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I. Ir. roduction

There is no doubt that at the present time the Malian farming community

enjoys the highest level of agricultural mechanization in West Africa.

Agricultural mechanization was first introduced to the French Sudan in
1628-1630 in the form of animal-drawn equipment imported for use in tke rice-

groving areas.

The stated objective in introducing this equipment was tc increase production
and productivity. The first implement to arrive was the plough. followed by the
animal -drawvn hoe and laster by all the soil-preparation devices. During the
period from 1933 to 1938, the Agricultural Service set about t¢ oDopularize this
Aequipment, first in farm-schools and later directly among the peasants.

Hovever, this policy was largely a failure, not so much tecause of the unsuita-

bility of the equipment as because of the incompetence of many extension workers.

In 1945, the first tractors were introduced to the central Niger delta
(0ffice of the Niger, Macina, etc.). Imn 1950, the introductica of wotor-drivea
machinery gaired impetus in the majority of the agricultural regicos. 2y 1953,
a promising future seemed in store for tlL. tractor, ané there was reasom %o
believe that it would rapidly replace animal-drzwn eguipment. 3ut in 1958,
the outline law provided for a reorientation of agricultural mechanization
through a partial abandonment of efforts to introduce motor-povered equirment
and the assignment of priority to the popularization of animsl-drawn impiements.
The disadvantages of the tractor were teginning to make themselves felt:
difficulties in the supply of spare parts, she~tzse of trained versonmnel for

the maintenance and operation of the equipment, etec.

With the advent of independeace, in 1960, the tractor pool was estimated
at nearly 300 units, while animal-drawn cultivation equipment was estimated
at scme 5,000 ploughs and 3,000 hoes. The new :olicy rnvisaged:

The assignment of priority to farming with draught animals

using:

Multi-purpose equipment in dAry grovini; zones;
Special-purpose equipment in rice-growing zcnes; and

Confinement of the use of motorized equipmeat to the initial

deep-penetration operations for opening up virgin lands in

the rice-growing regions, and to certain harvesting operations
(threshers).
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The Five-Year Plan for 1974-1978 continued tkis policy by oroviding for
the use of tractors {including verv small tractors adapted to local :onditions)
only after the most careful consideration. Mastery of cultivation methods
using draught animals is regarded as a prerequisite for the intreduction of
other factors of production and, above all, for possible subsequent agricultursl
motcrization, since motorization requires substantial investments and s complete

readaptation ¢f cultivation techniques Ly the farmers.

1. Thoughts on appropriate techaology

All human activity, and especially agriculture, is based cn technology,
i.e., i the bro:r ' sense of the word, orn the use of tools desisned according
to particular scientific ~oncepts or the results of experience. Todey, in
many countries of the Third World, attention has been Zocused on “approrriate”,
"adapted”, “intermediate", or "soft" techmology. It shouild be noted that a
consensus on this terminology exists oniry to the degree that it makes it Tossible
tc preserve the awbiguity and fluidity already inherent in the notions of
"davalorment'" and "under-development’. In other words, the terminology makes it
possible to disguise the extremely profound di?ferences of cbinion regarding

the social models made possible through the use of different technologises.

The noticn of "uppropriate technology’ is ambiguous. The fact that it
has been generally accepted does not implvy the existence of a comsensus. I

cannct be uged without additional explanations.

Brief survey of the agricultural 2quipment used in Mali

1. Cultivation using draught animals

(a) Multicultivator {Ciwara type)

This is a simple multi-purpose animal-drawn implement with which most soil-
preperation activities can be performed on a small holding (tilling, scraping,
ridging, weeding, harrowing, and peanut lifting). The following equipment may
ve clamp-mcunted on a toolbar:; straight plough bodics, rigid frame hairows,
adjustable-wing ridging bodies, tines for weading and lifter blades. ™e
Ciwara multicultivator unit has performed to the satisfaction of most Malian

peasants.
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(b) Plough (BAJAC-TM)

This animal-drawn cultivation implement is the one most widely used in
Mali. Originally intended to be horse-drawn, this French-desigred plough was
modified for use with oxen. It remains very popular in most regions of the
country and is now being produced in Malian plants. There are two models of
the Balac plough, the 32 and the Bh, which are used exclusively in padady-
growing.

(c) Seeder (SMECMA)

This is an animal-arawn .ingle--row linear sevder, whi~h is very similar
in design to the Super-Eco seeder. This multi-purpose seeder nas performed <o

the satisfactiorn of the users.

(d) Fertilizer-srreader

For the same purpose of increasing productivity, the Agricultural
Mechanization Division (CMA) recently prevared a study on a fertilizer-spreader
vhich can be fitted on the SMECMA seeder or the Ciwara rulticultivator.

Through the use of this implement, fertilizer can be applied locally at the

time of seeding or following sprouting.

(e) Cart (SMECMA)

This multi-purpose implement is the equipment item with the highest
sales after the Bajac plough. The most popular version is the model with the
1,000-kilogram useful load. This cart repressnts a good example of "mixed"
appropriate technology in that State-run and private industrial enterprises

ere involved in its production.

(£) Hoe (ass-drawn tyve)

This is « multicultivetor which is derived from the western hoe and is
capable of performing the following operations: tillage, weeding, harrowing,
and scraping. The prototype, produced by DMA and SMECMA, performed tc complete

satisfaction during testing. SMECMA now has this item under series-procduction.
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(g) Animals
In the main, “he animals in uvse are:

K'Dama and Zebu oxen;’
Asses and horses;
Canmels.

Each of these species is particularly well suited to individual gz2o-~
graphical regions of the country.

2. Crop-treatment implements

Manug. dah breakers

An initial prototype of thig imrlement was designed by the DMA Design
Office at the request o’ the Institute for Cottoa and Textile Resesrch {IRCT)
in Mali. This implement, which, although sturaily built, is light enough

to be transported to the field, is crank-cperated by two men.

3. Water-lifting equipment

(a) Wind-vowered. The "Savonius” unit, designed by the DMA Design

Office and built by the Centre for the Study and Teaching of Agricultural
Mechapization (CZEMA), is of interest bvecanse of its simplicity and low-cost
maintenance.

(b) Pumps. Vergnet, Pneuride and Briau (Nepta) pumps nave all performed

satisfactorily in rural conditions.

L, Motorized cultivation equipment

Several micro-tractors or simplified tractors c¢f the so-called intermediate-
motorization type are currently baing folloved at various locations in Malj

(combicultivators Bouyer MT80, Bouyer TE, Fiac 300, etc.).
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Summary cof the most widesoread agricultural Iirplements
in Mali over the last {ive rears

Motorized farming
sauipment types 197k | 1975 | 1976 | 1977 | 1978
-1
1
Wheeled t:actors 385 413 431 L4s 463
Floughs 2uQ 270 28L 289 303
Caterpillar tractors 300 369 Loo Lb26 | Lso !
Threshers 200 237 250 253 290
Sprayers 250 231 2o 243 251
Seeders 126 130 140 1kl 150
Trailecs 150 300 317 321 ] 361
Motor-driven pumps 900 |1 038 |1180| 1280 1 Uu30

' Farming using draught animals
Ecuirment types T

197k 1975 1976 1977 |~ 1978
Ploughs 94 000 | 100 010 | 106 7Ok | 120 10k E129 306
Carts 36 000 | 47 708 | 52 204 | 66 254 i 718 373
Multicultivators 23 00" | 33 365 40 55| 53 619 | 58 229
Sprayers 25 000 | 30 200 | 33 050 | 36 600 ; L3 600
Harrows 7 000 | 10 LOO | 10 739 | 10 739 | 12 239
Seeders , 5 000 7 800 9 707 | 17 279 | 2L 26k
Hoes 60C | 13 987 | 14 053 | 14 058 | 16 160

IIT. Projects and prospects

There are a large nuamber of projects. The activities which DMA intends

to undertake in the near future may te divided into three categories:

Energy sources. Two projects, one dealing with anaerobic fermentation

(biogas) and the other with the burning ~f .apidly renewable organic matter

(brush grass), are soon to be proposed to financing institutions.
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Information sources. A project has bteen prepared for the establishment

of a documentation centre to collect infcrmaticn on traditicnal techaolouxies,
with the suprort of a desig. office to develor imprevements in these technolo-

gies. Trke “inancing fcr this project has yet to be secured.

Crop-treatment impiements. With the assistarce of a number of financing

agencies, several programmes have been undertaken. They concern:

Improvement of the Xarité procassing system, varticularly
the presses;

Development of a manual millet thresher of a size suitatle
for use on small holdings (in progress).

IV. Orgeni:zations working in the area of agricultural
mechanization in Mali

1 The Agricultural Mechanization Division (DMA)

DMA was established in 1968 to promote agricultural mechanization ia Mali,
It is governed by a Naticnal Consultative Committee on Agricultural Mechacization.
This Committee, which meets once every second year, is responsible for formulating

general guidelines in respect of agricultural mechanization iz the countrv.
DMA ‘ncludes:

An Economic aad Technical Studies Section (prototyre develorment);

A Training Section for the training of rural-development officials
and the students of the country's agricultural and industrial schools:

An Experimentation Section for the testing and development of
equipuernt ;

/n Information and Documentation Sectisn, which nas for two
years been publishing an information bulletin entitled
Machinisme Agricole au Mali (Agricultural Mechanization in
Mali) (MAM).

DMA works through a Centre for the Study and Teaching of Agricultural
Mechanization (CEEMA) and, at the ODR level, throuxn testing and demonstration
. stations (PEDMA). These stations have et to be established and the necessary

financing has not yet been 3ecured.
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3 2. Malian Company for the Design and Construction of
Agricultural Equivment (SMECQHA)

SMECM,. works with DMA in develcping the prototyopes of equipmenc aprropriate
to the needs of the rural regions. Once a suitable design has been developed,
the equipment is manufzctured at the Company's plant. At present, SMECMA is

producing all the animal-drauwn cultivation implements used irn Mali.

3. The Agricultursl Credit and Rural Ecuivmeat Company {SCAER)

This is a credit institution which makes available agricultural egquipment

to the Bural Develoomen. Operation 0Sfices, which in turn provide this equipment

on credit to the farmers.

L,  Tpe Rural Develcvument Operation 0ffices (ODK)

These offices are responsible for the promotion of particular agricu’tural
cormodities. Thus, they contribute to the integrated development of the regions
in wnich they overate. They function as intermediaries between SCAER and the

farmers for the placement of eguipment.

5. Private companies

The country has a certain number of private companies which are engaged in

the sale of agricultural equipment.

V. The vproblems facing agricultural mechanization in Mali

(a) The selection of imported equipment

A few years ago, SCAER was importiang various types of equipment (Soviet,
Chinese, Japanese, etc.). Frequently this equipment proved to be unsuited to
Malian conditions and, having found no local use, is now rusting quietly away.
This experience confirms the fact that, in order to produce satisfactory results,
a mechanization policy must emhody a w2ll developed approach technique in
respect of a wide range ¢f problems. DMA has been given the task cof carrying

out the checks preliminary to any decision to introduce an agricultural machine.

(v) The problems of extending farming methods using draught animalsa

A sizable segment (70 per cent) of the rural populatiocn does not yet
enjoy full access to animal-drawnm farming equipment. In any event, continued

motorization would constitute a severe financial risk for the agricultural sector.
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Without a doubt, the major obstacle at this time to the general spread
of farminz metizods based on the use of draught azimals is the meagre self-
firancing capacity cf the rurzi mrsses, the rather stringent terms for agri-

cultural credit, and tne lack of credit fer the ourchace of draught imals.

{¢) Tne prcblems of motorization

There 252 tur types of motorized equipment in Mali:

1. Standard motorized equipment

This refers %o large tractors similar to those found ir the develored
countries. Their operation under State-controlled co-operative arrangements
(e.g. Office of the Niger) has fallen into disuse for lack of interest on <he
part of the farm workers. They are now employed cn only 600 hectares of sown

land.
Today, large tractors are fcund for the most part:

In the possession of a few private individuals who seek to
turn a profit with them by performing work on a contractual
basis;

Atove all in the possession of the rurzl development offices

that provide services to farmers prosperous encugh to afford
them.

2. Intermediate motorized ecuivment

This refers to small tractors intended for individual farmers. It shouwld
be possible to begin the gradual introducticn of this kind of eguirment in the
nea> future, since DMA has repeatedly been made aware of the existence in the
country of a farming élite who, because of the size of their holdings (at least
20 nectares), their technical level end ﬁheir self-financing czpacity, are in
a position to assume the risk of intermediate motorization and are very eager

to do sc.

However, as the introduction of the small tractor will precipitate the
disappearance of the principal motivation for incegration between agriculture
aad stock-raising and will involve a risk of a2 decline in the fertility of the

land, it must be prepared for with foresight.
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In general, the problems facing motorization in “ali flow from:

The very serious shortage ¢f spare parts;
The inefficiency of the after-sales service:

The lack o skilled main*enance personnel.

VI. The role of UNIDO

UNIDO should not limit its consideration to the problems of uanufacture,
hut should also take into account the problems in the areas of training,
informstion and research (development), which are prerequisites for the
manufacture of agricultural equirment that have been entirely neglected by

other organizations.

Unless steps are taken to tackle both these aspects of the oroblem, the
manufacturing effort will fall short of its objective, which is to zachieve

the large-scale use of domesticzlly manufactured equimment.

For these reasons, it would be desirable if UNIDQ were to assist th.
Malian Government in fiaancing the national centres and their network of
correspondents. Further, through the dissemination of an information bulletin,
UNIDO could co-ordinate the various agricuiturzal mechanization activities

taking place in the developing countries.

VI1I. Interregional co-overation

SYMECMA has vegun to co-operate with z number of countries in the promotion
of agricultural mechanization. As part <f this co-operation, we have :ieceived

trainees from Guinea-Bisssu and the Sudan.
Very recently, we also received visitors from the Upper Volta and Brazil.

None the less, DMA requires the assistance of other developing countries

in the areas nf research and training.

VIII. Conclusions

The extensive introduction of agricultural mechenization in Mali requires
an "appropriate approach technique', of which the political aspect is certainly

not the least important component.
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Cn close consideration, it can be seen that the sopread of technclogy in
Zurope had, and in many instances is continuing to have, a trofound effect
on the peoples of that continent. It must be borne in mind that the choices
that will be made in the Third World countries will determine the possibilities

for develoving much more participatory aliternative tecmmologies.

Waat values will be given priority in these choices: the cold law of

cash or the fective celebration of African women pounding xarité?
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