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Abstract

Proper training and extension methodologies
for animal power are a prerequisite for
increasing productivity of both staple and cash
crops for small-scale farmers. Until recently,
Zambian extension workers received little or no
training in animal traction technologies and
there was little extension material specific to
animal traction. Furthermore, few weeding
implements were available, and extension
workers had not been trained how to
demonstrate their use.

The Palabana Animal Draught Power
Development Programme was established to
address these issues. The programme has
incorporated training, extension, research and
development, advisory and support services in
its efforts to promote and disseminate animal
traction technologies nationwide. Weeding with
animal power is an area of emphasis.

Introduction

Animal traction in Zambia has been mainly
limited to land preparation by plowing, and
transport using sledges and ox carts. This is the
case even where there has been a long tradition
of draft animal use (Starkey et al, 1991).
Constraints to the use of animal power are
diverse, and include cattle diseases and
inadequate veterinary services, lack of
implements and spares and lack of information
at farmer level (limited extension input).

In Zambia, training and extension
methodologies for agricultural field staff, have
not changed for many years. However, there
have been important changes in the needs and
circumstances the training and extension should
address. The use of animal traction is a
relatively new practice for small- and
medium-scale farmers in most regions of
Zambia. It has recently been acknowledged as
the only viable and sustainable form of

mechanisation that would enable small-scale
farmers to increase their cultivated area and
agricultural production (Bwalya et al, 1991).

Training and extension

The Palabana Animal Draught Power
Development Programme (subsequently
referred to as Palabana) has a mandate to look
at training for, and dissemination of, all aspects
of animal traction, with the aim of promoting
its use for field operations (Stevens and
Wanders, 1993).

Training is achieved by offering regular one- to
four-week courses to extension staff directly
involved in agricultural development at the
farmer level. Courses contain modules on
different subjects and emphasis is placed
according to training needs (area specific),
weed control being prominent. Standard course
materials (manuals, video tapes, etc) have been
prepared and are continually being improved.
Courses are designed to improve practical skills
and awareness and knowledge on draft animal
management, implement designs and use and
agro-economic aspects. Agricultural training
institutions have also been assisted in training
their own teachers and with training aids
(implements, manuals and books).

Follow-up assistance includes a monitoring
system for past trainees’ needs, performance
and participation. This should facilitate the
setting of future priorities for training and
subsequent support of trainees. A biannual
newsletter also provides information about
ongoing regional programmes and a platform
for exchange of information.

One topic given special consideration is the use
of animal traction by women. Experience has
shown that gender issues need to be addressed
with regard to animal traction for weed control
as almost all weeding is currently carried out
by women. The introduction of animal traction
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will influence the reallocation of production
factors especially where labour is concerned,
thus having socioeconomic implications which
need to be studied carefully.

On-farm demonstrations and trials

The on-farm programme is organised
throughout the country in close cooperation
with local extension staff. The aim is to
promote proven and practical technologies and
complementary implements through on-farm
adaptive trials. Demonstrations on weeding
technology using cultivators and ridgers have
received high priority in this programme. This
is because of a general concern to improve
labour productivity and to reduce the burden on
women of the tedious task of hand weeding.
These demonstrations are conducted by local
extension staff who have received training from
Palabana but without close involvement of
Palabana. However, the staff receive material,
technical and/or financial support as needed.
Selection of areas within the region where these
demonstrations are held and their organisation
is entirely up to local extension staff.

As in indication of the scale of training, in
1993, 2011 farmers (about 20% female)
attended 39 weeding demonstrations in 30
locations. At these demonstrations, 360
weeding implements (cultivators and ridgers)
were made available to the farmers for sale
either in one full payment or on a
down-payment basis (contract forms were
prepared). Information gathered during
evaluation and follow-up visits showed that the
performance of the implements (Zimplow
cultivator and Lenco ridger) was well
appreciated by farmers. However, few
implements were sold during that year, due to
complex crop marketing policies that delayed
farmers receiving money due to them.

Implement-related services

One aim of the development programme is to
produce implements that carry out field
operations to the farmers’ satisfaction.
Information from evaluation forms filled out at
demonstrations is used to assess the
performance and effectiveness of existing
weeding implements on a comparative basis.
The results are used to select effective
implements and develop new designs.

Demand

Plowing is the most common application of
animal traction: there are perhaps 120 000
animal-drawn mouldboard plows in use in
villages in Zambia, and annual sales of plows
are estimated at between 12 000 and 15 000.
Other animal-drawn implements are less
common: there are about 30 000 ridgers,

20 000 cultivators and 5000 planters in use, and
sales of ridgers and cultivators are both
estimated to be about 1000 to 2000 each year.
The demand for weeding implements is
increasing (Helsloot, Sichembe and Chelemu,
1993).

Distribution and sales agents

To tackle the absence of animal-drawn
implements, small traders have been supported
in areas where on-farm promotions of animal
traction have been conducted. This has been
done by providing traders with a few sets of
implements and spares to sell after weeding
demonstrations, introducing them to the idea of
improving the implement supply in the area.

Palabana is in liaison with potential importers,
manufacturers, distributors, retailers and
lending institutions to assess needs and possible
courses of action to improve the marketing of
animal-drawn implements and accompanying
spares. Implement dealers are encouraged to
participate in short courses to reinforce their
advisory skills on the application of weeders
and other animal-drawn implements for dealing
directly with their clients.

References

Bwalya M, van Slooten H, de Graaf J and Starkey P H,
1991. Animal traction development: towards an
integrated approach. Proceedings of a workshop held
22-23 April 1991, Lusaka, Zambia. Palabana Animal
Draft Power Training Project, Lusaka, Zambia. 51p.

Helsloot H, Sichembe H and Chelemu K, 1993. Animal
powered rural transport in Zambia: prospects and
constraints. IMAG-DLO, Wageningen, The
Netherlands. 66p.

Starkey P H, Elling M J, Mwenya W N M and Sindazi M,
1991. Evaluation of the Zambian animal draft power
programme supported by The Netherlands.
Directorate General for International Cooperation
(DGIS), Ministry of Foreign Affairs, The Hague, The
Netherlands. 107p.

Stevens P H and Wanders A, 1993. Palabana Animal
Draft Power Development Plan of Operation 1993.
Palabana Animal Draft Power Development
Programme, Lusaka, Zambia. 34p.

196

Note: This version of the paper has been specially prepared for the ATNESA website.

Animal Power for Weed Control

It may not be identical to the paper appearing in the resource book

This paper is published in: Starkey P and Simalenga T (eds), 2000. Animal power for weed control. A resource book of the Animal Traction Network for Eastern and Southern Africa (ATNESA). Technical Centre for

Agricultural and Rural Cooperation (CTA), Wageningen, The Netherlands. ISBN 92-9081-136-6. For details of ATNESA and its resource publications see http:l/www.atnesa.org



	Contents
	Preface and acknowledgements	 6
	Abbreviations	 8
	Overview papers
	Introduction and overview	 10
		Paul Starkey

	Animal power for weed control: experiences and challenges	 18
		T E Simalenga and R M Shetto

	Animal power for weed control: a technical review	 27
		Piet Stevens

	Some guidelines on extension and training methods for animal-powered weeding	 34
		An ATNESA Resource Team

	Some guidelines on the design of animal-drawn weeders	 37
		An ATNESA Resource Team

	Some guidelines for testing and on-farm evaluation of animal drawn weeders	 39
		An ATNESA Resource Team

	Guidelines for the manufacture, distribution, supply and maintenance of weeders	 42
		ATNESA Resource Team


	Participatory research
	Constraints to the adoption of animal traction weeding technology in Mbeya Region, Tanzania	 48
		L Loewen-Rudgers, E Rempel, J Harder and K Klassen Harder

	Weed control by draft animals: experiences in the Southern Highlands of Tanzania	 57
		R M Shetto, E M Kwiligwa, S Mkomwa and M Massunga

	Participatory research on oxen-drawn weeders in Lake Zone, Tanzania	 70
		E B Wella and A C W Roeleveld

	On-farm participatory research on ox-powered weeding technology in Sukumaland, Tanzania	 76
		A M Ngendello, E B Wella and A C W Roeleveld

	Research on weed control using animal power undertaken by IAE, Zimbabwe	 80
		Irvine Chatizwa and Radboud Vorage

	Animal-powered reduced tillage and weed control methods in Zimbabwe	 86
		S Chikura


	Women, weeding and gender issues
	Women™s participation in weed control with draft animals in Mbeya, Tanzania	 90
		M Sizya

	Gender issues in animal draft power weeding technology in Zambia	 94
		E A Sakala

	Women, weeding and agriculture in Iringa Region, Tanzania	 96
		H J M Shimba


	Implement design and testing
	Elements of design and evaluation of animal-drawn weeders	 100
		Brian G Sims

	Development of a donkey-pulled toolframe for weeding	 111
		Jürgen Hagmann

	The development and assessment of a donkey-drawn weeder in Niger	 118
		F Emhardt and H D Kutzbach

	Animal-powered weeders in Africa: interactions between design, manufacture and operation	 124
		F M Inns

	Animal-drawn herbicide applicators for use in small-scale farmer weed control systems	 129
		Richard M Fowler

	The design and operation of animal-drawn weeding implements in Tanzania	 133
		A K Kayumbo

	Reduced ridge system to improve productivity and weed control: trials in Nigeria and Tanzania	 136
		A R Stokes

	Animal-drawn weeders for weed control in India	 140
		H S Biswas, D S Rajput and R S Devnani

	Design requirements for animal-drawn weeders	 147
		G J Poesse and P van Rumpt

	Test procedures for animal-powered weeding equipment	 149
		Nelson Chisenga

	A methodical approach for evaluating animal-powered weeding technologies	 159
		T E Simalenga, P J Makungu and T J Wilcocks


	Tanzania: situation reviews and extension experiences
	Constraints to the adoption of animal-powered weeding technology in Tanzania	 166
		H Sosovele

	The introduction of animal-powered weeding technology in Morogoro Region, Tanzania	 174
		John A C Steel

	Changing agricultural policy in Tanzania	 178
		Jim Crees

	Experience in the promotion of animal-powered weeding in Tanga Region, Tanzania	 179
		A Makwanda, M S Shemdoe and M Msagusa

	Introduction of ox-drawn weeders in Maswa District, Shinyanga Region, Tanzania	 183
		Ruben R Mungroop, Omari H Bori and Masanja Kalabo

	The promotion of animal traction and weeding technologies in Mbozi, Tanzania	 189
		K Mongomongo and N Gembe

	Animal power for weed control: experiences of MATI Mlingano, Tanga, Tanzania	 192
		A M E Mshana and R S S Mduma

	Farmers™ experiences with weeding technology in Mwanga, Kilimanjaro Region, Tanzania	 195
		George K Madundo and Anno Galema


	Extension experiences in Zambia
	Animal power for weed control: experiences in Zambia	 198
		Emmanuel Mwenya

	Training and extension for animal traction and animal-powered weeding in Zambia	 201
		Kenneth Chelemu

	A scheme for training extension workers on animal power for weed control	 203
		Palabana Animal Draft Power Programme, Zambia

	Procedures for evaluating and promoting animal-drawn weed control implements in Zambia	 206
		Piet Stevens

	Weeding with draft animal power in Kaoma District, Zambia	 209
		Nawa Siyambango and Martin van Leeuwen

	Animal power for weed control in Kaoma District, Zambia	 213
		Andrew K Muma

	A note on weeding demonstrations in northern Zambia	 218
		Margaret K Lombe


	Southern Africa: situation analyses and reviews
	Weed control by smallholder farmers in Ciskei, Eastern Cape Province, South Africa	 220
		A B D Joubert

	Weeding technologies and possibilities for improving animal-powered weeding in Swaziland	 224
		J K Rwelamira

	Animal power for weed control: experiences in Zimbabwe	 229
		Irvine Chatizwa and Raymond M Nazare

	The use of animal power for weed control in Malawi	 235
		J C Mbalule


	East Africa situation analyses and reviews
	Farmer-led adoption of ox weeding in Machakos District, Kenya	 238
		Kate Wellard and Mike Mortimore

	Animal-powered weeding: experience in western Kenya	 241
		Phares Odiewuor Okello and Barasa Sitati Wasike

	A note on weed control in Machakos District, Kenya	 244
		C O Mwanda

	Animal traction in Arua District, Uganda, with particular reference to weeding	 246
		Alastair Taylor

	Some factors affecting animal-powered weeding in Uganda	 252
		John Olupot

	Approaches to animal power development in Uganda	 254
		Henry Smuts E Ojirot

	Weed control methods used in Ethiopia	 256
		Kebede Desta


	West Africa: economic issues and technology assessment
	Farm-level economic benefits of using oxen for plowing and weeding in Sierra Leone	 260
		Bai H Kanu

	On-farm evaluation of weed control technologies in direct-seeded rice in The Gambia	 269
		Thomas R Remington and Joshua L Posner



	Index
	Action Aid Kenya	244
	Central Institute of Agricultural Engineering, India	142
	Conservation tillage	28
	Zimbabwe	86

	Constraints to animal traction	20, 31, 50-55, 96, 161
	Gender-related	93
	Kenya	245
	Uganda	256
	Zambia	218
	Zimbabwe	235

	Credit issues
	Tanzania	55
	Uganda	255

	Cropping systems
	South Africa	224
	Uganda	251

	Cultivators
	Design criteria	23, 100, 124-128, 135-137, 149
	Donkey-drawn	21, 111, 114-115, 118-119, 122, 274
	India	142
	Kenya	243, 245
	Over-the-row	20, 52, 60
	Quality	51
	Rumpstad	149
	Supply and distribution	53
	Tanzania	51, 58, 60-61, 71, 135-137, 186, 188, 195
	Testing	71, 78, 80, 82-84, 151, 161-162
	Weeding efficiency	121, 147
	Zimbabwe	80, 82-84

	Demonstrations of implements
	Zambia	151, 203, 209, 212, 217, 220

	Design of implements	23, 100
	Participatory approaches	112
	Tanzania	135-137

	Donkey-drawn implements	274
	Cultivators	21, 118-119, 122
	Toolframes	111, 114-115

	Donkeys
	Draft power	118-119, 122
	Niger	118-119, 122
	Tanzania	195
	The Gambia	274
	Use for weeding	21, 135
	Zimbabwe	111, 114-115, 231

	Draft power
	Testing	118-119, 122

	Economic issues	107
	Herbicides	86-87
	Implements	107
	Seeders	275
	Sierra Leone	262, 265
	Tanzania	168, 172, 185-186
	Zambia	213, 216
	Zimbabwe	86-87

	Ethiopia
	Implements	259
	Weeding systems	258

	Extension issues	24
	Gender awareness	90
	Tanzania	52, 64, 74, 92, 168, 171, 176, 180-183, 187, 191, 194
	Zambia	203, 205, 217, 220

	Farmer-led adoption
	Kenya	240

	Farmers' groups
	Tanzania	64, 72-74, 192

	Farming systems
	Evaluation	161-162
	Kenya	246
	Malawi	237
	Nigeria	139
	Ridging	139
	South Africa	222
	Swaziland	226
	Tanzania	171, 185-186
	Zambia	200
	Zimbabwe	231

	Farming systems research
	Tanzania	191

	Gender issues
	Extension methods	90
	Swaziland	226
	Tanzania	55, 90-92, 96, 186
	Uganda	252
	Zambia	94

	Groups of farmers
	Tanzania	64, 72-74, 192

	Harnessing	127
	Angle of pull	124-128
	Tanzania	181-183, 187, 195
	Yokes	139

	Harrows
	India	142-143, 145

	Herbicides	29, 271
	Application	226
	Applicators	131-132
	Economic issues	86-87
	Swaziland	226, 228
	The Gambia	272, 275
	Zimbabwe	86-87

	Hifadhi Mazingira Iringa Project	96
	Implements
	Cultivators	20, 51, 71, 78, 80, 82-84, 149, 243, 245, 271, 273, 276
	Demonstrations	151, 203, 220
	Design	118-119, 122, 135-137
	Design criteria	23, 100, 124-128, 149
	Donkey-drawn	21, 111, 114-115, 118-119, 122, 274
	Economic issues	107
	Ethiopia	259
	Harrows	143, 145
	Herbicide applicators	131-132, 226
	India	142-143, 145
	Kenya	243, 246
	Malawi	237
	Manufacturing issues	124-128, 233
	Marketing issues	53
	Over-the-row cultivators	52, 60
	Participatory development	112
	Quality	51
	Repair services	51
	Ridgers	197, 212, 215, 244
	Rumpstad cultivator	149
	Seeders	271, 273
	Soil parameters	100
	Supply and distribution	51, 53, 65, 116, 124-128, 203-204, 217, 231
	Tanzania	58, 60-61, 135-137, 185-186, 188, 191, 193, 195, 197
	Testing	71, 78, 80, 82-84, 104, 118-119, 122, 151, 161-162, 208, 243, 271
	Tine angles	102
	Toolbars	135-137, 241
	Toolframes	111, 114-115
	Uganda	250
	Weeders	20, 80, 82-84, 142-143, 145
	Wheeled toolcarriers	145
	Zimbabwe	231, 233

	India
	Harrows	142-143, 145
	Toolcarriers	142-143, 145
	Weeders	142-143, 145

	Institutional issues
	Tanzania	65

	Intercroppping
	South Africa	224

	Kenya
	Constraints to animal traction	245
	Farmer-led adoption	240
	Farming systems	246
	Implements	243, 246
	Labour issues	241
	Ridgers	244
	Technology transfer	240

	Labour issues	19
	Kenya	241
	Tanzania	77, 96
	Zambia	201, 216

	Malawi
	Farming systems	237

	Manufacturing issues	124-128
	Tanzania	170
	Zimbabwe	233

	Mbeya Oxenisation Project	20, 48, 58, 60-61, 90
	Minimum tillage
	See Conservation tillage

	Multi-cropping	29
	Niger
	Donkeys	118-119, 122

	Nigeria
	Farming systems	139
	Ridging	139

	Over-the-row cultivators	20, 52
	Palabana Animal Draught Power Development Programme	28, 208-210
	Palabana Animal Draught Power Programme	203, 205
	Participatory approaches
	Tanzania	72-74
	Zimbabwe	112

	Policy issues
	Tanzania	180
	Uganda	256

	Reduced tillage
	Conservation tillage	86

	Rice cultivation
	The Gambia	271

	Ridgers
	Kenya	244
	Tanzania	197
	Zambia	212, 215

	Ridging
	Nigeria	139
	Tanzania	136

	Seeders
	Economic issues	275
	Testing	271, 273, 276

	Sierra Leone
	Economic issues	262, 265

	Socio-economic issues	24
	Swaziland	226
	Tanzania	77, 172-173, 191
	Uganda	254
	Zambia	94, 213

	South Africa
	Cropping systems	224
	Farming systems	222
	Intercropping	224

	Supply and distribution of implements	24, 53, 116, 124-128
	Tanzania	51, 65, 170, 178
	Uganda	250, 252
	Zambia	203-204, 210, 217
	Zimbabwe	231

	Swaziland
	Farming systems	226
	Gender issues	226
	Herbicides	226, 228

	Tanga Draft Animal Project
	Tanzania	181-183

	Tanzania
	Constraints to animal traction	50
	Credit issues	55
	Cultivators	51, 58, 60-61, 195
	Demonstrations of weeding	65
	Economic issues	168, 172, 185-186
	Evaluating farming systems	161-162
	Extension issues	52, 64, 74, 92, 168, 171, 176, 180-183, 187, 191, 194
	Farmers' groups	64, 72-74, 192
	Farming systems	171, 185-186
	Farming systems research	191
	Gender issues	55, 90-92, 96, 186
	Harnessing	181-183, 187, 195
	Hifadhi Mazingira Iringa Project	96
	Implements	135-137, 185-186, 188, 191, 193, 195
	Institutional issues	65
	Labour issues	77, 96
	Manufacturing issues	170
	Mbeya Oxenisation Project	20, 23, 48, 58, 60-61, 90
	Participatory approaches	72-74
	Policy issues	180
	Ridging	136
	Socio-economic issues	77, 172-173, 191
	Southern Highlands	49
	Supply and distribution of implements	51, 65, 170, 178
	Tanga Draft Animal Project	181-183
	Technology transfer	168, 171, 173, 176, 191-192, 197
	Testing implements	161-162
	Toolbars	135-137
	Toolcarriers	60
	Training issues	64, 181-183, 194
	Weeders	186
	Women and animal traction	90
	Women™s groups	90-91

	Technology transfer	20
	Kenya	240
	Tanzania	168, 171, 173, 176, 191-192, 197
	Uganda	249, 254, 256
	Zambia	200, 211, 213
	Zimbabwe	84

	Testing
	Implements	80, 82-84, 104, 118-119, 122, 151, 161-162
	Kenya	243
	Seeders	271, 276
	Weeders	71, 78, 104, 208

	The Gambia	271
	Donkeys	274
	Herbicides	272, 275

	Timeliness	53
	Toolbars
	Kenya	241
	Rumpstad	149
	Tanzania	135-137

	Toolcarriers
	India	142-143, 145
	Tanzania	60

	Toolframes
	Donkey-drawn	111, 114-115

	Tractors
	Economic issues	262

	Training issues	54
	Tanzania	54, 64, 181-183, 194
	Zambia	203

	Uganda
	Constraints to animal traction	256
	Credit issues	255
	Cropping systems	251
	Gender issues	252
	Socio-economic issues	254
	Supply and distribution of implements	250, 252
	Technology transfer	249, 254, 256

	Weeders
	Design criteria	23, 100, 124-128, 135-137, 149
	Donkey-drawn	21, 111, 114-115, 118-119, 122
	Economic issues	107
	India	142-143, 145
	Kenya	243, 245
	Over-the-row	20, 52, 60
	Performance evaluation	142-143, 145
	Quality	51
	Supply and distribution	53
	Tanzania	51, 58, 60-61, 71, 135-137, 186, 188
	Testing	71, 78, 80, 82-84, 151, 161-162, 208
	Weeding efficiency	121, 147
	Zimbabwe	80, 82-84

	Weeding systems
	On-farm research	80, 82-84
	Zimbabwe	231

	West Africa
	Economic issues	262
	Herbicides	271
	Seeders	271

	Western Province Animal Draught Power Programme	211-212, 215
	Wheeled toolcarriers
	India	145

	Women and animal traction
	Tanzania	55, 90, 92

	Women™s groups
	Tanzania	90-91

	Zambia
	Constraints to animal traction	218
	Demonstrations of implements	151, 203, 209, 220
	Economic issues	213, 216
	Extension issues	203, 205, 217, 220
	Farming systems	200
	Field days	209
	Gender issues	94
	Labour issues	201, 216
	Palabana Animal Draught Power Development Programme	28, 203, 208-210
	Palabana Animal Draught Power Programme	205
	Ridgers	212, 215
	Socio-economic issues	94, 213
	Supply and distribution of implements	203-204, 210
	Technology transfer	200, 211, 213
	Training issues	203
	Western Province Animal Draught Power Programme	211-212, 215

	Zero tillage	28
	Zimbabwe
	Conservation tillage	86
	Constraints to animal traction	235
	Donkey-drawn implements	111, 114-115
	Donkeys	231
	Economic issues	86-87
	Farming systems	231
	Herbicides	86-87
	Implements	231, 233
	Manufacturing issues	233
	Supply and distribution of implements	231
	Weeding systems	80, 82-84, 231



