labour bottle-
neck during the June-August period.

Tractor use as a means of ensuring that the
two key agricultural operations are appropri-
ately and timely carried out has considerable
limitations as of now. The tractors are often
ill-suited to the soil and environmental condi-
tions prevailing in the area, they break down
frequently, and spare parts for their repairs are
hard to come by. In short, there are still a
number of technical problems with tractor use
in the area to be sorted out and even if these
problems were successfully addressed, the
economics of tractor use are very questionable
in the area (Ukpabio, 1978). The high failure
rates of the various Tractor Hiring Units that
were set up in the area provides corroborating
evidence.

In addition, the existing literature on technical
change in the agricultural sectors of develo-
ping countries would appear to suggest that
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even if tractorization could be labour-saving, it
would most likely not be accompanied by
much impact on yield in Africa (Binswanger,
1984). It is in this regard that animal traction
suggests itself as a potentially useful and ap-
propriate means of improving upon the effi-
ciency of the hoe system in northern Nigeria.

Animal traction provides a well-tested and
proven option for removing the farm con-
straints of non-availability and/or timeline-s of
labour in the area. As a substitute for hoe cul-
tivation it has the potential of permitting the
farmer to expand his acreage and improve
upon his yields. However, despite the fact that
it is a farmer-generated and farmer-adapted
technology with a suc-

- It is undertaken largely by small-scale
operators. '

- The bulk of the labour, management and
capital resources comes from household
sources.

- Given its subsistence needs, only a fraction
of total production is marketed by the
household.

-  Despite agronomic and extension efforts
to the contrary, farmers have persisted in
growing their crops in mixtures.

The use of animals, particularly oxen, in agri-
culture is relatively recent in northern Nigeria,
dating back to only the mid-1920s. Ox farming
was introduced in northern Nigeria through

cessful history of adop-
tion elsewhere, it has Table 1. Estimates of area under different cultivation systems
I\Otl been .wid.ely ' Cullivation systems
adopted by Nigerian hoz animal  tractor
farmers. power

. Number of farmers (million) 7.5 0.1 0.015
In this paper, we | Areacultivated (ha/farmer/year) 1 5 50
examine the potential Total area cultivated annually (million ha) 7.5 0.5 0.75
of animal traction as ‘a Per cent of total area (%) 86.0 55 85
means of increasing the Source: Dunham (1980)
efficiency of peasant

farming in the savanna
ecological zones of Nigeria through timely ag-
ricultural operations and we explore the econ-
omic implications thereof. Our interest in this
regard is based on the hope that intensification
of animal traction, and intermediate-level
technology will not only ease the labour bot-
tlenecks of the peak work season, but may also
pave the way for the enhancement of farm in-
come and living standarJs of rural households
in northern Nigeria.

Improving farming efficiency
through animal power

Agricultural production in northern Nigeria is |

characterized by the following (Norman, 1975,
1972 and Abalu, 1976):

“mixed farming” for obtaining cash crops such
as groundnut and cotton and also for improv-
ing soil fertility (Kalkat and Kaul, undated).
Animal traction, as an alternative source of
farm energy, has been recognized many cen-
turies ago in southeast Asia, the Middle East
and Mediterranean countries (FAO, 1972).

Several benefits, actual and potential, have
been identified with the use of animal power at
the farm level in an environment such as that
prevailing in northern Nigeria. First, while the
area under animal cultivation is only about
5.5% cf total cultivated area, recent evidence
(Table 1) suggests that a man and his family
with- a pair of workbulls can handle 4 to 5
times the area of a hand-cultivated farm.This
result had earlier been independently obtained
by Haswell (1979). Second, all the known
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Table2. |
Total operational hours per hectare for
growing different crops under trial

Crops - : Oxen Manual
Guinea corn 58 » 225
Groundnut 32 1200
Maize 42 285
Millet : 44 - 203
Cotton 46 - 565

Cowpea 77 . 210
Source: IAR (1974) Sty

opcrations that are involved in each émp pro-
duction cycle (seedbed preparation, ridging,
fertilization, planting, irrigation, weeding, crop

protection, harvesting, threshing and carting) -
are generally possible with animal-drawn

equipment (Kalkat and Kaul). Third, not only
is anima! traction reasonably affordable, it is
made attractive by the fact that the household
has the option of selling the workbulls for
meat, after the bulls are considered to have ex-
hausted their work life. Fourth, a complex, al-
most symbiotic relationship could develop in
the event of an intensive use of animal power.
While the workbulls are fed on the grains and
greens of the cultivated fields, the bulls con-
tribute in the form of enriching the soil fer-
tility with their vsastes, in addition to being
used to perform the farm operations for which
they were priraarily intended. Thus this rela-
tionship is akin to the beneficial coexistence
known to have developed between pastoral
and sedentary people of northern Nigeria (see
Van Raay, 1973). Fifth, recent field evidence

(Table 2) suggests that the total operational
hours required for growing one hectare of crop

* are considerably fewer under animal traction

when compared to manual labouz. Thus, ani-
mal-drawn implements when utilized for farm
operations can constitute a potential labour-
saving strategy.

On the other hand, the introduction of animal
traction is not without its limitations (Barratt
et al, 1982). For it to be successfully im-
plemented farmers have to: learn to manage
large animals; use new.implements and agron-
omic techniques; intensify land use; change
their cropping patterns; and borrow to finance
the purchase of the animals and equipment.

Farm plans incorporating
animal traction

A considerable amount of research effort has

been devoted over the past one-and-half dec-
ades to the rationale and modalities of farm
level operations among the farming families of
northern Nigeria. Studies have already focused
on such issues as the economic, social and cul-
tural rationale of mixed cropping (Norman,
1975; Abalu, 1976), and the feasibilities of al-
ternative levels of technology for growing sole
crops (Abalu and Etuk, 1986). Linear pro-
gramming techniques have also been applied
to determining the optimal enterprise mixes
under- indigenous conditions of northern
Nigeria (Ogunfowora, 1972).

Linear programming (LP) techniques were ap-
plied in this study to determine the optimal
enterprise combination for the average north-
ern Nigerian household when animal traction
was introduced into a system of sole cropping.
While mixed cropping is largely piivalent
among farmers of northern Nigeria, non-avai-
lability of relevant coefficients with regard to
animal traction invariably restricted the scope
of our investigations.

The basic LP formulation consisted of six sole
crop enterprises: Guinea corn, groundnut,
cotton, maize, millet and cowpea. The typical

Table 3. Measures of the net price row
Activity Yield  Price  Labour cost

(kg/ha) (N/kg) (N/hour)
Guinea corn 1007 0.48
Groundnut 2006 0.75
Cotton 752 0.56
Maize 2237 0.56

45 1.00
Labour hiring
January-April 0.60
May-August 0.85
September-December 0.70
228
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household was constrained to face the follow-
ing situation: a maximum farm size of 2 hec-
tares (ha); a maximum of 500 person-hours
(hr) of family labour, available during each of
the periods January-April, Mav-August, and

September-December; a maximum of 100 per-.

-son-hours available for hire during each of the
ahave periaods: and the honsehold had no oxen

VBUTW PViilregy i W AU NOWILAW i v Uawae

team of its own, thus requiring it to hire each
additional hour of animal traction utilized.
Table 3 shows some of the information used in
the construction of the net price row.

The resource levels indicated above, while
potential in nature, are not empirically far-
fetched. For example, in the Funtua area of
Kaduna state, about 75% of all households
surveyed possessed less than 4 hectares of cul-

Table 4. Effect of varying the farm size

Farm size Activities Unit Level Objective
(ha) in the plan function
20

Groundnut  ha 0.656

Maize ha 134

Ox hiring hr 110 N2340
4.0 Groundnut  ha 0.164

Maize ha 2.746

May-August

labour hiring hr 100

September-December

labour hiring hr 100

Ox hiring he 127 N3149

Table §. Effect of varying the hourly cost
of hiring oxen team

Oxen hire Activities ~ Unit Level Objective
costhrl in the plan function
0.0 Groundnut  ha 1.276

Maize Lia 0.724

Labourhire hr 100

Ox hiring hr 135 N2741
30 Groundnut ha 0.656

Maize ha 1344

Ox hiring hr 109 N2340
6.0 Groundnut  ha 0.656

Maize ha 1.344

Ox hiring hr 109 N2010
9.0 Maize ha 20

Ox hiring hr 83 N1757

tivable land (Balcet and Candler, 1981). Note
also that the monthly labour requirements of
the sole crop enterprises have been regrouped
into sub-periods of four months each to avoid
the so-called work-overlapping problem
(Mbonda, 1983). The set of LP simulations ob-
tained, using the basic formulation, largely re-

i shinkh
volved around certain questions, for which we

were secking answers. For example, what were
the effects on the optimal enterprise mix, la-
bour and oxen team requirements and farm in-
come, of varying (a) the farm size, (b) the
hourly costs of hiring an oxen team, and (c) the
hourly costs of hiring the May-August labour?
Furthermore, if the household had access to
additional hours of oxen usage, which it did
not necessarily pay for in cash, what were the
implications for its enterprise mix, labour re-
quirements, ox hiring and gros:, farm income?

Information on r¢source levels, resource re-
quirements of each activity and the measures
of net prices were obtained, not unexpectedly,
from multiple sources: interpersonal commun-
ications, published work and unpublished sur-
vey data on farm level operations in northern
Nigeria.

Discussion

This study has the broad objeciive of determin-
ing the best enterprise mix for the average
northern Nigerian household, given the set of
conditions assumed to face it. A more specific
objective was to assess the feasibility of intro-
ducing and intensifying animal traction within
a sole cropping system.

Variation in the farm size

Table 4 presents the results of varying the
household’s farm size over two levels (2 ha;
4 ha). At 2 ha, all the available land was
planted to only groundnut and maize. When
the farm size was doubled (4 ha), only 2.91 ha
was used .because of the limits imposed by
May-August and September-December hired
labour and hired oxen team. Note the require-
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1 ment for more oxen team hours as the farm
size increased.

Variation in the hire cost of oxeh team

In Table 5, we present the results of para-
metering over alternative hourly costs of hiring
~ an oxen team. We included a zero hire cost

merely to assess the technical limit, if one
exists, to ox hiring, given the condmons as-

sumed to prevail.

The overall pattern emerging from Table 3 is
that the production and income possibilities of
the household shrank as the hourly costs of
hiring an oxen team increased. Furthermore,
an approximately well-behaved normative de-
mand relationship was establishe  for ox hir-
ing (see Table 5).

Variation in the hire costs of
May-August labour

As indicated earlier, we investigated the likely
impact on the optimal plan of varying the
hourly costs of hiring the May-August labour.
The choice of the May-August labour out of
the three labour subgroups was based on the
common knowledge that labour is most limi-
ting during the-peak work seasons (May-Au-
gust) in northern Nigeria.

‘As the cost/hour of hiring the May-August la-

bour was increased from NO0.25 to NO.85, the
optimal mix of the enterprises changed from
1.28 ha of groundnut and 0.72 ha of maize, to
0.66 ha of groundnut and 1.34 ha of maize. In
the process, labour hinn§ dropped out of the
optimal plan at NO.85 h™', while ox hiring re-
mained in the plan. Also, note the drop in the
level of ox hiring at N0.85 h*! for the May-Au-
gust labour, perhaps suggesting that ox hiring
and labour hiring during the May-August peri-
od are likely to be complementary.in the per-
formance of certain farm operations.

Variation in available “non-cash”
oxen hours

At least three options face a potential user of
animal traction in northern Nigeria. The first
option, which is still very much constrained by
credit availability, is for households to buy and
own their oxen team and implements. The sec-
ond choice, the most common, is to hire the
oxen team at mutually agreed cost either per
hectare or per hour. The third option is for a
household to “borrow” the oxen team and im-
plements from a neighbour who has one. The
last arrangement ranges from getting to use
the oxen team free of charge (provided the ac-
tual owner was not in.need of the team at the
tinie of borrowing), to some prearranged pay-

_Table 6. Effect of varying the hourly cost
of hiring the May-August labour

Labour Activities Unit Level Objective
hire (N hr-1) function
0.25 Groundnut  ha 1.276
Maize na . 074
Labourhire hr 100
Ox hiring hr 135 N2396
0.50 Groundnut ha 1.276
Maize ha 0.724
YLabourhire hr 100
: Ox hiring hr 135 N2371
85 Groundnut  ha 0.656
Maize ha 1344
N2341

Oxhiring  hr 109

Table 7. Effect of varying the available

non-cash oxen hours
Non-cash Activities Unit Level Objective
oxen (hrs) in the plan function
Zero Groundnut  ha 0.656

Maize ha 1344

Ox hiring hr 109 N2340
50 Groundnut ha 0.656

Maize ha 1344

Ox hiring hr 60 N2490
100 Groundnut  ha 0.656

Maize ha 134

Ox hiring hr 10 N2640
200 Groundnut  ha 1.276

Maize ha 0.724

Labour hire

May-Aug hr 100 N2741
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ment inkind at a future date. In some vari-
ations of this arrangement, the oxen team bor-
rower is obliged to contribute forage and grain
towards the feeding of the oxen team. This
" study assumed the case in which the household
acquired additional oxen hours via the third
option above. We referred to this as “non-

cash” oxen hours to distinguish it from option

two, the ox-hiring case.

From Table 7, increasing the level of non-cash

oxen hours available to the household nct only

decreased the level of ox hiring, it enhanced
the farm income. At 200 hours of non-cash
oxen usage, the May-Avgust hired labour be-
came highly limiting, possibly suggesting that

availability of large oxen hours, at paltry or sig-

nificant costs, does not adequately replace the
need to perform some of the farm operations
by manual effort.

Finally, note that the 2 ha of land, continuing
to be limiting, was fully planted to only
groundnut and maize, with a clear switch in
the optimal enterprise mix at 200 hours of
non-cash oxen usage.

Summary and implications

We have attempted, within the limits imposed
by the available data, to determine the implica-
tions of introducing and intensifying animal
traction in nortiern Nigeria. Working with
sole crop enterprises and a set of fairly repre-
sentative farmer situations, the basic LP model
was parameterized over different farm sizes,
hourly costs of hiring oxen team, hourly costs
of hiring the May-August labour; and different
levels of additional oxen hours acquired by the
household, which it did not necessarily pay for
in cash. From the alternative sets of the LP
simulations, the following patterns of resuits
appeared to have emerged: ‘

- January-April and May-August continued
to repicsent labour surplus and labour
shortage periods respectively.

- Increase in the average farm size substan-
tially enhanced the gross farm income.
However, land was underutilized, even at 4
ha, because of the limitations imposed by
the May-August hired labour, hired oxen
team, etc.

- The production and income possibilities
of the houschold shrank as the hourly
costs of hiring oxen team increased. Also
an approximately well-behaved normative
demand relationship emerged for ox hir-
ing.

- As the wage rate for the May-August la-
bour was increased from NO0.25 h'! to
NO0.85 hl, the concurrent results were for
the May-August labour hiring to drop out
of the optimal plan, while ox hiring,
though dropped in its entry level, re-
mained in the optimal plan. Also, an in-
crease in the wage rate for the May-Au-
gust labour resulted in successive, though
slight, penailty of the gross value of the
plan.

- Increasing the level of “non-cash” oxen
hours available to the household not only
decreased the level of ox hiring, it en-
hanced the gross farm income. But the
May-August hired labour became limiting.

The last two of the foregoing results appeared
to suggest that availability of a large amount of
oxen hours, from whatever source, does not
fully substitute for the performance of certain
farm operations which traditionally call for the
employment of manual labour.

Over the range of conditions for which the
basic model was simulated, only groundnut
and maize alternately or concurrently entered
the optimal plans. These results obviously
generate an unquiet concern, especially con-
sidering that some 70% of all cultivated land
goes into food production (Norman, 1972).
However, on a more optimistic note, the pre-
valent cropping pattern in northern Nigeria is
one in which crops, especially millet and
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Guinea comn, are -grown in mixtures
(Abalu, 1976). Thus, with millet- and Guinea

corn-based crop mixtures constituting 50% or

more of all documented enterprises, and with
_ the establishment that gross returns per hec-
tare are higher under mixed cropping (Nor-
‘man, 1975), there is a need to further investi-
gate the technical and economic feasibilities of
introducing and intensifying animal traction
with a mixed cropping system. The urgency for
such an investigation partly derives from the
- recurrent entry of the May-August labour hir-
ing activity into the optimal plans, in this
study. There is a need to establish the nature
of the relationship between the May-August

labour and oxen team utilization (are they _

strict complements, strict substitutes or some
combination of these two relationships?).

Finally, we were mindful of the need to con-

struct our basic LP tableau to incorporate such
considerations as creiit constraints to purchas-
ing an oxen team and implements; and allow-
ing for the oxen team maintenance {feeding,
housing, veterinary services, etc.). We believe
that these considerations would prove invalu-
able as relevant coefficients on them become
available in the future.
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Abstract

The results of a preliminary survey on work oxen
utilization and management in 300 farming
households that use animal traction are
presented. Results showed that all respondents
use the Bunaji (White Fulani) breed for the fol-
lowing reasons: ability to work (60%), availa-
bility (23%), lrrge sizefweight (12%), other
(5%).

Animals are purchased when young (often after
weaning) and 90% are pu* to field work when 3-
4 years old. Animals are used in pairs and in the
Jollowing combinations: bulls only (84%), cas-

. trates only (8%), bulls and castrates (8%). No
cows are used for plowing.

Most respondents (96%) used animals for four
or more planting seasons before replacing them,
The training of animals for field work takes 1-3
months (73% of respondents), ard in some
cases 6 months (16%). All farmers train their
own animals. C

Respondents indicate ] that during the rainy sea-
son work oxen were tethered in fallow fields
generally around the house while not at work.
Work oxen received mostly crop residues from
Sorghum, millet, groundnuts, and cowpeas in the
dry season. Contribution from purchased feeds
like cottonseed cake and wheat bran was said to
be negligible because of shortage and cost. Dry
season feeding problems were stressed by re-
spondents who indicated their willingness to co-
operate with the LSR team to identify suitable
packages to ameliorate the siiuation.

Introduction

Soil and climatic factors are crucial and deter-
mine the relative importance of different crop-
ping operations and the consequent labour
bottlenecks which animal traction could help
alleviate. In areas where rainfall is low or of an
erratic pattern, the growing season can be
short and thereiore sowing has to take place
soon after the first rains. Rapid but superficial
soil preparation here is therefore generally
advantageous.

Where the growing season is prolonged by

higher rainfall, and early sowing is not very ur-

gent, plowing is generally beneficial becausew
(1) it improves scil tilth; (2) it leads to clean

seedbeds so that plants have an early advant-

age over weeds and the interval between sow-

ing and first weeding is prolonged; (3) organic

matter growing on the surface at the time of
soil preparation is buried.

Farming conditions vary wid:ly in Nigeria.
Smallholder crop-based agriculture is pre-
dominant. Most farms are not mechanized and
therefore manual labour is used for all weed-
ing cultivations.

If animal traction were to be promoted in the
farming systems it would make a positive con-
tribution to agricultural development in
Nigeria. This cannot be overemphasized. The
advantage is the low cost of the technology
which puts it within reach of the majority of
farmers who are poor and have limited cash. It

Animal Power in Farming Systems

233




H. u_m;‘.a;s; AS. Olorunju and M. S. Kallah

Agein years

FEMALES
CASTRATES
1S 10 0

0 5 10

% of total number in Herds (N = 6995)

Figure 1. The herd composition in 157 Fulani herds in Giwa District
(Source: Data of Livestock Systems Research Project, MPRIMI{IL 1986)

will conserve foreign exchange because the
animals are from local sources, while equip-
ment and spare parts could be manufactured
locally (as is being done by John Holts in
Zaria, Kaduna State, and by local black-
smiths). This should lead to domestic indus-
trial growth and an enhancement of crop and
iivestock production.

According to Alkali (1969) the use of cattle as
a source of power in Nigeria was first demon-
strated in 1922. By 1939 there were 1959 far-
mers who owned work oxen and the number of
farmers had increased to 36,000 by 1965. Ac-
cording to a recent survey reported by Umoh
and Starkey (undated), there appeared to be

no up-to-date estimates of the national popu-
lation of work oxen.

In a diagnostic survey of 157 Fulani agropasto-
ral households and 6995 head of cattle carried
out by NAPRI's Livestock Research (LSR)
team (Otchere et al, 1986), it was observed
from the herd structures that young bulls start
to leave the herds soon after weaning (Fig. 1).
This observation is contrary to data reported
by Otchere (1986) from agropastoral Fulani
herds in the International Livestock Centre for
Africa. (ILCA) case study areas, some 300 km
south of NAPRI's study area. The NAPRI
study area appears to be within a transitional
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Figure 2. The herd composition in thirty-four agropastoral herds in Kurmin Biri, Abet and Madauchz
(Source: ILCA Sub-Humid Zone Programme: Otchere, 1986)

zone for animal traction in the Kaduna State
of Nigeria.

Methodology

The data for this report form part of baseline
information for NAPRI's LSR Project. The
study was to find out if the early disappearing
young males from the Fulani herds in the case
study area went into the animal traction sys-
tem. Data were obtained from 300 respondents
who owned work oxen through a questionnaire
and participant observation. The study was in
the period May-July 1986, which is the crop-
ping season,

Results and discussion

About 73% of respondents indicated that they
were residents within the case study area while
the remainacr were migrants. Ten per cent of
the respondents indicated they had come to
stay in the area and so wcuid not go back to
their original homes after the cropping season.
This suggests that some respondents use work
oxen on a commercial basis. They move into
the area, piow and charge cash from clients.
Some 87% of respondents indicated that they
own work oxen because it is profitable. Studies
by Laurent (1968) had indicated that owning
work oxen in northern Nigeria was a profitable
venture.
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* Table 1. Reasons given for using the White
- Fulanibreed ~

No.ef - %

Reasons
4 Respondents :
Docility 12 4
Big/heavy - 5 12 - 16
Ability to work 180 60 76
. Availability 70 23 9%
Cheapness 3 1 100
Table 2. Animal sex used
Combinations No.of %  Cumulstive
Respondents %
Bulls only 252 84 84
Castrales only 24 8 92
Bulls/castrates 24 8 100
Bullsc/cows 0 -0 100
Cows only 0 0 100

Breed and sex of cattle used

All respondents indicated that they used the
Bunaji (White Fulani) cattle. This Bos indicus
or zebu breed is predominant in Northern
Nigeria.

Some 83.3% of respondents (see Table 1)
pointed out that their choice for this breed was
due to its ability to work and availability. Only
4% of respondents said they use this breed be-
cause of its docility. However, it is important
to emphasize that this breed is known to be
very docile and is probably the reason why
78% of respondents use entire males for trac-
tion and the remaining 22% use steers or cas-
trates. No cows are used for traction. While
84% of respondents paired up bulls only, 8%

Cumulative
‘ .
.

used castrates only and the remainder used

 bull/castrate pairs. This is shown in Table 2.

Source of animals and age at

entry

The majority of respondents procured their
work animals from the cpen market, while
some obtained their animals directly from Fu-
lani herds. As indicated in Table 3, only 7% of
respondents kept cows and produced their cwn
replacement bulls .for work. Animals were
generally bought when under two years of age
and not fully grown. They were therefore not
used for field work until they were about 4
years old (90% of respondents). Respondents
did not take any loans for the purchase of their
animals.

Length of training and useful
life of work oxen

All respondents indicated that training is done
by themselves. There were differences in cpin-
ion as to the length of time required for train-
ing animals for work. Some 50% of the re-
spondents indicated that training took one to
two months while an additional 30% said it
took three to four months (Table 4).

The majority of respondents (76%) indicated
that they used trained animals for five or more
cropping seasons before disposing of them.
The rest used their animals for three to four
seasons (Table 5). After the useful iife of an
animal, it was sold at current market price.
From all indications
the value of work ani-

Table 3. Number and sex of cattle owned mals appreciated
Bulls Castrates Cows ratht;r than de-
No. of No. of % No. of % No. of % preciated.
Cnlllf respondents respondents respondents During the cropping
None . . 240 80.0 280 933 season, animais started
1 - . 30 10.0 15 5.0 work at about 6.00
§ 13‘2) 6223 12 g'g 2 g-?, am. and stopped at
4 20 61 p 16 1 03 about 11.30 am. Ani-
s 16 53 2 0.7 - - mals were allowed to
rest for 15 minutes
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Table 4. Training tlme.lol‘ animals. (in months) .

Months No. of Cumulative

Respondents % %
1 67 22 2
2 84 28 50
3 72 24 74
4 17 6 80
5 12 4 84
6 48 16 100

-Table 5, Number of seasons (years) animals
are used

Se;sons (yrs)

No. of % Cumulative
Respondents %
3 14 5 5
5 8 19 24
5 110 37 61

Over § , 118 39 100

after working for about two hours. Animals
were returned to the field to work further from
‘about 3.00 p.m. t0 6.00 p.m.

Maintenance of work oxen

Generally, there are no cash costs involved in
the keeping of work oxen. During the period
of peak use (from May to August), there is
abundant forage for grazing. Animals are nor-
mally tethered on fallow land to graze (84% of
respondents) and then kraaled during the
night within the compound or very near to the
house.

After harvesting, most respondents feed millet
and Guinea corn residues in addition to cow-
peas and groundnut hay. Purchased feeds like
cottonseed cake and groundnut cake were not
fed because they were expensive and/or not
readily available.

Responderits indicated that their major prob-
lem is adequate feeding of their animals to-
wards the end of the dry season. As a result

- there is generally a slight delay in the start of

the use of animals for field work at the begin-
ning of the rainy season. A potential interven-
tion point therefore is the planiing cf forage
legumes on fallow lands to be harvested,
stored and fed during the peak of the dry sea-
son so as to get animals into good condition
for work soon after the first rains. Respond-

. ents indicated their willingness to cooperate

with the LSR team in this regard. The team

will use a systems approach with an integrated

and problem-oriented strategy with emphasis

on on-farm technology testing and appraisal,

This will be complemented where necessary by
slevant on-station research.
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Title photograph (opposue)
Groundnut lifting with a horse near Koalack, Senegal
fPhoto Paul Starkey)
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Résumé

Le développement de la culture attelée, irés
important lors du programme agricole, est arrété
depuis 5 ans. Ce blocage est di & l'arrét du
crédit, provoqué par les dettes des coopératives
(31 milliards FCFA en 1981). Le parc de maté-
riels comprendrait aujourd’hui 200 000 houes,
150 000 semoirs super-éco, 100000 charrettes,
70 600 souleveuses et 50 000 charrues. Le chep-
tel de trait se répartirait en quelque 400 000 équi-
dés (chevaux et dnes) et prés de 60 & 70 000
paires de bovins.

On peut distinguer 8 zones de répartition de la
culture attelée sur le pays: 5 zones au-dessus de
la Gambie oi dominent les matériels légers
(houes sine et super-éco) et la traction équine
(les zones du bassin arachidier représentent les
plus fortes densités de matériels) et 3 zones au
Sud de la Gambie ou dominent les matériels de
travail du sol (charrues, butteurs) et la traction
animale avec des bovines trypanotolérants. Les
charrettes sont présentes sur I'ensemble du pays.

De cette analyse, il ressort qu'il faut conduire en
priorité des études détaillées de connaissance du
parc matériel et du cheptel pour affiner le zonage
existant. Parallelement, il faut conduire en
amont une analyse détaillée sur les filidres de
distribution du matériel et en aval des études sur
les possibilités d’adaptation du réseau de main-
tenance au volume actuel du parc. Les re-
cherches sur la traction doivent viser ex premier
lieu amélioration de l'alimentction et de la

couverture sanitaire du cheptel de trait, puis l'a-
mélioration des performances de la traction
équine (zones 2, 3, 4 et 5) et de Ia traction bovine
(zones 4, 6, et 7). Les recherches sur le matériel
doivent étre régionalisées et surtout axées sur la
Casamance et le Sénégal Oriental,

Introduction

Le développement de I'agriculture sénégalaise
entre 1945 et 1980 a été étroitement lié€ aux ef-
forts et aux résultats obtenus sur P'accroisse-
ment de la production arachidié¢re. Cette cul-
ture de rente a ainsi izvorisé I'introduction et
la diffusion de 1a culture attelée et une plus
grande utilisation des semences sélectionnées
et des engrais. L’influence du coton, culture de .
rente assez récente (1967) concerne des super-
ficies limitées, principalement localisées au
Sénégal Oriental et en Haute Casamance.

A partir de 1980, la suspension du Programme
Agricole (P.A), qui avait pour principales ca-
ractéristiques ie crédit et les subventions, a en-
trainé I'arrét des distributions de matériels de
culture et la chute de la conscmmation d’en-
grais minéral. Aujourd’hui, les nouvelles
orientations en matiére de politique agricole
accordent une attention particuliere au déve-
loppement des céréales et a la conservation du
patrimoine foncier.

1 Ingénieur de Recherche, Centre de Coopération Internationale en Recherche Agronomique (CIRAD), France,

détaché a U'ISRA.
2 Zootechnicien, Département Systémes, ISRA.
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© Cette note pt&sent_e, en premier lieu, les prin-
cipales étapes et les wnditions qui ont favorisé
le développement de la culture attelée. Elle
donne ensuite, une tentative de zonage 2 ré-
chelle;na‘tionale sur 'la base des différents ma-
tériels et modes de traction utilisés, Elle ter-

mine par une ouverture sur les besoins actuels

de connaissances et les nouvelles voies de re-

cherche 2 entreprendre en r:atidre de culture
attelée. |

Prmclpales etapes et conditions
du développement de la culture
attelée

Introduction

Cette étude s’appuie sur les données chiffrées
des mises en place annuelles pour chaque caté-
gorie de matériels (Tableau 3). La prise en

' compte des animaux de trait s’est heurtée A des
difficultés liées au caractere ponctuel et frag-
mentaire des informations existantes ainsi qu’a
leur fiabilité.

Figure 1. Courbes de distribution des matériels les plus utilisés (Source: Havard, 1985a)
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La situation actuslle de la culture attelée au Sénégal

A partir des courbes de distribution des mises
en place cumulées de matériels, il a été distin-
gué trois grandes périodes (Fig. 1).

La période de vulgarisation du semis
mécanique (avant 1958)

Les tentatives de lancer la traction bovine sont
antéricuses 3 la deuxiéme guerre mondiale.
Cependant elles ont enregistré de nombreux
échecs alors que se développaient les tractions
equines et asines. En effet A cette époque les
conditions favorables a I'adoption de la trac-
tion bovine n’étaient pas réunies.

La Figure 1 montre que jusqu’en 1958 le parc
matériel se composait essentiellement de se-
moirs (semoirs super-éco d’Ulyssc-Fabre) et
quelques rares houes légeres type houe occi-
dentale du méme constructeur. Le semis de
Parachide était pratiquement la seule opéra-
tion dont la mécanisation se trouvait en pleine
expansion dans les exploitations agricoles pay-
sannes.

- Par ailleurs, alors que I'usage traditionnel du
cheval et de I'dne pour le transport (monture,
bét) rendait leur adaptation aux travaux agri-
coles plus facile, il n’en était pas autant pour
les sovins.

La période du Programme Agricole
(1958-1980)

Cette période se caractérise par un vaste pro-
cessus de transfert de technologies vers le

monde rural. Le programme agricole (P.A) a
€t¢ 'un des instruments qui ont le plus soute-
“nu et favorisé cette option marquant profon-
~dément Pévolution de I'agriculture en général
et de la culture attelée en particulier. Son éla-
boration, sa gestion et son contrdle ont entrai-
né la mise en place de diverses structures:

- de fabrication locale des matériels
(SISCOMA),

- d’approvisionnement des paysans en fac-
teurs de produciion et de commercialisa-
tion des arachides (ONCAD et Coopéra-
tives),

- de formation et vulgarisation (SATEC
puis SODEVA, CFDT puis SODEFITEX,
SOMIVAC, etc.). ‘

Quelques projets de recherche-dévelopement
ont été également mis en oeuvre (Unités Ex-
périmentales du Sine Saloum, SEMA de Bou-
lel, CGOT puis SODAICA et PRS en Casa-
mance, etc.). L'ensemble a €té orchestré par
un crédit a court terme (1 an) sur les engrais et
les semences et 3 moyen terme (3 ans) sur le
matériel de culture attelée et la traction bo-
vine. A certains moments des subventions oni
€té accordées sur des chaines de matériel.

Dans son essence, le Programme Agricole était
P'instrument privilégié pour P'accroissement de
la production arachidiére et celle des céréales.
"Cette option s'est radicalisée avec le “Pro-
gramme de développement accéléré de la pro-
ductivité d’arachide et de mil dans le bassin

Tableau 1. Nombre de paires de boeufs placées

Année Casamance Diourbel Fleuve
1965 100 300 42
1966 355 184 2
1967 370 108 -
1968 940 96 -
1969 353 116 -
1970 47 64 -
Total 2568 860 4“4

Sénégal Orlental  Sine Saloum - Thids Total
- - 133 575

57 192 172 962

15 100 77 - 670

20 76 37 1169

62 89 28 648

157 63 - 731

91 520 447 4738
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5 ; ‘ :lF‘l,gure 2 Jougs dé nuque (type Bémbey et type ﬂoulel)

type bambey

= L=largeur mesurée

-

=180 m

type boulel

arachidier” confié 3 la SATEC entre 1964 et
1968,

Ce.programme concernait les actuelles régions
Diourbel, Fatick, Kaolack, Louga et Thits,
c'est-3-dire 1a zone qui fournissait 80% de la
production arachidiére A cette époque, d’ol le

terme bassin arachidier pour désigner cet en-
semble. Le but visé était d’atténuer le choc
économique résultant de la suppression des ta-
rifs préférentiels du marché francais de I'ara-
chide 2 partir de-la récolte de 1967 (Accord de
Yaoundé).

Tablean 2. Situation du cheptel de trait  Parrét du Programme Agricole

Animaux Casamance Diourbel Thiés
Bovins (paires) 7632 3446 2181
% UT Total 45 7 4
Chevaux 1500 30 000 30000
% UT Total 10 57 §7
Anes | 7000 19 000 20 000
% UT Total 45 K3 39
Bov.trait/tot. Bov (%) 3 6 4
Ha cult,/UT (ha) 15 549 5 58

Louga Sine Saloum = Sénégal Or. Tolal

1068 26 610 4472 44 809
1 13 .

50 000 104 600 6300 222 400
38 52 .

80 000 72000 8700 206 700
61 35 .
1 11
25 45

*Zone Cotonniére (deammam de Tambacounda et celui de Kédougou, hors Bandafassi).

solinités de Traction.

Source des données de base: Rapports DSPA, SODE VA, SODEFITEX
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En 1968 lorsque le programme s’est achevé, le
monde rural du bassin arachidier était assez
profondément sensibilisé aux techniques pro-
posées. Mais jusque 13, avec la vulgarisation de
techniques 1égeres recommandées par la re-
cherche agronomique, c'est le matériel 1éger
(houes occidentales, houes sine et semoirs su-
per-éco) qui s’est fortement accru. La puis-
sance de traction provenait encore pour l'es-
sentiel de I'exploitation du cheval et de I'dne.
La SATEC évoque qu’a la fin du programme
le cheptel équin et asin existant était saturé en
semoirs et houes. -

De son cdté la recherche agricole avait travail-
1€ sur la mise au point:

- de chaines de matériels polyvalents adap-
tés & la traction bovine (houe sine gréco,
ariane, arara et polyculteur). Ces re-
cherches ont été menées en étroite colla-
boration avec des constructeurs locaux
(SISCOMA) et étrangers (ARARA,
NOLLE, ULYSSEFABRE, etc.);

- de techniques d’exploitation du cheptel
bovin national par la traction (types d'ani-
maux, capacités de travail, conditions

Tableau 3. Mises en place annuelles de matériels

Années  Semoirs Houes Charrelles
Avant 58 39800 3150 4600
1958 1294 748 3100
1959 2000 2000 200
1960 333 4118 200
1961 4589 - 1061 992
1962 12001 6827 2266
1963 24906 12335 1542
1964 19629 7414 2523
1965 16650 9000 as1s
1966 14127 21500 6997
1967 17215 28121 8582
1968 12975 19292 7433
1969 7670 16706 5828
1970 2836 6311 3674
1971 9086 16469 6971
1972 12484 26327 10147
1973 11461 22902 8566
1974 16478 26140 4129
1975 17490 31922 4302
1976 23913 33397 16817
1977 20882 24746 13693
1978 16166 17642 18693
1979 5252 4606 £489
1980-85 - - -
Total

1958-88 272077 339764 138659
Total

Général 311877 342914 143259

*2 périodes de distribution des Unisés de Culture Attelée (UCA):

Souleveuses Charrues Bulteurs UCA
- 1100 - -
120 500 - 230
- 500 - 170
. 794 - 100
300 200 - 83
1200 578 - 3151
1600 1487 - 2026
892 746 - 1311
1792 1729 - 291
1336 1006 - 104
9421 9285 - 72
4465 2216 22 159
2065 1995 139 116
279, 1704 247 A4
1849 2977 157 al
6677 4084 162 180
4912 2zn 570 262
4750 12178 1514 15
6220 5063 165 203
14433 . 6693 1556 92
12202 5232 1861 221
8673 6284 1522 550
2556 3131 400 50
88460 63353 9115 9587
88460 64453 9115 9587

avant 1958: chalnes de maiériels (houes + semoirs + souleveuses)
apris 1958: matériel de traction bovine lourde (arianas, polyculteurs).

Source: Rapports annuels des services de I'Agriculture, Archives de 'ONCAD
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j ﬁd’ahmentauon, amélioration génénque en
"vue de la résistance 2 la. trypanosomiasc et

d’accro:ssemen; du gabant), :

- de ]ougs adaptés aux condmons de culture
du pays (Fig. 2 type Bambey et Boulel)

Amsn il apparaxssant posslble et mdnspensable :

de développer la traction bovine. Le “Projet de " cipales causes de Pin capacité des paysans de

rembourser leurs dettes ‘

‘développement de la  traction bovine au

Sénégal” vit donc le jour en 1971 avec une du-
rée de cing ans. Son objectif était d'insérerla
traction bovine dans l’explontauon paysannev
préparant par cette voie l’mtégranon agncul- :

mre-élevage

Au début de ce prdj'ét 1a situation de la trac-

tion bovine dans les régnons concernées est

présentée au Tableau 1.

Sachant qu'a cette époque le placement des
animaux par le biais du Programme Agricole
était la seule source significative de bovins de
tra.i, il apparait que I'utilisation de cette forme
_ de traction était marginale pour I'ensemble des
- six régions. La Casamance se distinguait déja
avec plus de la moitié des paires placées, ce qui
s’explique par la non adaptation des chevaux
dans cette région et la nature des terres.

Le résultat de toute cette politique est que
plus de 80% des mises en place de matériels
ont été effectuées pendant le programme agri-
cole et principalement dans le bassin arachi-
dier (90% des miises en place du pays sauf pour
les charrues et les butteurs).

La traction bovine a été introduite dans de
nombreuses exploitations sans aucune concur-
rence avec la traction légére, équine en parti-
culier. La mécanisation de la quasi-totalité des
opérations culturales était réalisée dans cer-
taines zones (bassin arachidier) corrélative-
ment & Paccroissement et A la diversification
‘des matériels et des unités de traction. L'im-
portance du cheptel de trait dans les princi-
pales régions d’extension de la culture attelée

‘pendant le programmc agricole est présentée

au Tableau 2.

| L’apréé’ Programme Agricole
- (1980 a nos jours)

la suspension du programme. agricole a été

provoquée par l'endettement cumulé des co-
opératives (31 milliards de F. CFA en 1981).

-De mauvaises récoltes d’arachide dues 2 la sé-

cheresse et le blocage des prix ont €té les prin-

L’arret du crédit a entrainé Parrét des distribu-

~ tions de matériels agricoles et la chute de la
~ consommation d’engrais minéral. Les struc- -
~ tures fortement dépendantes du programme

agricole dont on a parlé précédemment ne lui
ont pas survécu: la SISCOMA dépose son bi-
lan fin 1980 et FONCAD est dissoute la méme

. année,

Pendant cette période, seuls des projets ponc-
tuels comme le PIDAC, en Basse Casamance,
la SODEFITEX, au Sénégal Oriental et en
Haute Casamance, ont pu distribuer des maté-
riels de culture attelée et en nombre limité
(quelques milliers d’exemplaires sur 5 ans).

Aujourd’hui; en dépit de la mise en place de
nouvelles structures (la SISMAR créée en
1982 en remplacement de la SISCOMA, la

- SONAR créée en 1980 en remplacement de

PONCAD et dissoute en 1984) et la prise en
charge de la commercialisation de I'arachide
par les huiliers on peut considérer que la situa-
tion des mises en place est identique & 1980.

Pour les animaux de trait, les équins et les
asins semblent s'étre stabilisés autour de
200 000 pour chaque espece (DSPA, 1982).
Concernant les bovins de trait, les aspects éle-
vage pour les femelles et embouche pour les
méles leur conférent un intérét particulier et
justifient leur évolution au cours de cette der-
niére période dans certaines zones. On estime
leur effectif & quelque 70 000 paires essentiel-
lement localisées au Sud du bassin arachidier
en Casamance et au Sénégal Oriental.
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Repartition des matériels et des
moyens de traction

Estimation du parc de matériels et de
la traction utilisés |

Des statistiques régionales précises n’existant
pas dans ce domaine, nous avons donc procédé
a un certain nombre d’estimations 2 partir des
chiffres régionaux de mises en place et des
données ponctuelles fournies par les sociétés
de développement et les services agricoles.

Sur les chiffres de mises en place (Tableau 3),
nous appliquons la formule suivante A chaque
catégorie de matériels:

PS(N) = PC(N) - PC(N - 15)

ou: .
PS (N) représente le parc en service I'année N,

et PC (N) et PC (N - 15), les placements cumu-
lés des années N et N-15.

Nous considérons un 4ge moyen de réforme de
15 ans qui integre les données enregistrées par
la SODEVA (10 ans pour les houes et 17 ans
pour les semoirs).

En 1983, cette formule nous donne 145 000
semoirs, 230000 houes. 130000 charrettes,
- 70 000 souleveuses, 52000 charrues et 8200
butteurs. Ceci représente entre 45 et 75% des
mises en place suivant les catégories de maté-

riels. Cette méme formule nous montre que le-

maximum d'utilisation aurait été atteint en
1979 avec 230000 semoirs, 310000 houes,
130 000 charrettes, 85 000 souleveuses, 58 000
charrues et 9 000 butteurs.

En pratique, il semble que_la chute dans | « .li-
sation des matériels ne soit pas aussi impor-
tante; en effet, les paysans ont tout mis en oeu-
vre pour maintenir, avec l'aide des artisans lo-
caux, leurs matériels agricoles en état de fonc-
tionnement. Ainsi, les résultats enregistrés
dans le cadre d'une étude portant sur I'Unité
Expérimentale de Thyssé Kaymor montrent
que le niveau d’utilisation du parc de matériel

de culture attelée s’est stabilisé depuis 1979-
1980, mais avec des difficultés croissantes de
maintenance (Havard, 1985b).

“Les dornées disponibles pour les animaux de

trait scat 2 la fois trés incompletes et peu pré-
cises. En fonction du taux d'utilisation du ma-
tériel agricole et de quelques données des so-
ciétés de développement (SODEVA et
SODEFITEX), la composition du cheptel de
trait pourrait étre 1a suivante: 200 000 équins,
200 000 asins et 60 2 70 000 paires de bovins.

Caractéristiques des zones de culture
attelée

Nous avons représenté schématiquement 8
grandes zones d'utilisation de la culture attelée
(voir Carte). La distinction entre ces zones est
liée aux matériels et aux modes de traction do-
minants, ce qui n’exclue absolument pas la
présence d’autres matériels et modes de trac-
tion, mais 3 un échelon moindre. Les char-
rettes, trés utilisées dans toutes les zones et
méme dans les villes, ne sont pas considérées
comme un critere de zonage. Cetie répartition,
qui n’est pas figée, pourra &tre revue et détail-
1ée si le besoin s’en fait sentir.

La zone 1

Il n’y a pratiquement pas de cultures pluviales.
Elle comprend le bassin du Fleuve Sénégal jus-
qu’a Bakel environ, et la région de Dakar ol la
traction animale (€quine et asine) est utilisée
pour le transport (charrettes), et le Fzrlo
(zone sylvo-pastorale) ol le transport est ef-
fectué & dos d’animaux (4nes) et rarement avec
des charrettes.

Leszones 2, 3et4

Elles correspondent au bassin arachidier ol la
densité de matériels de culture attelée et d’ani-
maux de trait est supérieure au reste du pays.
La zone 2 correspond approximativement aux
régions de Louga, Thiés et Diourbel, ol le tra-
vail du sol est inexistant. On y rencontre les se-
moirs, les houes (occidentales surtout, mais

Animal Power in Farming Systems

247




Mi , HavardotAdamuFayn ’ o

S Carte L Les diﬁérentes zones de culture attelée en fonction des types de traction et des matériels

‘agricoles les plus utilisées

/_ S _ MAURITANIE

. n

l i KEDP?EOU

GUINEE L~

7 - SNt GUINEE- BUISSAY
&-———h-—-ﬁﬁkn

1 [ trensport — &quins et asins
2 super éco-houe occidentale-souleveuse arara - équins et asins
3 super &co-houes occidentales et sine - souleveuses arara et firdou —équins
A super fco-houe sine- souleveuse firdou — &quins et bovins
5 === super &o-houe sine - butteur arara - &quins et bovins
6 Fa¥2¥3 charrue ucf-butteurs arara et gambien — bovins
7 (IIITID charrue ucf-houe sine et chaine arara — bovins
8 ] pas dutilisation de la traction animale

REMARGUE. \a charrette non spécifique 3 une zone fait partie des
materiels les plus utilisés
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aussi des houes sine) et les souleveuses sur biti
arara. Les tractions dominantes sont les che-
vaux et les 4nes: en 1982, sur Diourbel, la SO-
'DEVA annonce 75% de chevaux, 23% d’dnes
et 2% de paires de bovins. La zone 3 est une
zone transitoire entre la 2 et la 4. Elle s’étend
de Fatick 2 Koungheul, de part et d’autre de
Kaolack sur une bande de 60 km de large envi-
ron. On y rencontre beaucoup de semoirs et de
houes (occidentales et sine A égalité); les sou-
leveuses se répartissent entre les firdou et les
arara. Les équins sont légérement plus nom-
breux que dans la zone 2, et les asins dimi-
nuent au profit des bovins. La zone 4, corre-
spond au Sud Sine Saloum; elle est surtout ca-
ractérisée par un fort développement de la
traction bovine (paire de boeufs et de vaches),
mais le nombre de paires est encore inférieur
au nombre de chevaux. On y rencontre beau-
coup de semoirs, de houes sine, de souleveuses
firdou et quelques souleveuses artisanales. Le
travail du sol, avant semis, demeure trés limité
(grattage en sec et en humide); le labour, mal-
gré lexistence de charrues, est presque inexi-
stant. La forte densité d’ariana enregistrée sur
les Unités Expérimentale est une exception.

Leszones5et7

On peut les assimiler au Sénégal Oriental et A
la Haute Casamance, c'est-d-dire 4 la zone
d’emprise de la SODEFITEX. La densité ¢n
matériels est tres inférieure A celle des zones 2,
3 et 4. La distinction entre la zone 5 el la zone
7 provient des techniques culturales et des
modes de traction différents (la zone 7, pour
des raisons sanitaires, est pratiquement réser-
vée aux bovins). Ainsi, en zone 5, le travail du
sol est limité; le matériel rencontré dans cette
zone comprend des semoirs super-éco (les ten-
tatives d’introduction du semoir a coton “Tam-
ba” ont échoué car la SODEFITEX trouve
que les densités semées sont trop faibles), des
arara (canadiens et butteurs) car le butteur
arara était le matériel vulgarisé par la CFDT
dans les années 60-70, et maintenant des houes
sine, sur lesquelles on peut aussi monter un
corps butteur. Les tractions équines et asines

dominent largement la traction bovine. La
zone 7, plus humide, est équipée en UCF pour
les labours de début de cycle destinés A enfouir
I'herbe, en butteurs arara, et maintenant en
houes sine; les semoirs existent aussi, mais en
nombre réduit. Les bovins sont largement do-
minants, mais la sécheresse a amené quelques
€quins et asins pour le transport.

La zone 6
Elle s’étend sur la Basse et la Moyenne Casa-

- mance. Pour des raiscns sanitaires, la traction

bovine est largement dominante, mais avec la
sécheresse les chevaux et surtout les 4nes ap-
paraissent au Nord de cette zone. On y prati-
que le travail du sol avant semis (labour d’en-
fouissement d’herbes) A plat ou en billons,
mais la culture sur billons condamne I'emploi
d’un super-éco. Les matériels diffusés sont la
charrue UCF, les butteurs arara et Gambien,
ce dernier étant surtout répandue prés de la
frontiere (Fall, 1985). Le semoir super-éco
existe surtout au Nord, et il est quelquefois
utilisé pour semer le riz. La traction bovine est
trés peu utilisée dans la riziculture de bas-
fond.

Lazone8

Elle correspond pratiquement au département
de Oussouye, on l'on fait presque exclusive-
ment de la riziculture. La traction animale est
pratiquement inexistante, méme au transport,
effectué a pied ou a bicyclette.

1)

Les études et recherches a
mettre en place

Principes généraux

Il ressort des analyses menées aux deux para-
graphes précédents les conclusions suivantes:

- un effort considérable de promotion a été
mené sur la culture attelée pour satisfaire,
dans un premier temps, Pobjectif d’ac-
croissement de la production arachidiére.
Pour ce faire, la mise en place du Pro-

Animal Power in Farming Systems

249



",gramme Agncole sest traduntr par une
~ large diffusion de matériels et un dévelop-

-+ pementd de la traction animale en générale,
-~ bovine, en particulier; - ‘ :

. dans l’ensemble, la traction ammale s'est
consxdérablement insérée en milieu rural
avec d’importants effectifs d’animaux;

. la situation’ actuelle de blocage (5 ans) en-

traine une dégradation du parc matériel,

~ peu sensible aujourd’hui car les artisans -

~arrivent, tant bien que mal, & maimemr ce

parc en service; mais avec les moyens- dont .

ils disposent. au]ourd'hm, ils ne pourront

pas le faire encore trés longtemps. On voit

donc qu'en mati¢re d’équipement agricole,
le Sénégal est confronté 3 d’énormes pro-
blémes ‘de logistiques (maintenance, ap-
provisionnement, €tc...) dont les solutions
se traduiront par des codts trés impor-
tants;

- les caractéristiques de la culture attelée ne
sont pas identiques dans toutes les régions
du pays. Dans I'’ensemble, oii constate un
trés net engouement pour les matériels 1é-
gers (houes sine) et la traction équine,
malgré les efforts considérables effectués
par la recherche et le développement pour
faire passer la traction bovine. '

Ces conclusions nous aménent 2 formuler
quelques idées et recommandations sur les
études et recherches 3 mettre en oeuvre en
matiére de culture attelée.

Les études

Mener des études en vue d’acquérir des
connaissances précises sur le parc matériels et
sur le cheptel, semblent constituer les actions
les plus urgentes A conduire. Les résultats ob-
tenus contribueront, dans le cadre des analyses
systématiques, 2 la révision et 2 la précision du
zonage établi, au recensement des contraintes
et des opportunités spécifiques a chaque zone
en matiére de culture attelée. Il sera ainsi plus
facile d’orienter efficacement le crédit agricole

dont les interventions seront désormais régio-
nahsées

Il est, en plus, indispensable de travailler pa-
ralllement sur Pamélioration des circuits de
distribution de matériels et de piéces et sur I'a-
nalyse du réseau de maintenance existant en
vue de son adaptation au volume et aux
caractéristiques du parc en service.

| Les recherches sur la traction

: L‘allmentanon correcte du cheptel de trait a

depuis longtemps été et reste encore un des
principaux facteurs *mitant 'exploitation opti-

- male de la traction animale (Tourte, 1961).

Les modes de gestion des sous-produits de
récolte d’une part, celles des animaux de trait,
d’autre -part, ne permettent pas, dans la plu-

part des cas, d’assurer la couverture des be-

soins alimentaires de ces animaux, notamment
au moment de la mise en place des cultures.
En effet, seule une partic des résidys de
récolte de I'exploitation revient au cheptel de
trait pour deux raisons essentielles:

- le ramassage des sous produits est encore
partiel; dans la grande majorité des cas, il
se limite aux fines de légummeuses ara-
chide notamment;

- pour cette méme fine d’arachide, seules
les productions du gestionnaire des ani-
maux de trait peuvent étre systématique-
ment destinées 3 leur alimentation si elles
ne sont pas vendues.

Les recommandations de la recherche et du
développement pour la constitution de stocks
furragers incluant du foin de brousse sont en
général peu suivies. En outre, la tendance
d’aujourd’hui consistant, conformément 2 la
volonté de réaliser 'auto-suffisance alimen-
taire, A réduire les superficies arachidieres en-
trainera une baisse des disponibilités de fines
qui seront de plus en plus demandées par les
élevages péri-urbains et urbains en aug-

mentation.

250

Animal Power in Farming Systems



La situation actuel'e de la culture attelée au Sénégal

Il s’avére ainsi indispensable de mettre au
point des systémes fourragers et de gestion des
ressources fourragdres qui puissent résoudre le
probiéme posé tout en restant applicables par
les agro-pasteurs. o

Sur les animaux, un travail important mérite
d’étre effectué sur la traction équine dont la
diffusion en justifie 'intérét. La connaissance
dcs capeités productives (reproduction, crois-
sance, etc.) et des particularités alimentaires et
nutsitionnelles de nos chevaux est un préalable
qu’on ne peut pas continuer A ignorer.

Dans I'ensemble, I'aspect alimentation-nutri-
tion de nos animaux de travail reste un pro-
biéme essentiel dont les conséquences sur leur
productivité ne sont pas cernées. Beaucoup de
paysans voient leurs chevaux mourir de sous-
alimentation et d’épuisement 2 1a fin de la sai-
son séche ou au cours des premiers travaux
d’hivernage (semis). Les répercussions sur les
chantiers de travail ne sont pas négligeables.

La recherche d’harnachements permettant de
mieux utiliser 1a puissance des animaux est a
entreprendre.

Sur le plan sanitaire, 'absence d’une assistance
a la dimension des besoins reléve davantage du
développement que de la recherche. En effet le
taux de mise en place d’agents de santé et leurs
moyens de travail ne permettent pas de répon-
dre 2 la demande dJe service des détenteurs d’a-
nimaux. L'orientation des services vétérinaires
traditionnels vers une prophylaxie collective
(vaccinations de masse localisées dans le
temps) doit étre revue et élargie vers des inter-
ventions plus individualisées en rapport avec
le caractére actuel de la demande des éleveurs
en services et médicaments.

Les recherches sur le matériel

A partir de ce premier zonage, nOus VOyons
trés aisément que ce volet doit étre traité ré-
gionalement. Ainsi, les recherches conduites
jusqu’d maintenant visaient le bassin arachi-
dizr; d’ailleurs, nous nous rendons aisément

compte que les résultats sont trés concluants.
Par contre les tentatives de diffusion de ces

‘matériels dans d’autres régions ne semblent

pas entierement satisfaisantes.

~ La majeure partie des travaux sont A mener en

Casamance et sur la zone SODEFITEX (zones
6, 7, 8). Il s’agit de tester des matériels pour les
techniques culturales sur billons, pour les la-
bours A piat d’enfouissement d’herbes en début
de cycle, le travail du sol et le semis en riziéres.
Sur le bassin arachidier (zones 2, 3,4 ), les pro-
biemes de récolte et de post-récolte semblent
prioritaires, mais pas forcément avec des solu-
tions en culture attelée. Sur le Fleuve (zone 1),
la culture attelée a trés peu de chance de s'im-
planter, en dehors de la zone Matam-Bakel, si

on exclue le transport.
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Animal traction in Lower Casamance:
technical aspects and socio-economic implications
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Abstract

Animal traction remains unequally developed in |

the different production zones of Lower Casa-
mance. Its use rarely goes beyond land prepara-
tion. Farmers' reasons for using animal traction
are mainly reduction of drudgery, better timeli-
ness and extension of upland cultivation.

With decrecses in annual rainfall and shoriening
of the rainy season in the region, animal traction
may allow the timeliness required to secure pro-
duction in the sime available. However the im-
pact of animal traction on labour productivity
remains low, and this is associated with low use
of existing equipment and only partial adoption
of the technological options available.

From cash flow and cost-benefit "analyses
necessary conditions have been identified to en-
sure better utilization of the technology and
make investments in this area profitable.

Introduction

The promotion of animal traction in Lower
Casamance is part of an agricultural develop-
ment strategy designed to intensify production
and increase farmers’ standard of living in the
region. To implement this policy, the Pro-
gramme Agricole (P.A.) and the Special Credit
Program of PIDAC (The Casamance Inte-
grated Agricultural Development Project)
were established in the 1970's and in 1981 re-
spectively, to facilitate the acquisition of farm
equipment through credit.

This paper analyses the role played by animal
traction in Lower Casamance. It draws heavily
on several studies conducted by the Djibelor
Farming Systems Research team (Fall, 1985,
Sornko, 1985; Ndiamé, 1986). The first section
describes Lower Casamance and the role of
animal traction in farmers’ strategies. The sec-
ond section analyses the socio-economic ef-
fects of this technology in the region. The final
section contains the conclusions and offers
some recommendations for improving the effi-
ciency of animal traction in the region.

Role of animal traction in
farmers’ strategies

Lower Casamance is located in the southwest-
ern part of Senegal and corresponds to the ad-
ministrative region of Ziguinchor. The region
is very heterogeneous in terms of ethnic group,
climatic conditions and soils. Several different
types of production systems, characterized by
differences in the division of labour and the or-
ganization of production, are foand
throughout the region.

The Dijibelor Farming Systems Research
(FSR) team began its programme in 1982. In
order to identify technologies adapted to far:
mers’ conditions and the needs of farmers in
the region, the FSR team divided the area into
five different zones (recommendation do-
mains) with respect to three agro-socio-econ-

* The assistance of M. L. Sonko, A. Fall, J. Bingen and M. B. Diouf
in the preparation of this paper is gratefully acknowledged.
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. Map 1. Lower Casamance and its agricultural areas (Source: Equipe SPT de Djibélor, 1985)
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Animal traction in Lower Casamance

omic criteria: the irrigated/rainfed crop ratio,
the sexual division of labour and the import-
ance of animal traction (see Map 1). Animal
traction is used mainly in the Sindian-Kalou-
nayes (4th) and the Diouloulou (5th) zones.
Upland crops dominate the area cultivated in
both zones, and each differs notably with re-
spect to the division of iabour and the organiz-
ation of farm production. A Mandingo-type of
organization prevails in the 4th zone while the
Sth zone is characterized by a Diola system
(Equipe Systémes, 1983, 1984). In the Mandin-
go systems, men work in uplands while women

work the lowlands. Such a spatial division of

labour implies a specialization of women in
rice production while men specialize in the

production of peanuts, millet and maize. In

this system oxen cultivation is almost exclu-
sively limited to uplands. In the Dioia system
on the other hand, men and women work
together on both rainfed and irrigated crops
with a complementary distribution of tasks:
men plow the la..d, and women seed and trans-
plant rice. Animal traction is widely used but is
limited largely o land preparation.

Animal traction users

Recent surveys on a sample of 48 {57.0s in the
4th and Sth zones reveal that the heads of
residential units or chiefs of avtonoeiaous pro-
duction units are the majority (79%) of animal
owners in Lower Casamance. The users’ status
has important implications for the organiza-
tion of production in the two systems. Among
the Mandingoes, a residential unit coincides
with a decision making unit concerning pro-
duction activities and, specifically, the manage-
ment of fazm equipment. The family elder cen-
tralizes znd manages family resources. Among
the Diola, on the other hand, members of an
extended-family group may live in the same
residential area, but each nuclear family con-
stitutes. an autonomous productior unit
(Diouf, 1984). The average age of animal trac-
tion users is 53 years; the youngest is 24 and
the oidest is 75. Experience with oxen cultiva-

tion varies widely from O to 25 years but aver-
ages 8 years (Ndiamé, 1986).

Reasons for animal traction use

A majority of farmers (79%) use animal trac-
tion for plowing because it is easier and faster

‘than land preparation with hand tocls. Only a

minority of the farmers mention the oppor-
tunity to increase the area culiivated as the
main reason for using animal traction. Ease
and timeliness also motivated 42% of the far-
mers to us¢ oxen-drawn seeders; (a similar per-
centage did not use seeders). Furthermore a
high percentage (59%) of the farmers do not
use weeding equipment, even though its use
offers benefits. Finally, 59% of the farmers use
carts for transporting equipment supplies and
harvested crops (Ndiamé, 1986).

In summary, timeliness in production acti-
vities, and an effort to ease the workload con-
stitute the most frequent reasons for the ac-
quisition of animal traction equipment in
Lower Casamance. Given the declining rainfall
and the shorter rainy seasons in the region, a
farmer’s success for a cropping season depends
on the speed of cultivativx (plowing and seed-
ing). In addition, previous studies undertaken
on a larger sample have shown that Lower
Casamance farmers increasingly seek to extend
the area under upland cultivation and to shift
from transplanting to direct seeding in low-
lands (Posner et al, 1985). Farm equipment
plays a crucial role in these production
strategies.

Farm equipment

The farm equipment used in the Lower Casa-
mance consists principally of tools for land
preparation (55%). These tools include:

Mouldboard Plows: the UCF or Arara types
built by SISCOMA/SISMAR in Senegal
comprise 28% of the equipment and are
generally found in the 4th zone.
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thgers~ mclude the SISCOMA/SISMAR type’

plus the Emcot type from The Gambia.
They comprise 27% of Lower Casamance

farm equipment and are found prmcrpally in.

the 5th zone.

One-Row Seeders: represent 10% of the re-
gion’s farm equipment. The SISCOMA-
SISMAR seeders were wrdely distributed

through different credit programmes. The
use of ridges, which is frequent in the re- -
gion, limits the more wndespread use of

seeders.

Weeding Equipment: especially the SISMAR-
made Sine cultivaior, is also limited by the
use of ridges.

Transport Equipment: represents 34% of the

total equipment used and is the most fre- -

quently used after mouldboard plows and
ridgers,

_ The .credit programmes (P.A. and PIDA_C)
have been the major sources for farm equip-
ment acquisition in the region. Purchases of
used equipment and inheritance are the other
principal sources of acquisition. Because of the
heavy use of equipment and frequent renting,
50% of the equipment has been found to be in
very poor condition. Many implements are
used to the point where they are beyond repair
and local blacksmiths generally lack the appro-
priate training and tools to provide proper re-
pair services. Nevertheless farm equipment is
being used and the most utilized equipment
(UCF mouldboard plows and Gambian rid-
gers) has a life expectancy ranging from 8 to 10
years (Fall, 1985).

Draft animals

Draft animals used in the Lower. Casamance
include trypanotolerant N'Dama cattle (87%
of total livestock), donkeys (10%) and horses
(3%). There are several modes of acquisition:
purchases from otner farmers; removal from
extensive herds; exchanges against smail rumi-
nants; and gifts, Purchases are most common

(49% of regional livestock), whereas only 29%
of the draft animals come from the farmers’
own herd. Most purchases arc from other far-
mers (73% of the animals purchased) while
17% are purchased from traders.

The average starting age for a draft animal is 3
years 9 months (with the youngest recorded at

2 years and the oldest at 6 years). Donkeys and

horses, however are used for transport when
they are 2 years old. Training takes place one
month before the cropping season (June), if

Table 1:
Reasons for removing animals from service
- Reason (ranked)  Number %
Sales ) 93 46.5
Death 52 26,0
_ Trade : 14 70
Slaughter 13 6.5
Theft ‘ 8 40
Rented out 7 s
_ Qut for training 4 2.0
Return to herd 4 20
Marital gift 2 1.0
‘Unknown 3 1.5

TOTAL 200 100.0

Source: Sonko, 1985

the animal has been acquired at the end of the
dry season, or during the off-season (Decem-
ber, January) if the animal was obtained at the
end of the rainy season. About 70% of draft
animals surveyed in 1984 were found to have

. been working for more than 6 years (Sonko,

1985). The reasons for removing animals from
service are diverse. Table 1 presents a relative
ranking of reasons.

The management and use of farm
implements and draft animals

Farm implements and draft animals are. ac-
quired by the head of the farm unit who deals
direcily with the represeniatives of the various
credit programmes. The management of the
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implements is controlled by the head of the
production unit, but involves several other
family members.

A guide, generally a 10- to 14-year-old child, is .

in charge of livestock feeding. A work leader
deals with equipment maintenance and or-
ganizes the use of teams on different fields.
This individual also organizes the work sche-
- dule according to labour and seed availability,
rainfall pattern, etc. (Sonko, 1985; Fall, 1985).

Plowing and ridging with oxen, scarifying with
donkeys and horses, seeding and to some ex-
tent weeding are the main tasks undertaken by
animals in the Lower Casamance. The use of
different animals for different tasks varies by
the size and composition of a farm herd and
the work to be done.

As Table 2 shows,