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5. &cent Initiatives in Africa: 1976-1986 

5.1 International interest in wheeled 
toolcarriers in Africa 

Having considered the experiences of India 
and of ICRISAT, it will be useful for us to 
return to Africa and review recent initiatives. 
It may be recalled that in the 1960s large- 
scale promotion of wheeled toolcarriers had 
occurred in Senegal and The Gambia with 
smaller-scale promotion in Uganda and Bots- 
wansr. Evaluation trials of early Polyculteur 
and NIAE designs had been carried’out in 
several African countries including Came- 
roon, Ethiopia, Kenya, Madagascar, Malawi, 
Nigeria, and Tanzania, generally with the di- 
rect involvement of British or French aid 
personnel. 
In contrast to the period 1955-75, the last 
ten years have seen much more inferrutionaZ 
involvement with wheeled toolcarrier pro- 
grammes in Africa. The number of countries 
working with wheeled toolcarriers has in- 
creased greatly, and the internationalization 
of donor support can be illustrated by the 
fact that expatriate technical assistance staff 
working in this field in the last decade have 
included many funded by international cen- 
tres and organizations such as ICRISAT, 
IDRCi ILCA, F.K!, IFP,E and the ‘r’--iA -vu1 u 
Bank. In addition TV tire historical involve- 
ment of Britain and France, in the past ten 
years other bilateral programmes including 
those of Norway, Sweden, USA and West 
Germany have become involved in funding 
work in this field. 
As will become apparent much of this re- 
newed interest derives from ICRISAT’s in- 
volvement in toolcarrier research, develop 

ment and promotion. In West Africa some of 
the work with toolcarriers has actually been 
carried out under the auspices of ICRISAT 
in Mali and Niger. ILCA’s evaluation of tool- 
carriers can be considered as having been 
derived from its CGIAR linkages with ICRI- 
SAT’s. Workers in several countries have 
cited ICRISAT’s encouraging work in this 
field as a major reason for their own invol- 
vemen t, and several programmes have 
requested technical drawings of toolcarriers 
from ICRISAT. However the phases of 
wheeled toolcarrier development being high- 
lighted are merely an attempt at convenient- 
ly examining a continuum of numerous dif- 
ferent activities. Thus, while the international 
“surge” of interest appears real, there has 
also been a consistent pattern of continued 
research, development and promotion by 
Jean Nolle in conjunction with French 
manufacturers and organizations. NIAE has 
also continued to be closely invGiv& not 
only through its collaboration *vi*& ICRI- 
SAT in the development of the Xikart, but 
also through its links with British aid pro- 
jects in several countries. 

5.2 Recent initiatives in West Africa 

5.2.1 Mali . 

In Mali where animal traction is very well 
established and where there are about 150000 
plows and 70000 simple toolbars in use, at 
least six designs of wheeled toolcarriers were 
evaluated on research stations between 1974 
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Fig. 5-1: SISCOMA Polyculteur from Sotuba Re- 
search Station awaiting repair at SMECMA factory, 
Mali, 1986. (Photo: P.H. Starkey). 

and 1986. Test Report No. 48 of Division du 
Machinisme Agricole (DMA) provides results 
of on-station tests carried out in 1974 on a 
~olyculteur made by SISCOMA of Senegal 
(DMA, 1976). With a simple plow fitted the 
toolcarrier only worked well if it was ad- 
justed to plow deeply, at which point the 
power requirement was excessive for the 
oxen. With more superficial plowing lateral 
stability was poor and it was concluded that 
it was less effective and less convenient than 
the simple rnouldboard plows widely used in 
the country. In 1979 two 7kopisem wheeled 
toolcarriers designed by SATEC (Societe 
d’Aide Technique et de Cooperation, 
France) were tested at Cinzana by OACV 
(OpCration Arachide et Cultures Vivrieres) 
and ICRlSAT. The Tropisems had large 
metal wheels and a range of attachments in- 
cluding cultivating tines and were considered 
functionally equivalent to the Polyculteur 
(Shulman, 1979). After the tests on the 
Polyculteurs and Tropisems there was no 

Fig. 5-2: Nikart prototype made at CEEMA in Mali but not used after initial trials. (Photo: P.H. Starkey). 
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follow-up importation, and all initial models 
were abandoned rather than used. 
Ten Tropicultors made in India were success- 
fully used on research stations at Sotuba and 
Cinzana in ICRISAT crop-breeding -trials 
from 1980 to 1984, and at least one was pas- 
sed on to a Centre d’Animation Rurale (at 
Cinzana). Because of the high draft require- 
ment four oxen were used to pull the Tropi- 
cultor for plowing at Sotuba. By 1986 none 
of the Tropicultors remained in use at ,any 
of these stations or elsewhere in Mali. In 
1981 five early prototypes of the Agribar 
were brought to Sotuba and Cinzana by 
ICRISAT. One was tested for a brief period, 
but all were abandoned after 1982, as the 
Nikart was found technically more efficient. 
The fust Nikart prototype was tested at 
Cinzana in 1982, and subsequently ten were 
supplied from India in 1983. In addition a 
Nikart was fabricated in Mali by Centre 
d’ExpCrimentation et d’En&gnement du’ 
Machinisme Agricole (CEEMA) in 1984, but 
after initial on-station tests it was never 
used. In 1986 six Nikarts were in regular use 
at Sotuba and Cinzana md ICRISAT scien- 
tists considered them valuable for on-station 
crop research programmes as a means of pre- 
paring uniform research plots for plant- 
breeding trials. However the ICRISAT Mali 

Programme had not carried out any research 
relating to toolcarrier use in local farming 
systems and research scientists did not con- 
sider the Nikart as suitable for the small far- 
mers in the area due primarily to cost and 
complexity (S.V.R. Shetty, Principal Agro- 
nomist, ICRISAT Mali Programme, personal 
communication, 1985 and 1986). 
Four of the ICRISAT-supplied Nikarts were 
distributed to smaller centres and in 1986 
one Nikart was lowed to a farmer at the 
village of Kaniko for evaluation. This Nikart 
may have been ,the only one in use by a 
small farmer in Africa and so the on-farm 
trial was closely monitored by the Division 
de Recherches sur les Systemes de Produc- 
tion Rurale (DRSPR). After one season of 
on-farm trials, the initial impression was very 
pessimistic about its applicability to village 
conditions in Mali on purely technical 
grounds (Piters, 1986), and economically it 
certainly could not be justified. 
In 1986 a prototype toolcarrier designed by 
Lanark Highlands Technology of Canada was 
sent to Mali for evaluation by Centre Cana- 
dien d’Etudes et de Cooperation Intematio- 
nale (CECI), in cooperation with Division du 
Machinisme Agricole, Ministere de l’Agricul- 
ture. The development and testing of this 
prototype had been funded by the Intema- 

Fig. 5-3: Equipment including one punctured Tropicultor cart, and the frames of a Polyculteur, a Nikart 
and an Amibar at ICRISAT’s research farm at Sotuba, Mali, 1986. (Based on photo: P.H. Starkey). 



Fig. 54: Nikart with double mouldboard plow being assessed by farmer in Mali, 1986. (Photo: Rart de 
Steenhuysen Piters). 

Fig. S-5: Prototype Lanark/CECI toolcarrier tested in Mali in 1986. (Photo: P.H. Starkey). 
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tional Development Research Centre (IDRC) 
of Canada. Following a brief period of testing 
at CEEMA at Samanko, it was concluded 
that the prototype could only carry out the 
same cultivation functions as the locally 
available and much cheaper Ciwara Multi- 
culteur, a derivative of the Houe Sine type 
of simple toolbar. A locally manufactured 
donkey cart and a Ciwara Multiculteur were 
together cheaper than the toolcarrier, and 
prospects for local manufacture of such a 
wheeled toolcarrier (at an economically 
viable cost) were negligible. It was concluded 
that the Lanark/CECI toolcarrier had no 
advantages over the Tropicultor or Nikart 
and more importantly tiere was no evidence 
that any wheeled toolcarrier could be cost- 
effective in the existing farming systems of 
Mali (Champigny, 1986; Starkey, 1986). 
Thus several wheeled toolcarriers have been 
tested in Mali and both the Nikart and 
Tropicultor have been found technically ef- 
fective on research stations, with the Nikart 
being preferred as it is lighter and easier to 
regulate in hGght. However there appears to 
be almost unanimous feeling within the Mi- 
nistere de l’Agriculture, the Division du Ma- 
chinisme Agricole and the DRSPR that the 
Nikart is not appropriate to present farming 
systems in Mali, being too heavy and too 
expensive and present emphasis is being 
placed on low cost implements that can be 
maintained by village blacksmiths (D. Zerbo, 
Chef, Division du Msctinisme Agricole, Mi- 
nis&e de I’Agriculture, personal communi- 
cation, 1985 and .1986). 

5.2.2 Niger 

Of the Sahelian countries, Niger is probably 
the one with the lowest proportion of far- 
mers who use draft animal power. Neverthe- 
less in the south of the country animal trc,- 

tion has been well established for many 
years, and the government, with the assis- 
tance of several aid donors, is actively pro- 
:moting the use of cattle and donkeys for 
crop production. 
During’ the last five years both Nikarts and 
Tropicultors have been used for on-station 
trial work at the ICRISAT Sahelian Centre, 
which lies 40 km southeast of Niamey. Using 
three Nikarts and two pairs of animals per 
unit per day, twenty-five hectares of scrub- 
land were developed and cropped in one 
year. Ridging and weeding using Nikarts were 
carried out on a total of 120 ha, with each 
Nikart being used to accomplish the equiva- 
lent of one quarter of the work of a 40 kw 
tractor (Bansal, Klaij and Serafini, 1986). 
While the Tropicultor is stronger and heavi- 
er and well suited for transport, the Nikart 
is preferred to the Tropic&or for precision 
work, as the depth control is more sensitive 
and easier to adjust. Indeed for on-station 
crop research trials scientists have often pre- 
ferred the Nikart to tractors for precise 
work such as inter-row weeding. 
There have been some on-station trials using 
wheeled toolcarriers and, based on 1985 
trials, ICRISAT reported that ridging with a 
Nikart led to 80% labour savings compared 
with manual scraping (HCRISAT, 1986). 
(Although not highlighted in the ICRISAT 
report, the data presented also suggest that 
similar savings were obtained with oxen pul- 
ling simpler implements.) To date there have 
been no on-farm evaluations or extension 
programmes relating to wheeled toolcarriers 
in Niger, but one ICRISAT officer feels that 
the Nikart represents a good technical op- 
tion that might be able to overcome the ma- 
jor farm level constraint of inter-row weed- 
ing. He therefore felt that the Nikart technol- 
ogy should be presented to the farmers oi 
Niger as one of the technical options avail- 
able (P. Sertifini, Farm Manager, ICRISAT 
Sahelian Centre, personal communication, 
1986). 

79 



52.3 Nigeria 

During the l%Os several NIAE-designed 
toolcarriers and also French-manufactured. 
Polyculteurs had been tested in Nigeria. 
Much of the farming in the ox-using areas of 
northern Nigeria is based on ridge cultivation, 
and all the early toolcarriers had been de- 
signed for cultivation on the flat. The wheel 
tracks could not be adjusted to the recom- 
mended row-widths in Nigeria, and the low 
clearance made it difficult to weed on ridges. 
Thus the toolcarriers could only be used for 
primary cultivation and initial ridge forma- 
tion. As a result in comparative trials with 
tractors, single purpose, implements and 
hand labour, these early designs of toolcar- 
riers had proved more expensive per hec- 
tare than single purpose ox-drawn imple- 
ments, and almost as costly as tractor cul- 
tivation. This led to an early observation 
that it seemed strange that an institution 
that had presented a convincing case for 
tied ridging should design a wheeled tool- 
carrier that was apparently unsuitable for 
ridge-based cultivation (Stokes, 1963). Va- 
riations on the NIAE toolcarrier with ad- 
justable track width, adjustable height and 
with a tied ridging device were all produced 
during the 196Os, but it is not clear to what 
extent these were tested in Nigeria. Kalkat 
and Kaul ( 1985) made reference to the report 
of Anibaloye (1970) relating to the testing 
of a Kenmore (NIAE-type) toolcorrier in 
Gasau area of Sokoto State in the late 196Os, 
but stated that in 1976 there were no wheeled 
toolcarriers available at Samaru to include 
these in a comparative trial of several simple 
toolbars. Thus early work with toolcarriers 
in Nigeria had been restricted to testing 
rather than promotion. Nevertheless in 
1978 the Kenmore toolcarrier gained the 
unique distinction of being featured on the 
front cover of an agricultural textbook fo: 
secondary schools (Akubuilo, 1978). 
As a result of the ICRISAT work on wheeled 

toolcarriers, and a sales promotion mission 
by the Managing Director of Mekins of Hy- 
derabad, in I984 five Nilcarts and two Tropi- 
cultors were impor:ed into northern Nigeria 
for evaluation. Staff of the Kano State Agri- 
cultural and Rural Development Authority 
(KNARDA) considered them unsuited to the 
requirements of local farmers. They were 
too costly and heavy, and had many parts 
that might go wrong; there werB also some 
doubts as to their durability under field 
conditions. 

52.4 Cameroon 

Draft animals are only used in the north and 
northwest of Cameroon and much of the 
expansion in the numbers of working cattle 
has been attributable to the cotton promo- 
tion initiatives. In the early 1970s the 
Douala-based equipment-producing com- 
pany *‘Tropic” acquired the rights to manu- 
facture the Nolle range oi equipment in- 
‘eluding Houe Sine, Ariana and Tropiculteur 
(Royd, 1976). Sales were clearly disappoint- 
ing as the firm subsequently dropped these 
ranges but in recent correspondence the 
company politely declined to release its 
actual manufacture and sales figures for 
wheeled toolcarriers. 
A GTZ-supported component of the Wum 
Area Development Authority (WADA) pro- 
gramme in North-West Cameroon decided to 
start a pilot wheeled toolcarrier programme 
in 1980. Staff considered that the toolcar- 
riers of the type produced by Tropic were 
too expensive, too heavy and that the steer- 
ing potential of implements had not been 
adequately developed. In 1980 art Austrian 
(who had built some toolcarriers in Zambia 
while serving as a volunteer) assisted in the 
design and development of a wheeled tool- 
carrier based on an old car axle. The toolcar- 
rig; could be used for plowing, ridging and 
weeding and as a cart. During tests this 
worked well on the “WADA farm, and ten 
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Fig. S-6: The wheeled toolcarriers developed in Cameroon were based on this design from Znrnbia. {Photo: 
J’. Rauch). 

more were made and distributed to farmers. 
One Nikart was also purchased from India 
for evaluation. While a few farmers used 
their implements for two or three seasons, 
by 1986 none of the toolcarriers was in use 
for cultivation. The reasons for their aban- 
donment were the inability of farmers to 
carry out simple repairs (such as punctures) 
and the complexity of changing between 
modes. Other factors militating against suc- 
cess were the hilly terrain and the fact that 
many farmers’ fields were accessible only by 
paths too narrow for a wheeled toolcarrier. 
As a result the toolcarrier programme was 
abandoned, and the project is working on 
imyrovenienis of existing toois and an ani- 
mal-drawn clearing implement (F. Rauch, 
personal communication, 1986). l 

5.2.5 Togo 

Togo has a small but very active draft animal 
programme, with over thirty donor-support- 
ed projects promoting animal traction. The 
numbers of draft cattle in use had risen to 
about 8500 in 1986. The working animals 
are all small, belonging to a West African 
breed noted for its disease resistance. Two of 
the major constraint!s to draft animal power 
in the country are low farm profitablity and 
the existence of many stumps in the fields 
(Posts et al., 1985). Yn 1986 ‘JSAID ordered 
five Nikarts from Endia for evaluation, at a 
cost of over $ 20010 each. The justification 
for this importation had been the apparent 
success of these implements elsewhere. The 
consignment was due to arrive in early 1987. 
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5.3 Recent progammes in southern 
Africa 

5.3-l Mozathbkpe 

In recent years at least three development 
agencies have been supporting work related 
to wheeled toolcarriers in Mozambique, with 
a scale of importations not seen in Africa 
since +hose of Senegal and The Gambia in 
the 1960s. Some Mouzon Tropicultors were 
tested at the Namaachu Cooperative Devel- 
opment Centre in Maputo Province in the 
late 1970s but little systematic research on 
the technology appears to have been under- 
taken. In 1978 the French designer of the 
Tropicultor, Jean Nolle, undertook a consul- 
tancy assignment in Mozambique where he 
visited Namaachu, but apparently he himself 
did not advocate a major importation of 
wheeled toolcarriers. 
The Tropicultors under evaluation were 
found to be technically effective and sixty 
more were imported in 1982, and at the 
same time four GOM Toolcarriers (Nikart- 
type) were purchased for evaluation. The 
wheeled toolcarrier importation was funded 
under Project CO-i of MONAP, the Mozam- 
bique Nordic Agriculture Programme, a wide- 
ranging development project funded by 
several Scandinavian countries and adminis- 
tered by SIDA (Swedish International De- 
velopmen t Authority). 
Even before the 1982 toolcarriers had been 
fully distributed and evaluated, in the 
following year a further ninety Tropicultors 
were imported, plus the raw materials to 
manufacture 450 additional implements at 
the Agro-Alpha factory in Maputo and in 
Tete and Zambezia Provinces. To date the 
bulk of the materials to make Tropicultors 
has not been touched, and only a few trial 
implements have been manufactured within 
Mozambique. 
The Tropicultors were heavily subsidized, 
being sold on long-term credit for the equi- 

valent of about $600 including implements. 
It might be considered that there had been 
an additional hidden subsidy due to the fact 
that they were priced at the official rate of 
exchange at a time when many other goods 
and services in the country were based on a 
‘quite different, parallel (black-market) ex- 
change rate. Some toolcarriers were supplied 
to cooperatives, but few of these were used. 
It is estimated that perhaps fifty of the total 
number of Tropicultors reached farmers in 
various parts of the country. Farmers experi- 
enced major problems with punctures and 
toolcarrier adjustments, and with limited ex- 
tension or training .services few attempted 
to use the weeders, ridgers or planters. In 
1984 an evaluation of the use of Tropicul- 
tors in the Ilha Josina District 100 km north 
of Maputo found overall utilization had 
been very low, with some implements 
remaining unused, while those that were 
employed were mainly used as carts. There 
had been some technical problems relating 
to materials and manufacture, but lack of 
training and lack of interest in the imple- 
ments had been more serious constraints. 
It was concluded that the high price of the 
Tropicuitors was not justified considering 
the availability of single-purpose alternative 
implements (Robinson, 1984). By 1986 far- 
mers owning Tropicultors were only using 
them as carts. However perhaps 12-20 tool- 
carriers were used for plowing and cultiva- 
tion in rural schools and development cen- 
tres in various parts of the country (G. Ro- 
binson, personal communication, 1986). 
In 1983 an order was placed by Mozam- 
bique’s Banco Popular de Desenvolvimen to 
for fifty-one equipped wheeled toolcarriers 
to be delivered ?o the national importing 
agency Intermecano at Maputo, Beira and 
Nzcala. These were financed by a loan from 
the International Fund for Agricultural De- 
velopment (IFAD), a United Nations Agency 
based in Rome. The tender was awarded to 
Sahall of U.K. which supplied a model 
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Fig. 5-7: Tropic&or being tested at Namaachu, Mozambique, 
MONAP archives). 

during Jean Nolle’s visit in 1978. (Photo: 

Fig. 5-8: Two Mouzon Tropicultors, one used as a cart, the other unused, in a village of llha Josina, Mozam- 
bique, 1984. (Photo: Gerald Robinsnnk 



Fig. 59: Sahall wheeled toolcarrier with “500 kg 
cart” as supplied to Mozambique (Fran publicity 
brochure). 

known as Lioness 3000. These had an adjust- 
able wheel track, a drawbar made of rectan- 
gular hollow section steel and the smalldia- 
meter wheels could be either pressed steel 
with solid rubber tyres or spoked with bi- 
cycle-type tyres. Implements could be 
bolted to a &able sub-frame, hinged to the 
chassis. These included plows and hdgers, 
disc and spiked tooth harrows, spring tine 
cultivators and twin-row seeders. An opera- 
tor’s seat was provided and a very small steel 
cart body could be bolted onto one side of 
the chassis. This cart had a *theoretical capa- 
city of SO0 kg, but the small size of the cart 
effectively prevented the weight lknit being 
reached if agricultural materials were tram+ 
ported. The manufacturers claimed that their 
toolcarrier was the first occasion that a 
three-point linkage had been applied to ani- 
mal traction equipment (&hall, 19843, al- 
though Jean Nolle had actually worked on 
this twenty years before. Apparently the Sa- 
hall toolcarriers had not been sold by 1986. 
In 1985 the Faculty of Agronomy of the 
Eduardo Mondlane University in Maputo im-’ 
ported yet another Tropicultor, this time 
from Mekins in India, and also two Nikarts 
for evaluation. These were purchased 
through a research grant supplied by the In- 
ternational Development Research Centre 
(IDRC) of Canada. The wheeled toolcarriers 
were used for on-station research relating to 
groundnut production, and a technician was 
trained in India by ICRISAT in the use of 

the implements (K. Ramanaiah, personal 
communication, 1987). 
The wheeled toolcarrier programme in Mo- 
zambique has been one of the biggest in 
Africa and was clearly expensive in terms of 
materials. To data it has had practically no 
impact other than providing expensive carts 
to a small number of farmers. However the 
programme is still potentially active as much 
equipment remains to be distributed. Among 
the reasons for the _ disappointing results 
seems to be a lack of clear strategy, for rc- 
sources were widely distributed rather than 
geographically concentrated into the areas 
of greatest potential where farmers were well 
used to draft animals. The programme WBS 
also introduced without a clearly organized 
training programme. These problems had 
been exacerbated by the political/security 
situation in the country which made travel 
difficult in several areas. While it may be too 
early to draw firm conclusions on the pros- 
pects for the use of wheeled toolcarriers in 
Mozambique, there seems no reason for op 
timism for at present there is no evidence of 
the viability of the technology at farm level. 

5.3.2 Angula 

In 1985 the Swedish International Develop- 
ment Authority (SIDA) funded the provi- 
sion of one hundred wheeled toolcarriers for 
the Government of Angola. The importation 
was not within the context of a specific devel- 
opment project supported by SIDA. Rather it 
was part of a programme of import funding, 
designed to meet immediate needs such as 
emergencies. Due to foreign exchange scar- 
cities and the maintenance of high, fuced ex- 
change rates there existed at this time a pa- 
rallel (“black market”) exchange rate that 
could be more than fifty times the official 
rate. This economic situation allowed expen- 
sive implements to be sold in local currency 
at what might seem to be a realistic price, 
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judged by the official exchange rate. How- 
ever, given the economic realities of Angola 
at this time, the use of official exchange 
rates resulted in extremely low prices when 
seen in the context of the prevailing unoffi- 
cial rates on which much of the rural econo 
my was actually based. 
The Tropicultors, supplied by Mouzon of 
France, were each supplied with two plows, 
two seeders, a three-tine weeder and a trans- 
port platform. They were distributed in the 
southern province of Angola in 1985. The 
prices to farmers contained a high element 
of hidden subsidy (based on exchange rate 
maintenance) so that encouraging sales was 
not difficult. The distribution system 
appears to have been effective for most of 
the implements were in villages within the 
year. 
By 1987 very few of the Tropicultors (per- 
haps 10-20) were being used for cultivation 
purposes. The large majority were being used 
only as single-purpose carts. A few farmers 
were attempting to use the toolcarriers for 
plowing but they indicated that the harrows 

supplied appeared to have been insufficient- 
ly robust for the conditions. There had been 
little use of the seeders and this may have 
been associated with limited training, or the 
difficulty of obtaining a suitable seedbed. 
It is too soon to judge what the impact of 
this wheeled toolcarrier programme will be, 
but early reactions seem relevant. The gene- 
ral impression gained by the SIDA consult- 
ant who visited the area in early 1987 was 
that most of the Tropicultors would conti- 
nue to be used only as carts, and that 
wheeled toolcarriers were unlikely to prove 
appropriate in the farming systems prevalent 
in southern Angola (Bartling, personal com- 
munication, 1987). 

5.3.3 Botswana 

It may be recalled from Chapter 3 that during 
the 1970s Botswana had developed two tool- 
carriers, the Mochudi toolcarrier (Makgonat- 
sotlhe) and the Versatool. These had worked 
well on station and some 125 had been 

Fig. S-10: Early COM Toolcsruricr (N&art) prototype, fitted with broadbed former, being tested with fotir 
oxen in Botswana, 1980. (Photo: AFRCEngineering archives). 
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manufa&red of which 72 had been pur- 
chased by governmental and NGO develop- 
ment agencies. However the programme of 
encouraging adoption had not succeeded as 
only twenty-four were actually purchased by 
farmers, despite active promotion, credit and 
subsidies. Promotion of toolcarriers was off& 
&By terminated in 1982 and govemment- 
owned toolcarriers were handed over to co- 
operating farmers without charge. Farmers 
subsequently used their toolcarriers only as 
carts. 
Recent work with toolcarriers in Botswana 
has involved only small-scale on-station 
t&tls. One Mochudi toolcarrier was modified 
in 1980 to make broadbeds based on the 
ICRISAT system, but as the track could not 
be adjusted to the standard 1.5 metres re- 
sults were not ideal (EFSAIP, 1980; 1981). 
Examples of the British-manufactured GOM 
Toolcarrier of the NIAE/RIRISAT (Nikart) 
design and the French-manufactured Tropi- 
cultor were imported for evaluation. Results 
of the first season’s trials were disappointing, 
with difficulties experienced in constructing 
and maintaining suitable broadbeds under 
Botswana conditions (EFSAIP, 1983). How- 
ever subsequent tests showed the GOM Tool- 
carrier (Nikart) that had been specifically 
designed for broadbeds could be effective 
for on-station broadbed work. It was found 
to be easily adjustable for working depth 
and the mechanism for raising and lowering 
the implements was simple to operate from 
a ride-on position. Some structural weakness 
were detected. Four or six oxen were often 
used for plowing and cultivation with the 
GOM Toolcarrier (Nikart), and this reflected 
both soil conditions and the local traditions. 
The French-manufactured Tropicultor (at 
that time more expensive than the Nikart) 
was found to be stronger and preferable for 
general use, and had the advantage that it 
had adjustable wheel track. This made it 
effective for use with the elegant but expen- 
sive Mouzon reversible mouldboard plow. 

The standard Tropic&or mouldboard plow 
body was also preferred to that supplied 
with the GOM Toolcarrier. Although the 
raising and lowering mechanism was well 
counterbalanced, with ‘a spring, it generally 
had to be operated by someone walking 
alongside the implement to ensure the cat- 
ches engaged. The angle adjustment of the 
dissel boom was never used, and therefore 
seemed an unnecessary refinement. An inter- 
mediate toolframe, the Ariana, was also eva- 
luated and found acceptable for on-station 
operations (EFSAIP, 1983; 1984). 
After the initial evaluation trials, both the 
Tropicultor and GOM Toolcarrier (Nikart) 
continued to be found useful on the Sebele 
Research Station. In 1986 they were used 
for a variety of operations including plow- 
ing, broadbed formation and fertilizer 
spreading. In 1986 a prototype Dammer 
Diker was mounted on a toolcarrier for use 
after normal plowing. With the power of 
four to six large oxen the large paddle tines 
could rotate and punch or subsoil the 
ground, ,with the intention of increasing in- 
filtration and reducing runoff. 
The various trials did not lead to the identifi- 
cation of any applications for wheeled tool- 
carriers and broadbeds within the local farm- 
ing systems, and there were no plans to pro- 
mote a broadbed system in Botswana. From 
‘its experiences the Ministry of Agriculture 
-has many reservations on the use of toolcar- 
riers in general. Firstly, a toolcarrier, al- 
though able to undertake many functions 
during a season, can only perform one opera- 
tion at a time. As both time and effort are 
required to change and store different imple- 
ments, there is a strong tendency for farmers 
to leave it in just one of its operational mo 
des, thus defeating its multipurpose objec- 
tive. Secondly, the multipurpose implements 
should be capable of performing any opera- 
tion at least as well as the single-purpose im- 
plements that they replace, and this has not 
generally been found to be the case with the 
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Fig. 5-l 1: GOM. Toolcarrier (Nikart) with prototype “Dammer Diker” at Sebele Research Station, Bot- 
swcna, 1986. (Photo: FMDU). 

Fig. S-12: Tropiculto: with fertilizer clistributer at Scbele Research Station, Botswana, 1986. (Photo: 
FMDU). 
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various wheeled toolcarriers evaluated in 
Botswana (EFSAIP, 1984). 
There have been fifteen years of well-docu- 
mented research and development on wheel- 
ed toolcarriers& Botswana, during which 
several different designs have been proven 
capable of working on station. However 
wheeled toolcarriers were conclusively re- 
jected bi the farmers themselves. The tool- 
carrier graveyards at Sebele Research Station 
and Mochudi are reminders of these expe 
riences and it seems most unlikely that 
further wheeled toolcarrier promotion will 
be undertaken in the foreseeable future (IL 
Horspool, personal communication, 1983). 

53.4 Imotho 

Two French-manufactured Tropicultors and 
twenty-scven Ariana intermediate toolframes 
were imported into. Lesotho as part of a 
GTZ-supiorted programme of the Ministry 
of Agriculture in 1983. These were designed 
for testing and demonstration in district 
centres. Due to shipping delays and local 
constraints by early 1984 only the Ariana 
toolframes had been tested to any degree 
and early evaluations of these were favour- 
able. Initial impressions suggested that the 
Tropicultors would be too expensive for 
most Lesotho farmers particularly if im- 
ported from France. It was suggested that 
one possible role for locally fabricated Tro 
picultors could be to replace the aging South- 

- African-manufactured Safim two-row plan- 
ters, some of which had been in use for up t? 
2s yeers. Such ZIR investisnt would not be 
for small farmers but for entrepreneurs do= 
ing contract planting using their oxen or 
horses. It was therefore proposed that, while 
emphasis be given to the Ariana intermediate 
toolframes, a small number of Tropic&or 
‘toolcarriers be locally fabricated to give an 
indication of cost and feasibility and to pro- 
vide sufficient samples to gauge farmer reac- 

tion (Munzinger, i984). By 1986 wheeled 
toolcarriers had not been thoroughly eva- 
luated or adopted in Lesotho, and apparent- 
ly the authorities tended towards scepticism 
as to their relevance to small farm condi- 
tions. 8 

5.3.5 Muiag8scar 

In Madagascar, plows have been in use since 
1850, and the simple mouldboard plow is 
stilI the most widely used piece of animal- 
drawn equipment. According to van Nhieu 
(1982), there has been some use of reversible 
plows and an &en greater adoption of 
simple multipurpose toolbars, valued for 
their weeding tines. Several French designs 
of wheeled toolcarrier manufactured by 
Mouzon, Nolle and Ebra have been tested in 
Madagascar. However van Nhieu (1982) con- 
cluded “despite a great deal of publicity 
work these multipurpose units are aldom 
used on account of their high purchase 
price.” 

5.3.6 Malawi 

In Malawi in the late 1960s wheeled toolcar- 
riers based on the NIAE design had been 
tested at Chitedze Research Station but it 
had been decided not to promote these im- 
plements. In 1985 a single promotional 
example of the British-manufactured Sahall 
Lioness toolcarrier (as exported to Mozam- 
‘bique) was sent to Chitedze for evaluation, 
but first impressions were not encouraging 
(W. Kumwenda, personal commun!cation, 
1986). 

5.3.7 Tanzanic 

Wheeled toolcanier prototypes had been 
developed and tested in Tanzania by NIAE 
and TAMTLJ (Tanzania Agricultural Machi- 
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Fig. S-13: Wooden-wheelzd toolcarrier prototype developed at Uyole Agricultural Centre, Tanzania, 1984. 
(Photo: P-H. Starkey). 

nery Testing Unit) in 1960 and 196 1 but 
there had been no promotional follow-up to 
this. More recently in 1980 two large 
wooden toolcarriers wereadesigned and built 
at the Uyole Agricultural Station, in the 
southwest of Tanzania (Kjaerby, 1983). 
These umts had large wooden wheels giving 
high clearance, and wooden seeders and fer- 
tilizer hoppers. The shafts of the sweeps and 
tines were also constructed of wood, with 
steel being used only for the blades them- 
selves. Although the construction in wood 
overcame some of the cost problems rclat- 
ing to imported steel, the toolcarriers were 
large, heavy and very cumbersome. While 
this was not too great a disadvantage when 
used with the large Friesian oxen on the 

smooth fields of the agricultural station, it 
would have been difficult for the smaller 
1r;ca.l East African Zebu animals to pttll it 
over the uneven ground of local farms. 
Kjaerby (1983) considered that there might 
be the embryo of a useful implement within 
the prototype but warned that continued re- 
search under optimal conditions on the agri- 
cultural station would probably consume 
time, effort and scarce funds to produce 
only inapplicable results. Recent visits and 
reports suggest that on-farm research has not 
yet been undertaken with these wooden- 
wheeled toolcarriers. Thus this innovative 
technology has not yet passed the initial pro- 
totype stage, and it seems unlikely to be 
developed further. 



Fig. 5-14: Wheeled toolcaxrier based on old front axles of a tractor, Zambia, 1985. (Photo: J. Rauch). 

5.3.8 Zambia 

In 1979 a small mission project involved in 
agriculture and artisan training developed an 
original design of wheeled toolcarrier using 
the front axles of scrap tractors. The imple- 
ments were not designed for ride-on opera- 
tions but were steerable from behind. The 
tooicarriers could be used with @vo or four 
oxen for plowing, ridging, seeding and weed- 
ing md were made available to groups of 
young people that had been trained by the 
project. The Austrian designer of the tool- 
carriers remained with the programme until 
1987, at which time five of these wheeled 
toolcarriers were reported to be in use (F. 
Rauch, personal communication, 1987). 
In 1985 the Technical and Vocational 
Teacher’s College in Luanshya requested 
technical drawings of the Nikart from ICRI- 
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SAT in India, air2 a similar request was re- 
ceived from Shamava Engineering Coz&uc- 
tion Company in Lusaka in 1986. It is pos- 
sible that one or more prototypes were 
constructed using these drawings, but to 
date there has been no major initiative. 

5.3.9 Zimbabwe 

One Nikart was exported from the U.K. to 
the Institute of Agricultural Engineering of 
the Ministry of Agriculture in Borrowdale, 
Harare, Zimbabwe. It was tested on station, 
and one or two were fabricated locally from 
ICRISAT designc: LS,lthoq$ detailed reports 
have not been obtained, apparently the 
wheeled toolcarriers did not arouse much 
enthusiasm, and by 1986 there had been no 
follow-up project. 



5.4 Eastern and northeastern’ Africa 

5.4.1 Ethiopia 

Ethiopia has the largest population of draft 
animals in Africa, with 6-7 million work 
oxen. The great majority of farmers use ani- 
mal power and the traditional maresha ard 
plow for cultivation.. Donkeys are widely 
employed for pack transport but the use of 
carts is not widespread. One reason for the 
scarcity of animal carts is their cost, for 
Ethiopian farmers’ incomes are among the 
lowest in the world (Goe, 1987). 
In 1969 and 1970 there had been some tests 
of. NIAE-type Aplos wheeled toolcarriers by 
the Chilalo Agricultural Development Unit 
(CADU) but these were not followed by pro- 
motional schemes (CADU, 1970, cited by 
Goe, 1987). In 1982 the International Live- 
stock Centre for Africa (ILCA) which is 
carrying out animal traction research in 
Ethiopia imported three Nikarts manufactur- 
ed by Geest of the U.K. These were tested on 
ILCA’s research stations between 1982 and 

Fig. S-15: GOIrI Toolcarrier (Nikart-type) being 
tested at the ILCA Debre Zeit Research Station 
near Addis Ababa in 1983. (Photo: ILCA High- 
lands Programme). 

1984 where they proved to be technically 
competent wneu used with the large ,500 kg 
Boran x Friesian crossbred oxen. The imple- 
ment draft for plowing and broadbed forma- 
tion was greater that that required for the 
traditional maresha implement and was con- 
sidered excessive for the 300 kg indigenous 
Zebu oxen. The wheeled toolcarriers were 
relatively difficult to operate when the soil 
was wet, and their use would have implied 
major changes to the farming system with 
early cultivation and sowing and the devel- 
opment of early cultivars that were disease- 
resistant. ILCA also had reservations as to 
whether farmers, blacksmiths and traders 
in rural areas would have the tools, spare 
parts and mechanical knowledge to be able 
to maintain such implements and their pneu- 
matic tyres (M. Goe, personal communica- 
tion, 1987). 
The overall evaluation of ILCA was “sober- 
in&‘. it was concluded that wheeled tool- 
carrien did not have much potential in the 
smallholder farming systems of Ethiopia 
unless their very high cost could be sub- 
stantially reduced. This verdict was reached 
even after allowing for possible income ge- 
neration through transport use (F. Ander- 
son, personal communication, 1986). ILCA 
therefore did not progress to on-farm re- 
search relating to wheeled toolcarriers and 
since 1985 the wheeled toolcarriers owned 
by ILCA have been used only as single pur= 
pose carts. 
Partly as a consequence of the evaluation of 
high cost wheeled tc olcarrizrs, ILCA decided 
to work with modifications of the local 
maresha plow. in on-station and on-farm 
trials thece rr;odified implements, costing 
about 5% of Ihe price of a wheeled toolcar- 
rier, were fvtind to bc able to perform many 
of the broadbed cultivation operations for 
which the Nikart had been designed (Jutzi, 
Anderson and Astatke, 1986). 
In 1982 a Norwegian Lutheran mission in 
Addis Ababa was sent plans for Nikart con- 
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struction, but ICRISAT received no feed- 
back OQ whether or not any prototypes were 
constructed. A private tractor ftrm Tetraco 
was reported to have imported in 1982 a li- 
mited number of wheeled toolcarrie& for 
testing and marketing, but with the closure 
of this firm it was not known if any of thee 
toolcarriers were sold (Goe, 1987). This pri- 
vate initiative may have been linked with the 
importation of thirty wheeled toolcarriers of 
the British-manufactured Sahall Lioness 
3000 model in 1983. These were orderer! for 
evaluation in Ministry of Agriculture centres 
in various parts of tha country. More recent- 
ly, in 1986 the Ethiopian Government re- 
quested tenders for another fifty wheeled 
toolcarriers with a particularly high techni- 
cal specification of attachments. The impie- 
ments ordered for these included fifty each 
of disc plows, reversible mouldboard plows, 
disc harrows, spike tooth harrows, spring 
tooth harrows, 6-row cereal planters, 2aow 
maize planter/fertilizer apelicators, fertilizer 
spreaders, chemical sprayers, ridgers, level- 
lers, ditchers, mower with diesel engines, 
tipping trailers and four-wheeled trailers. 
Such toolcarrier packages wouId probably 
cost about $3000-4000 each, making 
this one order of fifty very valuable. 

5.4.2 SomaIia 

In 1985 and 1986 three separate requests 
were met from the Bay Region Agricultural 
Development Project in Somalia for the 
ICRISAT technical drawings of wheeled 
toolcarriers. One Nikart and one Agribar 
were purchased from Mekins of Hyderabad 
for evaluation as part of a consultancy input 
into the project, supported by the World 
Bank. 
There were some initial problems encounter- 
ed in assembling the Nikart, which may have 
been due to poor tinishing of some parts and 

others beirig incorrectly supplied. During on- 
station tests there were breakages and 
damage to the tubes of the seedercum-ferti- 
lizer attachment due mainly to minor de- 
fects in the manufactuiing and assembly pro- 
cesses. Sowing could be effective, but diffi- 
culfies were experienced with the plates 
supplied in obtaining a plant population that 
was op+Limal for local~c~nditions. The Nikart 
was demonstrated to village chiefs, farmers 
and extension workers, who were generally 
impressed, and significant local interest was 
stimulated in the possibilities of purchase or 
hire. However the consultant responsible for 
the evaluation expressed caution due to: 
- the high cost of the toolcarriers, 
- the need for at least two well-trained a& 
mals capable of maintaining straight rows, 
- the heavy weight of the toolcarriers, 
- the need for mechanical aptitude in set- 
ting up and using the relatively complicated 
implements correctly, 
- the need for establishing and maintaining 
services for the repair and maintenance of 
toolcarriers and their pneumatic tires. (Bar- 
ton, 1986). 
Evaluation of the Agribar was due to take 
place in early 1987. First impressions wren 
that simple toolbars (such as the Pecotooi 
or Houe Sine) might be more appropriate in 
the Bay Region of Somalia due to lower 
cost, simplicity and the potential for use 
with a single animal. 
In 1985 ten Nikarts and five Agribars had 
been supplied to the Extension Service 
(AFMETj but for various reasons by gariy 
1987 many of the implements were still un- 
used. It seems too early to draw firm conclu- 
sions from the experience in Somalia, but 
early impressions of several people were 
that wheeled toolcarriers were too heavy, 
too complex and too expensive for use in 
the local farming systems. It seemed most 
unlikely ‘Aat there wU be any major 
attempts at promoting these implements 
(A. Seager, personal communication, 1987). 
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Fig. S-16: CON Toolcarrier (Nikart) fitted with cart body in Sudan, 1984. (Photo: Mike Ayre). 

5.4.3 Sudan 

In 1975 and 1976 the Atulba toolcarrier, 
based on the Versatool of Botswana, was 
developed in the Western Savannah Province 
of Sudan within the context of a develop- 
ment project supported by British technical 
cooperation (Gibbon et al., 1983). This did 
not pass the prototype stage. In 1983 a small 
number of GOM Toolcarriers of the Nikart 
design were imported for evaluation. These 
were considered to be of relatively poor 
quality construction. The loading platform 
was found to be uncomfortably high and 
could not be easily altered as the cart body 
had to be clear of the depth control mecha- 
nisms of the toolbar. The tootcarriers were 
not considered appropriate and were either 
abandons-! or used as carts (M. Ayre, perso- 
nal cb?mrrlulli~3t~oi-!, 1987). In 1986 another 

development project in the Sudan ordered a 
few more GOM Toolcarriers for evaluation. 

5.5 Summary of recent toolcarrier 
programnes in Africa 

In the past ten years wheeled toolcarriers 
have been imported into at least fifteen Afri- 
can countries, and fabricated in at least eight 
countries. In most countries they have been 
found capable and competent in on-station 
trials. They have been found less suitable for 
use on small ir‘arms where there may be 
stumps, restricted access, smaller animals 
and fewer facilities for repairs and main- 
tenance. In no country have wheeled too!- 
carriers been used regularly by farmers.off 
station for a wide range of operations, and 
most toolcarriers have ended up merely as 



:::, ~.i, : ,‘. 
....., 

,. 

- I, 
.j.’ ‘i ,..::, I 

carts. In no country have sustained utiliza- 
tion rates by farmers ever approached those 
used in economic models to justify farmer 
investment and, to date, in no country has 
a farming system been identified in which 
the hi& capital cost of the equipment can 
be economically justified by the returns 
actually achieved by farmers.using the equip- 
ment. 
As more aid agencies have imported wheeled 
toolcarriers, graveyards of unused’yet expen- 
sive implements and attachments, reminis- 

. 

cent of the tractor graveyards of the 1960s 
and 197Os, can be seen in several countries. 
Recent large contracts for countries such as 

.Ethiopia, Mozambique and Angola show 
that aid agencies are continuing to fund the 
importation of wheeled toolcarriers. In addi- 
tion, in budgetary terms the amount that has 
been, and is being, spent on financing cxpa- 
triate technical cooperation personnel to 
evaluate this technology in many different 
countries in Africa may be greater +&an the 
cost of the equipment itself. 

. 
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