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Abstract

The Sierra Leone Work Oxen Programme has passed

through two distinct phases in its development efforts,

namely the research phase (1979–84) and the

development/extension phase (1985–95). The programme

is at the verge of moving to a self-reliant phase but, due

to the war, this is unlikely to be realised in the very near

future.

The rebel conflict has generally affected the economic

life of the country. Agricultural infrastructure and

livestock have been damaged seriously and depleted. The

farming population and activites have been disrupted

and animal traction activites and development have been

affected seriously. This state of insecurity is a serious

constraint and has affected donor support and placement

of field staff. Farmers are the worst off, since they have

lost all their life-savings to the gunmen. A large

proportion of the population are refugees who have been

forced to flee their land.

A rehabilitation programme for animal traction should

be effected immediately after the war, including schemes

to assist in resettlement of farmes and to restock the

cattle herds. This requires the assistance of the animal

traction networks in sensitising potential donors of the

need to rehabilitate animal traction activities in Sierra

Leone.

The status of animal traction in Sierra
Leone before the war

The Sierra Leone Work Oxen Programme is the

sole institution charged with the responsibility of

developing animal traction in the farming systems

of the country. The programme has gone through

two distinct phases, namely the research phase and

extension/development phase. The research phase

lasted from 1979 to 1984 and included on-farm

and on-station trials, surveys, testing and

modification of animal traction equipment, all

geared towards tailoring the technology to the

agro-socio-economic circumstances of the users

(Starkey, 1981; Bangura, 1990; Starkey, 1994).

The research phase showed that work oxen have

a great potential in Sierra Leone for the small-scale

farmers who still depend on hoes and machetes but

are the principal producers of rice, the country’s

staple food. Equipment such as the plow, harrow

and cart were developed with high versatility for

use in the varying ecologies.(Starkey, 1981, 1994).

With research conviction, the Sierra Leone Work

Oxen Programme moved to the development phase

in 1985. During this period the programme

strengthened the equipment production aspect at

Rolako Work Oxen Technical Centre and adopted

a catalytic strategy by working through

development agencies to promote the technology

among the various target groups. This strategy

resulted in the spread of the technology in various

parts of the country. The Work Oxen Programme

also intervened in areas where there were no

development projects, but conditions for ox

traction were favourable (Bangura, 1990).

During the research and development phase the

programme rendered its services free of charge and

the goods were heavily subsidised. This strategy

was essential for the project to convince farmers

and development agencies to adopt the technology.

This approach worked very well and the original

30 sets of oxen and equipment in 1980 multiplied

to 2000 sets located in different parts of the

country.

The survival and operation of the project was

mainly due to donor support and Government of

Sierra Leone funding. Donor funding is not

permanent and the sponsors felt that a workshop

should be organised in 1995 so that local experts

of different disciplines could put their ideas

together to shape up a model project that was

self-sustaining. The project management is

currently working on the outcome of this

workshop so that the programme will eventually

be independent of donor support. However, the

effect of the war will make this difficult to achieve

in the short term.
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The war and its effects on rural Sierra
Leone

The rebel war started in 1991 as an incursion of

Liberian rebels to Sierra Leone, which was

regarded by the Sierra Leone government as

aggression. With the presence of Sierra Leoneans

resident in Liberia, the rebel leader Charles Taylor

took advantage of this situtation and forciby

conscripted and trained youths, both male and

female, to destabilise Sierra Leone. The rebel

incursion then became a full-scale war which in

1995 affected almost every part of the country.

The rebel war in Sierra Leone is similar to other

guerilla conflicts in Africa, since they all have

common features such as:

� one section/group of society is politically

disgruntled

� massive destruction of property including

infrastructure, livestock and civilian life

� indicsriminate killing and massive abductions

of civilians, particularly teenagers

� complete collapse of the economic activites of

the country

� complete militarisation of the country.

Agriculture is the mainstay of the economy,

providing livelihood for over 70% of the

population, 40% to the country’s GDP and about

10% of its export earnings. Prolonged disruption to

agricultural activities is bound to affect every facet

of the national economy seriously. Since its onset

in 1991, the rebel war has resulted in a fall in

agricultural production and has damaged existing

agricultural infrastructure severely. In the first year

alone, nearly 30% of all cash crops and all

livestock including domesticated animals were

lost, thereby reducing 1.5 million people to

destitution. By the begining of 1995 nearly all

districts except the western area had suffered from

the effects of war.

The effect of war on the farming population

The total population of the country according to

the last census is 4.7 million. The population of

the capital city, Freetown, before the war was

500,000. By the end of 1994 over 60% of the total

population had been affected by the war and most

people in the affected areas had been forced to

move away from their farming areas to refugee

camps inside and outside the country, or to stay

with relatives in the big towns and the rebel free

areas. As a result of the war, the population

distribution in 1995 was as follows:

� Freetown has about 1.5 million inhabitants

� refugee centres outside the country have about

600,000 inhabitants

� refugee centres inside the country have about

1 million inhabitants

� the remainder of the popoulation live in the

so-called safe areas.

Over 60% of this total population are farmers,

who have been moved away from their farming

areas. They all survive on food aid provided by

international bodies.

Farming activites are limited to the rebel-free

areas, predominantly in the northern and western

areas of the country.

The effect of the war on livestock

Since the war has affected almost every part of

the country, the first victimis of the war after

dislodging the people were the livestock. All

livestock including domesticated animals in the

rebel-affected areas have been slaughtered for food

by the armed men.

The effect of the war on animal traction

Animal traction technology has been affected

seriously by the war, particularly as follows:

� work oxen farmers were forced to flee their

farms, with most of them leaving their oxen

behind

� the donor-funded projects that promoted work

oxen stopped abruptly as a result of the rebel

attacks and the heavy presence of soldiers

� the Work Oxen Programme was temporarily

closed at one stage. One of its officers was

abducted by the rebels and two others were

reported killed. In January 1995, the project

manager and a good number of his staff were

refugees in the Republic of Guinea

� appropriate cattle for oxen are difficult to find

due to the scarcity created by the conflict

� livestock are among the first casualties in any

rebel attack on a village. As a result no

farmers, even in the rebel-free areas are

prepared to invest in animal traction for fear

of losing the animals to the rebels or

government soldiers
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� staff morale in the Work Oxen Programme is

very low due to the state of insecurity in the

country.

Conclusion

The rebel war has had a devastating effect on the

general economic life of the country, and in

particular animal traction development. The Sierra

Leone Work Oxen Programme has scaled down its

activities considerably. The work oxen population

has been reduced drastically. Government and

donors should put in place a serious work oxen

rehabilitation programme after the war. This

should include provision for resettlement of

farmers and replacement of the cattle herds. The

animal traction networks should assist in this

respect to sensitise donors on the need to

rehabilitate the animal traction development

activities in Sierra Leone.

References
Bangura A B, 1990. Constraints to the extension of draft

animal technology in the farming systems of Sierra
Leone. pp. 324–327 in: Starkey P and Faye A (eds),
Animal traction for agricultural development.
Proceedings of the Third Regional Workshop of the
West Africa Animal Traction Network, held 7-12 July
1988, Saly, Senegal. Technical Centre for Agricultural
and Rural Cooperation (CTA), Ede-Wageningen,
Netherlands. 475p. ISBN 92-9081-046-7

Starkey P, 1981. Farming with work oxen in Sierra Leone.
Ministry of Agriculture, Freetown, Sierra Leone. 88p.

Starkey P, 1994. The transfer of animal traction technology:
some lessons from Sierra Leone. pp. 306–317 in:
Starkey P, Mwenya E and Stares J (eds), Improving
animal traction technology. Technical Centre for
Agricultural and Rural Cooperation (CTA), Wageningen,
The Netherlands. 490p. ISBN 92-9081-127-7

Meeting the challenges of animal traction 249

The effects of the on-going war on animal traction in Sierra Leone

T
h
is

p
a
p
e
r

is
p
u
b
lis

h
e
d

in
:

S
ta

rk
e
y

P
a
n
d

K
a
u
m

b
u
th

o
P

(e
d
s
),

1
9
9
9
.

M
e
e
ti
n
g

th
e

c
h
a
lle

n
g
e
s

o
f

a
n
im

a
l
tr

a
c
ti
o
n
.

A
re

s
o
u
rc

e
b
o
o
k

o
f

th
e

A
n
im

a
l

T
ra

c
ti
o
n

N
e
tw

o
rk

fo
r

E
a
s
te

rn
a
n
d

S
o
u
th

e
rn

A
fr

ic
a

(A
T

N
E

S
A

),
H

a
ra

re
,

Z
im

b
a
b
w

e
.

In
te

rm
e
d
ia

te
T

e
c
h
n
o
lo

g
y

P
u
b
lic

a
ti
o
n
s
,

L
o
n
d
o
n
.

3
2
6
p
.

F
o
r

d
e
ta

ils
o
f

A
T

N
E

S
A

a
n
d

h
o
w

to
o
b
ta

in
th

is
p
u
b
lic

a
ti
o
n

s
e
e

h
tt

p
:/

/w
w

w
.a

tn
e
s
a
.o

rg


	Contents
	A farming systems approach to improving draft animal power in sub-Saharan Africa	10
		Forbes Muvirimi and Jim Ellis-Jones
	Participatory technology development for animal traction: experiences from a semi-arid area of Kenya	20
		David Mellis, Harriet Matsaert and Boniface Mwaniki

	Socio-economic aspects of animal power: a diagnostic study in Zimbabwe	28
		R Tsimba, S Chawatama, L Ndlovu, J Mutimba, P Ndlovu, K Dzama, J Topps, D Hikwa and M Mudhara

	Animal traction and market conditions: a case study from south-western Tanzania and northern Zambia	33
		Torben Birch-Thomsen

	Draft animal power potential and utilisation in the Tonota District of Botswana	40
		J A Karim-Sesay

	Users in control: farmer participation in technology research and development	45
		Simon Croxton


	Challenging environmental issues
	Animal traction in Africa: analysing its environmental impact	52
		Roger Blench
	Environmental influences on the adoption of animal traction	60
		Michel Havard and Gérard Le Thiec

	Environmental impact of animal traction in Rukwa Region, Tanzania	68
		A M Kilemwa

	Animal traction and sustainable soil productivity in Kenya	72
		Isaiah I C Wakindiki


	Gender challenges
	Gender and animal traction: a challenging perspective	76
		Juliana Rwelamira and Lotta Sylwander
	Animal traction development and gender: experiences from Western Province, Zambia	82
		G M Bwalya and M Akombelwa

	Gender and animal traction technology in eastern and southern Africa	86
		Florence Lawan Tangka

	A note on gender issues in draft animal technology: experiences from Nyanza, Kenya	91
		William Onyango Ochido


	Farmer knowledge, extension and training
	Informal farmers' knowledge in animal traction: case studies from the southern highlands of Tanzania	94
		E Kwilligwa, J Rock, M Massunga and M Sizya
	Towards privatisation in draft animal power extension in Zambia	98
		Martin van Leeuwen

	Animal draft power training in Zimbabwe: experiences and future challenges	103
		B Mudamburi, B Chikwanda and J Francis

	Extension methods for improving the welfare of traction animals	106
		Cheryl M E McCrindle and Limakatso E Moorosi


	Conservation tillage for soil and water conservation using draft animal power in Zambia	112
		Kenneth Chelemu and Peter Nindi
	The supply of animal-drawn implements in Tanzania	118
		S Mkomwa and R M Shetto

	Introducing animal-drawn cultivators in north Namibia: preliminary results and reasons for hope	125
		Imalwa Veikko and Carole Pitois

	Dynamic steering response of animal drawn plows	130
		J.M Mutua and P A Cowell

	Developing suitable yokes for draft oxen in sub-Saharan Africa	134
		Gérard Le Thiec and Michel Havard

	Design and manufacture of a withers yoke for zebu oxen and cows	140
		Wells F Kumwenda

	Harnessing techniques and work performance of draft horses in Ethiopia	143
		Mengistu Geza


	Animal-based transport
	Meeting the challenge of animal-based transport	150
		Ron Dennis
	The development of low-cost animal-drawn carts	170
		C E Oram

	Ox carts in Kaoma, Zambia	176
		Martin van Leeuwen and Nawa Siyambango

	The ‚Golovan™ one-ox cart	184
		Bruce Joubert


	Animal issues: donkey use, cow traction and feeding
	The challenges in using donkeys for work in Africa	190
		R A Pearson, E Nengomasha and R C Krecek
	The potential of cow traction in the East African highlands	199
		E Zerbini, Alemu Gebre Wold and B I Shapiro

	Cow traction in Chokwe, Mozambique	212
		O Faftine and A Mutsando

	Comparative draft performance of oxen and heifers in northern Sierra Leone	216
		G O Cole and J Steinbach

	Dry season crop residue feeding for improved draft power in Zambia	220
		J H Meinderts, M Chibango and N Mwenda


	Social and economic challenges in West Africa
	Ox traction in a long-term perspective: policy implications of a socio-economic study in Ghana	226
		J H Hesse and A Runge-Metzger
	The potential for animal traction in south-western Nigeria	235
		Adebiyi Gregory Daramola

	Evolution of farming systems and the adoption and profitability of animal traction	239
		Kizito Langha

	The effects of the on-going war on animal traction in Sierra Leone	247
		Abu B Bangura


	National challenges and perspectives
	The challenges of animal traction in Tanzania	252
		H Sosovele
	Animal traction in Mozambique: results from a survey of small-scale farmers	258
		Alfredo de Toro and Alfredo B Nhantumbo

	The challenges of reintroducing animal traction in post-war Mozambique	264
		Alix von Keyserlingk

	Animal draft power in South Africa: past, present and future	269
		Richard Fowler

	Animal draft power challenges in Zimbabwe	274
		J Francis, B Mudamburi and B Chikwanda

	Surveying animal traction use in Zambia	278
		Henk J Dibbits

	Possible initiatives for increased utilisation of animal traction in Malawi	290
		M L Mwinjilo

	Workhorses in Norway	293
		Martin Aeschlimann

	Improving animal traction technology in Cuba	296
		Arcadio Ríos


	Addressing the challenges: project experiences
	Animal traction development in Iringa Region, Tanzania: project approaches and future requirements	300
		R Mwanakulya
	The development of animal traction in Tanzania in recent years	304
		R N Mtunze and M G Lyimo

	Reviving cotton production in eastern Uganda: the animal traction perspective	306
		Alex Nyugo and John Olupot

	Hiring and lending of oxen for plowing in Kaoma, Zambia	308
		Kennedy Kakwaba and Martin van Leeuwen

	Challenges of animal draft technologies in North Western Province, Zambia	313
		Ivor Mukuka

	Challenges and constraints of animal traction in Luapula Province, Zambia	319
		Alexander Mutali
	

	Index	322

	Index
	Agricultural engineering
	Participatory approaches,  45

	Animal welfare,  106, 108
	Artisanal manufacture,  170-172
	Availability of draft animals
	Mozambique,  264-265
	Zambia,  315, 319
	Zimbabwe,  14, 17, 274

	Bearings,  170-172
	Biogas
	Botswana,  40, 43

	Blacksmiths
	Kenya,  23
	Sudan,  47
	Tanzania,  71
	Zambia,  287

	Botswana
	Biogas,  40, 43
	Energy issues,  40, 43
	Tractors,  41
	Transport issues,  168

	Cameroon
	Farming systems,  239-241, 244-245
	Socio-economic issues,  239-242, 244-245

	Carts,  155
	Designs,  170-172
	Donkey-drawn,  171
	Golovan one-ox cart,  184, 186-188
	Manufacturing issues,  158, 161, 170-172
	South Africa,  184, 186-188
	Supply and distribution,  158
	Uganda,  183
	Zambia,  176, 178, 282

	Collar harnesses,  143
	Conservation tillage
	Zambia,  112
	Zimbabwe,  18

	Constraints to animal traction,  91
	Cuba,  297
	Historical & environmental,  53, 60
	Malawi,  292
	Mozambique,  262, 264
	Nigeria,  235-237
	Norway,  295
	South Africa,  271
	Tanzania,  118, 252-255, 300-302
	Transport issues,  152, 154, 157
	Zambia,  288, 314-316, 320
	Zimbabwe,  11, 275

	Cows
	Ethiopia,  199-202, 204-208
	Reproductive issues,  199-202, 204-208, 213
	Use for work,  199-202, 204-208, 212-213, 216-217, 219, 320

	Credit issues,  162, 236
	Gender issues,  88
	Malawi,  292
	Mozambique,  264, 266
	Tanzania,  71, 120
	Uganda,  306
	Zambia,  83, 287, 317

	Cuba
	Constraints to animal traction,  297
	Implements,  297
	Oxen,  296
	Tractors,  296

	Cultivators
	BS41,  125
	Namibia,  125

	Cultural issues
	Ghana,  232

	Deforestation,  54
	Disease issues
	Donkeys,  194-195
	Senegal,  61
	Zimbabwe,  29

	Donkey carts,  171
	Donkeys,  56
	Environmental issues,  56
	Extension issues,  196
	Harnessing,  196
	Implements,  47
	Malawi,  292
	Management issues,  190
	Namibia,  128
	Nutrition,  191
	Tanzania,  303
	Veterinary issues,  194-195
	Zambia,  321
	Zimbabwe,  12, 14, 17

	Draft cows
	Ethiopia,  199-202, 204-208
	Mozambique,  213
	Sierra Leone,  216-217

	Drought conditions
	Zambia,  112

	Economic analysis
	Use of draft cows,  207

	Economic issues
	Cameroon,  242
	Malawi,  292
	Tanzania,  38
	Transport,  178
	Zambia,  38

	Energy issues
	Botswana,  40, 43

	Environmental issues,  52
	Deforestation,  54
	Donkeys,  56
	Policy issues,  57
	Tanzania,  68, 70
	Transport,  55
	Zimbabwe,  17

	Equipment
	Participatory development,  20, 22, 24, 27, 47

	Erosion issues
	Kenya,  72-73
	Tanzania,  70

	Ethiopia
	Cows,  199-202, 204-208
	Harnessing,  143
	Horses,  143
	Networking,  208
	Socio-economic issues,  207
	Transport issues,  168

	Extension issues
	Animal health,  106, 108
	Donkeys,  196
	Gender issues,  79, 89, 105
	Mozambique,  266
	Namibia,  126
	Participatory approaches,  45, 107, 302
	South Africa,  106, 108
	Tanzania,  95, 256, 300-301, 304
	Training courses,  103-104
	Training-and-visit,  99
	Zambia,  98-100, 102, 220-223, 284, 314, 317
	Zimbabwe,  13, 276

	FAO
	Tanzania,  305

	Farm Implements and Tools
	Kenya,  20

	Farming systems
	Cameroon,  239-241, 244-245
	Effects of structural adjustment,  33
	Environmental issues,  55
	Evolution,  239-241, 244-245
	Ghana,  226
	Hired traction,  227
	Labour issues,  63, 230
	Population issues,  227
	Tanzania,  33-34, 37-38, 94
	Zambia,  33-34, 37-38, 313
	Zimbabwe,  11, 28-30

	Gender analysis,  79, 86
	Linear programming,  89

	Gender issues,  76, 80, 86
	Access to land,  88
	Credit,  83, 88
	Extension and training,  79
	Extension issues,  89
	Female-headed households,  79
	Gender analysis,  79
	Gender planning,  77
	Hiring draft animals,  309
	Kenya,  91
	Policy issues,  78
	Training courses,  83, 105
	Zambia,  82, 320
	Zimbabwe,  16, 277

	Ghana
	Cultural issues,  232
	Farming systems,  226
	Hiring draft animals,  227
	Policy issues,  232
	Population issues,  232
	Profitability issues,  231
	Socio-economic issues,  228

	Groups of farmers
	Kenya,  22
	Zambia,  99

	Harnessing,  276
	Collars,  143
	Donkeys,  196
	Ethiopia,  143
	Ripping,  114
	Subsoiling,  116
	Yokes,  134-136, 140-141

	Health issues
	Extension issues,  106, 108

	Heifers, use for work,  216
	Hiring draft animals
	Gender issues,  309
	Ghana,  227
	Zambia,  308-309, 311

	Horses
	Ethiopia,  143
	Harnessing,  143
	Logging,  293
	Norway,  293

	IFAD
	Tanzania,  302, 305

	Implement suppliers
	SEAZ Agricultural Equipment,  118-120
	Ubungo Farm Implements,  119

	Implements,  275
	BS41 cultivator,  125
	Carts,  170-172
	Credit issues,  120
	Cuba,  297
	Donkey-drawn,  47, 195
	Golovan one-ox cart,  184, 186-188
	Magoye ripper,  113
	Mozambique,  261
	Norway,  294
	Palabana planter,  115
	Participatory development,  20, 22, 24, 27, 45, 47
	Plows,  130, 132-133
	Profitability issues,  121
	Repair services,  180
	Repairs,  283
	Sledges,  70, 96
	Steering of plows,  130, 132-133
	Supply and distribution,  118-120, 122, 256, 265, 268, 287, 304, 316
	Tanzania,  118-119, 301
	Tracers,  127
	Zambia,  280

	Inbreeding,  320
	Indigenous knowledge
	Veterinary medcine,  96

	Inheritance of animals
	Ghana,  232

	Institutional issues
	Tanzania,  256

	Kenya
	Blacksmiths,  23
	Dryland Applied Research and Extension Project,  20
	Erosion issues,  72-73
	Farm Implements and Tools,  20
	Gender issues,  91
	Participatory approaches,  20, 22, 24, 27
	Rural Technology Development Unit,  20
	Transport issues,  168
	Women and animal traction,  91

	Labour issues,  65
	Ghana,  230
	Mozambique,  262
	West  Africa,  63
	Zambia,  320

	Land tenure
	Gender issues,  88

	Linear programming
	Gender issues,  89

	Logging
	Horses,  293
	Norway,  293

	Magoye ripper,  113
	Malawi,  140
	Constraints to animal traction,  292
	Socio-economic issues,  290

	Management of animals,  65
	Donkeys,  191
	Inbreeding,  320
	Supplementation,  220-222
	Zambia,  319
	Zimbabwe,  15, 276

	Manufacturing issues,  20
	Carts,  158, 161

	Marketing issues,  24
	Implements,  122
	Zambia,  288

	Mbeya Oxenisation Project,  304
	Minimum tillage
	See Conservation tillage
	Ripping,  113
	Subsoiling,  116

	Mozambique
	Agricultural statistics,  258
	Availability of draft animals,  264-265
	Constraints to animal traction,  262, 264
	Credit issues,  264, 266
	Draft cows,  212-213
	Extension issues,  266
	Level of mechanisation,  259
	Supply and distribution of implements,  264-265, 268
	Transport issues,  168
	Veterinary issues,  268
	World Vision,  264

	Namibia
	Cultivators,  125
	North Namibia Rural Development Project,  125
	Technology transfer,  125
	Transport issues,  168

	N'Dama cattle,  216-217, 219
	Networking
	Ethiopia,  208
	Zimbabwe,  276

	Nigeria
	Constraints to animal traction,  235-237
	Trypanosomiasis,  236
	Veterinary issues,  236

	North Namibia Rural Development Project,  125
	Norway
	Constraints to animal traction,  295
	Horses,  293
	Logging,  293

	Nutrition
	Donkeys,  191
	Draft cows,  199-202, 204-208
	Supplementation,  199-202, 204-208, 220-222
	Zambia,  220-222
	Zimbabwe,  15

	Oxen
	Cuba,  296
	Hiring,  308-309, 311
	Inbreeding,  320
	Supply and distribution,  264
	Yokes,  134-136

	OXETS
	Tanzania,  94

	Palabana Programme,  112, 115, 117
	Palabana planter,  115
	Parastatal organisations
	Tanzania,  119

	Participatory approaches
	Indigenous knowledge,  96
	Kenya,  20
	Namibia,  125-126
	South Africa,  107
	Sudan,  45, 47
	Tanzania,  94, 302
	Technology development,  20, 22, 24, 27, 45, 47
	Zambia,  223

	Planting
	Zambia,  115

	Plows
	Steering responses,  130, 132-133

	Policy issues
	Environmental issues,  57
	Gender,  78
	Ghana,  232
	Participatory approaches,  49
	Research and development,  256
	South Africa,  269
	Tanzania,  252-255, 304-305
	Zambia,  288

	Population isses
	Ghana,  227

	Population issues,  61
	Ghana,  227, 232

	Profitability issues
	Cameroon,  242
	Ghana,  231
	Tanzania,  121
	Zimbabwe,  14

	Repairs,  283
	Research and development
	Tanzania,  256

	Ripping
	Zambia,  113

	SEAZ Agricultural Equipment,  118-120
	Senegal
	Livestock distribution,  61

	Sierra Leone
	Draft cows,  216-217, 219
	Effects of war,  247-248
	Work Oxen Programme,  247-248

	Sledges
	Environmental impact,  70
	Tanzania,  70, 96
	Zambia,  282

	Socio-economic issues
	Cameroon,  239-242, 244-245
	Environmental change,  54
	Ethiopia,  207
	Ghana,  228
	Malawi,  290, 292
	Sierra Leone,  248
	Tanzania,  33-34, 37-38
	Transport,  150, 155, 178
	Zambia,  33-34, 37-38
	Zimbabwe,  10, 12, 14, 28-29, 274

	Soil conservation
	Kenya,  72-73
	Zambia,  112

	South Africa
	Carts,  184, 186-188
	Constraints to animal traction,  271
	Extension issues,  106, 108
	Policy issues,  269
	Tractors,  269
	Transport issues,  168

	Structural adjustment
	Tanzania,  33, 254
	Zambia,  33

	Subsoiling,  116
	Sudan
	Blacksmiths,  47
	Participatory approaches,  45, 47

	Supplementation
	Draft cows,  199-202, 204-208
	Zambia,  220-222

	Supply and distribution of implements,  24
	Carts,  158
	Mozambique,  264-265, 268
	Tanzania,  118-119, 256, 304
	Zambia,  287, 316

	Tanga Draught Animal Project,  304
	Tanzania
	Blacksmiths,  71
	Constraints to animal traction,  118, 252-255, 300-302
	Credit issues,  71, 120
	Donkeys,  303
	Environmental issues,  68, 70
	Extension issues,  95, 256, 300-301, 304
	FAO,  305
	Farming systems,  34, 37-38, 94
	History of animal traction,  252-254
	IFAD,  302, 305
	Implements,  301
	Institutional issues,  256
	IRADEP,  301
	Iringa Region,  300
	Kilimo SG 2000,  305
	Mbeya Oxenisation Project,  304
	OXETS,  94
	Participatory approaches,  94
	Policy issues,  252-255, 304-305
	Profitability issues,  121
	Research and development,  256
	Rukwa,  33
	Rukwa Region,  68
	SEAZ Agricultural Equipment,  120
	Sledges,  70, 96
	Socio-economic issues,  33-34, 37-38
	Southern Highlands,  94
	Structural adjustment,  33, 254
	Supply and distribution of implements,  118-119, 256, 304
	Tanga Draught Animal Project,  304
	Technology transfer,  71, 300
	Tractors,  70
	Training issues,  301
	Transport issues,  168
	Ubungo Farm Implements,  119
	Villagisation,  37

	Technology transfer,  100
	Kenya,  20, 22, 24, 27
	Namibia,  125-126
	Natural diffusion,  302
	Participatory approaches,  45
	Tanzania,  71, 300
	Zambia,  315

	Tick-borne diseases
	Methods of control,  97
	Zambia,  315, 318

	Tillage
	See Conservation tillage

	Tracers,  127
	Tractors
	Botswana,  41
	Cuba,  296
	South Africa,  269
	Tanzania,  70
	Uganda,  306

	Training- and-visit extension,  99
	Training courses
	Gender issues,  83

	Training issues
	Gender,  79
	Gender issues,  105
	Tanzania,  301
	Zimbabwe,  103-104

	Transport issues,  66, 150, 152, 154, 157
	Carts,  155, 170-172, 176, 178
	Credit schemes,  162
	Economic aspects,  178
	Environmental issues,  55
	Sledges,  70, 96
	Socio-economic issues,  155
	Uganda,  183
	Zambia,  176, 178, 282

	Trypanosomiasis
	Nigeria,  236
	Zambia,  315, 318

	Ubungo Farm Implements,  119
	Uganda
	Carts,  183
	Credit schemes,  306
	Tractors,  306
	Transport issues,  169, 183

	University of Warwick,  170
	Veterinary issues,  96
	Donkeys,  194-195
	Extension issues,  106, 108
	Inbreeding,  320
	Mozambique,  268
	Nigeria,  236
	Tick-borne diseases,  315, 318
	Trypanosomiasis,  315, 318
	Zambia,  284, 315, 318
	Zimbabwe,  15-16, 29

	War and civil unrest
	Sierra Leone,  247-248

	West Africa
	Adoption of animal traction,  60
	Farming systems,  239-241, 244-245
	Sierra Leone,  247-248

	Western Province Programme, 82, 98-100, 102, 176, 178, 181, 308-309, 311
	Wheeled tool-carriers,  297
	Women and animal traction,  76-78, 80, 84, 87
	Credit schemes,  83
	Kenya,  91
	Training courses,  105
	Zambia,  82-83, 320

	World Vision
	Mozambique,  264, 267

	Yokes,  134-136, 141
	Zambia
	Availability of draft animals,  315, 319
	Blacksmiths,  287
	Carts,  178
	Conservation tillage,  112
	Constraints to animal traction,  288, 314-316, 320
	Credit issues,  83, 287, 317
	Donkeys,  321
	Draft cows,  320
	Drought conditions,  112
	Extension issues,  98-100, 102, 220-223, 284, 314, 317
	Farmers' groups,  99
	Farming systems,  34, 37-38, 313
	Gender issues,  82, 320
	Hiring draft animals,  308-309, 311
	Implements,  280
	Labour issues,  320
	Palabana Animal Draught Power Development Programme,  112, 115, 117
	Participatory approaches,  223
	Planting,  115
	Policy issues,  288
	Ripping,  113
	Socio-economic issues,  33-34, 37-38
	Status of animal traction,  278
	Structural adjustment,  33
	Supplementation,  220-222
	Supply and distribution of implements,  316
	Technology transfer,  315
	Transport,  282
	Transport issues,  176, 178
	Veterinary issues,  284, 315, 318
	WP-ADPP,  82, 98-100, 102, 176, 178, 181, 308-309, 311

	Zero tillage
	See Conservation tillage

	Zimbabwe
	Availability of draft animals,  14, 17, 274
	Conservation tillage,  18
	Constraints to animal traction,  11, 275
	Disease issues,  29
	Donkeys,  12, 14, 17
	Environmental issues,  17
	Extension issues,  13, 103-104, 276
	Farming systems,  11, 28-30
	Gender issues,  16, 277
	Nutrition,  15
	Profitability issues,  14
	Socio-economic issues,  10, 12, 14, 28-29, 274
	Training issues,  103-104
	Transport issues,  169
	Veterinary issues,  16




