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0. INTHODlJCTION 

C.l Background 

The Lima decla1°ation and Pldn of Action, adopted by the second 

General Conference of UNIDO in Lima, Peru, in March 1975, and 

subseq 1ently endorsed by the fl~1 General Assembly in September of 

the same year stressed, inter-alia, the development of efficient 

agricultural-related industries in order to ~chieve a high degree 

of integration between the expansion of agriculture and industry 

in the developing countries. In this context, the creation of 

integrated production uni ts like agricultural machinery plants, 

appropriate engineering industries anrl repair and maintenance 

services are emphasized. 

Accordingly, UNIDO convened the first Consultation Meeting of the 

Agricultural Machinery Indus try ir, Stresa, Italy, 15-19 October 

1979, at which sixty countries were represented. The Consultation 

recommended a series of action oriented follow-up measures to 

addres~ specific problems r~ised at the meeting and to pave the 

ground for a subbequent Consultation Meeting. As a pr·iority among 

these measures, the Consultation directed UNIDO to establish a 

Working Group on Training in the Industry and to initiate 

appropriate actions to address industry training needs. 

In 1982 a regional consultation was held in Addis Ababa. 

agricultural development s~ould be a prio~ity area in the 

national development policy. 

Establishment and s1ipport of locril production of agricultural 
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machinery and improved training and education should be 

decisive factors in such a policy. 

- The regional technical institutions should be strengthened. 

- The national and subregional ~rogrammes should enjoy the 

technical support of UNIDO, FAO, ECA, and OAV. Financing for 

such programmes should be sought in the framework of existing 

procedures within ~1e U.N. system 2s well as through bilateral 

volontary contributions. 

On these basis a consultant ,.,as selected in July 1_985 to carry 

out 3 survey of the present situation of agricultural machinery 

industry an~ relevant training ne~ds in order to establish and/or 

strengthen a training capacity and capability in the field of 

design and engine.,; ring of agricul tui al machinery and implements 

i:-i Cameroun, Sudar: and Tanzania. The r..~ssions were carried out in 

August, September and October 1985. 

I 
I 

0.2 T:1e presen::. status of agricultural machinery industry and 

relevant training C3pabilities in the three countri~s 

I In all three countries that have been "iGi ted ap,ricul t1Jre anr! 

I 
agro-i~dustry have a large contribution to ~he formation of GNP. 

Major industries, operators, m~1ntenance workshops, res~arch 

I centres, education ins ti tut ion:; involved in the agro-mechani z;:i-

I 

' 
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tirm fiel'l operating in the ·~:r-r~c countries have been visited. 

Srw1e but few informatj on on the l""'''.;•'nt si t1i;1tion are provided in 

the following paragraphs: 

0.2.l Cameroun 

One industrial plant 8nd a number of small workshops provide the 

majority of hand tools and implements needeo by the country. A 

design and engineering capability exists at the national research 

centre for agro-mechanizati ')n CENEEMA. This i~sti tut ion is also 

conducting training courses for agro-mechallization operators. 

It is suggested that a number of training aids (rublications, 

equipment, etc.) be bough for this centre. 

0.2.2 Suaan 

No factory for the production of agricultural machinery is 

presently oocrating in Sudan and also the spare parts are 

imported. The artisanal sector is providing the majority 0f 

I 
hanrltools and simple implement~ needed by the farmers. 

Two a~romechanization training centres at Tamboul and Masad have 

I 
been ch0osen to establish a first ~apability to equip design and 

!icvel:)pment enr:ineer:;. In tti~s case t0o a number of publications 

I and ~raining aids hav~ been recommended for purchase. 

' I 
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I 
I).?. 3 Tanzania 

In Tanzania there are several indusLries involved in the 

produc:tion of hand t0ols, animal and trar:t0r drawn implements and 

for the assembling of tractors. 

The-e is also a very active artisanal sector th~t manufactures an 

important share (up to 20-25%) of the total d~mand o• hand tools 

and simple equipment. Two important institutions operate in the 

field of d~sign, engineering and development of agricultural 

machinery, the TEMDO and the CAMARTEC. 

F~r both a number of training aids have been proposed for 

purchase. 

I 
I 
' • 

' I 
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1. Background 

The L:ma Declaration <..lnd Plar. uf Action on Industrial Development 

;md co-operation, adopted in 1975, drew world :1ttention to the 

gap 1n industrial output that existed between the d~velopr>d and 

the developing countries and the need for concentration on trai-

ni ng personnel for industry was emphasized; the developing coun-

tries were exhorted to " ... establist training programmes to cover 

the needs of t;1eir industrial development ... ". 

When +:he Third General Conference of UNIDO was convened in New 

Delhi in 1980, the \.onference emphasized the need to focus on 

human resource development. Training was seen to be "essential 

to the industrial development of developing countries. It provides 

the 'llost effective vehicle for technology transfer and the crea-

tion of indegenous technological capability". 

New Delhi Declaration and Plan of Actio~ adopteJ by the Con~erence 

therefore contained a number of complementary recommendations 

for action in this field by the developing countries, the developed 

countries and UNIDO. 

Within the context of co-operation among the developing countries, 

those countries were exhorted, among other things, to: 

- establish and improve industrial training facilities on regional 

interregional and sectoral levels 

I - finalize long-term programmes of co-opera ti on for the exchange 

of experience and skills between developing countries 

I - co-ordinate and improve existing national "centres of excellence" 

for industri. _ training and management; and 

I 
I 
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-make available and improve existing trciining facilities to meet 

t.he special needs of t:rair1ees from o~her developing countries. 

These points are also stressed by the Lagos plan of action and 

by the resolution adopted by the IV UNIDO General Conference. 

In particular the "agricultural revolution" has been called for 

by the Lagos Plan of Action but it cannot come about except, amoung 

other conditions, as a result of a well supported development 

of local production and of the use of farming implements and plants 

suited to the mt.:l tiple requirements of agriculture, the farmers 

and the enviroment. (1 ). 

At present the industry of agricultural machinery in Africa is 

I far from satisfying the above conditions. An overview of the si-

tuation is provided in the following paragraphs: 

I 
I 
I 
I 
I 

(1) Present situation, prospects and strategical choices for thP 

development of agricultural machinery in Africa in the context 

of the Lagos Plan of Action, UNIDO document ID/WG.365/1, 1982 
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2. AN OVERVIEW OF TflE PHESENT SITUATION OF THE AGRICULTURAL 

M.\CllINERY INDUSTR'/ IN AFRICA 

Africa has now more or less 400 million inhabitants and mor~ tha~ 

?50, ;iccording to recent e'.;timatP.s(1), at the end of the century. 

Agriculture is not meeting current demand, the continent's depen-

dence on other cou~tries is equivalent to 20% of food needs and is 

going to rapidly increase in case no dramatic changes take place 

immediately in the agricultural 5ector. 

On the other side, despite overall food production having 

incr•ased, thF per capita quantity produced during the dPrRrlP from 

1970 to 1980 has uecrea5ed by lOo/-. as average. 

These are the main facts that are on tb basis for the urgent need 

of increasing the agricultural outp~t ir order to meet the demo-

graphic pressure. The role that an efficier1t agricultural machine-

ry inc1rntry can play in development of the agricultural sector to 

attain food self-sufficiency is vital and it has been recognized 

I 
during thP. First Regional Consultation Meeting on the Agricultural 

Machinery Industry held by UNIDO at Addis Ababa, Ethiop~a, in 

I 
April 1982. 

I 
(1) Agricultural mechanizatior and the demand for agricultural 

machinery and equipment in Africa to the year 2000. 

I 
First Regional Cultivation on the agricultur31 Machinery 

Industry, Addis Ababa, 5-9 April 1982. 

I 
I 
I 
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ThP consultation made, int~ralia, the following main reccommenda-

tiuns; 

A. The situation of th~ agricultural machinery indust~y in Africd 

is critical but not hopeless provided that urgent coordination 

efforts at the national and international level are made. 

B. Agricultural development should be a priority area in the 

natiunal developmen~ policy. 

Establishment and sup;:iort of local rirocluction of agricu~ tural 

machinery and improved training and education should be dee i-

sive factors in such a policy. 

C. Substantial savings in human and other resources could be 

achieved through proper selection and standardization of equip-

ment and specific raw materials to be used, adopted or manu-

factured in developing countries. 

D. The conditions prevailing in Africa calls for the adaptation of 

imported equipment; this is already being done for certain 

equipment. 

However, there is a need for vastly improved capacity for such 

adc.;:> ta ti on. 

E. There is ample untapped scope for co-operation between Africa 

and the rest of the world, 3S well 1s among African Countries 

themse 1 ves. Several di re ct forms of cooperation among African 

Countries car. be initiated rapidly without elaborated inter-

governmental arrangements. 
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F. International co-oper'ation s>'Juld be developed j n order to 

contribute to the implementation of African agricultural mecha-

ni zati on programmes. The National and Subregional programme~, 

should enjoy the technical support of UNIDO, FAO, ECA and OAU. 

G. The development of African capacity for the design and manu-

facture of agricultural and rural equipment should be strenght-

ned as soor as possible. 

In the following paragraphs a short description of the present 

situation of tl1e agricultural machinery industry in Africa is 

i::rovided. 

2.1 THE AGRICULTURAL MACHINERY INDUSTRY IN AFRICA 

I 
Industrial producers of agricultural machinery in Africa are few 

I in number, mostly small in size and able to make only a corre-

sponding small contribution to total supply. In all developing 

I African Countries there are only about 100 industrial or semi-

industrial companies, even including those for which agricultural 

I machinery and equipment are not the main products. As a rough 

estimate they employ 15,000 workers to manufacture equipment 

I valued at$ 150 million and with a value added of or.ly $ 50 mill. 

I 
per year (1 ). On the other hand imports have been evaluated at 850 

$ million (average annual value in the p~riod 1978-1980) giving a 

I 
r:iarket estimate of around$ 1 Billion (1). 

I 
(1) Agricultural Machinery and Rural equipment in Africa, a new 

approach to a growing crisis, UNIOO/IS.377, March 1983. 

' 
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·nrnt means that the manufacturing sector that should be of greater 

importance for the development of agriculture ;rnd therefore of 

food self-sufficiency is only covered for 15% by local production. 

The s i tua ti on is worse if the sub-Saharian countries are 

considered alone, excluding Algeria and Sgypt, by far the largest 

producers of agricultural machinery in the Continent. 

It has been previously seen that added value is very low and this 

is due to the fact that many production units carry out assembly 

work and easy operations only and the imported components and raw 

materials often account for as much as 6Q to 80% of the production 

cos~. 

Integration at the national level is often difficult to achieve 

because of the absence of locaJ suppliers of raw materials, a lack 

of companies in the engineering sector and, even more iffiportant, a 

lack of training of staff in the existing ones. 

Furthermore, as a general rule, there is a little design and 

product development capabilities at producer level and this also 

prevents design and adaption of machinery to local needs. 

According to a recent di agnosys study carried out by UNI DO ( l), 

I the main difficulties faced ~y an African producer are: 

I the difficulty in 0btaining local supplies of quality raw 

materials and semi-finished gcods; 

I - the need to import production machi~ery and equipment; 

I (1) Agricultural mac~inery and rural equipment in Africa, March 

1983. 

I 
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- shortage of skilled local labour; 

- difficulties in scttin.r; up networks for maintenance and supply 

of spare parts; 

- the inability of 11ational engineering groups to ariopt or design 

agricultural equipment to suit both the conditi0~s of demand and 

the technologies and equipment available wi~h local agricultural 

machinery producers; 

- the inadequacy of existing systems for aiding, promoting and 

providing technical assistance to small and medium sized compa-

nies. 

I 
I 

An other very important subsector, involved in the production, 

repair and maintenance of agricultural machinery is the artisanal 

I 
one. 

Blacksmiths and small workshops are mainly producing hand imple-

I 
ments. The same have started the production of simple animal drawn 

implements, copying the importecl ones. 

I 
The material used for making such implements derive primerily from 

scrap metam from cars, lorries etc. 

I In this field the artisanal sector is divided in two sub-sectors, 

namely: 

I 
- srn;ll l workshops; 

I - traditional blacksmiths. 

I 
I 
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A. Small Workshops 

These ·,;orkshops cir~ usually located in large villages ar.d in 

the outskirts of towns and use simple production equipment, in 

many cases obsolete, but generally kept in good order by 

self-made artis?ns, in several cases without formal training 

but in po~;sess of a good empiric experience. 

As the case of industry two major problems are faced while 

dealing with agricultural machinery: 

- lack of raw materials and parts; 

- lack of specific training and knowledge in the field of 

agricultural machinery; 

lack of financing to improve production equipment and to 

expand activity. 

B. Traditional Blacksmiths 

Village balcksmiths are very active in the field of agricultu-

ral implements and in the past have been nearly the sole sup-

pliers of agricultural machinery and implements. 

They continue to provide a good percentage of the total input 

to the agricultural sector in terms of handtools, simple imple-

I ments and equipment, ,nimal draw.1 implements, repair, mainte-

nance and spare production. 

I Traditional blacksmiths are typified by a 1.imi ted and poor 

quality equipment and by the absence of formal training. 

I On the other hand the art-:sanal sector is also facing the 

competition of industrially made agricultural implements (in 
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many cases of imported origin) having better quality and is 

therefore facing diffir_·ulties and needs hi~lp lo keep its very 

important role in producing inputs to the agricultural sector. 

One of the way to keep the sector providing input to agricultu-

re is, beside the improvement of their equipment, to provide 

training to increase the quality of the products and to experi-

ment forms of cooperation as already done in Benin, Tanzania, 

Niger, Upper Volta etc. 

A list of the major factories, firms and enterprises making 

agricultural machinery in Africa is provided in Annexe B while 

Annexe C provides the situation of handcraft production. 

2.3 Scenario for its development 

;• 
A study carried out by United Nations provides a scenario 

of what is foreseen to be the demand for major agricultural 

machinery by year 2000. 

Hand tools requirements wi 11 increase from a total value (for 

whole Africa) of 226 Million $ in 1980 to 293 Mill $ per 

year by year 2000. (at constant value) 

An important increase is expActed in the development of demand 

for animal traction equipment, as shown by the following 

table. 
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TABLE 2: DEVELOPMENT OF DEMAND l"OR ANIMAL TRACTION EQUIPMENT IN AFRICA 1980 TO 

2000 IN PRICES OF 1975 (SCENARIO A) 

Gross Investment p.a. 

Year 1980 1990 2000 

Counrry Mi 11. us $ Replace- Mi 11. us $ Replace- Mill. us $ Rep la-

Group ment (%) ment (%) cement 

(%) 

Nort:1 65 98.5 62 98.4 59 98.3 

Sahel 21 71 .4 28 78.6 34 79.4 

West/Centr. 21 80.9 25 84.0 28 85.7 

Ethiopia 84 96.4 a1 96.6 90 97.6 

East/South 
a) 

87 82.8 100 80.8 112 88.4 

!:! 
Africa total 279 91.0 301 91.4 324 91.4 

a) 
Without Ethiopia. 

(1) Agricultural mechanization and the demand for agricultu-

ral machinery and equipment in Africa to the year 2000, 

1982. 

I 
I 
I 
I 
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tr·:!<:tors :rnd associated equipment. 

Accord i nP, to the most conservative of lh» t'-'O ~;cen;:ir i o!; dcve loped 

by FAO, the number of tri:lctors should incre;1sc from ·10,200 unit!; 

opcrati•1g in Africa in 1980 to more than 170,000 by year 2000, as 

fol lows: 

1980 (units) 2000 (units) 

North Africa 26,500 93,900 

Wes tern/Gen tr al 5,700 34,600 

Eastern/Southern 8,000 45,400 

AFRICA TOTAL 40,200 173,900 

The data that have been provided above show an impressive develop-

ment that cannot be made possible witho~t adequate facilities and 

availability of qualified labour. 

Even considering that simple hand tools and animal ~rawn equipment 

can be easily produced locally, the progressive tractorization o[ 

the agriculture, at least in some areas, means the pro~uction of 

huge quantities of spare parts and maintenance and repair 

I facilities. This again means that the human resou:-ces must be 

developped very rapidly. 

I A simplified development model for the agricultural mechanization 

could be envisaged as follows: 

I 
- identification of the agricultural mechanization model most 

I appropriate for each country taking into account the main crops, 

the soil conditions, the social situation (size of farms, rural 

I income etc) the traditions, the existing and planned infrastruc-

tures etc. This comprehensive analysis lcicks in the majority of· 

African Stcitr.:;. 
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- Design indl'.'.··:ious implcmcnt:;/,~quipmr~nt:; thal fit into the envi-

scigeu mecha1il zed model and/or modify importe:l i terns to m;-ike them 

suitable to prev:11ling loccll conditions. 

Production of the majority of hand-tools, implements and equip-

ment by means of: 

industrial plants 

workshops 

blacksmiths 

Create and/ or strenghten a network of maintenance and repair 

workshops. 

Strengthen the existing engineering industry to attain a bett2r 

integration with the agricultural machinery producing industry, 

in order to supply raw materials, components, spare parts and 

services. 

A number of urgent actions are urgently needed in order to easy 

the implementation of this ambitious development programme: 

I - Establish and/or strengthen agricultural mechanization centers 

I 
that can carry out, in cooperation with other national agencies, 

a comprehensive study nn the mechanization model for the country 

I These centers should have also the task of designing and buil-

ding prototypes of implements/equipment, testing and modifying 

I locally made ;-ind imported ones etc. 
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There is the urgent need of tr<:1ining their staff, strengthen 

the l ciboratori es and workshops anJ increase the exchange of 

I 
i nfcrma ti on and of ror:imon wr>rV. am orig cen 1,res in the sam~ 

region, to crc<>tc cm ;::igricul tural machinery regional network 

similar tc the one existing in A~,IA that proved to operate 

very wel 1. 

Create and/or strengthen the skill of a core of engineers 

that will be in charge of the production of i:nplements/e-

quipments in the Country. There is need of: 

design specialists 

production engineers 

personnel for the maintenance of production equipment 

extension officers that can disseminate skill among 

blacksmiths and the small workshops 

Increase the number and the ski 11 of staff in charg~ of 

maintenance and repair of agricultural machinery. 

- Sensibilize and provide adequate inputs to the engineering 

I industry in general to better integrate it with the 

I 
agricultural machinery design, production and maintenance 

system. That means, for instance, to provide the design 

I 
engineers of this industry with the necessary background to 

understand the peculiarities of an agriculture machine/imp-

I 
lement with respect to its characteristics, raw materi3ls 

needed, quality etc.: to finnnce the installation of 

I 
additional equipment that can made the existing engineering 

industry suitable to produce spare parts, components, and to 

I 
provide services (heat treatment for instance) to the 

"agricultur<Jl machinery complex". 

I 

' 
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3.3 Proposed future UNIDO activities in Africa in the fie~d of 

Agricultural machinery. 

From the above consideration and tuking into 3ccount the cxperien-

ce of 15 years of operation in Africa the following UNIDO 

activities are proposed for the assistance to the de"elopment of 

the agricultural machinery field in Africa. 

A. Contribution to the formulation of national plans for th~ 

development of agricultural mechanization (in cooperation with 

FAO and other national and international agencies). 

B. Assistance tc national governments to strengthen research/ 

developme~t/design and testing centres for agricultural 

machinery by training staff and supplying eQuipment. 

C. Strengthen loc3l engineering industries, at least the uni ts 

that could be used by the agricultural machinery industry 

(parts, component3, services, raw materials. etc) by assuring 

better training (especially for project and design engineers, 

production supervisors etc.) 

I D. Assure the establishment and/or strengthen local agricultural 

machinery industry by providing technical assistance improved 

I design techniques, and, particularly, training of staff. 

I E. Provide technical assistance for the development of networks of 

I 
small workshops to improve their operations as well as of the 

village blacksmiths. 

I 
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F. Provide technical assistance, staff training and equipment for 

the creation of Regional network of Agricultural Machinery in 

order to coordinate activities in the field of agricultural 

mechanization. 
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4. AN OVERVIEW OF UNIDO ACTIVITIES IN AFRICA IN THE fi'IELD OF 

AGRICULTURAL MACllINERY INDUSTRY 

UNI!JO has been involved for long lime in assistance to African 

countries in th•' field of agricuU~ural machin·>ry. 

This assistance assumed various forms: 

planning 

country studies 

sectorial studies 

system of consultation 

assistan2e in industrial operation 

training (group training programme, fellowships, and stay 

tours). 

supply of equi~ment and training aids. 

4 1 Technical assistance and training 

UNIDO has been involved, in the period 1970-1981 in more than 150 

projects at National Level, in 44 African Countries and arouno 40 

projects are in pipeline for t~e period 1982-1986. 

However, during 19'/0/80 around 30-40 projects for which specific 

Government requests were received, project document prepared, but 

could not be implemented due to lack of finances. 

At sub-regional/regional levels the magnitude of projects 

involved around 35 projects and 8 are in pipeiine (period 1982-

86) and around 8 could not be started during 1970-80 due to lack 
(1) 

of finance 

Furthermore the Governments of the developing countries of AfricY, 

( 
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111i th the as?istance of UN hnvc established nn "Africnn Regional 

Centre for' Design Manufacturing" at Ibadan, Nigeria. The Africa 

(1) UNIDO activities in the field of agricultural macr.inery industry 

ID/WG.365/4, 1982 

Regional Centre for Design and Manufacturing has given a priority 

for promotion of ap~ropriate agricultural machinery. 

("However, there is a great need to link the activities of this 

institution with appropriate subarea institutions which would be 

the nucleus for promoting natior.al level activities 111i thin the 

framework of a subarea regional programme") 
(1) 

Considering all the technical assistance projects (both imple-

mented and pir<:!line) the following machinery/product has been 

taken into consideration: 

85% In hand tools, animal drawn implt;mented and r1.anucilly operated 

eqi,;ipment. 

I 
5 % For interffiediate power machinery (primary sm~ll tractors) and 

tractor drawn implements. 

I 4 % standard tractor 

I 
l % for other items like silos 
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~ % of the request ~nvolve basic facilities (foundry, forge, heat 

treatment etc) especially for agricultural machinery 

( 1) UNIOO activities in Africa in the field of agricultural machinery, 

ID /\'JG. 365/ 4 

• 
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The four ma_jor arc<:is of technical assistance requested, around 

are: 

60"/o constitutes overall feasibility study and agricultural 

machine~y sectoral development. 

15% constitutes repair and maintenance 

20% constitutes pilot manufacture and manufacturing assistance. 

5 % constitutes engineering design and development. 

In addition some training programmes have been recently completed 

or are underway: 

- In 1982-1983 a survey has been carried out in Sudan and Tan~ania 

to identify training needs in the industry for agricultural 

machinery. 

In 1985 a training programme in the field of design arcd eng:i-

neering of agricultural machinery started. The programme indu-

ded the supply of training aids to strengthen existing insti·-

tutions. 

4.2 The system of consultation 

Folluwing the recommendation~; of the First Consultation, 

UNIDO organized, in April 1982, the first 
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i\eeional Consultation meeting on the Agricultural Machinery 

Industry at Addis Ababa where the following issues were submitted: 

- Present situation, prospects and strategic choices for the 

development of agricultural machinery in Africa, in the context 

of the Lagos Plant of action. 

- Measures for promoting the agricultural machinery production 

capabilities in Africa. 

- Tentative proposal f0r the formulation of an African development 

plan for agricultural machinery and equipment. 

116 participar.ts from 49 countries and 9 international organi-

zat~ons attended the consultation. 

Main recommendation were, interalia: 

Agricultural development should be a , 'ty area in the natio-

nal development policy. Establishmer. support of loc3l 

production of agricultural machinery aw, improved training ar.d 

education should be decisive factors in su~h a policy. 

- Incentive and tax policies, as well as trade regulations, should 

be developed at an early stage to suit the development of new 

agricultural machinery industry. 

- Tne regional technical institutions should be strengthened. 

( 
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- The nati on:il <:tnd subregional programmes should enjoy the techni-

c<:tl support of UNIDO, FAO, ECA and OAV. Financing for such 

programmes should be sought in the framewor·k of existing proce-

dure~ within the U.N. system as well as through hilateral 

volontary contributions. 

As far as the subregional programmes is concerned, the following 

concrete areas were proposed: 

coordination of existing manufacturing units 

research and development 

training 

information dissemination 



I 

I 
I 
I 
I 
I 

' 

ANNEXE A 

MAIN TYPES OF IMPLEMENTS, 

MACHINERY AND EQUIPMENT 

~SED IN AGRICULTURE 
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TADU I: MA IN TYl't:;; ot· IMl'l.U4~f'ITS, llAC!~l_Nt:H'!'. __ !'~l_ t:(Jtlll~:-~~;;_t_:ii_ IN AGRICUl.TURF. 

AGRICULTURAL Ol't:RATION 

l.aind 0f've l opw .• ~n t 

Clt-.-tr1ng anJ 1:ull11Jat1on 

Ground and soil 1mprov~~cnt 

Land developoi•nt 
(chi•fly irr1~ation) 

------- -·- --··--

Simple i~plem~nts 

.'llll1lt1purpw1t• t1andtools 

Mui tipui·pt)~e hand tool~ 

lrri&at1on f~q·..11µm•·nt 

(valves, lft.:lln!'i) 

Simple 11r1gation rnach1ne:·y 
and processes: bucket chains 
aueers. handpumps ~tc. 
liandtools and suppl i•s for 

fences 

_IMl'l.t:ict:NTS. llAClilNEH!__!'NO t:QU__!_l'loG:N_!_!~H_.!'!_~~f.AS me DEGRf.F. Of Mt:CllA_N_F,A_Tl_!)N 

.~C:~A;u_NG MlcCJ~~IJ,A_T!ON 

i 
~n1••l1-<: l earl n•-: i 1 ··re·. t rv 
~,.,plt«"l11·nts anr1 eq1111··•!r1t 
-; 

Motor pumps 

Eltctr1c fencing 

s. r;1p1·?·~., 1:r·;1d1•rs, level l~rs ll1d l•17.i'"r~. ~y·fr •'di·· ·,• 

C• .a;p.-1c t ,.r·1 

1. 

F ,i·1·..,tr·J t~ d! '-''rs 

tt•·:1vy 1.r·<tc tr1r•; and grounti

lr1~<1k 1~11: 1~q11•pmt~nt 

S11\ ,•,;11 I -. 11 t. 111•' ~· ,' I 'j: I I' ,- l '•.1 :···: . 

d1· ~•rit''.,' '"f"',, ,!ro1:n~·q1•· •. t/"r·· 

Hiitary t1r·e.1\.;1·rs, rippers, ChlS~l·., t1~· 1..;,· .:- ... t,••r•l-Jri·:·· :1 I r : ., 

P'lmp and w.'arer-distribut1on 

e,~u i p~··rit 

Pt·rmanl!11tly lnstaller1 
lrr1gat1or1 equipment 

-----------------------------------------~-------·--·- --

rar,.in& 
Crop faro.,n.i: 
So1l cultivation 

So~1ng, fe1·t1llZat1on, 
•eeaetable con di t1on1n& 

HMvcst1n~ {h·•rticulturcl 

Mult1purpos(' ur spC"ClilhZPd 

hand tools 

Hortlc11ll·.1:·'1l tools :inr_! 

equipment 

H:md!->prayer, sulphur 

spr<-ty•·rs, animal-dra ... n 

r~dgers 

S"t•d1!:·~. fertili~c·r· 

d1str·1tn,tors, tri11 lt·d 

sp:·t1y1·?·s. 

S1wt 1.il ized hu1ldi.n,t.·~. 

St•lf-prcpt•llr·d cultivators 

T:·.ict,)I dl1 I :._;;ieCU'tlizr.d 

m;1cr.1 n••·; 

. -------------------

~··ch:Hll.'Pd pl( 1-'.f'rS S1•l f prr)p•• l l •·d r·1 tt•"r-' r-.:··· ,/,"f"•, 

\/ l /·•'JOl!'d ""o1>n l ro•'I") 

- -

" ' 
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TABLE l (cuntdl 

AGRICULTURAL or~RATION 

Stock far-•ing: 

As abovt' 

fodderana ~perations 

Sort•ng an·1 packing 

Condi ti.on1ne and prep<1:-~1t1on 

for consurr.pt1on 

Transport handling 

Cult1va~1or1 arid ~ov1n& 

unpler.'lcrits 

Simple-~ul t' purpuse 

bu1ld1n~s 

Tools 

Special izer1 implC'ricnts 

(e.g. m1lkbeatcrs) for 

food proch..:c t l on 

Load-carrying equipment 
(baskets, ~ats, wheel

barrows) 

. 
,~ 

LICIU:io:N"rs, 111Ac111Nt:11_v __ AND J::_~_11·1o:_N_!_ roR _ __!!!<:'!t:_A_~ Dt;c:1o:t: _ _Qt:__M_t;~:11AN 1_ur 1_0N 

!_NCllt'._~!._!_'!_<~~:_c_!_IAN I Z~T_JON 

As .:1hLlVC' - Movers •t11d 

f ,dd('r handling ('tpupmt·nt 

~;pl·c1•1l1zf'd hu1ld1r1~~~; 

i'r1d t•qu1pment 

Manual d1scontino1Js sorter·s 

nnd p;:~ckers 

trop-·condi t1on1ng cquipl'""lent 

(scrC'eners. winnoiwing

"'~tch1n,,s. shredders 

strippers) 

f·:·r·~e~ving equipmrnl 

~~gons, carts and 

~~1ec·1:1l:z<·J r1c>r1-inrlu~tr111l 

s1.ock-farm111g equipment 

~pec1nl1zrd b;1tch sorters 
and p~cki._•r!') 

Apparatl1S :111<1 t:ql.ipment for 

p;trticular techniques (sun

dry1ng, dehy-dratation) 

Low and mcdiuM power 
othPr equipment drawr1 by men mtJltipurpos~ tractors 

or an\mals. 

Manuftl discontinuous 

hanrll1ng equipment 

~\)tor1zed discontinuous 

h.:snrtl in" 

Ir1d11,;tr1;1J ~.trH·1ot.-f11nr111": 1.1,.r,, .. ,,,t 1• 

fcr•dt~rs :ind fP.cd .:ur,d l t .•,ri•!1·r~ 

eq·.:1fHT1•·n 1 

Contino 15 f;(,rt1ri.~ p;lf ;...ir1~ ···11q.r11•r:l 

{~.\Stiers, ~e1ghcr·s, L~~:~r~ 

Pr1:scrvlriJ.~ 11ppl1<tnC,•!:> (:·e1r1f.":·;1! 1 1 _,~ •• 

bu: l lnt· \..1c1ium) 

Lor-r1es 

Sp~c1al1.-.rJ tr41n:;port e;u1pi-·~n~ ~--,r 

milk, rr.f!O\t., ~r:11ns} 

Motnr11··d cuntin:iou~ hand! ir1r. 

... 
1 

~ 
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TABLE l. 1coritd1 

AGRICULTURAL Ol't:RATION 

Product C•Jndit;on1ng, ~·rescr~at1on 

and other cper~t1ons 

- -

Storag~ Storehol~Se, shfll ters, shed 

.If 
~ - - -

!!!i'L,t0M~:NTS, MJ\CIUNt:HY ANL> t:QU I Pi'H:NT ~'OR I NCRt:ASING llEGRHS Qt' Ml Cl~~ II.AT 1 ll_!I 

JNCll!:A5 ING Mt:CllAN IZATION 

.i. 

Huilrl1ngs ~1th spcc1al1zcd Industrialized modern Bt.1ld1~,,~~ ..,JU, ·;1~!1l; ~,, .. 1.1) .. :1 ·J 

equipment in traditional build111gs ~·i .iprr•·r·.' f.:r;11;, r ,r·, 1' '·'" !·11'• 

f.arr~'ILng (silos, barns, cribs) s1lus, t:,i-a1n a'.Jt!'!r·~., s:l.i~,. L11il1-t1it-:·., 

pli'TlpS f'f c, 

---------------------------------------------·----------------------------- -- ·----------

Handling c..nd t:·ansport 

Energy production and 

utilization of waste 

As for farming 

Man-!lntJ animal p(>wer 
(round-abouts) 

Water bucket-chain and 
windmill power 

As for farm1ng 

Windmills, watermills 
hydraulic rams simple 
d1gestera 

Simple Sunli&ht-catchers 

1\s for farming 

Small multipurpose motors: 
petrol, di~sel, electrir.al 
Power take-o(f of tractor 
to operate machines 

(2) Source: Aaracult1u·al machinery and rural e-quipment in Africa, a new approach to a growing crisis, UNI00/15.377,1983 

~~1iecial 1~<··1 tr;1!1!.lfJ'.:·t "'l'•IV"•·! 1 :-)r 

l11u1d {vat~) O!" svl1d (1:r<1°:.l"', fr1 1 

products. 

Electr1c1ty gen1~rators awJ lr•r~~r: 

Sp"c1al 17.l'd mot1ir!.. 

C(•nt1nu'HJS J1ae:;t.f'rs s·,l•1r- p;u.,_.l~•. 

-- -

"'I 
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ANNEXE B 

FACTORIES, FIRMS AND ENTERPRISES 

MAKING AGRICULTURAL MACHINERY 

IN AFRICA 
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Solt 

[mploytt's 
pr~dui; 

l 1nr_ 
Lt ii• I 

~ 

rroduct\on 

M•in activity 

Tue• of ..!J.!i. • 
cultur~l ~~ment 

rnanufacturrd 

Cap.H 1~ 
Annual oulput ~-"~: 

(un1l1 ptr ~•~r) ~~l 

- - -
~ - •. , ~~- --' ._.1 ~....:·:_~__:_ 
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~Orth Afnco~/ 

Al!rria 

!gy;;-t.~_/ 

Morocco 

S~dat"\ 

':"u~ ls i • 

Sonaco~e (units in Public 
Con1tanc1ne, Sldi 
8tl Abb~1 on~ L~•l 

Sacr• 

Oaho,:n 

On•1n.a 

!eher1 

Tonto P.:otor Co 

~as co 

El Sol \111 Work• 

Sis;r.an Co 

AtllMr 

Com1'i 

International 
H1irvester 

frtndo 

Stokv~1 

&ondy-Haroc 

No l nd \.. 1 t r i • l 
produc. t l.on 

Sotuoo 

.... ~s 

Sti1 

Si came 

Pr iv•t c 

Private 

Pub I ic 

Pub I ic 

Private 

Pub I 1e 

Private 

Private 

Pub I ic 

Private 

5 960 

100 

500 

200 

c. 60 

-· 60 

! ) 

45 
60 

90 

200 

no 

no 

no 

ye1 

no 

no 

no 

no 

no 

yt1 
yta 

yes 

yes 

yes 
no 

no 

no 

no 

no 

Metalworki11g and Tractors 
cngi'lt•ring Ho tors 

~ Harvesters. 

f Tractor cquirme~t 

Agricultur1l Tr•ctor equipment 
'"•ch inrry 

A1:ricultural Tr•ctor equipment 
machinery 

Tr•ctor equipment 

Foundry vork and Tractor equipment 
engineering 

Agricultuul Tr•ctor equipment ar.d 

m1chinery motors mounted 
Vehiclea and 

1notor1 
111tmbly 

Agricul tuu I Tractor a~scmbly, 
.,a ch inory trailers 

Agricultuul Tractor equipment 

machinery 

Eng inter in& Tr1ctor equipment 

Tr1ctora ind Disc harroa·s 

equipment tr•ilers 

1S1embly 
Tractor assembly Oi!c harrows 

and equipment 
manufacturing 

Engineering Disc harrows 
Sprayers 

.'.a 1 cmb ly 
Mining equipment Trai lrr bars, ri ~1mcs 

of disc harrows 

1'1otor aaeembling Diesel engines for 
irrigation pumps 

1'1etal part• Hnndtools 
~•nuf•cturing 

C•r and v~hic le 
111embling 

Tron1port 
tqui~nt 

aaaemblin1 

7~:!l: "~:--'!'..~ a"'~:~~ c. !? ~::·.e=-P:--iies e:"Jpl.J"yir.; appr,:ixl~n~ely 9000 -person~. 

200 
000 
2)8 
400~/ 

500_1 

800!:/ 

100_1 

1• 5oo!cl 

SOO~I 

c. 8 000 
200 

30 

S0-100 

400 
)0-i.O 

bO 

~00 

6 CG(· 

i c 0 

- ' )0 

r.c t l i... l 1 • 

r <' .1: l 1 c·..: 

t c 

b0 

;c 

: L: ~ " : t' .. ; 

~·.110.l~ ~-;1.rr~ 
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:- 1.' t .1 1 (' '."" ~ . .._.., ~ r <:- ~ • 
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t :- r '" r t ,- t ~ ~ 
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o :~c· ~~t~c: rr~;~,s 

5 ~ .. f" f .I i S ::.A ~ ~ 5 C •I , ( 

1~duscr1es •~~ ~cc·d- .:~. 

~orksho~s; 
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IO•st Afric•~/ 

!en1n 

Cia;-r V" r:!e 

Ga:!'t: ta 

GhOJ:"ll 

Guinea 

Cu1nea-!1ssau 

tvcry Co.as.t,£1 

~a::. 

~•1..;r l t.ar:.1.11 

Stger 

Si i:er i .a.E.1 

Sere~.a !.~J 

rogo.~_I 

lndu1tri1l f'r.:eryrise 
Cst.arting C:Jte 

~ 
st.atus 

Cobt"·•i ( 1972) 

So industr t•l 
produc:.ion 

Cham Seek• 

Agricultural 
Engineers L1~1tt~ 

Crocodile ~atc~tt 

Un specif ltd 

f\o industr1.1.l 

enterprlse 

AH! ( 1900) 

S?'!ltcrr . .a 

So industrial 
enterprist 

Oarma 

Ac re-o.ai 

L'coma 

Sti•m•& ( 1978) 

Sonofa~e i 1 <; b 5) 

John Holt A•ricul-
tural Engineer Lng 

~1&er1a Eng1neer•ng 
._.Ork S • S.1r:n• Prod • 

Ex Sus. Abb'1 
Cuptntry 

Jauro Mi1keri' • 
P lou&h Ind. 

Siscoma (!<;~:.) 

Si s111.a r (I >52) 

t·pron.a ( 1980) 

H.indicra!c 
cocper.at ive 

... 

Pr\ v.a t e 

Pr ~ .,,... t e 

P"b l ic 

Handier.ft 
coo;>erat 1ve 
~~a:id ic rat t 
cooper.1t lVlf' 

Hand1cr.1ft 
cooperative 
Prtvate 

Pr i "ate 

Pr l v.J ~to 

Private 

rr 1 v.aite 

Private 

~ixedi./ 

Cooper•t ive 

Emplovees 

650 

. .. 
200 

... 

50 

160• 

12 

20 

300 

3 50. 

1 5. 

Sol• 
produc~ 
lint! 

no 

no 

)' .. 
yes 

no 

yes 

Y•• 
yu 

yes 

yes 

no 

Yfl 

{fQNTINUED) 
Product io11 

Hain activity 

Agricultuul 
m.achinery 

Tvpu of 
agricultural equipment 

manuf1ctured 

Animal·~ra~n equipment 

... 

G•n•r~l met•l work ija~dtools 
' l 

Agriciiltural 
machinery 

Agricultural 
machinery 

Foundry •nd rail
road equipment 

Agricu l Cura l 
machinery 

Agricultural 
m.1chinery 

Agricultural 
machiner)· 

Agricultural 
machinery 

Agricultural 
machinery 

Agricultural 
machlner)' 

Agricultural 
m•chinery 

Agricultural 
m•chinery 

Pl0ughs, harro~s. 
tools, hoes 

Pumps, machetes, 
axles, animal-drawn 

Animal-dra~n equipment 

Anim•l-drawn equipment 
and hanctocls 

Animal-dra~n tquipment 
and hn:"".dtool::; 

Animal-drawn equipment 
and handtouls 

Animal-drawn equlpment 
and hnnc..!-:.co:s 

Animal-drawn cquipm~nt 
and handtoc!.~ 

Hand tools, fixrd 
equipment, ploughs 

Pl )ugh shares and 

fixed equipm•nt 

Animal-dr~wn equipment 
and v•rious machine• 

Animal-dra\im equipment 

~~·-&! :-:::"' ···f!~·. :..:~;~:a "' - ~:i • (•;:;:£ :;!·~ c:-.~lo:d ~~~ n:,~;!".:x. ~:r;2 r.C'r'!'.:>0~5. 
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60 

F'Ar~ 1.:u:ar C'".l!"d:~~:-.s!, ' 

Ctr.t ra l 1.oc ~;. sr-c~ .1:-.-: 
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Abs~·rbt?c Ivc~r-(1...~1:s 

c: c . 
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C ~ 5 ~ r I ~ : 

;.. ~ ... ' t" ~ ~ • ~ ,,. 

• 1 ( h : 5 "'~..:. 1 .! d :" ' ... .) : ~ ~ . ; \ .. ~ ; 
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Two un1ls ~~~~~re ~; ~~~~· 
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30~ of ~ro!1....:t'ocr \f";"~.,~:.-.:.:_ 
Clos~d c-;-er~~ ~~-r.s 1~ ::.'";;;. : t!-·. 

reope~td u~~tr ;re~~rt r~·~ 
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lnduatri1l •nterprist 

(&l1rt1n& d1te) 
Le&• I 
~ c~~1ovee1 

Catt and Southern Africa 

!01t""tr\11 

Ethiop,~/ 

lf'n:-·.C.. 1 

!"!•~•,•s.:: i1r 
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~au r \ t l us 

so~• l \. 

s ... 11iland 
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Z.aM~\a,!J 
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~ort~land r.~J1netr1n1 Pri¥ate 

Shona• Steel Pr,v•te 

Ltnco ~~~lie 

12 t!ll..a\l •n~ ft'tc!1um 
f'n t er ;i r l se- 1 

(unsptc l he-d) 

~r.\ttd Sprln~ •nd 
fora in' 

lul•---1yo Stf'tl 

P'l"oduct s 
Z 1n:p low L1m1 ttd 

TLnto lndu1tri•1 

f-nvate 

120 

BO 

150 
100 

1 ~o 

7CO 

150 

ao 

Solt 

produc' 
l 1ne! 

no 

no 

no 
no 

ye1 

yu 
no 

yes 

Y" 

y .. 

no 

no 

no 

no 

Y" 

_ .. L "" 
( CON'l'I 11\JJ:I)) 

Product ion 

Mein activity 

A&ricultural 
:.machinery 

Atr icu I tu re I 
!machinery 

~ 

En~ineering 

roundry 

Agr iC'u l turl 1 
machinery 

Sr:er.l ,iroducts 

Agricultural 
m.ach inery 

A&ricultural 
m.1chinery 

A1ricultur1l 
rn•chtnery 

Agricultural 
rn•chinery 

7ot.al [•s: and So~thf'r~ A!t"1C.a .. ~/ ~~ -n!.erpri.ses e"':":cloyi:i~ approx. 3500 ?C:'!tOOS.. 

;~~~A:.. A~R tcA.::/ ~ .. -, :-::-:!'-~~:, "'""'.:-,lc•·i'" .... ~~~·'.1:' ;:er~o~s. 

!1!1.11!1 ---~ ........ __ _ 

Typt1 of agricultur•I 
eguip•ent ••nuf1ctured 

Handtools 

Hand tool! 

Ha~dtools, animal-dra~n 

tr1ctor tquipmtnt, 
fixed equipment (mi.ll1) 

Animal-drawn equipment 
hand tools 

Tractor equip~ent 
Animal-drawn equipment 

Motorized equipment 

Hu•btr of unit1 
produc1d/y11r 

600 tons~/ 

12 800 t•• coo~' 
I 500.!J 

000 

800 000 
Hoe1, ploughs, cultivators 2 000 

Hotorized machine• tor sugar 
Sugar machinery, spare 

45 

parts for transport 
equipment 

Tractors (T1nkabi) 

Animal-dra'JT'I equipment, 
handtoolfi 

Animal-dra~n equ\pment 
tractor equip~~nt 

transport equipment 

Animal-drawn eq•Jlpment 
har.~~ools. mills 

Animal-drawn equipment, 
~.and tools 

Carts 1nd agricultural 
trailers 

Anim1l-dr1~n equipment, 
hnnitool~. fixed 
equl.pment 

Hoos, handtoolo 

Heavy forged p1rt1 

Ani ... al-drawn e-quipment 

Animal-drawn equipmeftt 

4 ooo_I 
1 l'lO 000!!/ 

10 000 1nd 
J 500 

70 000 
•O 000 

J 000 Ind 
JOO 000 

I 000 ind 
l 000 

90 000 
BOO 000 

Ca tAi cit v 
utll111tion 

'1) 

l ~o 

• 'J 

so 

Spt'C\•l !••t~:'t'I 

Btlong1 tc ~<It 1cr.1l !'"It:•! 
~~rks (c~pcr•t1~n 

Ex. )(.Kay Er-.i1rr1n:rg, ~,:- .... ,.:- .. , 

H.1rrr..rr1 Erg1rttr 1ni, Aro12t 
Er. i. 1 r.t'" r ~ r. i 

Ca~ac::1~y: :UC.i' 

c:C'sr cc-c;:t:1:1c .. ·. ~ttv.?,.- ~r: 

rx.: Ri...c.H~ !r.C:ustn~li 

s, ...... L1r."11tt~. ~t'r~r 

A11rmbly of r-.•s1ty ft'tl\.ih .. 1; 

tr•ctor1 

-
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.i/ WhrrP agricultural equipment ,5 sole product manuf.ictur•d 

b/ No inform.1tion was a,ailaole from thP Co•oros, Ojioouti, Equatorial Guinea, thr Libyan Arab 

Jamahiriya, Mozambique, Reunion or Seychelles. 

c/ Selected for special study 

d/ Data for 1979 

e/ Data for 1981 

f / [sti•ated data 

~/ Data for 1977 

h/ Data for 1980 

i/ Data for 1978 

lf Mixed with private •anage•ent 

k/ Oata supplied by M. Mitra, Septe•ber 198D 

1/ Local subsidiary of TNC 

m/ Excludes the Republic of South Africa and Namibia 
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Short Time Projects 

Plans for new investment in the agricultural machinery field <::ire 

underway in several countries; some of them are listed here below: 

Algeria is expanding the Sidi Bel Abbes factory and is planning 

to produce power tillers and mini-tractors. 

Tunisia in the "design" phase of a factory to produce 25,000 

small diesel engines, mainly for agricultural applications. 

Cameroun is planning to increase the range of products locally 

manufactured. 

- Tanzania has recently built a tractors assembling line and expan-

ded the installed capacity for the produLtion of hand tools and 

impl em_ef"\.tS. 

These are only few examples but showing that some efforts are made 

toward an increase of the portion of the demand satisfied by local 

production even if ·.vhat is presently done is only a s'nall part 

of what should be done urgently. 
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ANNEXE C 

AGRICULTURAL MACHINERY PRODUCTION IN AFRICA 

- ARTISANAL SECTOR -
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H>.NDICR.a.P:' PRODUCTICN IN Al''RICA ( 1981) 

Structured hondicroft product>on TrodTt >Onal hondicro-ft 
Coordin•ting 
institution• 

North Afric.a 

Algeria 

!gypt 

Sud_.':'\ 

\it'st Afric11 

~nin 

[vvr'! 
Co•st 

~.al i 

ti! i '"'" 

Coop. Berinoise de 
~at~rit"l Agricole 
(Cober:iag) 

Office N11t i<,n•l 
(!e 1.1 Pro-.ot ion 
Rural• (OSRP) 

Comp.Hal.Dfvelop
pement Fibres 
Tutil<S (CHDFl) 

Op. Arach. •t Cul
tures Vivri~res 
(OA!IC8) 

Centre dlf' la Div. 
dt" l'Ar~is.in~t 

Rural et du Hachi
ni~mlf' A~ricole dlf' 
Dos so 

Atelier de Conser. 
et Rfparation de 
P.Ytfriel Agricole 
de Tahoun {n~~~~~. 

Union Ccopfr•~ive 
de rn.at~riel ARri-

NurDber 
of cr•ftsm~n 

650 

160 

ISO 

l 2 

H•in Number Of Main 
activity _blocksmi"ths octivity 

Cutting, forging, 
wridln~. 

pl H i11g, 
carp~ntry 

Progressive 
technology 

Rep.ii r .... ·ork 
with modern 
tool!' 

Repal.r work with 
modern tools 

Cutting, 
d r l 11ing 1 

welding, 
a~sembly 

M11chining, 
vclding 1 

assembly 

Cuttil1g. "Welding 
aasembly 

3 ouo~./ 

Traditional 
forging, 
rep1ir work 

Traditional 
forging 

Traditional 
forging 

Tradition•! 
forging 

TraditionAl 
forging, lC"'w 

level tech
nology 

~ Annual 
·----~p_r_o_d_u_c t output Rf'rr,,1 rk s 

Handtool1 1 anil"l".al
drai..m equipment 

Handtools 

Hand tools 

Anim41l-drawn 
equipment 

tiandtools, anirnAl
drll1JT1 c.trts 

Spare parts, 
animal-dravn 
equipment 

Spore parts, 
hanrltools 

tlAndtools 1 ~nimal

dra'W?l tquipment 

AniMal-dr..twn 
equipment 
(delivered in 
kit•) 

AnimAl-dravn equip
ment (delivered 
in kic1), wire 
fencing 

Ani~al-dra\Jl'l carts 

Fi1 ~ 1)0 
t:1i l l ioos 

Supplits !rorn priv~c~ :r•Jit~ona: 
agr1c~lturAl sector, not to~c~~~ 

by the agrarian revo:u:lc:i 
Ave rage q1J,\ l ~ t :• 

Suhstantianl r>roc'uct10~ 

ce~~tr•l ~Qrkshop (tnduscrial prn~~c

tion); 7 district ~orkshops !or 
asse~blint ar.C su~contraccing 

works); v1ll~~~ worksho?S 
{carrying out ~a1nterance o! 
anima:-dr~wn equ1p~erc) 

Ir. s ca 11 at lo n o ! :-: i : l ! c ~ r.".,1 ic. ~ 

electric welding ~~~=~~r~: 
~1rofitd~le 

Pr c du c t ~on 0 f a 1 l s p .1 r C' ;i a r : s ~ r c ~ ~ -
sary for che .Jrl l~.! 1-~r .. ,,,,~ 

C!GlJ i pmcn t 
Sc.1tter.'!d blac\(."-.1 !~ fArr:•"!r! '.J'-'"r 

~cmAncl in hand:ools 5: cf pro
duct ion is an1~.Jl-dra,,,,~ t~'J~f.r.t~"\t 

Covers most D.ar~a ct.•ntr-.1l worK.sh0;:'S (•"!'"ll-1.,,~,Js-

of the trial produccion}; 3 1ub11d11=-1e1 
national (APR) c•rrying out ~ssembly; 3i 
production village warkshops for natntena~ce 

operations and subcontr•ct1ng 

Acrema central workshop (se~1-iMdus

trial production; 3 subsidi1r1es 
and v1llag~ workshops 

Central workshop with m~srer crafts
m~n; ) subsidi~ries (asse~bltng); 

lJ villoge workshops 

-
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Structured h•ndicr•!t prOduct1on Tr1d1t1on•i handicraft 
Country Co-ordinating Number Main Nu~ber Hain 

institutions of craftsmen activity black1miths activity 

Nigeria 

Ser.egal ~ationai Service 

( SONAPil 

7ogo Op~ration Sord Togo 

Ophat ion "-".AC!ORPV 

Cpp•r Volta C•ntr• ~ational d• 10 x) 

Promotion de 5 xii 
l'Artisanat R~r•l 

Service As1istance 
Conseil •t Souti•n 

Central Africa 

!u:-u~d i 

~~ite~ R•p. 
o! Ca1:1eroon 

l.a1re 

~inist~re Jeunesse, 
S?ort et Culture 

C•ntr• de D~v•lop
ptmtnt Connunau
ta ire (CEO~CO) 

213 

20 

Progressive 
technology; 
modern tools 
bought on 
Ct'tdit 

As,.mbly of 
animal-drawn 
equipment 

As•embly of 
.animal-drawn 
equipment 

Cutting, drilling, 
welding, 
usombly, 
painting 1 

repair works 
Subcontracting 

r•pair work 

forging, forge 
welding 

8 000 

Trad it iona 1 
forging 

Traditional 
forging 

Traditional 
forging 

Traditional 
forging 
(uaing acrap 
and ore) 

Tradition•! 
forging 

Traditional 
forging 

Type o~f product __ A~nnu•I output 

Handtoo\1, animal
draWTl equipment 

~andtools 1 animal
draW'Tl equipment 

Animal-drawn 
equipment 

Animal-drawn ~quip
ment 

Hand tools 

Animal-drawn •quip- Covers "'ost 
ment (delivered o! the 
in kits) national 

Animal-dr•wn eo."ip
ment 

production 

- -

rtemAril.1 

Dtcline due to co,..,petitl0n !:-•·,,... 
imported product• 

-. 

~00 cr•fstmrn tr•in,.1! Ln the Crn: r,. .~: 

Ka!rine from 196~ to 1979; h"ndt0·,\• 
require~tnts are covered; rrt.ll: 

price o! animal~dra-.m equl;>~f!n~ ~ :": 
less than LndustrLAl ?r1cet 

Tra1ning of crafts~en (,:_,- .... ,. ..... c!';r-l: ~· -

As:H'r:'lblini 0f Arcori.l il.tts -i.lr·,,f.t.:t·;~~.~ 

1n l'p;'er Volta (for~!l.l'e:i .\t ::;:-:--•''"'·• 

Arcoma ::entra1 woric.!l.~v;:is (~-~~-·- ! .~: 
trial production; ~ l Carr-r.1 " ...... -
5idiary workshops (a~se~bl~ s~.·r ~~: 

stora~e of spare pdrts) 

Village work1hops (su~contr•ctLni f~~ 
A~coma 

ttar.dtools 760 000 units Str~ng competition fro,.., \~~orts, 
cov~r1ni Jo: 0! d~ri~-d 

Handtoola •nd 
animal-drawn 
tquipm•nt 

Hand tool• 

to 4% o( 

indu1tri•l 
produce ion 

5X of th• 
product ion 

so~e i~porcant ~~ric1Jl:urd: 
~ork,hops (on~ sPr~~s t~~ 

~hole Narth~~sc a! ~~~ c~nnc~y, 

Important roll!' pl.a:.-ed ~y rt~ lllO.i\ 

missions 

- -



Structured h•ndlcraft production 
Co-ordinating Nu~btr 

institutiont of crafttmen 

E•1t and South Africa 

[thlOj'ia 

Kt:iya 

~ac!i1g•sc.1r 

United kep. 
of Tan
zania 

Zambia 

Coop~rativt 

d"Add11 Ardis 

Projtt Aru,si 
De-vel. Unit 
(Ar du) 

Project in !lako 

Institute o( 
Agricultural 
Rtitarch 

~ura! rndustrial 
Oeve lop:i:i:ent 

Centre 

S"'a l I Ind. Dev. 
Organiuc ion 
(S!DO) 

s~ ... =--.:e: ~·~:::J :ase stu.!:e-5. 

86 

70 lt 25 

, ( CON1'INVED) 

Tradi-t lonal handier• ft 
Hain NU111ber of Hain 

activit~ bla~ksmitha activity 

l 000 

14 000 

Tradition•! 
forging 

Tradition•! 
forging 

Tradition•! 
forging, 
mainten•nce 
operat ion1 

Traditional 
forging 

Traditional 
forging, 
maintenance 
operation! 

Annual 
Tyy• of product _ o_u_tput 

Handcoola, 1nim1\
dra• .. m tqu i pment 

Animal-~ra'JT1 equip
ment, hand 
thrt1h<r1 

Animal-dra'JT1 equip
ment 

Irrigation pumps, 
1hellcr5 1 hftnd
tool1 

H•ndc~ols for 1ma\l 
tarms 

1,440 tons 

Toola, animal-drawn 5 to 10% 
equipment of the 

market 

·-. - _§ --..-~-~~~ ... -::.:_~ 

Rer.-u1rir.1 

Output account! for ~,1st ~! 

national proc1u..:t1on 

Production of modt!t qual1ry; 
competition fro~ l~~ort~d 

products 

F1noer blacK1mith1 regrouped in 
villages; retail prices 1e~ •~ 
half lndu1tri1l prices 

Handtool1 and 5.5 million 70 groups of cr1ft1~en •catt•r•~ 
aimple machinery over the territory ~'et l~ to 

20% of total demand 



I 
I .. , 

t~~\_CJ~J~i~,~-) (\~·~ ~~.~ 

I 

I 

I 

I 

I 

I 
THE STATUS OF THE AGRO-MECHANIZATION 

I 
AND OF THE RELEVANT INDUSTRY 

I 
IN CAMEROUN 

I 
j ~. 

I 



I 
I 

I 
SUMM.'\HY 

I 

I i. 

I The [H'PSer1l stat11s r)f Agro-mechanization 

I 3. Possible development of agricultural mechanization 

I 4. The present status of the industry of agricultural machinery 

4.1 Tropic 

4.2 Artisanal sector 

5. Research, design, development and testing 

6. Training of agro-mechanization personnel 

6.1 ENSA 

6. 2 ITA 

6.3 CENEEMA 

7. Institutions to be assisted and equipment to be provided 

8. Proposed training activities 

9. Additional technical assistance 

'J.1 Practical lests 

9.2 Visits to manufacturers and institutions 

9.3 Visit to a developing country 

9.4 Technical follow-up 



- I -

l -3 ! 

cl i:na t.» cl i l'fe•,;nce he tween sou ~-.h and nocth. 

From tl1e sul:Jtconi.~al cinti sahar-1an :,ypes climate of the north to t,ne 

equa<-o"ial one .in ~he south, characteri.zed by a ver-y higr. pluvior::etr·y 

(3,000 mm in the inner area and 6,000 mm on the coast while in the 

north the pluviometry is ranging between 500 and 1,000 mm). 

Camez-oun 50il is generally suitable for agriculture with the only 

notable exception of the Adamaova mountains. In fact soil is of 

vulcanic origin around the Adamaova mountains and of alluvial origin 

in the rest of the country. 

Eolic sedimentation soil, typical of several african regions are 

nearly absent. 

Prevailing soil is therefore clayey and can be classified as medium to 

heavy mix type; its productivity can be high but the low content in 

organic matter makes the use of fertilizers necessary also conside<ing 

that peasant are using the technique of burning tLe crop wastes 

instead of digging them in. 

Vegetation is clearly influenced by climate: 

- cqua~orial ~ype forest in che southern provinces (south west, 

littoral, centre-south, east) 

- forest, deci'casing su1·face because of the agriculture, in ~;he 

cent.cal provinces (north west, west, part of centre south of east 

ones) 

- savana and steppe in the northern provinces 

The total population of Cameroun was assessed at 7,661 ,000 inhabitants 
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tertiary sec:or (tr-ade, :aur1s~ c~c. as ~ell as to the rural exodus). 

The share of agr;.culturc in '~i~P :.-:as 29.8% in 1979-80, 28.4% in 

1980-31, 26.1% in 81-82 and 24.3% in 1982-8.3 (data for the last two 

years are estimated). 

The atove infor~<iuon sho-.-: that thcce exist the p~oblem of rural 

exodus and its impact on foo~ pr-oduction is considerable. 

The foll o·,:: ng sho;:s ~he est1;.iated situat:1on of food 

pr-oduc'cion/need in '.:he country fo;--e'.;een for 1985. 
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r-1 l l le t-'.;oq;hou:r~ I 

Maize 

Rice 

\~heet t 

Banana plant:ainj 

Cassava 

Sweet Potato 

lgname 

Macabo/Taro 

Fo'~a toes 

Peanut~; 

Bean:~/ pc;:1;3 

Grc::i 1 n~1 

S/~s;1rnc 

llan~inc ~:;'..Nee L 

~:.~111 ~ ~: r> t 

l t~g1 ~liJ(: '.; 

Erl; b ! r~ o lls 

-- -- - ---- ---
IJfT;c: 1;il ~_;01Jr~cc, 

- ~ -

---- ------- - --· -

l' L'~S 

' 
I ---- ------- ----~-------------- ----·- -· 

C:ONSUt·lr·lAT. :WHAi. I DEMANfl EXPECTED D [ FFEHE~JCE I 

l "":0 I i·:'.".Oili1S i . d JI' I':'·,· 

---- --- -----

3116 low 3G5 :J'J'J 3.1 

high 362 3fi9 '/ 

354 low 414 453 JC_J 

high 410 422 12 

79 low 112 72 40 

high 115 71 44 

100 low 127 127 

h.igh 129 129 

1. 533 low 1611 l'l?O 109 

high 1582 151'16 36 

402 low 432 446 14 

high 424 402 22 

44 low 45 49 4 

high 45 45 0 

270 low 278 320 42 

high 278 295 17 

525 lo•.oJ 554 589 35 

high 550 530 12 

16 low 19 ?l ;2 

high 1 CJ 20 1 

60 low 71 74 3 

high 71 ()(} 3 

17 low 20 ?I 1 

high 20 19 1 

35 low 1)6 3'J 7 

high 47 35 12 

4 low 4 I) 

high I 4 I) 

557 low 6'/I) 0 lE3 5fJ 

high l.'10 5'/l ')'l 

1 n-.·: '':) ')fl 21 

()7 Iii gt1 '/ '.) 'JJ 2h 

low 11 'J l 2') 10 

1 o·; high ];'2 J ~'(J I) 

----- -- ------ -·----- --- -----·-·--~- - ----------~-
<:arncroun Gove i"nrncn t. 
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2. The present status of Agro-mechanization 

It is worth mentioning that the economy of Cameroun is in the hands of 

~he pr:vate sector and is based on the free competition. The existence 

of some large state owned enterprises, mainly aevoted to the 

culLvat:iori, treatment and inteI'national t>ading of cocoa, coffee, 

cotton, palr;io1l, timber, does not significantly influence the 

situation: all the agricultural products come from a very large numbec 

of small and very small farmers, whose extension is variable from 5 to 

1 ha. The farmers are able to produce enough quantity of products to 

satisfy the needs of their family and to sell the surplus in some 

This situation offers some advantages (the farmers, w0rking for 

themselves, are '.ncentivated to work hacdc< and very often they arc 

<1ble t.c, have two crops per yc<ir) and arc cons'.:1'ain:,, rluc to 1<1ck or 

fJnanr~1al i~esour·ccs that doc~ not allow ~he pu1chasing of a.~:--ict1lt·.1n~a1 

m<ichincry, which, on Lhe other hand, would not be justified for small 

~.he '.;r•cd;ng, ',he :.;ceding, '"he wclcltng, et:c, ace cacricd 011t manii<illy, 

u:;1ng hand 1rnplemcnts; t;hc plow:n1~ is c;-i:-ricd out. usin1; r.ocs. 

Tiii' lit.Uc u:;c of :rnirn:il drawn oq11ip:nen:. 1~; ciuo t,0: 
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needed to subs~antially improve the animal based agriculture. 

Trac ·:ocs anci agr1cul <:u:·al implements are imported, mainly f:"om France 

and Gecmany; the existing statistical data indicate an impoct of 50 to 

60 tracLo:-'s per year for the whole country, which leads to estimate in 

approximately 1000 the number of tcactors imported since 1970. 

Cons1dcr1ng that the 75% only of all tractors is actually utilized in 

the agr~culture, wheceas the 25% is utilized for transport, 

17lain::enance of roads, ch:; considering, also, that some of tr~ictors 

have been exploited to a maximum of their life, that the maintenance 

is not properly done, that then is not the required turnover of spare 

parts, it can be assumed that the number of tractors in good 

'~"nd: tions accoun'cs to 400 1mi ts :.:-nly. 

The maJor port:on of this tractors the property of those 

(state owned and multinational) that n~e the sole 

<Jd;<t>L.:at ions Lha·~ can use them in cultiva:.ing the lands ass1i:;ncci co 

Stat:s~,ical ciata on implements used wi~:h these tr'ricto;- are no~·-

;1vai l;d-,1.c, but the main one 1~; the plough. 
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r:ir)1kl, t.hc su:1pler,; lr';m:sfc.~ of t.hc c?xpcr:<?ncc many countcies had '.Nith 

a gradual passage to ar1ii;1al dra·,;n ,r;iplernents cind then t.,o motorized 

agro-mechanization. 

On the oche' hand the availabil1ty of sui~able cattle for an animal 

based agro-mechanization s difficul~ in Camcroun: 

- health is a problem because of tze-tze fly plague 

- cattle is not <aised by farmers and, in any case, there would be a 

p<'oblcm of feeding thcr:i and t'1e need r)f s;:ables, fodder storing 

facll1;;ies and ot.,hec infrastructures too expensive fo> the small 

farme• 

- the prevailing cha•acte~istics of the soil does not encourage the 

cultivation by means of animal jrawn implements because i;: does not 

allow the requiced deep ploughing and, hence, the digging of the 

waste of p;evious cultivations to incr·casc the amount of organic 

matter in the soil for seeding in t.he sho•test time (also in o•der 

to cope · .. 1i !:h variable lcngh:'.3 of ~~1e '.;hor·t dry scci:>ons, ~,he bes~. 

time for seeding). 

The farmers of the g;~cat provinces or west but also ~;hose of : .. he 

9r·ovinces of Littoral oft.en complain the loos1np, of c»ops, becau;;e 

~.hey wccc not ahlc to :jeed l'l t:ur1c. It. i:~ wo~·t:h mcntJonLng th:it. 

thc:;r: l.\~o provinr~c~; ar•.: :.he mo;;:. 1 nh;1!Ji ted or U11; r:ountry and al 1 

marn1;1 l ly and t.hr; w;c or f.;<" ~ 1 l 1 ze:·:; L:; vcr·y 1 i rn1 ted. 
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cvc:nt '.:h<J.t ::i:e pe!·iod of the d;--y sec_i;;un i.s shor7:er than the nonnal 

(and chis yea< happened exac c~l y that) f&cmers have to 

substantially increase their efforts if they want to avoid that the 

crops are b?dly affected in terms of quality and quantity. 

No doubts that this ~ind of problem would be overcome very easily, 

having the possibility to carry 0ut the soil preparation and 

seeding by using animal drawn or t;'actor drawn implements, however, 

this is not possible, because the farmers are not in a position to 

make any investment in this way and animals are not available. 

Vai~ious solutions have been taken into considei0 ation, in order to 

allow the farmers to solve their problems, without maki.ng any 

investment. Among these solutions, t'1e one tha ": seems t:o be the 

p<or·er one is the hiring of the agricultural mar:hinery. An ex;-imp1e 

that support the above, is the use 0f the tractors and im;-ilements 

following chaptei's), which r·ent the L·actors at 2.500 F .CF/\ per 

hou1·, cost of drive;' included. This cos'., is very 1'easonable and, ir1 

our opinion, is, by the way, not remunerative for CENEEMA. 

nex :. s ;,ep fo» :Jic c~II,:' i ctil ;,t!1'C 1 n Camcroun and th is cou l cl be done by 

services or an appropriLJ1 

~ o I he far·rnc1·s of ~J1c ilrt 
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._·;-;1t'.:;1r1c11 e,[1cit. manufdctu;·c h;111rl t.uuls and animal d,·awn equipment 

whlc~1 cepr cscnt, app;·oximatcly '.J!0 uf t.he total supply of basic 

equ1µmcnt. 

f\ deta1 led desc·iption of Tropic is rrovided in the following 

4.1 Tropic 

Tro9ic, Soc1et~ des Forges Tropicalcs, is a company with a capital of 

3'::!0 Mill ions Francs CFA, subscribed by private investors and by 

SOFICAL, a governmental investment company. 

It owns a factory at Dovala that started production in October 1965 

and su~plies the majority of agricultural tools, impleme;-its and 

mnchincry to the Camcrooncsc dgr;culture and even exports a relevant 

The L1clory i::; 0n an area of 24,400 sq.mt, 6,300 sq.mt of which 

c:ovc•cd by p;·oduction and adrninist;·c:n:ive buildings. The production 

dcpar·:;fTlcnL:; include r:i<Jre th;in 100 equipment and macnincs, including: 

l':i oven::; (oil f'1red and el<~ctr·1cal) <?tc. 

- plou1.;h ;noricl AT l«l, ;in1m:il dr·;iwr1, plcrngh:;.,·u--e 'J-JO indw:.; 
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various type:, nf carts, animal (k:1wn 

manual three banks seeding machine 

weeding hoes 

threshing machine for rice, millet, sorghoum 

hand sprayer, 16 liters 

manual coffee prncessinp; m:1rhin.~, 250 Kg/h, it can be motorized 

ground nu ls processing machine, m;:rnua 1, 65 Kg/h 

tractor drawn carts 

hand tools, including: shovels 

pickaxes 

hoes 

The statistics on prcJd11ction ,--.··0 shown in the following table. 
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IV Tropic: production in quantities (Kg) :, ;>< ·~ 

EQUIPME~:/IMPLEMENT 72-73 I 73-74 I 74-75 I 75-76 76-77 I 77-78 I 7~~.-- .-.. ,J /' }- ·:,·~' I 

I I I I I I i I 
I ---- - ---

Matchets I 366621 I 328415 I 305734 I 803380 I 910033 I 691973 6159]4 .:: .:: ~) j ')'. 

Shovels l 224804 I 321170 I 202290 I 191070 I 299918 I 254841 ?4; OU:' ~- _, ... ,) 

Hoes I 86491 I 74183 I 83970 I 83970 I 85970 I 110696 7'J267 :.: ~ .2 .~~.:-

Axes I 36587 I 25622 I 22892 31173 I 27425 I 28957 ! l 7 _--i __ j ··; / 

S;:i:·ciyers I CJ945 I (3915 i 10585 I 6698 I 8989 I 13451 2'!31 

Cult1va~l~~ equip~ent I 72366 I 292217 I 119249 i 122812 184623 I 184691 199'.J/4 : ,;L 

Hcirves ting equ i pc,en t - I - I - I 174 - 20 1 r; ) ; Ji1.---. 
' )I 

Casts I 6716 I 240 I 6067 I 5985 I 15319 I 12743 4308 .::)::i 

Coffee processing machines I I - I - I - I - I 166 I 150 I j ,:. ~ \~4 

\'ar i ous I 85835 I 129043 I 110948 I 194750 121423 129976 I 3020 I 2 .. 1,r~-. )' 
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4.2.1 M. Anguh workshop, Big BabLlnki 

The workshop supplies several customers (primarily the cooperatives) 

in the whole North-West Province. The manufacturing facilities 

include the following main equipment: 

2 lathes 

3 grinding machines 

3 hydraulic presses 

1 forge 

6 cutting machines 

3 welding units 

The production capacity is the following: 

coffee processing equipment: 1,200 units per year 

- hoes: 1,000 pieces pl~r month 

4 .. ? . 2 M. Fon tu oh workshor 

The is :3upplying agricultural m;:ichincry Lo 

CtJ:;Lc>mcr:c; Jorilted milinly in t:hC' west and north-wr'st province:;. It i:; 
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The 1-mrk'.-''1011 st.art.Pd <lpcrat.ions in L'J7'J cind riroduccs scver:11 typPs 

- hoeing machines for rice 

- threshing machines for rice 

- rice transplanter 

- hoeing machines for pineapples 

threshing machines for maize 

mixers for fodder 

coffee processing machines 

- etc. 

I" 

5. Research, Design, Development and te~~ing 

The industrial and artisanal sector are involved in the design and 

engineering of the implements/equipment they produce while at 

governmental level the following ir.sti tutions are concerned with 

agricul Lure, agro-industry and/or, specifically, with agricul tl'ral 

m<:1chincry: 

- IRAF, hsti tute for rlgricu1 ture and forestry 

- IRZ, Research institute for zootechn1ccil rcseArch 

- CENEEMA, Institute for the study anu development of agricultur,oll 

machinery 

The first: t:wo instit11tr~s belong to the Ministry of Planning thro11gh 

t:hc Nat,ion.11 Burc<11J of Tcchnicill and Scicnti fie Hesenrch nnd :1rc 
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.i:; :.!l''I :· :·;:i;I 1;.>' :int! dppl ic·o1t inn •.>:', Ill t!J .. e:1:;e uf !Hf\F, 1n tlw 

r·.ici<' <Jl pu:;t. harvesting cquipm,.nt, while t.he CF.NEEMA is sp0r:1fir:.-1lly 

1nv,ilvc·d in thi~ l°i•.:id. 

The CF.NEEMA has been cst;:iblishcd in 1974 and h;:is the following main 

tasks: 

- testing and certification of all imported agricultural machinery 

research on the adaptation of agricultural equipment, on the 

improvement of farming methods and on the use of non conventioned 

energy sources (Biagas etc) 

- design, development and testing of agricultural 

implements/machinery, specially suited to local requirements and 

prevailing agricultural conditions 

- promotion of small scale agricultural mechanization workshop by 

training and craftsmen responsible for manufacturing agricultural 

implements/machinery conceived and designed by CENEEMA 

training of agro-mcchanization operators, maintenance and repair 

personnel 

training of supervisory staff specialized in agri c1il tura1 

mech;iniz;:iLion (up-dating, etc) 

The CENEEMA design and manufacture prototypes of machines like 

ox-carts, peanuts hullers, palm presses, cocoa huskers, pl;:mters, etc 

in rn;rny cases particul<1rly conceived to fulfil the requirements of 

sm.::ill L1rrn:;. 

The ccntn~ h;:is the assi:;t,;incc, bnth technical ;ind financ.i~.il of th:". 

[tis worth n()ting thrtt Cl~N!::EMA :;ells 

cons11l t.;:incy :3crvices to the farm:; ."l11rl rural developm-cnt bo;:irrls as 

well ;1:; rn;1chinc:; i1nd cq11irmcrits rrod11ccd in the cxistin 1 ~ workshor 
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6. Training of agro-mechanization personnel 

Three institutions are providing training in the field of agriculture 

and agro-mechar.ization namly: 

- ENSA, the national school of agronomics 

- ITA, the institute of agricultural tecniques 

- CENEEMA 

6 .1 ENSA 

This institution has been established in 1960 and train 

agro-engineer~ on a 5 years course. During last year course students 

can specialize in cne of the following topics: 

- vcgi:Uiblc production 

- animal breeding 

- agro er0n0m1cs and extension 

- rural development and rural eriuiprncnt 

Tht' ~~di<H' l is d L ler1dcd by mon~ t.h;in 200 :; t.ud(~n t,:.; ;ind rPcc i vi::; 

u~c hn i ca 1 <lSS is tan cc from France, Bf? lg i um ;ind !lo 11 and. 

'm Lh•' u Ute r hcirH.l r:N:>A has trained !'ore i gn s tudcn t.f; ton, inc I ud inf". 

tr;1 i nee:; r:orr. i ng from Congo, Ch;1d, B1irk i n.1 Fa:;o ;ind !kn in. 

f 



·:·"~ :·.·: ·iirr·,~r(:r:t. Cl)11r:~· _,: 

pr<1c·t.1cal training. 

6.3 CENEEMA 

The centre for agricultural mechanization is providing training 

courses for the agro engineers and technicians graduated from ENSA 

and ITA as well as for agromechanics and tractor drivers. 

The courses for agro-engineers is ~rimarily concerned with the 

organisational aspects of the management and maintenance of a fleet 

of tractors and other agricultural machinery. 

The courses for agrotechnicians, z1grome-:hanics and tractor drivers 

are essentially devoted on the operation, maintenance and repair of 

the tractor and relevant drawn implements and other machinery. 

The CENEEMA is the only institution in Cameroun providing this type 

,,c tr:iining ;ind offers, on regular basis, t:·,;n courser;: 

- fi months course for tractor drivers 

- l months course for agromechanics/agro-technicians 

Al 1 the trainees are cmploycs of farm that. are sent. for up (!;)ting 

trwir :;peci;-1liz;:ition. Unfortunately the nunber cJf t:r:linces t'.h:1t: r.~111 

;1 t. t.cnd t.hc CENEEMA r0tirses is limited hy: 

- lack nf s11i l.cible ar(:as and inl"r<1sf.ri1Ct11rf?~; 
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I 
:,q.mt .. (3Jl togc'ther) and the trainers :.;tciff includes only two 

I ilgro-engi nee rs and one agro-techni c inn, i1SS is ted by few workers. The 

teaching equipment include two old engines, few panels with pictures 

I and drawings and few tractors and relevant drawn implements for 

practical train1ng (one Deut<:, 01e Seliiter, Cl ne.,,. fIAT, a very old 

Massey Fergusson). 

On the other hand there tractors are used also to provide services to 

nearby farms and therefore are not always available for training. 

7. Institutions to be assisted and equipment to be provided 

The i nsti tut ion that has been selected for this project is the 

CENEEMA that is the only institution in Cameroun that is both active 

in ;1griculturnl milchinery design and testing cis well as in trainin~; 

activities (for both agro-engineers and agricultural machinery 

operritors). The equipment proposed have been agreed upon with the 

CENEEMA manngcment and will include: 

DocwnenL1Uon for Design ;ind Products Engineering Training 

S tand<ird'; for ferrouo; and nnn ferrous m;1 tcr i ;i ls 
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Stand~1rds for eler:tric;:il components (for civil and mer:hanical 

applications). 

The following manuals and handbooks are suggested: 

1. MARK'S STANDARD HANDBOOK FOR MECHANICAL ENGINEERS 

2. MATERIALS HANDBOOKS 

3. FLUID POWER TRANSMISSION HB 

4. MATERIAL HANDLING LIBRARY 

5. STD HB FOR FASTENING AND JOINING 

6. PUMP HB 

7. TOOL AND MANUFACTURING ENGINEERS HB 

8. METAL FORMING HB 

9. AMERJCAN MACHINISTS HB 

10. MACHINERY llB 

11. f!B OF PLASTIC AND ELASTOMEHS 

l::'. PAINT 1!13 

13. ENGINEERING CALCULATIONS 11£3 

14. LUBRICATION ENGINEERS 

l~. STD 1!13 FOR ELECTHlCAL F.NGli~EERS 

Hi. MAINTENANCF. ENG I Nr:ERING llfl 

17. HANDBOOK OF FIXTUHE DESIGN 

18. DIE DESIGN 11£3 

]"). TECflN I Ql JES Or PH E'.iS WORK Im; SHEET METAL 
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CliEMICAL Ei~(;INEEfb i!B 

. '. l r;;;lJSTR IAL F.NC !Nr:F.r1l Ni; "" 

24. HB OF PRACTICAL CEAR DESil;r: 

25. HB OF HYDRAULICS 

26. PROCESS INSTRUMENTS AND CONTROLS HB 

The handbooks are all available from: 

LINEAL PUBLISHING COMPANY 

23 LEROY AVENUE 

DARIEN, CT 06820, U.S.A. 

TEL. 203-655-7676 

TELEX 643-438 LINEAL CO. DARN 
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I n. 2 Arc welding sets, complete with transformer-rectifier unit, 

basic and acid electrodes for iron, steel and engineering cast 

iron welding. 

180 Ampere output. 

Power supply 220 or 380 V. 

Suppliers: Cloos (Germany) Miller (U.S.A.) Messer Grieshein 

(Germany) Esab (Sweden) or equivalent. 

n. 1 Wire seam welding unit. Power 180 ampere output 

Power supply 220/380 V. 

Suppliers: as above. 

n. 3 Oxy-arelyl,;nc welding units Standard model complete with 

dolly for oxigen and ncetylene cylinders, 40 liters cylinders 

with rrcssure reducers, various c11tting and welding blowpircs, 

tools for circular cutting, al 1 piping and spnrc parts. 

'."11ppl i<'r FRO ( ft."lly) or equivalent.. 

11. B:iU.(:ry ch:irgcr designed for u:;c with one bcittcry only per time 

- VnlL<117,c: 12 and 211 'J.; :;uit."lblc for· operation with large size 

( 



t 

rt • llt'Clf ~'OCatitlP, air ?,000-3,000 

I lit.ers;nour, pr<'ssurc: 8 B:irs, clcrt.ric motor driven, comrlet:e 

I 
with relief valves, inL1ke filler, w;itPr tr:ip. 

Fower supply 220/380 V. 

I 
Suppliers: Ingersoll Rand Atlns Copco, Ceccato (Italy) or I equivalent. 

n. 10 Tool kits for mechanical works, complete with hammer, tongs, 

screw-drivers, wrench set, threader etc. 

Suppliers: Gedore (Germany) Usag (Italy) or equivalent. 

n. 5 Tool kits for electrical work, complete with wire-nippers, wire 

strippers, insultated screw drivers, tester etc. 

Suppliers: as above. 

n. 1 Sl irle projector with manual control, complete with standFlrd 

size screen. 

Suppliers: 

n. Projector for transparent drawings, tables, etc. Size A4 

~)11ppliers: 3M (lJSA) >r cquiv;llent. 

n. ] Maquc t, te of' the ent~i nP i gn i I.ion !;ye; tern for .::i w1~;01 inc eng inc, 
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I 
n. 1 Maquette of a dif.S(d engine injection system using 3 rnt::::.;vc 

type pump (CAV type) 

Suppliers: Lucas/Cav (UK) Cemagref (France). 

manually operated mouvable parts complete with colour pictures 
t 

n. 1 Maquette of an hydraulic rockshaft device of a tractor, 

I showing linkages and oil system. 

Suppliers: Cemagref (France). 

i 
n. 1 Picture showing compressed air braking system for trailers. 

Supplier: Westinghouse. 

1 Tractor, 4 wheels drive 70 - 80 CV complete with hydrnul i c 

rockshaft, three points linkages, withous cab. 

I Model : FIAT 670 - 780 or SAME Corsaro/Panther or Landini 7500 

or Lamborghini 674 - 754 or John Deere 2030 - 2130 or Ford 6700 

or International lfarwester 654 or equivalent. 

The tractor will be employed for field testing of vario1 .• s 

implements, demonstrations etc. 

n. 4 Dr;1wing bo::irds, supplier Zucco (It.:ily) or eq1iivrilcnt. 

n. 1 T;ible type copying m;1chinc on rn:inll:il p;:ipcr, A4 ;rnd /\3 size:;; 
'· 

.·• 
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I 8. Proposed training activities 

I Two agro-engineers, wi 11 be exposed to a spec i fie training in the 

I 
p~oduction of medium and small scale agricultural machinery and 

implements. 

I 
These 1gro-engineers could came from CENEEMA and/or from TROPIC, the 

only industry presently involved in the production of agricultutal 

I 
machinery. 

These engineers will be trained also in training methodology, so that 

I 
can organize, in turn, their own courses. The courses have to be held 

in such a manner as to instill not only the basic of designing 

I itself, but also the principle of material and operation testing as 

wnll as knowldcgc about marketing an~ product.s. The courses ~il" ~ast 

I one-two months and should deal with the following main topics: 

I a) lii11ts for design 

- the implement~; as a part 

I the systematic approac 

product; the special mnc!el 

I - the accelerating development worv in thr. Third W" 

- ~;trat.cgics of the accr!lcration nf .hr~ pr0r:e;;~; of i1. ·0var.ion 

I 
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- ll1•: Ji ff•:i·<:nt aspects •>f "qu;di Ly" 

b) f\ :>l.ratcgy c: mechanization 

- int:roJur:tion 

I - definition of the role of mechanization 

- the need of a strat·.egy 

I - planning: elements, process, objectives, goals, determination 

- policy-issue: development and integration 

c) The design of an agricultural machinery versus agricultural 

conditions and soil characteristics 

d) Special items on engineering design 

design and heat treatment 

- design of castings 

- directives for engineering parts and details, from the point of 

view of material, manufacturing and use, on the aspects of 

;wai J ability, cost, W3St.C, capabilities, surface 

env1romental influences. 

c) Er·gonomi cs in machine design 

- theory crnd app 1 i cation 

applicat1on exercises in the drawing room 

f) Matcri:1ls 

- iron steel, cast iron and other metals, plastics 

- mechanical properties and tests: composition, breaking point, 

it.igue resistence to chemicals and temperature 

g) I", ·•P 1 ng and pumr,s 

- definition of viscosity (Newt.on), Poiscuillc-currcnt, Heynolds 

number·, resist.;-ince pipe sy~c;tem, Cillc,ulnLion of pump pre~>surc ;ind 

nccci of power 
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tie J t drive 

I 
j) WrJrkshop techn') logy 

I - contribution processes 

- metal cutting and machining 

I - jigs and fixtures 

- numerical control 

I k) The use of renewable sources of energy and other non oi 1 based 

I 
fuels 

1) General machanics 

I 
- basic principles and endothermic motors 

- basic principles of electric motors 

I 
- basic principles of transmission system from driving to output 

unit 

I defining external forces a~ting or the equipment and the 

consequent interrelating forces between components parts 

I - basic principles for calculating these parts 

- Hnaly~is of experimental data 

m) Definition of characteristics of equipment 

- definition required function and working conditions 

collecting infor.ncit:ion concerning analogue equipment on the 

market and examining the same 

- analysing technical solutions cidoptcd and technology employed on 

machines opr:rc:ting in <Jncillary ~;cctor:;, uutlincs of basic 

characteristics of the equipment 
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I 

I 
- ,·:ti< L1i:1Un1; the 1ritcrn;ll !rircr~:s c.wt.ing on bot.h statiun:H'y ::rnd 

I 
rx t:crnz1 l forces. 

I 
o) Testing of equi~ment 

I making the first prototype using any kind of material available 

I 
- carrying out the first round of tests to check that equipment 

meets requirements as far as operation and material quality is 

' 
concerned 

studying tests result together with those in previous stage 

I 
- making ~wo project types from materials equipment to those 

foreseen for industrial production 

I 
carrying out two of tests to check results of 

modifications 

I - giving go ahead for pre-qualification 

- quality control of the same 

I - final go ahead for industrial production 

p) Ind<1:;tri al production 

- studying final design 

- budgeting of production cycles 

- identification of tools equipment. n0rc~ss;-iry for the 

pr()d1w t, ion 

possit1Je revision of design in view of machining requirements 

cs Li m:i ting i nvt~s tm"n t r·t•qu ired 

- rstirn:1t.in,1,; fixed ;111d v:iriable cost'.c; 
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9. Additional technical assistance 

Both trainees should carry out the fol ~ 1ing further recommended 

activities: 

I 9.1 Practical tests 

I The training programme to be conducted in a foreign institution 

should include also some practical tests to be carried out on various 

I types of machinery. Some of the suggested tests are indicated below: 
h.: 

draw-bar test to evaluate the tractor's drawbar performance in 

I accordance to slip and specific fuel-consumption 

I 
- P.t.o. test to evaluate the pto performance in accordance to the 

specific fuel-consumption of the given tractor 

I 
- I.C. engine testing 

Test of the engine with variable compression ratio to find the 

I 
relation between compression and specific fuel consumption 

- Pump test 

I 
Test of a pump turbine 

- Etc 

I 
I 9.2 Visits to manufacturers and institutions 

I Some visits should be orgnnizcd to: 

I 

' 
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I 
I 
I - ;:igricultural m;1ch1nery testing ins:.1 tutes 

- l;:ihnratnries () f agr i c 11 tur:_1 l engineering n r 

I 1.Jni vcrsi t~c:.., .. 

9.3 Visit to a developing country 

I It is suggested that at the end of the course the trainees, together 

with two of the lecturers will visit a number of industries and 

I agencies in a developing country where the agricultural machine~y 

field is particularly large. India could be selected because this 

I country has developed appropriate technology in this field and has 

also supplied design of agricultural implements to various countries 

I including Tanzani~. 

The study tour should last two weeks and should include: 

I - major institutions devoted to agro-mechanization design, 

experimentation and t~sting 

I major industries involved in agriculture equipment engineering and 

production 

I - major engineering industries producing spare parts for the 

agriculture machinery 

I 
I 
I 
I 
I 
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I t)11ce Uw tr·:nnt~•~s h;1v•; n~ttll'fl••d b;1ck tn their institutions they will 

I 
rw"d some t.echriical f'olluw-'l!J tu :ietter :i;-iply th~ f,,undamcntals they 

got during the tr<:ti11i11g to speciCic topics related to their d;iy to 

I 
day duty. For this reasons it is suggested that two experts in 

agro-equipment design, production and testing will be posted in 

I 
Cameroun for a r;eriod of six month3. One expert will focus his 

attention on the production aspects while the second will deal with 

I testing, identification of most ::ippropriate design characteristics 

etc. Main goals for this mission would be: 

I - to provide technical experti~e to solve specific application 

problems together with the trainees 

I to organize in cooperation with CENEEMA, an extension service for 

the rural workshop to transfer the know-how on the production of 

I agricultural implements/~achinery 

- to revise, together with the trainees, the design of some machinery 

I and/or implements currently manufactured, introducing, where 

possible and needed, improvements to semplify their production 

I and/or to make them more suitable to local conditions 

- to provide necessary inputs and technological back-up improve 

I existing production systems, quality control and routine 

maintenance procedures 

I to organize a workshop to the Government dec.sion makers to rPvise 

I 
major guidelines of agricultural machinery ~pplication in the 

country and identify the most appropriate level of 

I 
agro-mcchanization in the country. 

I 
I 
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1. General outlook of the agricultural sector 

Sudan is the largest country in Africa, coverine about 2.5 million 

sq.mt. The populati0n is estimat~d at atout lq million. 

Much of the country is scarcely ~opulated and although a large part 

of the country is desert or semi-de8ert, Sudan has great potential 

for agricultural development. 

Agriculture is in fact, by far, the most important production 

activity, employing 22% of the total population, contributing 

approximately 40% of the GDP and accounting for 95% of the total 

exports. 

The tot2.l arable land is estimated to '1e in the region of 84 

millions hectares but presently only 7 million ha are under crop. 

The availability of water (from the White and Blue Nile rivers) has 

enabled the implementation of large-scale irrigation schemes (total 

irrigated area being approximately 2 million ha) the largest one 

being approximately 2 million ha) the largest one being the GEZIRA 

scheme. Historically, these schemes were conceived for the 

cultivation of cotton as the only cash crop. Two other crops were 

cultivated for substistence purposes, usually a crop for fodder, to 

complement cotton in the rotation of the land, and a cereal crop for 

marginal land. In 1974, however, i:here was a change in the 

orientation of the Government's agricultural pol icy, following the 

sharp rise in the world prices for cereals. A decision was taken to 

expand the cultivation of cereals, in order to increase 

self-su1·1·icienry in the basic foodstuffs, ~nd to ~xpand the 

production of other cash rrops ( notE!hly ~ro1mdnuts) in order to 

'>· .... 
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reduce dependence on cotton. Between the 1974/75 cropping season and 

the 1978/79 season the proportion on land in the Gezira scheme 

cultivated with cotton fell by about a quarter, with the acreage 

diverted to the cultivation of wheat and dura (sor~hum). 

Apart from the large irrigation schemes, the majority of agriculture 

is centred around the rainfed agricultural areas (5 million ha). 

Approximately 4 million ha in the areas are divided into small 

farms, 1 to 2 ha in size, using traditional tecniques while 1 

million ha belong to large mechanized farms. 

In the following table No.l the agricultural output is shown. 

Table 1 Agricultural output (1000 metric tons) 

PRODUCT 1969/71 1979 1980 1981 11983/841 1984/85 

I Wheat 134 lT/ 231 180 169 79 

Rice (paddy) 5 7 7 8 NA NA 

I Maize 31 45 45 50 NA NA 

Millet (dukhun) 424 550 450 500 314 178 

I Sorghoum {dura) 1,525 2,408 2,200 2,800 1,806 1,110 

Cotton 629 649 

I Groundnuts 413 380 

I 
I The principal food staple comrnud1 ti co; in Sudan cff'C dura cmd duktin. 

I Whc<1t and rice arc t~1e uth('r main c•~l"'al~; <Top~;. The production of 

I 
I 
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wheat had traditionally been restricted to the northern Nile region 

while rice had been cultivated under rainfed and flood irrigation in 

the southern region. Both crops require large quantities of wciter 

and are not particularly suited to cultivation in most areas of 

Sudan. 

The droughness that hit Sudan in these years has considerably 

affected cereals production. Meanwhile in 1985 rains are abundant 

and chances of getting better yelds are high. 

Oilseeds, mainly groundnuts and sesame, are the most important 

export crops after cotton. The area under groundnuts has been 

expanded in the rainfed areas and in the irrigation schemes where 

yields are much higher. 

I.'. 

2. Agricultural mechanization in Sudan 

2.1 Generalities 

I 
In the sixties the problem of increasing the agricultural output 

I became urgent, for both domestic conscmption and export and 

particular emphasis was given to this topic by the Authorities 

I concerned. 

The solution to the problem was to irrigate the areas which w~:re 

I inherently fertile but suffered from insufficient rainfall Rr,d from 

too low degree of mechanization in agriculture to make up for the 

I short<:1ge C'f labour. A substnntial proportion of the population in 

~udrin 11~ad i1 r1omadic existenct·, parlicularly in the per1pr1er<d or 

I 
I 
I 
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more arid regions and therefore only cultivate a sufficient amount 

of land to produce enough food for their subsistence and minor 

bi:;rtenir•g of ocher commodities. 

Whilst on thP. one hand the techr.iques of irrigation were rapidly 

gr2spcd by the farming populat....on due to their custom of watering 

the fields when it didn't rain and the simplicity of the irrigation 

equipment used, the methods of mechanized seed preparation and 

harvestir.g ising over sophisticated machinery to rep lace the 

centuri•s olj manual methods causPd a series of set-backs due above 

al 1 ::c: 

- th~ incorrect use of tractors and equipment 

- the lack of daily servicing 

- repairs carried out badly or not at all due to the unavailability 

of spare parts. ·. 
The total area under cultivation has risen, but at the same tim3 the 

foreign currency annual requirement for tractor, equipment and spare 

part purchase has also risen with the result of off setting if not 

exceeding the benefits cf increased exports of agricultural 

I products. 

I 
The adoption of alternative policies are now being considered to 

increase agricultural production. 

I 
As regards irrigation, the available water resources have all been 

tapped already and the new ca~al being built to redirect water from 

I 
the marshlands in the extreme South into the White Nile catchment 

will increase v:;c,ite:- available by only 10%. 

I 
the newly purchased tr;ict.ors rind equtprnent 

hands in µut ui unpr·u r i c i en t quickly hCC(JffiP 

I 
I 

' 
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- development of animal traction 

- the use of selected and hybrid seeds which are more resistant to 

duverse <it.ni0spheric conditions and insect attak to increase yields 

- the reduction of wastage in the crop storage silos 

(a loss of 20% of the harvest due to wastage in storage after only 

four months is presently considered normal and it would therefore 

be sufficient to cut these losses by half in order to have a 

production increase of about 10% without any extra work and few 

extra costs). It would seem therefore that Sudan is heading 

towards a more rational agricLltural policy. 

As mentioned above the attempt was made years ago to pass in one 

jump from an agricu.:. ture based on manual labour to an agriculture 

based entirely on mechanized methods, without however taking steps 

to provide the necessary infrastructure i.e., to train machinery 

operators, teach mechanics to carry out repairs as well as 

organizing a service and spare parts network. 

I 
The policy adopted by Sudan in this respect, similar to that in 

nearly all other developing countries, had the effect of destroyir.g 

I within a few years those machines which had been donated or acquired 

on favourable terms. The country has then forced into spending the 

I income from exports for the pu1·chase of replacement machines or an 

enormous quantity of spare parts in the effort to maintain al least 

I a proportion if not in good condition at least in working order. 

The authorities are becoming aware of these short comings and are 

I now considering: 

- the devel0pment of animal drawn implements rather than mechanical 

I - cropping of new land on an extensive rather that intensive basis 

- n:habtliL<.1Lir1g or prevtously created l'iH'rT!S <.md 111stHlled rnHchinery 

I 
I 
I 
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so as to incre?.se productivity and maintain machinery in good 

working order 

:r1 addition the training of proficient operators expert mechanics 

and competent farm managers, which would be carried out in schools, 

institutes or specialist training centres is being considered and 

the support of international organisations for their creation and 

continued functioning being sought. 

Theoretically this new policy would appear to be sound and the 

request for international cooperation reasonable. 

It is ce1tainly more ua isG~le to ~each the Sudanese how to drive a 

tractor, operate agricul tur::i ~ equipment, carry out routine serving 

and repairs and construct the more elementary spare parts rather 

than continue with shipments of machinery which soon remains unused 

due to breakdowns and is then cannabalized to repair other machines. 

Another aspect is the lack of skilled labour; there are in all only 

8 vocational Training Centres for specialist workers .Each centre 

I 
trains on average 100 workers per year but of tne national total of 

80v trained per year there is no one for the field of agricultural 

I 
machinery. 

For a country of over 18 million inhabitants these figures are very 

I 
low. 

I 
2 . 2 Hand tools 

I Hand tools, primari~y used by the "trciditional subsector" (over 4 

fr'i llion ha under croµ scattered in the whole country) cons 1st mainly 

I of Hxes, hoes, shovels, sickles and knives . 

. :1:verid 11.crns , .. t: prov11..ied at v1llagt! scalr~ by lJi;11:ksrn1Lhs <:Jr.d ~rnal.l 

I 
I 
I 
• 
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workshops. 

2.3 Animal drawn implements 

These include the plough, "Kamara" for crushing clods anc! 

lev~ll ing, harrows and rollers; lelling beard "Qussabia" for 

levelling and raising of irrigation tanks and ridgers. 

Harvestillg of crops is don~ manually. !he animals used to operate 

these implements are oxen, horses, camels and donkeys. 

Animal drawn implements are very popular in the northern provinces. 

The animal power is used for land preparation, harvesting of some 

crops and transport of farm products. Since the average farm size 

in these areas is usu~lly very small, less than 2 ha, the immediate 

introduction of pcwerer. machinery will lead to inefficient 

utilization of such machinery. 

Grea~ emphasis is now being given to this kind of implement. 

Indeed not only is the purchase of tractors and agricultural 

machinery far beyond the means of the farming population, many 

regicns of Sudan also have soils which are unsuitable for 

I 
mechanization due to soil structure or aridity, ev~n if some 

regions have quite different soils, i.e. wetter and clay soils. It 

I would however be advisable to replace the present manual seed 

preparation, sowing and harves~ing equipment with implements based 

I on anima~ traction, which would not represent any problem as 

regards animals (camels, horses and oxen) size or number. 

I 0udan has medium or medium lo large ::;izt]d rjraught ani.mal::; (horses 

arid oxer1) of sufficient riurnben>, a~.; cornp;1red to id.her d1~velopping 

I 
I 

' 
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I 
I 

countries, at its disposition. 

I In those areas where this type of mecha~ization has been introduced 

based on implements made by village lilac:,smi ths and copied from 

equipment imported from abroad, above all from France, it can be 

seen that the farmers do not tend to work less but :-ather to 

increase the area under crop and therefore work as much as before. 

The material used for making such implements derive primarily from 

scrap metal frorr. cars and above al 1 iorries. Wood is in adundant 

supply in the South but very expensive in the North of the country. 

These implements, constructed by local craftsman could nevertheless 

be notably improved, both as regards performance (the machinery 

from which they are copied not always being ideal for soil 

conditions in Sudan) as well as the technical construction as hence 

the cost and working life. 

2.~ Motorized mechanization 

M~chanized farming in the Sudan was introduced in 1946 for the 

large scale production of Sorg:10um. The area devoted to mechanized 

agriculture slowly increased to over 1 million ha as shown in the 

following Taole 3. 

I 
I 
I 
I 
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Table 3: Total areas and average yield of main crops in traditional 

and mechanized sub-sector (1974/75) 

TRADITIONAL MECHANIZED 

CROP AREA IN AVERAGE YIELD AREA IN !AVERAGE YIELD! 

HA T/HA HA T/HA 

Sorghum 1,129,149 0.595 1,141,224 0.879 

Grour.dnut 631'134 0.690 160,159 I 1.976 

Sesame 219,450 0.324 94, 710 i 0.290 

Cotton 46,919 0.267 20,500 0.171 

(short staple) 

s. 

The size of mechanized farm holdings ranges between 420-630 ha. The 

following Table 4 shows the number of agricultural tractors and 

agricultural machinery imported in Sudan in the period 1970-80. 

I 
I 
I 
I 

' 
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Table 4: Number of agricultural tractors and machinery imported in Sudan, 1970 - 1980 

-:'\"FF 0~' ;.:.;CH I NERY I 1970 11971 11972 I 1973 I 1974 I 1175 I 1976 I 1977 I 1978 I 1979 I 1980 I TOTAL 

--·- --·---· l ___ I 

I I I I I I I 

T:-c:c.· ::or ( ~•hc·el J I 1,211 I 800 I 130 I 1,9401 2,0471 662 I 1. 1221 192 I 111 I 545 I 532 I l 1I152 

Disc p lc:>ugn I 193 I 187 I 550 I loo I 510 I 1,2051 292 I - I 416 I - I - I 3,454 . 
R1di!er I 385 I 425 I - I - I 400 I 29 I 500 I go I loo I - I - I 1,929 

1 ~:de le~el disc 

'-A~ th see db ox I 1,130 I 520 I 500 I 500 I 147 I 65 I 97 I 75 I 132 I - I - I 3, 166 

1 Off-set disc harrow I 35 I 10 I 20 I 64 ! 213 I 32 I 132 I 56 I - I - I - I 622 

1 M·:l~i-p~rpos~ blade I 25 I 19 I 8 I - I - I - I 32 I I - I - I - I 84 - ! I 

Plan::e:"" I I 120 I 
I 

3 I 15 I 206 I 12 I - I 13 I I I 430 - - I - -

Fertilizer distributor I 10 I 2 I - I lo I 10 I - I 1 I - I - I - I - I 33 

' 3ro~ndnut digger I I I I I 10 I 131 I 121 I 120 I - I I I 442 I - - - - - -

Gra:n co::ibine I 118 I 135 I 50 I 20 I 220 I 387 I 187 / 106 I 3o I - I - I 1,253 

P:c~:-up bale~ I 20 I 35 I 10 I - I 5 I - I - I - I - I - I - I 70 

I 
I _I __ I I l __ l __ I I I I ---

t;: 

@F 
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@ 
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-

I 
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In the last t·.io/th:-ee years the number of tractor irnpor-ted was 

approximately 1,000 per year-. 

It is estim~ted that approximately 50 to 60% of the machines imported 

ar-e still in operation. All these motorized mac~1i:ier-y and r-elevant 

implements are imported and they are nor therefore ideally suited to 

specific Sudanese conditions. 

For instance seedbed preparation is car-r-ied out by means of a wide 

level disc, but its effectiveness is doubtful par-ticluraly as far- as 

weed control, moisture and soil conser-vation is concer-ned. 

2.5 Reserach and development 

The production of agricultural machinery in Sudan is limited to few 

hand and animal drawn implements on artisanal level. 

Therefore the research and development activity is small and is 

probably limited the Centre of Tamboul (150 Km. South East of 

Khartoum) where the Government has set, in cooperation with the 

French government, a research and Training centre for the agriculture 

mechanization in irrigated areas and to the training centre of Masad. 

Among the goals of these centres are: 

- test 3nd selection of all iMported agricultural machinery (in order 

I to select whether or not appropriate for the local characteristics) 

- application of the machinery 

I - improve Lhe agriculture techniques to make them suitable t-n the 

mechanization and irrigation 

I - trHininE of personnel 

I 
I 
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Both centres have workshcps but their use, is limited to the training 

of personnel for the maintenance of the tractors. 

In a previous mission (1982) the consultant noted a small engineering 

activity c.:irried 01.t by the Faculty of Agriculture of the Kha:-toum 

University (students design and construct simple prototypes) but this 

activity, if not abandoned, did not develop into a concrete action to 

help the c:-eation of an industry devoted to the production of 

agricultural machinery/implements. 

3. The present status of the industry of agricultural machinery 

There is no industrial plant operating in this field. .Ill 

An assembling line for Massey Fer~usson tractors did not materialize 

few years ago for financial problems. 

I Hand implements only are produced locally by blacksrr,i ths and small 

I 
workshops. The same have started the production of simple anim<!l 

drawn implements, copying the ones imported. 

I 
Nearly all spare parts are imported too. 

I 
I 

1). Use and maintenance of agricultural machinery 

I ~very year a number of tractor and other Agricultural machinery are 

I the IJ.:;.f\. r.ir E1iropt.: where c;oil condit:1rn1:;, pr·ccif1it.;1tion~; ;ind 

I 
I 
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temperature levels are very different from those prevailing in Sudan 

and o.;:-e therefore not always well sui tcd to the local conditions. 

This is particular true for land preparation implements and 

harvesting equipment. 

It is obviously advantageous, if not to say necessary, to subject the 

machines to be imported to practical field tests in test centres in 

the area they will be used in with techni.:al staff available to 

suggest the necessary modification should the machinery be unsuitable 

for local conditions. 

Al though there already exists for tractors at any rate, the testing 

centres of Tamboul and Masad (and also the University of Khartoum) 

I 
where tractor models undergo a performance test in order to qualify 

for import Licences. This test is however merely a repetition of 

I 
those at Nebraska (the official test centre in the U.S.A) and aimed 

at establishing the engine rating and available drawnbar pull at 

I 
various speeds and therefore of no value as regards determing the 

suitability of machinery to use under local conditions. 

I 
Secondly the~e is a lack of specialized persoDnel capable of 

operating correctly out routine servicing and repairs when necessary. 

I The students coming from the secondary school and university only 

have theoretical knowledge and are therefore not in a position to 

I carry out, teach how to carry out possible modifications of machinery 

or even undertake a study of the same. The few practicable 

I technicians coming from the existing specialist training centres 

ci Lher seeV. employment in a gr~vernment dl:partment or go abroad to 

I work in oLhcr Arab counlries (due to much better pay than in their 

own r·nun t:ry). 

I 
I 
I 
I 
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workshops are provided in the following paragraphes: 

4.1 Sarkis Izmirlian Corporation Ltd (John Deere importers) 

The repair workshop situated in the industrial estate to the North of 

2 
Khartoum has a total area of about 6000 m , of which 1500 are under 

covers as well as officies, canteen, a testing department for 

engines, a covered area for tractor disassembly, a spare parts 

department (very poorly housed but well organized), a repairs 

workshop (with 1 lathe, 1 small drill, several electric welders) and 

a small separate covered area which has recently been addec for th€ 

repair of Land-Rovers. 

In the workshop repairs ordered by clients are carried out as well as 

reconditioning of old tractors and the assembly of a small number at 

high h.p. tractors and C.K.D. tractors from Europe. 

The personnel on the stop flc.or come from the Vocational Training 

Centres and have a good standard of oroficiency. 

At intermediate level i.e. qualified worker and foreman the standard 

is below t"rnt required which is partly attributable to the 

Educational institutions that offer little practical and too much 

I theoretical training and partly because the most capable personnel go 

abroad. 

I 
I 4.2 Ministry of Energy and National Water Administration 

I Workshop fC''"' overhands and s tnJc turaJ s :.N~ I work at- KhH r· i.rJUr:i. The 

I 
I 
I 
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2 
20,000 m respectively and a total staff of 250 with only a small 

number of managerial staff. 

The first, most important and better equipped department cons'sts of 

the repair workshop for all wheeled vehicles (cars, lorries, trucks 

and mobile drilling units) as well as the actual mechanical and 

machining workshop f Jr the repair of damaged parts consisting of 

about 50 horizontal lathes, one large sized lathe with a five meter 

lathe bed, distance beneath tht centres of 1 meter and equipped for 

the manufacture of irrigation or borepipes, 3 drills, 2 milling 

machines, l pla1.ning machine, 1 grindin;; machine, 1 oxy-acetylene 

cutter anJ ocher minor equipment. The sec~~d department, housed in a 

partly unwalled building with a hard ear~h floor, is for carrying out 

steel work construction above all large cylindrical tanks of 10,000 

gallons capacity with the relative supporting framework. The 

equipment consists of a good number of continuous band welders, 1 

three meter shearing machine, 1 rolling machine, hacksaws and other 

I minor equipment. 

A small area in this department is used for the carpentry section 

I where patterns in wood are constructed for those castings for parts 

which are made in the mechanical workshop. 

I The shop floor personnel come from Vocational Training centre and 

have a good level of proficiency, al though a subsequent advanced 

I training course within the workshop itself is required. 

At managerial level, as above, there is a lack of staff as graduated 

I from the secondary schools Are sent abroad for advanced training 

coi.,;rses. 

I 
I 
I 
I 
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I 
4.3 Private ~; ~ctor workshops 

The consultant visisted a number of private sector workshops located 

at Omdurman where establishments of this type are very numerous. They 

produce a number of miscellaneous items even if metal processing is 

the most common operation (forging, machining, medium light 

carpentry) . 

Main raw material used is metal scrap and structural steel of local 

production. 

Machine tools and other production equipment are simple and consist 

mainly of centre lathe, milling machines, drilling machines, arc type 

welding units; some small furnace for aluminum and pig iron are also 

present. 

Some of these workshop are also engaged in the production and 

maintenance of agricultural implements/machinPry. 

r 
They produce hand tools like hoes, spades, small mills foe cereals 

etc. 

I Main workshops visited are: 

Kahmis zaki workshop, mainly involved in trucks and tractors 

I maintenance 

- Mohmad yussif workshop, manufactures bodies of buses and small 

I carpentry works 
!··' 

Saad Mohmad Saad workshop, produces various types of implements and 

I one model of small mill for cereals 

Mozamal abbas workshop, engaged .i.n the maintenance and repair of 

I any kind (;f" agricul t11ral machinery 

I 
I 
I 
I 
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I 
I 4.4 Agric.ultural mechanization centre of Soba 

I The consultant had the opportunity to visit in 1983 the centre of 

I 
Saba, set up as part of a Fao project with the cooperation and 

financial backing of the Italian gover~ment. 

I 
It had a fleet of 75 tractors for both training of drivers, machinery 

operators and mechanics and for work for third parties. 

I The centre seems non no longer in operation (1985). 

' I 5. Education and training 

The school system in Sudan consists of six years of primary or 

elementary school and three years of junior secondary or- intermediate 

school which are obligatory. Thereafter there is the choice of 2 

years at a Vocational training centre to become a specialized worker, 

3 years of high secondary school for general higher education or 4 

years of high technical secondary school leading to a technical 

diploma. The last category is attended by more than 18,000 students 

who specialize in commerce, industry or agriculture. 

There are 8 vocational training centres attended by one thousand 

students who are trained as specialist workers for various branches 

of industry (diesel and petrol engineers car and vehicles mechanics, 

welders, builders of st.eel s t-:r11ctures ;rnrl electricians) but not for 

agricul tu1'e. 

Government policy docs huwever fore:see the <:reaticm of Vocat.ional 

T1·<.1i ning Cer1 Ln:c; tu Lr·air1 :;pee ial is t workccs fo;· Lhe agr ic11l Lucri l 
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Training Centres to train specialists workers for the agricultural 

mac~inery sector and 15 new centres of 100 students each in various 

parts of the country and with financial tacking of the World Bank arc 

planned. The present 6 yea• plan provi.ded also for the creation of 7 

educational institues for training agricultural mechanics but due to 

the lack of funds this pl3~ is far f•om being carried out. 

Trai:.ing .i.n agro-ruechanization is provided by: 

5. 1 Agricultural engineering administratir111 

The training and testing r:li vision of the Ministry of agriculture 

coordinates the act1v1ties of the following 3 training centres. 

Tosi Training Centre the first to be founded (1973) and largest in 

size which trains 100-120 tractor o~e~ators every year. 

- Tamboul Training Centre, which was founded with the cooperation of 

the French government and Renualt. 

Masad Traning Centre, the most recently founded whjch is backed by 

the Italian government and FIAT. 

White Nile Rice Project Training Center, specialized in the 

training of operators of machines specialized in rice cultivation. 

These centres have as thdr main objective the training of tractor 

drive•s and machinery operators in Agriculture. 

5.1.l Tosi centre 

n,.:; courses hold al Tosi last ul:J011L six mont:h,;, arc conducted 
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students from the jurior secondary shoal. The instruct'on 

combines theory and practic with an emphcisis on the latter, 

particular I.; ;:is r-egards cul ti va ti on techniques, use and 

handling of machines and apparaisal cf the same. 

Students who finish the courses at Tosi mostly find employment 

on the largest sized farms (in the rainfed area there are farms 

of a thousand feddans, about 240 ha), where as in the rainfed 

areas the maximum size allowed is 40 feddans (about 16 

hectares). 

5.1.2 Tamboul centre 

The Tamboul centre is located at approx. 150 Km south Khartoum 

over an area of 450 Feddans (185 ha approx) 20 of which covered 
,, 
aJ, 

by construction in good conditions including classroom 

workshops and storehouse, houses, etc. 

The centre offers two different types of training. The formal 

promotion training is specific for the training of operators of 

agricultural machines and tractor drivers. They last four 

months and are attended to full time students coming from the .· .. 

primar school without other specific preparation. 

The second type of training courses are devoted to the 

practical training of agro-engineers coming from the Khartoum 

university. Such :-:ourses last l month and +:he m;nim11m 

attendancy is of 40 full time student.s. The workshop of the 

centre is very limi~:ed in size and quality oft.he machines. rt 
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I 
I 

includes one centre lathe a drilling machine two electric 

welding uni :s and few other equipment located in a 200 sq.mt 

I building. The kind of equipment available makes difficult the 

training of 40 engi~eers part-time. The center has a staff of 

I 19 teachers but 9 are full time engaged in the activity of 

testing the imported tractors and agricultural m9chinery. This 

' 
testing procedure is mar.datory for all imported tractors and 

agriculture machines: it consists in a 1° testing period 

I lasting 3 mon~hs during which the main characteristic are 

checked and at yet of which a first import permit is issued 

with a limit of 20 pieces. The second period testing lasts 

appr0x. 6 months during which the characteri~~ics of the 

machines under actual use are analysed. If the machines p[!SS 

this exame the import of a second batch of 50 mm is allowed. 

I The third period, additional 9 months is devoted to other tests 

under actual use in order to finalize the information on the 

availability of the machine to the Sudanese requirements. P.t 

the end the final permit for import without limit of quantity 

maybe released at if modifications are needed these are 

suggested by the Centre engineer and must be done on all 

further machines imported. During the visit che conEultant had 

the opportunity to see a number of tractors under test, all in 

go0d order, including 2 Renault, 1 Massey Fergusson, 1 Fiat, 1 

Belarus, 1 Valmet, 1 T8eki and 1 Yanmar all h.,ving medium to 

h~gh powt:r. 
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I 5.1.3 resting and training centre in Masad 

The centre is located approx 200 Km south east of Khartoum, in 

the El Gezira distric• over an area of 60 ha out of which, 6 
I 
I are covered by various bui~dings including classrooms, 

workshops, housing schmes, store houses, etc, all in goo~ 

order; the workshop building is completely new. 

In particular the centre relies for a part of its activity to 

the system of the Italian Government for the training of 

personnel spacialized in kattle breading and forage cultivation 

within the development programme at the Gezira board (the 

agriculture development of more than 1 million ha area between 

the Blue Nile and White Nile. The board has divided the area in 

a number of farms, 16 ha each one divided in 4 parts, 1 for 

cotton cultivation, 1 for peanuts 1 for cereals while the 4th 

is left for the necessary crop rotation). The workshop has been 

built wichin this assistance programme it is quite complete and 

includes, interalia, a centre lathe, willing machines, drilling 

machines, welding machine, both at arc and continuous wire, 

working benches etc. The centre has the task to ~rain 

agro-mechanics and operators at high level, the 1° year only 20 

trainers will be admitted after a careful! exame. Trainers are 

coming from the intermediate school, the courses will last 3 

years. In the future the centre for( sees the establ ishmcnt of 

training course5 also for agro-engineers graduated in the 

Khartoum university. Last but not lenst the centre is also 

involved in the testing of tractor::; and agriculture machinery 
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following the same procedure decribed for the Tamboul centre. 

5.1.4 Malakal Centre 

The first Agricultural Machinery Training Centre was opened in 

1983 at Malakal. Malakal is a small town in South Sudan about 

three fligh hours from Khartoum. The centre provides a 

practical tra!ning for medium level staff (operators and 

Lechnicians) who will be using tractors and agricultural 

machinery and carrying out rcutine servicing and repairs. 

The students are youngsters from the ar~a in which the centre 

is located (for obvious reasons of cost it is not feasible to 

accept students coming from more distant areas). 

It is essential that similar training cent~es be set up in 

other parts of Sudan. 

5.2 Wad Medani Training Center 

The centr-e wad Medani comes under the Labour department and Ministry 

for lnternal Affairs. It was founded in 1969 with the collnhoration 

0!' the ILO arid covers ;:i t:otaJ 

·...:hi;:; h c.t Lh ;_ cd a•c und~; r· cc• vc r·. 

surfar.c <irea 2 
of about 1'1,000 m () f 
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I The buildings consist of offices, lecture rooms and the following 

workshops: 

I - a teaching workshop for agricultural mechanics for disassembly and 

overhauling of tractors, agricultural machinery, including combine 

harvesters, earth moving machinery, diesel motors and injection 

pumps, with the relevant testing bench. 

- a workshop for the training of mechanics equipped with about 4C 

horizontal lathes of small dimensions for teaching purposes, some 

milling machi~~s and drills anrl a large bowing machine. 

- a workshop for training blacksmiths and welders with anrils, 

forges, welding stands for arc welding, band welding and spot 

welding. 

- a workshop for car machanics (specialized in car and lo:-ry repairs) 

with disassembly and overhauling of cars and lorries and repairing 

of the relative electrical equipment. 

- a workshop for training panel beaters equipped with shearing and 

bending machines, burnishing and other equipment. 

- a small workshop for electricians (training for electrical 

installation in the building industry). 

The total number of studen tc; at the centre is about 700, of which 

less than 100 are trained in agromechanization and all of which come 

from the secondary schools. The course lasts three yr1rs and is 

completely free of charge. The fi~st two years consist of theoretical 

and practir~l inslructi~n at the centre, the third year is spent away 

from tr:e centre in workshops or in farms. All students come from the 

surrounding area and ·,1i l l prr:ibably relurn home lo work <1ft:er 

finishtng their rr~ininc. 
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The centre is not specifically designed for training only personnel 

fo::- industry or only personnel for .:igricul ture but this is not 

considered to be a disadvantage. 

In fact it is planned rather than to increase the number of training 

centres in existence, to increas~ the number of students attending 

ther:i, to improve the equipment in the centres and above all to 

improve the training and teaching standards of the teachers. At this 

centre also the teaching staff must receive training abroad to become 

qualified in both the practical as well as the organisational 

aspects. As far as the training centre at Wad Medani i~ particular is 

concerned, which is situated right in the centre of the best 

agricultural area in Sudan, the delivery of some mobile units is 

foreseen, with the purpose of training stude~ts for field repairs as 

well as providing the ~.actor drivers and machinery operators with an 

extension service, even if this is outside the centres educational 

obje-tives, in such a way as to encourage slightly more diligent 

routine servicing than at present practised and the optimization of 

their equipment in the field. 

The centre is without doubt one of the best of its kind which the 

consultant has seen in Africa and the Middle East. 

5.3 Department of agricultural engineering Faculty of agriculture 

Khartoum Univerisity 

The filculty of agricull~rc at the univcr·si!,y ur Kl1arL01Hn is ul: 
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I 
I present the only one existing in Sudan although two other faculties 

of agriculture namely at Wad Medani and Juba are planned. The course 

I in agriculture at the univerisity lasts five years and offers above 

I 
all a theoretical approach. The following facilities are however 

available: 

- a workshop equipped w.i. th assembly and disasserrbly work':>enches for 

diesel engines and tractors transmissions as well as testing bench 

' 
for injection pumps 

- a workshop in which the students can construct models of simole 

agriculture machine of their own design. 

- a sizeable park of machines and equipment which are however almost 

exclusively used for static demonstration purposes. 

The last year of the course is attended by approximately 60 students 

I 
from the Faculty of Agriculture and 10-15 students from the Faculty 

of Engineering who are specializing in agricultural engineering. 

The university is also cooperating with the Tamboul and Masad centres 

as far as testin~ of imported agricultural machinery is con-:erned. 

6. Institutions to be assisted 

The survey of the present status of the agro-mechanization and 

relevant industry in Sudan has shown that no .ndustrial pro< ·~tion of 

agricultural implements/machinery is presently undert;:iken. Also the 

majority of spare parts ~re prcscn~ly imported. 

On th~ same Lime th•~ desigr1, engineering and development activity in 
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this field is negligible. Meanwhile the consultant has ident_fied two 

training centr-es for agro-mechanization U1aL could be assisted to 

create the first capabilities to train design/developr.1ent engineers 

as well as to strenghten their training possibilities for 

agro-mechanics, agro-engineers etc, namly the centres of Tamboul and 

Masad, both 'Jelonging to the training and testing di vision of the 

ministry of agriculture. 

Considering the present situation of agro-mechanization in Sudan the 

consultant deems necessary the training of engineers in design and 

development/engineering of: 

- animal drawn implements 

- spare parts for tractors/imported agricultural machinery 

- post harvesting equipment. 

All these items can be produced on small/medium scale even in 

workshops and the so trained agro-engineers could provide an 

extension service to them and to blacksmiths, improving the quality 

of the material presently used and reducing their cost. 

The fol!owing preliminary steps have been identified: 

- equip a number of trainers 

- strenghten the equipment (toth reference literature, audiovisual 

and workshops) of the two centres of Tamboul and Masad. 
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6.1 Assistance to Tamboul Centre 

The purchase of the following items is suggested: 

- Video camera and recording unit, portable type, VHS system, 

complete with 50 videocassettes. 

- Film projector 16 mm 

- Slide projector, 35 mm 

Universal milling machine, size 4, complete with dividing head, 

power supply 380 V: 

main motor 10 HP 

translation motor 3 HP 

table dimensions 1550 x 350 mm 

longitudinal stroke 1150 mm 

transversal stroke 330 mm 

vertical stroke 440 mm 

wheight 3500 Kg 

Suppliers: Rambaudi (Italy), Cincinnati (USA), Bridgeport (UK). 

- Column type drilling machine for holes up to 25 mm diameter. 

Supplier: CasPr (Italy) or equivalent. 

- Wire welding machine, 2 pieces, 180 ampe~e output. 

rower su~µly 220/JbO V. 

Suppliers: Cloos (Germany) Esab (Sweden), Mille~ (USAI MPsser 

Grirsheim (G~rmany). 
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I - Grinding machine (for external grinding), 2-3 KW, 

I Power supply 220/380 V. 

Reciprocating air compressor, capacity: 

2,000-3,000 liters/hour, pressure 8 bars, electric motor drive'!, 

220/380 V. power supply, complete with relief valve, intake filter, 

water trap. 

Suppliers: Ingersoll Rand, Atlas Cc;pco, Ceccato (Italy) or 

equivalent. 

Reterence h~ndbooks 

1. MARK'S STANDARD HAND500K roR MEf ANICAL ENGINEERS 

2. MATERIALS HANDBOOKS 

3. FLUID POWER TRANSMISSION HB 

4. MATERIAL HANDLING LIBRARY 

5. STD HB FOR FASTENING AND JOINING 

6. PUMP HB 

7. TOOL AND MANUFACTURING EfGINEERS HB 

8. METAL FORMING HB 

9. AMERICAN MACHINISTS HB 

10. MACHINERY HB 

11. HB OF PLASTIC AND ELASTOMERS 

12. PAINT HB 

13. ENGINE~~ING CALCULATIONS HB 
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14. LUBRICATION ENGINEERS 

15. STD HB iOR ELECTRICAL ENGINEERS 

16. MAINTENAi;CE ENGINEERING HB 

17. HANDBOOK OF FIXTURE DESIGN 

18. DIE DESIGN HB 

19. TECHNIQUES OF PRESS WORKING SHEET METAt 

20. PLASTIC TOOLING AND MANUFACTURING HANDBOOK 

21. FUNDAMENTALS OF TOOL DESIGN 

22. CHEMJCAL ENGINEERS HB 

23. INDUSTRIAL ENGINEERING HB 

24. HB OF PRACTICAL GEAR DESIGN 

25. HB OF HYDRAULICS 

26. PROCESS INSTRUMENTS AND CONTROLS HB 

The handbooks are all available from: 

LINEAL PUBLISHING COMPANY 

23 LEROY AVEr'UE 

DARIEN, CT 06820, U.S.A. 

TEL. 203-655-7676 

TELEX 643-438 LINEAL CO. DARN 

b.2 A~sistance to Masad Centre 

The purchase 01· the following items is suggested: 

- \f idea sc l e;::.; ilhovc ,( C. I . I) 

- ?.9 -
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- Film projector 16 mm 

- Slide projector 35 m 

- Maquette of a diesel engine injection system including feeding 

pump, injection pump (Bosh type), piping etc.; all parts in 

operat.on will be electrically driven. 

Suppliers: Cemagref (France) Bosh (Germany). 

Maquette of a diesel engine injection system using a rotative type 

pump (CAV type). 

Suppliers: Cemagref (France) Lucas/Cav (UK) 

- Maquette of an hydraulic rockshaft device of a tractor, manually 

operated mouvable parts complete with pictures showing linkages and 

oil system 

Supplier: Cemagref (France) 

7. Proposed training activities 

Two agro-engineers, identified by the Ministry of agriculture a;1d 

belonging to its training and testing division will be exposed to a 

specific training in the production of medium and small scale 

agricultural machinery and implements. 

These engineers will be equipped in training methodology too, so Urnt 

they c:rin orp_an1ze, 1n t11;--n, ,-heir· m·m cou,sPs. The cours0~; have to be 
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I 
I held in such a manner as to instill not only the basic of designing 

itself, but also the principle of material and operation testing as 

I well as knowldege about marketing and products. The courses will last 

I 
one-two months und should ded with the following main topics: 

t 
a) Hints for design 

- the impl;ments as a part of a system 

I 
the systematic approach of the development of a technical 

product; the special model 

the accelerating development work in the Third World 

- strategies of the accele1·ation of the process of innovation 

- basic conditions 

- the different aspects of "quality" 

b) A str~ of mechaniza':iol! 

- introduction 

- definition of the role of mechanization 

- the need of a strategy 

- planning: elements, prucess, objectives, goals, determination 

- policy-issufl: development and integration 

c) The design of an agricultural machinery versus agricultural 

conditions and soil characteristics 

d) Spf!Ciai i terns on engineering design 

desig11 and lt<::at t:·~atmenl 

- JcsiEn of ~asting~ 

directives for· c.nginccriri~~ poinl <md details, ff'Om the µoint of 
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view of material, manufacturing the aspects of and use, on 

availability, cost, waste, capabilities, surface c.nd 

I 
enviromental influenLcs. 

i e) Ergonomics in machine design 

- theory and applicatio~ 

I - application exercises in the drawing room 

I f) Materials 

- iron steel, cast iron and other metals, plastics 

- mechanical properties and tests: composition, breaking point, 

fatigue resistence to chemicals and temperature 

g) Pumping ar.d pumps 

- definition of viscosity (Newtor.), Poiseuille-current, Reynolds 

number, resistance pipe system, calculation of pump pressure and 

need of power 

- calculation of a screwpump, design approach 

h) Transmission 

theory and comparison of beltdrive, V-belt, chain drive timing 

belt drive 

- theory of the propeller shaft 

j) Workshop technology 

- con:.1·11Jution pr·uct:sses 

- me~al cutUne ;:inrl mrirhininr, 

- jigs and fixtures 
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I 
I - numerical control 

I k) The use of renewable sources of energy and other non oil based 

fuels 

I 
1) General machanics 

I basic principles and endothermic motors 

- basic principles of electric motors 

' - ba~lc principles of transmission system from drivinz to output 

unit 

defining external forces acting or the equipment and the 

consequent interrelating forces between components parts 

basic principles for calculating these parts 

analysis of experimental data 

m) Definition of characteristics of equipment 

- definition required function and working conditions 

collecting information concerning analogue eq:.iipment on the 

market and examining the same 

analysj s technical solutions adopted and technology emplyed on 

machines operating in ancillary sectors, outlines of basic 

characteristics of the equipment 

n) Designing of equipm~nt 

- ';tudying theory of general machine design 

- defining external forces acting on driving or working p~rt~ 

- calculating the internal force~; ac~,ir1~ on h(l;n :;tal.1nn;ir-y ;-md 
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external forces. 

I 
o) Testing of equipment 

I - making the first prototype using any kind of material availabl~ 

I 
- carrying out the fi.r-st round of tests to check 7-hat equ'..pment 

meets requirements as far as operatior. and material quality is 

concerned 

I - studying tests result together with those in previous stage 

' 
- making two p~oject types from materials equipment to those 

foreseen for industrial production 

- carrying out two dran of tests to check results of modifications 

- giving go ahead for pre-qualification 

- quality control of the same 

L.nal go ahead for industrial production 

p) I1.dustrial production 

- studying final design 

- budgeting of production cycles 

- identification of tools and equipment necessary for the 

production 

~ossible revision of design in view of machining requirements 

- ~stimating investment required 

- estimating fixed and variable costs 

- carrying out pre-production with production materials 
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8. Additional technical assistance 

I 
The c:·eatiori of a design, resea:·ch and development centre in the 

I field of agricultural machinery in Sudan is suggested. This cent:-e 

should have the following main tasks: 

I - develop a national plan for agromechanization, by identifying the 

types and characteristics of the implements/machinery that better 

I fit with the actual requirements of the Sudanese agriculture. 

- Design and test the modifications ti.at have to be made to imported 

implements/machinery to make them suitable to the prevailing 

Sudanese conditions 

- design and develop simple/medium implements/machines specifically 

made to meet with local requirements 

- identify the local engineering industries that could manufacture 

these i terns, train their design/production staff and provide the • 
necessary technical assistance 

- cooperate with similar agencies at national and international 

level. 

- organize extension courses for blacksmiths and workshops that are 

presently involved in the production/maintenance of implements and 

agricultural machinery 

- because a source of reference and assistance for the establishment 

of an engineering industry devoted to agriculture machinery in the 

Country. 
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THE STATUS OF THE AGRO-MECHANIZATION 
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! . General outlook o.f the agricultural sector 

The United Rcptiblic of Tonzani.::i c-0·:?,rs an :ir·<>a nf 945,000 f".m2. It 

r:omprises three main climatic re,gi,-ins: 

- the coastal belt north of Dar-es-Salaam with annual rainfall 

figures ;:anging from 1 ,000 t'.) 1,900 mm in two rainy seasons 

- the region bordering Lake Victoria, with lower (750 to 1000 

mm/year) and almost uniformely distributed rainfall 

- the no~thern and southern mountain areas, the central plateau and 

the coastal zone to the south of Dar-es-Salaam, where heavy 

rainfall concentrates between December and April (between 750-

1.250 mm/year in the mountain areas, and 250-750 mm/year in the 

rest). 

I The country has two great catchment basins, on~ of them oriented 

towards Lake Tanganyka and the other towards the Indian Ocean. 

I The total population reaches approx. 18,000,000, very unevently 

distributed, with an average density of 19 inhabitants/Km2. The 

I annual growth rate is 2%. 

About 90% of the population are peasants. 

I The arable surface has been estimated at about 10 Million ha, of 

I 
which oniy 6 actually cultivated. 

Government forecasts show an annual increase of cultivated land of 

I 
5%. 

Approx 2.2% of the cultivated areas are irrigated (133,000 ha} with 

I 
a forecasted annual increase of 10,000 ha. Agriculture is extremely 

di versified owing to the special climatic and geolocical characte-

I 
ristics uf the country. 

I 
I 
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Table l shuw~ the major crops, the surface uccuµ~ed by each of them, 

l'.lob:il and single production figures for the period 1969-71 and f<)r 

l '.J<.i l . 

We c;in gather frnm it that., during the "lentiorn:d period, productirm 

has remained generally constant, whirh means a tangible decrease, 

comparatively, per inhabitant, especially with regard to some crops 

{maize, cotton, sisal, etc.) 

Situation gradually improved and the 1984-1985 results seem quite 

provvising. 

2. Agriculture mechanization in Tanzania 

1. 2.1 General aspects 

I Tanzania's agricultural mechanization is still essentially based 

I 
upon manual farming by me~ns of hoes. Approx. 80-85% of the land is 

farmed in this way. On-drawing i8 limited to some areas traditional-

I 
ly devoteJ to cattle-breeding. It affects about 10-15% of the arable 

land bt.:t it is increasing rapidly with the larger availability of 

I 
ploughs. 

Nevertheless, only a small part of the livestock (3-4%) is used in 

I farming. Tractors are used in the revamping 5% of cultivated land. 

The t.:se of automatic harvesting machines is quite negligible. 

I All the sarne and with regards to sugar cane, machine are to be 

par ti Ally used to get over di ffi cul ty of finding cutte~s in some 

I harvesting periods, while some state-controlled cereal farms (NAFCOl 

I 
I 
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normally use combine harvesters. 

Since small farn1::; nre so numerous, it will be evidently necessary to 

dcve lop mechanization, mainly ox-drawn and, even tu ally, the use of 

engine driven cultivators. 

All the studies carried out on this subject agree on this fact. 

A World Bank report ( 1), analyzing a sample of 290 individual 

holdings, shows that hire service would be justified only in 11% of 

the cases using a tractor. 

This report emphasizes, however, that ox-drawing is still the best 

solution. 

This policy is universally shared, even at government level. 

In fact, the use of tractors is only recommended where favourable 

conditions can be found, since large scale farming system are 

conditioned by the availability of spare parts, training programmes 

I 
for maintenance and selection of implements. 

I 
Note 1: appropriate tec~nology in Tanzania agric·..:l ture: some 

empirical and policy conclusions (1977). 

I Therefore, sur,cessive priorities will be: 

• local manufacture of improved hand tools and ox-drawn implements; 

I small processing machines; 

. tractor mechanization (2) 

I 
I 
I 
I 
I 
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CROPS 

Wheat 
Rice 
Maize 
Millet 

-

Sweet potatoes 
Cassava 

-

Groundnuts in shell 
Sunflower seed 
Sesame seed 
Seed cotton 
Sugar cane 
Bananas 
Cashewnuts 
Coffee 
Tea 
Sisal 

Cotton lint 
Tobacco 

- - -

AREA 

59 ,000 
114,000 

1,005,000 
211 ,000 

39,000 
695 ,000 

49 '000 
30,000 
43,000 

425,000 
39 ,000 

107 ,000 
10,000 

240. 000 

19,000 

· .. ~ - - -

T A B L E N.1 

MAIN CRCPS (FROM FAQ) 

1969 . 1971 

PRODUCTION 

65,000 
172,000 
817,000 
140,000 
234,000 

3. 373. 000 
32,000 
13,000 

11, 000 
210,000 

1,141,000 
539,000 
109,800 

49,000 
9,000 

198 ,000 
71,000 
12,000 

YIELD 

1, 113 
1 ,188 

813 
663 

6,053 
4,854 

662 
426 
260 
490 

29,600 

459 
897 
824 

657 

AREA 

50,000 
150 ,000 

1,300,000 
220,000 

53,000 
950,000 

94,000 
80,000 

260 

378,000 
42,000 

110 ,000 

18,000 
140,000 

32,000 

PRODUCTION 

70,000 
200,000 
750,000 
140,000 
330,000 

4,650,000 
S6 ,UOO 

40,000 
55,000 

167,:JOO 
1,287,000 

790,000 
72. 280 

68,000 

10,000 

81,000 
57,000 
21 ,000 

1981 
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2.3 

ll;ind tools 

No certain Jata are available on the rpi;d i tv ar.d importance 0f the 

demand of hand toob since, together w1 th national production and 

imports, there is a noticeable contribution of artisanal products ~t 

village level. 

An appraisal founded on the number of units for each enterprise and 

on the average life of some tools leads to the figures shown on 

Table 2. 

Note 2: It should be noticed, too, that a document (Structural 

Adjust~ent Programme 82/83/84/85, June 82) gives priority to animal 

drawing as the basis for the development of the agricultural 

mechanization in Tanzania (see Table n.2). 

The Ministry of Industry and N.D.C. (National Development Corporati-

on) estimates the following yearly need for the most common hand 

tools: 

Hoes 

Matchets 

Axes 

Showe ls 

Grass slashers 

Animal drawn tools 

4,800,000 units 

4,400,000 units 

745,000 

310,000 

130,000 

An important future development has been foreseen for this sector. 

Indeed the passage from handwork to 3r.imal drawing allows to 

increase eight times th~ arable surface and besides, is economically 

acceptable to the farmers. 
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Nevert.heless, since we are dealirw. with c' tradition:tlly pastoral 

pop1d<.!lior1, we musl keep i11 mind th;;l the pe<Js.oints have scarcely any 

kr.owlPdge of this agricirltural technique and even the necessary 

tools are not ea~ily found in the market. 

These reasons may explain why oxenisation has had no easy 

development up to now, even though about 60% of the cultivated land 

allows the use of animal drawn tools. 

These tools, then, are particularly present in the Shinyanga, 

Taoora, Singida and Arusha regions where approx. 8 - 15% of the 

cattle is used to that purpose. 

This cannot be said of many other regions where that figure does not 

even reach 1%. 

There are about 100-150,000 ploughs and lower quantities of harrows, 

planters, cultivators, carts, etc. 

The annual requirements of ploughs and other ox-drawn implements 

I have been estimated at approx. 40,000 units. 

I 
Local production is now very close to satisfy the demand considering 

the new production units and the fact that UFI (the ldrgest factory 

I 
in the country) has considerably increased its outp~t up to 20,l.)()0 

ploughs/year (in 1982 the prtoduction was 12,000 units only). 

I 
I 
I 
I 
I 
I 
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- Axes 
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'!'ADLE 2 - MAIN HAND TOOLS - QUANTITY PRESENTLY AVAILABLE 

QUANTITY 

(x 1000) 

8,SOO 

4,900 

3,700 

AVERAG~ LIFE 

( Ye::irs) 

3 - 4 

4 - 5 

4 - 5 

UNIT PER FARM 

(Pieces) 

3.1 

1. 5 

1 
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2 .. 1 Tractors and related implements 

There ;=we presently approx. 10,UU•I tractors (thP Ministry of 

Agriculture supplied the figure 01· 8952 registered in 1982, 4396 of 

which are cJ11t of USP) from a 1.aried range of manufacturers, (~<1ually 

distributed among state, government-controlled and private enterpri-

ses. It has been estimated, though, that 50% of them cannot be used, 

since they are out of order or lack spare parts. 

The average power of the tractors is 55 to 70 HP, but in some 

instances ( 1 arge government-controlled farms) big articulated 

tractors are used. 

They can even reach ?..70 HP and are employed when large size 

implements (especially chisels) are necessary. The average annual 

I· 
utilization (about 400 hours) is widely under the optimum. Moreover, 

it can be assumed that most of the time they are not used in 

I 
strictly farming operations but for transports on short and 

middle-lenght distances. 

I The situation is now improving because of the start of production of 

the VAL MET modul 604 tractor by TRAMA. Already more than 1, 000 

I tractors have been assembled less than 3 years. 

Yet the output of the plant is not enough to rr.cet plants that 

I account for an average need of 1, 500 tractors per year from 1985 

through 1988. 

I 
I 2.5 Harvesting machines and processing machines for treatment of 

products 

I 
Harvesting is presently a wholly manual operation. There is only the 

I 
I 
• 
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exception vf some large wheat farms under the management of NAFCO 

(National Food <:orporcit:ion) which avail themselves of ah out: Ll 

hundred combined harvesters. 

A similar situation affects the first trr>t<:iment of products. 

Treshers, shellers, mills, etc. have been estimated at about 

2000-3000 units, manually and sometimes mechanically operated. This 

sort of machinery is being distributed to the T.R.D.8. (Tanzanian 

Rural Development Bank) cooperative villages by means of low-inte-

rest rate financing. The aim would be to supply each one the 8229 

established villages with a product treatment unit. 

The present production (approx. 1000 units per year) comes from 6-7 

different manufacturers. These are mostly artisans and small private 

workshops whose output does not cover demands. 

I 2.6 Mid-level mechanization 

I There is no important example of the application and experimentation 

I of power tillers and simplified low-power tractors (1-20) able to 

farm on a surface of 10-12 ha. 

I Such a degree of mechanization, however, between animal drawing and 

conventional mechanization could easily be introduced in the country 

I together with the related implements, thus allowing the dev~lopment 

of areas not especially suited for cattle-breeding (tse-tse infested 

I areas). 

I 
I 
I 
I 
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HAND TOOLS 

ITEM 

1. Hoes 
Demand 
UFI 
Mbeya Plant 
Mwanza Plant 
Supply Gap 

2. Mate he ts 
Demand 
UFI 

I Mbeya Plant 
Mwanza Plant 

' Supply Gap 

I 3. Grass Slashers 
Demand 

I UFI 
Mbeya plant 
Mwanza plant 

I Supply gap 
4. HanJ spraler 

Demand 

I UFI 

Mbeya plant 
Mwanza plant 

I Supply gap 

I 
5. Spade 

Demand 
UFI 

I 
Mbeya plant 
Mwanza plant 
Supply gap 

I 
I 
I 

T A U L e N. It 

DEMAND - SUPPLY BALANCE 
(NumlJ.,r '000) 

1985 1986 

4800 4890 
2400 2400 

750 750 
60 80 

1590 1660 

4400 4430 
300 300 
900 900 

48 64 
3152 3216 

130 140 
60 60 

70 80 

33 36 

20 20 
6 8 
7 8 

310 340 

63 84 
21'7 256 

r 
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1988 

5100 

2400 

750 

100 

1850 

4660 

300 

900 

80 

3380 

160 

60 

100 

40 

20 

10 

10 

415 

105 

310 
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DEMAND - SUPPLY BALANCc 

ANIMAL DHAWN IMPLEMENTS 

ITEM 1985 1986 1988 

1. Plough 
Demand 87000 94000 109000 
UFI 20000 20000 20000 
Mbeya plant 10000 10000 10000 
Mwanza plant 6000 8000 10000 
Supply gap 51000 56000 68000 

2. Harrow 
Demand 2265 2490 2740 

:~ UFI 

Mbeya plant 1000 1000 1000 
Mwanza plant 2400 3200 4000 
Supply gap 

I 3. Ridgers 
Demand 870 910 1000 

I UFI 

Mbeya plant 
Mwanza plant 

I Supply gap 870 910 1000 

4. Cultivators 

I Demand 985 1085 1300 
UFI 

Mbeya plant 

I Mwanza plant 2400 3200 4000 
Supply gap 

I 5. Planters 
Demand 2265 2490 2740 
UFI 

I Mbeya plant 
Mwanza plant 1200 1600 2000 

I 
Supply gap 1065 f390 740 

I 
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ll 
r J TRACTOR DRAWN IMPLKMENTS 

ITEM 

1. Plou~h 

Demand 
UFI 
Mbeya plant 
Mwanza plant 
Supply gap 

2. Harrow 

I Demand 
UFI 
Mbeya plant 

I Mwanza plant 
Supply gap 

I 3. Cultivators 
Demand 
UFI 

I Mbeya plant 
Mwanza plant 

I 
Supply gap 

4. Furrowers 

I 
Demand 
UFI 
Mbeya plant 

I 
Mwanza plant 
Supply gap 

I 5. Seed drills 
Demand 
un 

I Mbeya plant 
Mwanza plant 
Supply gap 

I 
I 

' 

T A B l. E N. h 

DEMAND - SUPPLY BALANCE 
( Numbt~r' '0JO) 

1985 

1700 

800 

600 

300 

740 

500 

660 

460 

200 

595 

1700 

786 

914 

10 

10 

- t 2 -

1986 1988 

1800 1900 

800 800 
800 1000 
200 100 

780 920 

500 500 
880 llOO 

530 700 

200 200 
794 993 

1800 1900 

1048 1310 
752 590 

10 10 

10 10 



I 

f - 1 3 -

l1J@D0@ ~ ~o 
I . I , I ' • . · ~ • ~ · • . ~ f ~ l ; °, 

I G. :;h,.-:llcrs 

Ocmand :2GCJ ~GO :'f'.0 
IJFT 

I Mbe.v;i plant 
Mw:inza pl.::int 
Suppl.'! gap 260 260 260 

' 7. Planters 
Demand 240 260 290 
UFI 

Mbeya plant 
Mwanza plant 300 400 500 
Sup~ly gap 

I 
I 
I 
I 
I 
I 
I 
I 
I 
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J 
3. The present status of the industry of agricultural machinery 

J 
Thr prt>~<"'nt sil113tion of t.h~ sector r:tn be ot1tlined iiS follows: 

3.1 Hand tools and ox drawn implements 

Local production has developpcd lastly since the late sixties and 

includes various types of hoes, axes, matches, grass slashers, 

knives, ox ploughs, harrows, cultivators. 

The great majority of the products comes from one industrial plant 

(Ubungo Farm Implements Co. Ltd 10· 1ted in Car Es Salaam). 

Nevertheless, there is a number of mfr.or manufacturers at artisan 

level which offer a more diversified range of tools (e.g. specific 

I 
types of hoes). There is scarce information about the artisanal 

sector but it seems represented by village blacksmiths evenly 

I 
distributed all over the regions. 

According to figures elaborated by the Ministry of Industries there 

I 
are 14.000 blacksmiths and 70 artisan grm1ps. 

Furthermore two new industrial plants wer·~ built in Mbeya (4,000 

I tons/year when at full production rate) and in M11.anza (4,600 

tons/year). Information on some of the main producers of hand tools 

I and ox drawn implements are provided in the following paragraphs. 

I 3.1.1 UFI, Ubungo Farm Implements Manufacturing Co. 

I Uf'I is presently the largest manufacture of farm implements in the 

country It is state own and it was estnblished in 1968 with the 

I assistance of the People's Republic of China that supplied equipment 

I 
I 
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anJ technical know-how. 

The pn,d1wt.1on of llF! irwlud~s: 

hoc~ 2.4 Million pieces/year 

1)x drawn plough 20,000 pieces/yPar 

- Grass slashers 12,000 pieces/year 

With this production volume UFI can satisfy a large portion of the 

present apparent demand of hoes and ploughs. 

The factory has the following production lines: 

- 2 lines of production (alternating hoes and other parts) 

- 1 machine shop 

- 1 foundry (earth casting with one cupola) 

- 1 plough assembling section 

- 1 quality control laboratory 

The machinery and equipment installed are obsolete but simple to 

operate and to maintain. 

3.1.2 TEMI, Farm Implements, Arusha 

TEMI is a private own company and produce animal drawn multirole 

tool bars (plough, planter, cultivator) and carts. 

TEMI is receiving assistance by U.S. Aid within the Integrated rural 

development programme. The factory has been built in 1982. 

The production programme is: 

- 650 carts/year (produced~~ kit and delivered not assembled) 

- 500 tool bar/year 

- 2,000 shares/year as spare parts (made of mild steel) 
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Thvy hav·· designed anu produced the prototypes that h3VC been tested 

for L·wo y1•<.ffs in the Arusha region (imp l Pnents have bcf!tl given to 

lucril farmers for practic.:11 testing). 

TEMI has purpousely modified the origir.al tool bars design to make 

them suitable for the use of the mould boards produced by UFI (nice 

example of standardization). 

Main production equipment include: 

- 4 machine tools 

- 1 fl.li·nace 

- l small foundry operating with pig iron scraps. 

3.1.3 Mbeya Farm Implement project, Mbeya 

t The plant has started production in 1983. It will produce (beside 

tractor drawn equipment): 

I - hand tools 

I 
jembes 750,000 pieces/year 

pang as 900,000 pie~es/year 

axes 250,000 pieces/year 

pick-axes 20,000 piec:!s/year I 
sickles 75,000 pieces/year 

shovels 50,000 pieces/yP.ar I 
hand sprayers 20,000 pieces/year 

for approx. 2815 Tons/year I 
I 

- animal drawn implements 

mo•Jld boards ploughs 10, 000 pieces/year 

I harrows (G discs) l ,000 pieces/year 

I 
I 
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plough spi.!res 

At full cap:wity oper·ation the p~ant hi.is a sL1t'f of 400. 

The factory has been built with Indian know-how. 

3.1.4 Mwanza, farm implements plant, Mwanza 

The factory produces the following items: 

- hand tools (spades, picks, crescent hoes, hoes, panga, broad axes, 

hand operated sprayers) for a total of 559 tons. 

- Animal drawn equipment: 

plough 10,000 pieces/year 

• cultivator 4,000 pieces/year 

• toothed harrow 4,000 pieces/year 

planters 2,000 pieces/year 

I - Irrigation equipment (irrigation pumps, etc). 

I 3.2 Tractor drawn implements 

I Information on compani~s operating in this field are provided in tr~ 

following pa~agraphes. 

I 
I 3.2.1 Burns and Plane, Dar Es Salaam 

I It js one of the largest company operating in this field (after that 

I 
I 
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at Mbeya and M·.v;mza; its main prodw.:Ls <Jre carper, try, tanks c.tr1J 

trailcl's. 

It Ci.in prorluce up to 400 units of tractors rlrawn t:r;.iilcrs per year. 

3.2.2 Mbeya Farm Implements project, Mbeya 

Besides the production mix foreseen for the hand tools and animal 

drawn implements, the factory produces the following tractor drawn 

implement: 

- disc plough 800 pieces/year 

- disc harrows (12-14 discs) 500 pieces/year 

- cultivators (9-11 types) 200 pieces/year 

- disc spa:-es 6,0CO pieces/year 

I 
I 

3.2.3 Mwanza farm implement plant, Mwanza 

I The fellowing tractor drawn implements are produced: 

- disc plough 550 pieces/year 

I - cultivator 490 pieces/year 

- disc harrow 1,100 

planter 500 pieces/year 

- furrow er ] ,300 pieces/year 
I 
I - rotary cultivator 550 

- univerirnl coffe ploughing 275 

I 
I 
I 
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3.3 ~ractor proJuclion (assembly) 

Since 1978, however, the eovernmcnt had b~cn considering the 

possibility of establishing an assembling plant in joint-venture 

witr, the finnish firm of V<.llmet. 

The project has been implemented through the new company of Trama 

which has set up its assembling facilities in Dar Es Salaam (20% 

Valmet, 80% State Motors Corporation). 

The unit presently produced is the type 604. 

The 1,000th tractor assembled in this factory has been delivered 

in summer 1985. 

It is a modern tractor and quite advanced from the technological 

point of view. Its power and characteristics make it suitable for 

operation mainly in average size farms. 

The problems that could face are mainly in the area of maintenance 

(some components of the tractor are sophisticated and the mainte-

nance structure in Tanzania is not yet enough d~veloped). 

I J.4 Processing machinery 

I A handful of small scale manufacturers have undertaken a local 

I production of mills and other types of essential machines such as 

hullers, winnovers, shel le rs, heavy presses, of rather efficient 

I design and anyway suited to local products. 

The consul tan ts have ascertained that these manufacturers have 

I developed a rather high degree of selfsufficiency which makes 

their activHy less sensitive than bigger companies one to croni-

I cal shortages (e.g. by casting some parts instead of welding 

them). 

I 
I 
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Moreover·, the companies involved in this production are characle-

rized by ~n artisan-like 011t:lonk and internal organization, being 

the owners desigm.rs, supervisors and administrators at the same 

time. 

Hence, there is reason to assume that they sistematically 

minimizing the costs. 

Only exception to this trend is the Mang'Ula Mechanical and 

Machine Toe.is Co. Ltd, originally established for supporting a 

major railway construction and subsequently converted to other 

activities. 

Information on the major companies .Jerating in this field are 

p:-ovided in the following paragraphs: 

3.4.1 Manik engineers, Arusha 

I This company is privately owned and it was established in the 

I 
early seventies. It is speci~lized in hammer mills production. 

Theo~ ar is designer/manager/supe.visor at the same time. 

I Installed machinery includes Centre 1 a th es ( 5) drills ( 2) power 

hacksaws (2) guillotine (1) welding equipments and minor ones. 

I All the machines are either new or excellently maintened. 

Total labor force consists of approximately of 2C workers of which 

I 12 skilled or Eemi-skilled. 

Installed capacity should enable the production of 720 mills per 

I year in 4 different sizes. 

I 3.1.2 United engineering wcrks Ltd, Arusha 

This company js privately owned and it was established in the late 

I 
I 
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:;1;dir~t;. Ir. is n()w producing hamr:'ler mills and rice hullers, but 

prc·Jiously h:is 1mrli:rtaken the production of f;:irm implements, 

spring tined harrow:> on RAU (W. Germany) Jesign ;:ind disk ploughs, 

and even some machine tools. 

The machines are fairly old but nevertheless efficient: centre 

lathes (3) shaper (1) power presses (3) Pullmax machine (1) 

welding and fabrication equipments. 

The liEW management found necessary to set l_lp a pit furnace of 

homemade type in order to make the required castings (i.e. mills 

casings). 

Total labour force consists of approximately (20 skilled) and 3 

managers/supervisor including an Indian expatriate. 

Installed capacity is enough to produce 1,200 mills per year and 

360 rice hullers. 

I 
I 

3.4.3 Daram Singh Hanspaul & Son - Arusha 

I This company is privately owned. Although it has been existing for 

many years only five years ago it has initiated the manufacturing 

I of shellers hammer mills, huskers, winnovers. 

Their machinery is rather old and some have been modified to keep 

I the pace with the present production. A bending machine has been 

made and an ingenious pit furnace built ex nova. 

I There are 25 workers and the owner shows a versatile talent in 

developing and ineteresting range of machines. 

I B.S.H. are able to produce two models of maize shellers (one power 

I 
I 
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dr.iven and one hi:i11J opcr<.1Led~, one husker, one winnover, plus a 

numbc:· 'ii· whee] b::i1Tow~-; and U-bel L,;. 

Annual production should reach few hundred units. 

The obsolescence of the machinery is well balanced by the efforts 

of the company in making as many parts as possible by casting the 

available scrap (cast iron and aluminium). 

The factory is also actively involved in the repair of any kind of 

agricultural machinery, including tractors and by producing many 

necessary spare parts. 

3.4.4 M.M.M.T., Mang'Ula Mechanical and Machines Tools - Mang'Ula 

The company is owned by the Tanzania Government. 

The factory was originally built in 1969 by the Government of the 

People's Republic of China and basically aimed to provide service 

and repair support to the equipment used during the construction 

I 
of Tanzania - Zambia railway up to 1974. 

The plant has then been not utilized until 1977, when it was 

I 
nationalized and used to produce spare parts for industrial 

machin~ry and automotive industry. 

I 
The plant includes the following departments: 

- the foundry suitable for iron and non ferrous castings. 

I The cupola has a capacity of 5 tons/day but is used only at 

20-25% of the actual capacity; 

I - the forging shop, equipped with four pneumatic hammers of 560 

Kg, 150 Kg. and 75 Ke capacity and with three oi 1 fired heating 

I furnaces; 

I 
I 
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- the machine tools shop is equipped with lathes of vario11s sizl'>s 

;ind with sh;1ping machin~s. milling machines, ~;1irface 1'.rinders, 

boring machine~, etc.; 

- lhe mainlenance shop cnrries out repairs of medium size and 

heavy vehicle as well as the production of several types of 

spare parts; 

the oxygen production department that is equipped with an air 

. .: distillation plant, having a capacity of 100, 000 cubic/meter 

year. 

Total staff is 630. 

The production level has been very low so far, and the major 

activities are: 

- the maintenance of the equipment and vehicles of a nearby sugar 

mill and sugar cane plantation and the production of oxygen. 

The low utilization of the plant, in an area with no other 

I 
industrial plant and with heavy logistic problem to overcome (is 

connected to Morogoro, the nearest town, by means of a non-paved 

I 
road). 

In order to increase factory utilization, the M.M.M.T. has 

I started the production of simple post-harvesting processing 

machines and of water pumps. 

I Present and future production is shown in the following table. 

I 
I 
I 
I 
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PRESENT AND FORECAST PRODUCTION OF MMT 

Product n items 1984 

LiSht ensineering eroducts: 
Rice hullers (II ) 400 

Maize grinding mills (II ) 240 

Coffee pulpus (II ) 360 

Water pumps (II ) 300 

Sorghum hel lers ( II ) 30 

Platform balance (II ) 200 

Vehicles repairs (Dar -es-Salaam) 164 

SEare parts: 
Automotive (1000 Shs} 6,000 

Industrial (1000 Shs} 4,200 

Steel structures (tons} 250 

Low pressure boilers (tons) 70 

Blanks (to:is) 50 

Oxygen (m3) 8,000 

1985 

500 

300 

360 
400 

40 

300 

164 

7,200 

5,500 

300 
80 

50 

8,000 

1986 

.jl)(_, 

360 
36C 

SJO 

50 
4rJC 

:64 

7,200 

5,500 

300 

lJC 

5::' 
8 ,oou 

:~ 
B 
c:::=i 

:·~ 
~.@ --· 63 

en;~ 
0 -

N 
A 



- 25 -

The Comp3ny operates in the field of design ;md prod11ction of 

mechani cell cqui pment and spares, output ranging from carpentry to 

irrigation pumps. 

It is one of the largest engineering company in Tanzania and it is 

equipped with a mechanical workshop, well organized, including 

several machine tools (vertical and horizontal lathes, pillar drill, 

sensitive drill, milling machines etc). 

The plant is also equipped with a large foundry suitable for 

production of pig iron castings of weight up to 1,000 Kgs (this 

department has recently started the production of low head 

irrigation pumps, on the basis of design prepared by TEMDO). 

Tanks for water, fuel etc to be trolley mounted represent an other 

important output of the plant. 

NECO is also producing, on demand, non ferrous (bronze and aluminum) 

castings and their machining. 

I NECO is perfectly equipped to produce several kind of agricultural 

machinery, provided that a suitable design is provided. 

I NECO has its own engineering division able to industrialize a 

prototype but it needs more speci fie training particularly in the 

I field of rationalization of parts production cycles, identification 

of most suitable materials etc, in order to reduce production costs 

I and increase quality. 

I 
I 
I 
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'1. USE AND MAINTF.NANCF. OF AGRICULTURAL MACtHNF.RY 

·1. l Opera tor:.; 

Th" total number of tr::iclur' opt>rators t•xisting in T;:mzania is r10!, 

known exactly but by knowing the number of tractors in operation it 

is realistic to assume that their number ranges between 6,000 and 

8,000. 

Tractor operators do not appear very often in statistics and they 

have been neglected in most of the training schemes as if they are 

not in need of training. 

It has to be considered, to this conce~n, that most of the 

mechanical breakdowns which contribute to bring the average life of 

tractor down to a mere 1,000 hours, are explained with the low skill 

and technical knowledge of the operators. 

I 
On the other hand it has been observed that when the operators have 

been given a training a sudden improvement has been recordered as 

I 
tractors have been running without any major breakdown for years at 

the respectable rate of even 1.000 hours in a year. 

I 
Considering therefore the reliability of modern tractors, the 

importance of daily maintenance and the high returns of this kind of 

I training in a country where no less than 40-50% of the existing 

tractor are in need of repairs in spite of low hour meter readings, 

I the urgent need for a mass level training of the operators cannot be 

overemphasized. 

I It is recorded that a scheme for the specific training of the 

operators was started at Nyegezi in the early seven ti es with some 

I success. 

I 
I 
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Ir~ more n:i.:ent times a training programm~ bnt-h at thP0retic:i1 Cind 

pracli<'al level has been fullfillcd withi:, the M'Kongo Agr<Jmechani-

zation Pruject (RufijiJ implemented with Italian bilateral assistan-

The most common faults occuring during operation of agricultural 

machines affect in order of importance the following components: 

- implements, due to insufficient or wrong lubrification and to 

careless operations in unsuitable conditions (e.g. 

stumpyf'ields). 

- the hydraulic system, due to mistaken adjustment (e.g. not known 

use of drought/position control) and to use of 

unsuitable fluids (i.e. gearoils}. 

- three point thich, due to long off-the-road trips with the 

implements in working position (i.e. raised but 

with untightened chains and top link). 

- electrical system, due to unproper battery maintenance and unawa-

I reness of alternators faults prevention ( i . e. not 

to disconnect the alternator when the battery is 

I removed or during welding}. 

- injector pump, due to delay replacement of fi 1 ters and use of 

I contaminated fuel (e.g. with some water content} 

- tires due to careless operation on stumpy fields 

I - gearbox, due to unproper or frequent unnecessary use 

- engine, due to delayed change or insufficient oil refill. 

I 
I 
I 
I 
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4.~ Maintenance and maintenance personnel 

4.::.J Maintl'n;.mce to agricult<ll'ctl machinery is provided by different 

structures urn! at various levels: 

- the large farms are becaming self-sufficient as far as rnaint~nancr 

is concerned, by implementing workshops with personnel of 

medium-good level. 

- operators for third party, common in several regions (Mwanza, 

Shinj inj 'anga etc), usually owning 1-2 tractors provide ordinary 

maintenance with the help of local artisans and blacksmiths, 

particulary as far as implements and processing machinery. 

- agricultural machinery dealers operate a number of small mainte-

nance workshops and few large ones at Dar Es Salaam for complete 

overhauling. 

~ 
1 Some dealers have special maintenance task forces that can operate 

in the countryside when local skill is not enough 

I 
I 4.2.2 Machinery maintenance personnel to this concern 

I No reliable figure are available due to eterogeneous situation 

I 
caracterizing the repair facilities in the country. 

In the statal and parastatal sectors, however, it seems likely the 

I 
ratio mechanics/tractors to be 1 to 50. 

Repairs of tractors are undertaken by a number of institution such 

I as the Public works garages, agricultural authorities workshop, 

dealers firms, and often by the private owners themselves. 

I The origin of this mechanics seems to be eterogeneous with a 

I 
I 
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prevalence of un tlae job trained ones in the private sector, whilP 

in ttw statal/p:wast~1t.al sector, wh0re .111 the recruits have to 

undergu a trade test curnplying wi Lh government rules, the situation 

is alm··:~t opposi tr>, 

Most common sources of school training have been the technical 

schools, vocational training centres, technical colleges and 

curriculums are predominantly automotive oriented. However, if the 

availability of skilled labour force in the automotive repairs 

sector is scarce, in the agromechanical one, it is critical. 

There are two institutes in Tanzania presently training personnel in 

the agromechanical field. 

There are the M.A.T.I. (Ministry of Agriculture Training Institute) 

,. located at Nyegezi (Mwanza) and Milingano (TANGA). Theoretically the 
I 

I same, these institutes became increasingly differentiated since the 

I 
West German assistance to Nyegezi M.A.T.I. made possible there the 

build up of advanced technical facilities and effective training. 

I 
On the other hand, the output of approximately 60 diplomates per 

year (40 from Nyegezi, 20 from Milingano) is far from having an 

I 
impact). 

The private firms which commercialize agricultural machinery in 

I 
Tanzania are in their majority involved in other sectors as wel 1, 

ranging from earth moving machinery to small cars. Generally 

I speaking they have recycl~d capable mechanics by training them on 

the additional repair producers required by moden tractors. 

I With the support of their mo~.er companies (i.e. overs~as in plant 

training). 

I 
I 
I 
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r, • HE~>l-:ARClf, Ul':S I GN AND DEVELOPMENT 

I Th,.'.;e ~ctivit1e~;, in th·~ field or Qgricultur;:il machinery, are 1~1:.i.inly 

c_·~1rried out by the following companies and/or institutions: 

I - Mang'ula med1anical and machine tools Co. 

- Ubungo farm implements Ltd, Dar Es Salaam 

I - Centre for agricultural mechanization and rural technology, 

CAMARTEC, Arusha 

I - Tanzania Engineering and manufacturing design organization TEMDO, 

A rush a. 

I While the research, design and development activity of the two 

I 
factories (M.M.M.T. and U.F.I.) are primarily devoted to implements 

and machinery to be produced in their factories, the other 

I 
organizations are specifically operating in the design and enginee-

ring of agricultural machinery and their parts. 

I 
I 

5.1 TEMDO Arusha 

I 
5.1.1 Origin of TEMDO 

I The idea of creating an "Engineering Design Centre" to promote the 
t 

development of machine design capabilities was first realised during 

the charting out of the country's third five year development plan 

(1975/76-1980/81). 

The Plan also realised that lack of engineering design capabilities 

in industry was a serious constraint in the overall efforts towards 

industrjalization. 
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I 
The Pli:mt therefore recurnmemkJ the e:::;tablishment of an Engineering 

I Desii:;n Cent:n~ . .,.,.orking, on t:his recornrr1e11d.-1t.ion :u1d other subsequent 

studies, the Government established TEMDO through Parliament Act No. 

I 23 of 1980 ~;hich becarn~ operation~1l in .July 1982. 

TEMDO is under the Ministry of Industries and Trade. 

I 
I 5.1.2 Functions 

I The main objective of TEMDO is to design and to promote engineerir1g 

design and adaptation of machinery for manufacture in Tanzania. In 

I addition, TEMDO will provide technical consultancy services in 

mechanical engineering. 

I The detailed f~nctions of the Organization are: 

a) to design and promote the designing of products and processes 

I for Tanzania industry in accordance with national industrial 

development policy; 

I b) to adapt foreign designe of machinery and equipment to suit 

local conditions of manufacture, use and maintenance; 

c) to manufacture and develop prototypes and spare based on designs 

produced by the Organization as well as those which may be 

brought to the Organization; 

d) to design tools, dies, jigs and fixtures required by the indu-

strial sector; 

e) to provide technical extension services including training aimed 

at increasing the skills of technical manpower at all levels and 

establishments in the country and enabling industry to produce 

the products or processes for mass marketing; 
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I 
I f) eith•'r alo11e or 1n co-op"rLihon with other bodies, :o assist the 

I indu:;t:rial sector in solving productio:1 hc,ttlenecks for the 

purpo:>es of increasing productivity, caparity utilization and 

I qual i Ly of products; 

g) to provide rele•1ant information and advice to the industrial 

I sector relating to production, purchase and supply, quality 

control, marketing and other related areas; 

I h) to identify and conduct short courses in so far as it is withjn 

the competence and capacity of the Organization, to co-operate 

I with other institutions in the conduct of such courses; 

i) to give on-the-job training to engineers in designing, produc-

I tion engineering, four~ry technology, metodology and metallurgy; 

I 
j) to conduct a systematic on-the-job training in tools, dies, 

presswork, specialized welding, design, draftsmanship (mechi-

I 
' 

nical and structural machinery m~intenancc), and for industrial 

electricians and elect~onic technicians; 

I 
k) to offer consultancy services on material testing, metodology 

design and other technical undertakings; 

I 
1) to act as the national link with other international ins ti tu-

tions engaged in activities related to the function of the 

Organization; 

m) to do such things incidental or conductive to the fulfilment of 

the objectives of the Organization as the Board may decide. 

5.1 .3 Organization structure 

for the purpose of carrying out its functions, TEMDO will be orga-
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11ized into FOUR directorates in addition t;n the nfficP of th~ 

I Dircctiir General. 

These will include: 

I - Design Directorate 

- Prototype Development and 'i.'esting Directorate 

I - Technical Extension Services Directorate 

- Finance and Administration Directorate. 

I 
5.1.4 Location 

I 
I 

The headquarters of TEMDO is Arusha. The Government has already 

allocated land for- the construction of offices, workshops, labora-

I 
tories and staff houses. At present the offices of TEMDO are housed 

at the Arusha International Conference Centre. 

I 5.1.5 Planned staff strenght 

I It is planned that at full operational stage TEMDO will have a 

I 
total staff strenght of 310 personnel. 

Sixty percent of these will be engineers, technicians and artisans. 

The other staff will consist of adiministrative personnel. 

5.1.6 Facilities 

TEMDO will be equipped with fully fledged design offices, workshops 

will as far as poRsible be self-contained to facilitate easy 

manufacture of p1·ot ' Staff houses will also be constructed. 
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5.1 .7 Li11ks with other organizations 

In the performance of it::; functions, TEMDO will, wherever possible 

establish close working relationship with locdl and foreign insti-

tutions or companies engaged in activities related to design acti

vities or promotion of machinery design and manufacturing for 

exchange of information. 

5.1.8 Modalities of work and financial resources 

In addition to providing technical consultancy services in th· 

field of mechanical engineering, TEMDO designs or i _·ototypes wi 11 

be passed ~v industry for commercial production. TEMDO will charge 

fees for the technical consultancy services that it wi 11 cender to 

its clientele and it will also charge fees in the form of royaltie3 

for designs that will be passed to interested commercial manufac-

turers. 

TEMDO will also receive funds from the Government in the form of 

subvention to meet development and operational expences. 

5.1.9 Present staff 

The technical staff is presently including six engineers, one 

technicians plus two egyptian engineers who provide technical as

sistance on a programme financed by the Egyptian Fund for Technical 

cooperation for Africa. 

Even if TEMDO will work for a wide spectrum of industries high 



I 

I - 15 -

I 
I 

priority will lJe giver~ to thP des1gn, enginperinr. anrl Terhnir.--il 

I assi0L111Cf? to Uie produc-ti<l!l <Jf agrir·1JlturaJ machinery :mu implc-

ment:..;. 

I Addition~! information on TEMDO are provided in the annexe A. 

I 
I 

5.2 Centre for agricultural mechanization and rural technology CAMARTEC 

I 
The centre for Agricultural Mechanization and Rural Technology 

(CAMARTEC) was established by an Act of Parliament in November, 

I 
1981. The aim of the centre is to improve the quality of rural life 

through development, adaptation and implementation of appropriate 

I technologies in the fields of agricultural mechanization water 

supply, building construction and sanitation rural transport and 

I 
energy. 

CAMARTEC which officially started its operation in July 1982 is a 

I merger of two saparate Institutions one formerly known as Tanzania 

Agricultural Machinery Testing Unit (TAMTU) and Arusha Appropriate 

I Technology Project (AATP). TAMTU used to test agricultural 
machinery for their suitability to Tanzania conditions. TAMTU 
activities date back from 1955. 

AATP was started in 1977 as a project under Small Industries Deve-

lopment Organization (SIDO). The functions of the project were to 

do research and development in building materials, rural trans-

portationn energy and water supply. Both i nsti tut ions apart from 

their station activities, had extension and production responsibi-

li ti es to ensure that the developed technology reaches the people 
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in llic field. 

I 
centre is 16 Kilometers from Arusha municipality on the Old Moshi 

I Arusha road and railway. The location of the centre offers R good 

working environment with cool temperatures and average rainfall. 

I Located on 80 hectares of level land, there is enough room for 

I 
residential area, offices, workshops, testing ground and recrea-

tion. 

I 5.2.1 Function of the centre 

I The functions of the centre include: 

I 
a) to carry out applied research designed to facilitate the desi-

gning, adaptation and development of machinery and equipment 

I suitable for use in agricultural and rural development. 

b) to develop and manufacture approved prototypes, components and 

I cultural tecni ques and technologies, and evaluate their sui ta-

bility for local adaptation; 

I c) to adopt foreign designs of agricultural machinery and equipment 

to suit local conditions of manufacture and maintenance. 

' 
d) to perform tests on all types of machinery and equipment i nten-

ded for use in agricultural and rural development in the United 

Republic and to publish their results. 

e) to conduct short training courses designed to provide practical 

training and knowledge to village communities in the use and 

maintenance of agricultural machinery and other appropriate 

technology devices. 
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I f) tv offer consultancy services on th<> rles i gni n~, t 0 s ting 8nd 

I g) to act as the National lin~ with other national and internatio-

I nal institutions engageJ in activities relaterJ to the functions 

of the centre. 

I 
5.2.2 Organizational structure 

I 
The centre is a parastatal organization under the Ministry of 

I Industries. The running of the centre is directed by the Board of 

Directors under a Chairman appointed by the President of the United 

I Republic of Tanzania. 

The day to day management of the centre is directed by the Director 

I General also appointed by the President. 

I 
There are three directorates under the Director General; these 

include: 

I 
a) Directorate of Technology Development 

b) Directorate of Testing and Production 

I 
c) Directorate of Extension and Training 

' 
5.2.3 Services offered 

I The centre has quite a number of proven technologies in the fields 

of Agricultural Mechanization and Rural Technology which can be 

' 
adopted for use any where in Tanzania. The centre can presently 

offer both centre-based and field training as well as consultancy 

services for the production and the use of: 
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I 
I a) Linn impl cments 

1 • !!;:md pl;Jnler 

') Cultivator <- • 
I 
I 3. Kifaru plough 

4. Seed attachment 

I 5. Kifaru plough with seed attachment 

6. Ground nut sheller 

I 7. Winnover 

8. Spike tooth harrow 

I 
b) Rural transportation 

I 1. Ox-cart with pneumatic wheels 

2. Ox-cart with metal wheels 

3. Complete axle with pneumatic wheels 

4. Ox-cart accessories with pneumatic wheels 

5. Complete set for ox-cart accessories with metal wheels 

6. Donkey cart 

7. Hand cart 

8. Wooden wheel-barrow 

9. Metal wheel barrow 

c) Low cost house construction 

1. Cinva ram machine 

d) Water 

1. ferro cement tank for water catchment and storage 

2. Hand pump 

3. Rope washer pump 



I 

I 
I 4. Ct.:rr1vnt w:.iter jar 

I 
1
1, windmill 

I c) Enrrgy 

1. Bio-gas designs and gas holders 

I 2. Solar water heaters and driers 

I 5.2.4 The main activity of CAMARTEC is the Extension Service for the 

farmers in various villages and it operates in two directions: 

I The introduction of new, but simple tools (as for instance the 

manually driven water pumps, the wheelbarrows, the bycicle or animal 

driven cart, the production and use of bio-gas) and the realization, 

I 
with simple means, using cheap and easy available materials of 

already known and used machines (as the wooden beam plow, the irri-

I 
gation water pump, made mainly of wood. 

I 
For this reason the Directorate of Technology Development is divided 

in two Sections: 

I a) Section for Agricultural Mechanization 

b) Section for Rural Technology 

It is a practical type training carried out in two main forms: 

- The first called Central Training and consists in concentrating a 

certnin number of farmers having interest in new equipment and/or 

machines designed and developed by CAMARTEC (an exemple is the 
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I bio-gas producing unit developed by CAMARTEC ~nrl alrearly reprodu-

I 
ccd in c-nnsidcr:'lble number for use in vill<-iges both for lighting 

and cooking). During this training the characteristics and the 

I operation of the etj11ipment. in subject :ire discussed. 

I - The second type of training, rural training, is more or less a 

form of extension. 

I CAMARTEC experts visit the villages, carry out tests on equipment 

and train local peasants to carry out maintenance and repairs 

I on machines already in use, tractors included. 

I CAMARTEC does not provide to village blacksmiths and workshops the 

blueprints of the equipment designed, because the recepients have 

' not enough technological capability; it supplies the artisans with 

samples that are then copied in the various villages. 

t Drawings prepared by CAMARTEC are of course always available from 

file. 

I CAMARTEC activity covers the whole country, even if obviously con-

I 
centrateo, for the time being, in the Arusha region; the establish-

ment of CAMAPTEC subsidiaries in the various regions is now under 

consideration. 

CAMARTEC is also accomplishing the testing on the imported tractors 

and agricultural machinery. 

As a gen~ral impression the consultant feels that the CAMARTEC 

personnel have good specific knowledge and are able to obtain fair 

results in spite of the scarce means. 
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I 
Ttw srn;:ill lndus!ries fl·.~velopment ''rganizatiun is not directly 

invulve:! in th.. fie1ri of desigr: .:md dr~vP1opment of industrial 

I products but plays an important r·ol•· in the development of the 

small medium sizes industry in Tanzania by providing low-interest 

I financing as well as technical assistance in several fields (like 

maintenance). 

I It is backed by SIDA that is also engaged in organizing transfer of 

know- how from similar Swedish companies. 

I The SIDO, that has a staff of 35 experts, organizes also training 

courses meetings, on specific topics and finances training abroad. 

I SIOO is also planning to expand the training activity by 

cooperating with existing infrastructures (National Vocational 

I Centres, Technical Colleges etc.). 

I 
I 
I 
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Institutions to be assisted and equipment __ to be provided 

Thr, in>titution th;cit have been ~t·!f'ctcci for tf1i::; project. Clre: 

- 'L.mzania Engineering and monufacturing Design Organization, TAMDO 

- Centre for agricultural f!lPr!iar.i zat.i on and rural tf~chnology, 

CAMARTEC 

As described in the previous paragraphes, both ins ti tut ions are 

active in the field of design and engineering of agricultural 

machinery and implements. 

The equipment proposed are: 

Drafting tables complete with adjustable chair to use in design 

offices. Size 62xl03 cm. 

Suppliers: Zucco (Italy) or equivalent. 

Drafting tables complete with adjustable chair. Track type with 

base cabinets to use in design offices. Size 100x200 cm. 

Suppliers: Zucco (Italy) or equivalent. 

Drawing ~opying machine (to prepare blue prints), ammonia or 

ammonia free operation - working width 120 cm. 

Suppplier: Oce (Holland) or equivalent. 

Storage cabinets for drawings storing Flat-plan type. 

Size Al and AO. 

Suppliers: Neolt or Facomet (Italy) or equivalent. 
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Drawing filir.g cabinets for storing; drawin1~s - Vertic;iJ typ(~. :::izr> 

J\ l AO 

Suppliers: as above. 

Photostating machine for copying drawings. Automatic toner control: 

Model DD 5511 Toshiba or equivalent. 

Reports, trimming and binding equipment for binding design reports 

up to 30 cm. length. 

Supplier: GBC (Germany). 

Projector for transparent drawings: size A4 for educational or 

demonstration purposes. 

Supplier: 3M (USA) 

Film projector 16 mm. for educational or demonstration purposes. 

Calculators scientific for t1se by design engineers. 

SHARP EL - 5101 (Casio FX 710 P) or equivalent. 

Drawing equipment/instruments - Drawing instruments sets; other 

drawing aids. For use by engineers and draughtsmen. 

Tracing paper for tracing drawings - Rolls size Al and AO. 

Hlue printing paper for producing drawings bl11e prints. 

Rolls Size A4 Al and AO. 
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I L'ilnspcir-.·rit raper r"r· use 1·;ith projr:-ctor (Item n. 8) 

I 
I rersonal computer' for engineering design work complete with video 

set and printer, 300-500 Kbyte memory. 

I Suppliers: Hewelett Packard, Olivetti, Apple or equivalent. 

I Video recorder VHS system portable type for playing educational 

programmes. 

I Suppliers: S~ny, Hitachi, Grundig or equivalent. 

I Video camera VHS system portable type for photographing live 

educational programmes in industry. 

I Suppliers: as above. 

I Video cassettes for recording educational programmes. 

I 
I 
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I 
I Desip,n office ref'cn;nce handl.Jonk 

I l. M~rk ':-; starnhr-d handbook "or mcch;m i cal engi nP.ers 

Materials handbook 

I Fluid power t:r;insmission fll3 

4. Material handling library 

I 5. STD HB for fastening and joining 

6. Pump HB 

I 7. Tool and manufacturing engineers HB 

8. Metal forming HB 

9. American machinists HB 

10. Machinery HB 

11. HB of plastics and elastomers 

12. Paint HB 

' 
13. Engineering calculation HB 

14. Lubrification engineering 

15. STD HB for electrical engineers 

16. Maintenance engineering HB 

17. Handbook of fixture design 

t 
18. Die design HB 

19. Techniques of pressworking sheet metal 

20. Plastic tooling and manufacturing handbook 

21 . Fundamentals of tool design 

22. Chemical engineers HB 

23. Industrial engineering HB 

24. HB of practical gear design 

25. HB of hydraulics 

26. Process instruments and controls HB 

The handbooks are all obtainable from: 
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Li 11eal LJbl ishing Co::1pd11y 

I 
Darien, CT 0Gt320, U.S.A. 

I Tel. 203 - b~S - 7676 

Telex 643 - 438 Lineal Co. Darn. 

I 
8. Equipment for "Centre for agricultural mechanization and rural technolo-

I gy CAMARTEC 

I 8.1 Audio visual equipment for training including: 

- video camera 

I - portable recorder 

- TV set 

I video cassets, 60 pieces 

' 
- film projector 35 mm 

- camera, reflex 35 mm 

I B.2 Library materials 

I 
The same already listed for TEMDO 

8.3 Training machinery and equipment 

- sedimentation analysis equipment complete with glass cylinder 1000 

MLS with marks for particle size distribution, rubber stopper, 

soil hydrometer, graduated 0.995 to 1.030, monographic chart for 

determination of "stoke law". 

- continuo~s arc welding equipment 
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I - ~lup w~tches 4 pieces 

I - gru0v i ng t <YJ: (with st~ r. !. inf; i;;111ge) 

I In ariditirin CliMARTr:r: would like to receive a mobile workshop 

equipped with simple machines and tools for maintenance of 

I agromachinery in the field. We think that it would be useful but 

probably too expensive (over 15,000 DOLL.) and not completely within 

I the scope of this project. If funds are avilable a reconditioned 

second hand unit could be considered. CAMARTEC already agreed on 

I this idea. 

I 7. Proposed training activities 

I Two design engineers, one belonging to TEMDO and one to CAMARTEC 

I will be exposed to a specific training in the design and production 

of medium and small scale 3gricul tural machinery and implements 

I These engineers will be trained also in training methodology so that 

can organize, in town, their owr. courses. 

I The courses have to be held in such a manner as to instill not only 

the basic of designing itself, but also the principles of material 

and operation testing as well as knowledge about marketing and 

products. 

The c0urses will last one-two months and should deal with the fol-

lowing main topics: 

a) Hints for design 

- the implements as a part of a system 
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- the systt·mat.ic ;:iµprnarh o; t-he df".'"]npment of .1 +-0chnic;il p1'•1duct; 

th·~ speci;-d modrd 

I 
- the :1c1:elerating develoµmenl wrwk in the Third \Norld 

- strategies of the accclrr::ition of the process of innovation 

I 
- basic condi lions 

- the different aspects of "quality" 

I 
b) a strategy of mechanization 

I - introductiori 

- definition of the role of mechanization; 

I - the need of a strategy 

- planning: elements, pro~ess, objectives, goals, determination 

I - policy-issue: development and integration 

I c) the design of an agricultural machinery versus agricultural 

conditions and soil characteristics 

I 
I 

d) special items on engineering design 

design and heat treatement 

I 
- design of castings 

- directives for engineering point and ~~r3~ls, from th~ point of 

view of material, manufact11ring and use, on the aspects of 

availability, cost, waq~e 
ies, surface and enviromen-

tal influences 

e) ergonomics in machine OL 

- theory and application 

- application exercis·~s in the drawing room 
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- iru11 steel, cast iron :md other metals, pl as ti cs 

I - mecn;J11ical properties and tests: coriposition, breaking point, 

fatigue resistance to chemicals and temperature. 

I 
g) pumping and pumps 

I - definition of viscosity (Newton), Poiseuille-current, Reynolds 

number, resistance pipe system, calculation of pump pressure 

I and need of power 

- calculation of a screwpump, design approach 

I 
h) transmissions 

I theory and comparison of beltdri•1e, V-belt dr-ive, chain drive 

I 
timing belt drive 

- theory of the propeller shaft 

I j) workshop technology 

I 
- contributory processes 

- metal cutting and machining 

I 
- Jigs and fixtures 

- numerical control 

I 
k) the use of renewable sources of energy and other non oil based 

' 
fuels. 

' 
1) general machanics 

- ~asic principles of endothermic motors 
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I - basic prirwiples of .-]r·c·t.ric motor:::; 

- basi1 prin1'iples of f.ransmi!;!;:on sy:;tem f"r·,>rn d:·iving t.o output 

I unit 

- defininp external forces acting or the criuipment :rnd the com;•·-

I quent interrelating forces between 1.:ur::µontnt p<..r L::; 

I 
- basic principles for calculating these parts 

- analysis of experimental data 

, .. 1 .·. m) definition of characteristics of equipment 

I 
- definition required function and working conditions 

collecting information concerning analogue equipment on the 

I 
market and examining the same 

- analysis technical solutions adopted and technology employed on 

I machines operating in ancillary sectors, outlines of basic 

characteristics of the equipment 

I 
n) designing of equipment 

I studying theory of general machine design 

- defining external forces acting on driving or working parts 

I - calculating the internal forces acting on both stationary and 

moving parts of equipment whilst working in relation to about 

' 
mentioned external forces 

- determining dimen·ion of different parts of equipment 

- designing the same 

- redesigning as a result of initial test data 

- drawing-up final plans after second test phase 
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I o) t •:sting of equipment 

I 111<-Jking the first pr0totype usinc 3ny kind of mat•·:·i.-:il r:ivailCJble 

- cHrrying out the first round of tests to check that equipme~t 

I meets requirements as far as oper~tiun and material quality is 

concerned 

I studying tests result together with those in previous stage 

- making two project types from materials equipment to those 

I foreseen for industrial production 

- carrying out two drawn of tests to check results of modifica-

I tions 

- giving g0 ahead for pre-qualification 

I - quality control of the same 

I 
- final go ahead for industrial production 

I 
p) industrial production 

- studying final design 

I 
- budgeting of production cycles 

- identification of tools and equipment necessary for the produc-

I 
ti on 

possible revision of design in view of machining requirements 

' 
- estimating investment required 

- estimating fixed and variable costs 

- carrying out pre-production with production materials 



I 

I - 52 -

I 
• • .. , ' I : • ~ , • . • , ~ 1 • • • , • 

I 8. /\ddi tional technical a:;sistance 

I Both in:..;tilut.i .. 11s rweri to train ;::it least two mor•' 0 nginccrs. Jn 

addition all t.r':iir:ers should carry out the follo'Ning recommended 

I activities: 

8.1 Practical tests 

I 
The training programme to be conducted in a foreign ins ti tu ti on 

r'' 
should include also some practical +ests to be carried out on va-

rious types of machinery. Some of the suggested test are indicated 

I below: 

drawn bar test to evaluate the tractor's drawnbar performance in 

I accordance to slip and specific fuel-consumption 

I 
P.T.O. test to evalutate the pto performance in accordance to the 

specific fuel-consumption of the given tractor 

I 
I.C. engine testing 

test of the engine with variable compression ratio to find the 

I 
relation between compression and specific fuel consumption 

- pump test 

I 
test of a pump turbine 

- etc 

8.2 Visits to manufacturers and institutions 

Some visits should be organized to: 

manufacturers of agricultural machinery and implements 

- agricultural machinery testing institutes 

laboratories of agricultural engineering department of universi-

ties. 
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I Visit t.<1 :1 develo~ing country 

I It is su;'.13ested that at the end of the course the trainees, together 

with two of the lectrurers wi 11 visit a number of industries and 

I agencies in a developing country where the agricultural machinery 

field is particularly large. India could be selected because this 

I country has developed appropriate technology in this field and has 

also supplied design of agricultural technology implements to 

I various countries including Tanzania. 

The study tour shuold last two weeks and should include: 

I - major institutions devoted to agro-mechanization design, experi-

I 
mentation and testing 

- major industries invlol ved in agriculture equipment engineering 

I 
and production 

- major engineering industries producing spare parts for the 

I 
agriculture machinery. 

I 
8.4 Technical follow-up 

I Once the trainees have returned back to their ins ti tutiom; they 

will need some technical follow-up to bette~ apply the fundamentals 

they got during the training to specific topics related to their day 

to day duty. For this resc:son it is suggested that two experts in 

agro-equipment design, production and testing will be posted in each 

country for a period of six months. One experts wi 11 focus his 

attention on the production aspects while the second will deal with 
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I '._cc.:>ting, identificalion vf mos;, appropriate design chacacteristics 

I 
.. ~ ' 

:.~,,,n goals rvr this mission would be: 

I - Lo proviri·, technic;tl expertise to solw~ o;pecific application 

problems together with the trainees; 

I - to lecture local medium rank engineers on some topics like product 

engineering, quality control, testing procedures etc 

I - to revise together with the trainees, the design of some machinery 

and/or implements currently manufactured, introducing where 

I possible and needed, improvements to semplify their production 

and/or to make them more suitable to local cooditions 

I - to provide necessary inp•Jts and technological back-up to improve 

·I 
existing production systems, quality control and routine mainte-

nance procedures 

I 
- to organize a workshop to the Government decision makers to 

revise major guidelines of agricultural machinery application in 

I 
the country and identify the most appropriate level of agro-mecha-

nization in the country. 

I 
I 




