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INTRODUCTION 

Animal traction is an important technology that is growing in importance in sub-Saharan 
Africa. For this reason it has been selected as one of the research thrusts of the International 
Livestock Centre for Africa (ILCA). 

In 1983, ILCA published its first animal traction bibliography (Goe M.R. and Michael 
Hailu, 1983. Animal traction: A selected bibliography). At the time, it was the most 
comprehensive bibliography available on the subject. However, as information exchange
relating to animal traction improved during the 1980s, there was an increase in the number of 
documents known to exist on the subject. Furthermore, an increasing number of new reports
and scientific papers relating to animal traction were being produc-d. There was a clear need 
to produce a new animal traction bibliography. Moreover, it was felt that a new bibliography
should have annotations, to provide more guidance on the content and level of documents,
than can be gathered from their titles. Finally, it was intended to present the information not 
only as a printed book, but also as a computer database that could be used by the increaling
number of research organizations in Africa that have desktop computers. 

Planning the new animal traction bibliography and database started in 1986, and most 
data were entered in 1988 and 1989, both in Addis Ababa and in Reading. The main biblio
graphical database at ILCA is kept on a mainframe computer, using the program "MINISIS" 
While this is a powerful database program, it is only used by a few information centres in 
Africa. A breakthrough in the spread of bibliographic databases came in 1986, when the 
United Nations Educational, Scientific and Cultural Organization (UNESCO) issued a 
bibliographic database program called "CDS-ISIS" that could be used on ordinary "IBM 
compatible" desktop personal computers. This program was issued without charge to appro
priate organizations in countries affiliated to UNESCO, and was therefore affordable by the 
increasing number of research organizations in Africa that were using personal computers.

Since data could be easily transferred between MINISIS and CDS-IS1S, the CDS-ISIS
 
program was considered very suitable for disseminating the new animal traction database.
 
The compatibility is such that approximatcly half the entries in the current animal traction
 
database were entered in Reading using CDS-ISIS and half were entered into the mainframe
 
version in Addis Ababa. In the course of preparation, data were often transferred between
 
the different programs. Further information on the CDS-ISIS database is provided in 
a
 
following section.
 

The documents included in this bibliography and database originated from a variety of 
sources, but all are now available as "hard copies" and/or microfiches in the ILCA Library. A 
large number of both published and unpublished documents came from the collection built up 
over recent years by Paul Starkey (specialist in animal traction and an ILCA consultant).
Copies of all these documents have been supplied to the ILCA library. Similarly, documents 
collected by Michael Goe (formerly an animal scientist at ILCA) have been provided to the 
ILCA Library. The Albert R. Mann Library of Cornell University, USA, assisted ILCA by
carrying out a literature search from its databases. and by providing photocopies of some 
papers. Many other documents have been obtained by the ILCA Library from numerous 
different sources over the past 15 years. 
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In order to keep this document and database manageable, efforts have been made to 
reduce unnecessary duplication. Thus, when documents are known to be available in more 
than one language, only one entry has been made, based on the English language edition. In 
this entry it isindicated that other language versions are available, through the use of bold
type-language abbreviations at the end of the citation. These may be followed by italic 
abbreviations indicating the language of summaries. Thus En, Fr indicates a publication 
available in both English and French, while De (En, Fr) indicates a German-language 
publication with English and French summaries. In this way it should be possible to use the 
English publication details to trace similar documents in the other languages. Whenever 
practicable, the exact titles of French editions are stated and the ISBN/ISSN are provided. 

There arc some cases where similar or identical papers have been published by the same 
authors in more than one source. In cases where there isone main, easily accessible, definitive 
version, that one has been included, and the other(s) left out. However, in cases where along 
report has been edited into a journal article of the same title, both have been included, so 
people requiring more oclailed information may trace the original document. In cases where 
one paper has been edited in different ways, or where different people would find one or other 
of the alternatives easier to trace, separate entries have been maintained. 

Within individjal document ertries, the publication details have been presented in a 
form compatible with the ILCA system of reference citation!; (author, date, source and 
publisher, page numbers and languages). In this way it isintended to make it easy for researchers 
to cite references in the ILCA standard form simply by copying out the information presented 
here. Those obtaini,:g the database in CDS-ISIS format will he able to import an ASCII file 
with relevant refer( nces directly into their wordproccssort.. In using the bibliographic 
citations as references, most of the publication details should be included in the order given, 
but some details (such as translated titles, numbers of figures and tables, and ISBN/ISSN) and 
the abstract can be excluded. Anonymous publications are listed here as "Anon." for c!arity, 
but when citing such references, it may be preferable to consider the publishing organization 
as an author. 

This present bibliographic database isnot the only initiative to improve animal traction 
information exchange through the production of bibliographies. The French organization 
CIRAD (Centre de coop6ration internationale en recherche agronomique pour le 
ddveloppement) isalso active in this area, and ispublishing a series of three animal traction 
bibliographies in cooperation with CTA (Technical Centre for Agricultural and Rural 
Cooperation, The Netherl:mnds). The compilers of this present bibliography have been in 
close contact with the compilers of the CIRAD/CTA bioliographies, and consider the 
initiatives to be complementary. This database has been prepared in English, while that of 
CIRAD isin the French language. Although some documents are cited in both the ILCA and 
the CIRAI)/CTA publications, the CIRAD initiative has concentrated on French language 
publications. There are presently no plans to make the CIRAD database available in 
CDS-ISIS format, but the CIRAD documentalists have kindly agreed that entries from their 
bibliographies may be translated for inclusion in the ILCA database. While no CIRAD 
abstracts were included in this present edition, it is possible that these could be included in 
future editions or supplements. 

It isintended to update the animal traction bibliographic database regularly, and, subject 
to the availability of resources, annual supplements may be produced, both in printed form 
and on diskette. A full update is envisaged after five years. For this reason, the compilers 
would welcome being informed of any eirors in this edition, so that these may be corrected in 
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future editions. Furthermore, they would welcome copies of any documents relating to animal 
traction that were not included in this edition, for possible inclusion in the supplements and 
subsequent edition. Copies of documents may be sent to the Librarian at ILCA and/or 
to Paul Starkey at the Centre for Agricultural Strategy, University of Reading RG6 2AT, UK. 

Paul Starkey, Sirak Teklu and Michael R. Goe 

March 1991 
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OBTAINING COPIES OF DOCUMENTS 

The documents cited in this bibliography are available on microfiche, and copies may be 
requested from the ILCA Library, at the address given below. Microfiches are an economical 
way of reproducing and transmitting documents, and machines that allow people to read 
microfiches are increasingly available in libraries throughout the world. For people requiring 
"hard copies" of documents, a maximum of 30 photocopied pages may be requested from the 
ILCA Library. 

The Library
 
International Livestock Centre for Africa 
P.O. Box 5689
 
Addis Ababa
 
Ethiopia.
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INFORMATION ON THE COMPUTER DATABASE 

For organizations using the CDS-ISIS program, this bibliography is available from ILCAon "IBM-compatible" computer diskettes. Those requesting the bibliography on diskette areasked to specify which type of diskette they require (360kb or 1.2Mb 5.25" diskettes; 720kb or1.4Mb 3.5" diskettes). They should also specify which version ofCDS-ISIS they are using (thedatabase isavailable in formats compatible with either the original version 1,or the upgradedversion 2.3 which was issued in 1989). The CDS-ISIS program and all associated files occupyabout 5W) kb of hard disk space. The animal traction database masterfile occupies about 2Mbof hard disk space, and an extra IMb of hard disk space is required to store the "link" and"inverted" files that allow rapid searches from several different fields, giving atotal of 3.5 Mbof hard disk space for the program, database and link files. A simple manual has beenprepared to explain how to install and use the animal traction database. 
Organizations carrying out work on animal traction that do not yet make use of bibliographicdatabases, may wish to obtain acopy of the CDS-ISIS program, so that they may make use ofthis animal traction datdbase. When correctly installed on an IBM-compatible computer with a hard disk, CI)S-ISIS allows researchers to search for a wide variety of information, such assubjects, key words, titles, authors and countries either separately or in various combinations.For example, asearch of the word "harness" on the present database will yield 85 references,while asearch of the word "buffalo" will yield 76 references. Combining asearch of "harness"and "tuffalo" will provide five references relating to the harnessing of buffaloes. Similarly,there arc 258 references using the word "power" in the title, or as a keyword, and 30 using theword "cow". A search for both words will rapidly identify six references that are concerned

with the working power of cows (and also the effect of draft work on bovine reproduction).When the database is correctly installed, such searches are almost instantaneous, and the fullreferences, together with the abstracts can be immediately displayed on the screen. Alternatively, they may be sent to a printer or output as a file that can be edited within a wordprocessing program. Sufficient information is displayed on the screen or in the output, toallow the original documents to he traced, and their ILCA reference numbers are provided to
facilitate requests for microfiche copies.

Copies of the CDS-ISIS program, which is needed to access the animal traction database,may be requested from UNESCO in Paris. Organizations in Africa and international agricultural research centrcs may request copies from the Internationai Council for Research inAgroforestry (ICRAF), in Nairobi. The addresses are given below. UNESCO holds thecopyright for the CDS-ISIS program, and users will be asked to sign a licensing agreement.
Depending on the organization requesting the program, 
and the policies prevailing at thetime of request, a small charge may be imposed to cover costs of distributing CDS-ISIS
(materials, handling etc.), but the issue of cost should not discourage organizations interestedin CDS-IS1S from making enquiries to the suppliers. The program comes with a detailed
 
manual.
 

Addresses:
 
For obtaining the CDS-ISIS program needed to run the animal traction database:
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Information on the computer database 

International Council for Research in 
Agroforestry (ICRAF), ICRAF House 
P.O. Box 30677, Nairobi, Kenya 
(Telex 22048; Fax 52-10-01) 

United Nations Educational, Scientific and 
CulturalOrganization (UNESCO) 

Paris, France. 

For obtaining the animal traction database: 

Library and Documentation Service 
International Livestock Centre for Africa 
P.O. Box 5689, Addis Ababa, Ethiopia. 
(Telex 21207 ILCA ET; Fax (251-1) 61-18-92) 
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BIBLIOGRAPHIC INDEX
 

GENERAL WORKS 

0001 Alexandratos, N.; Bruinsma, J.; 
Hrabovszky, J.1982. Power Inputs

from labour, draught animalsand machinesln 
the agriculture of the developing countries. 
European Review of Agricultural Economics 

(Netherlands), v. 9, p. 127-155, 7fig., 5tables; 10 

ref., ISSN 0165-1587. En (En) 

[ Describes a model developed and used to eSunate 

power input requirements by source for increasing

agriculturalproduction in90 developing countries. 

Defines production increases for 28 crops each 

grown in one or more of six classes of rainfed and 

irrigated land at specified yield levels. Concludes 

that mechanization should advance most rapidly in 

higher-income developing countries (Latin 

America, Near East) and that in all regions animal 

traction would be replaced by machinery. 

Mic.No: 80175 

0002 Anderson, F.M. 1982. Annex C3. 
Draught animal power In Africa: 

An overview, 
FAO, Rome (Italy). In: Report of the Expert 
Consultation on appropriate use of animal energy
in agriculture in Africa and in Asia, FAO Expert 
Consultation on Appropriate Use of Animal 
Energy in Agriculture in Africa and Asia, Rome 
(Italy), 15-19 Nov 1982, 6p. En 
[lReviews the existing situation regarding DAP in 
Africa and constraints to its future development, 
Concludes that while past efforts to develop DAP 
in Africa have had limited success, the proper design 
and execution of new DA P-related technologies 
car, contribute lo increased farm production and 
improvements in the quality of life of thefarmer. 
Mic. No: 8(1875 

0003 Anderson, F.M. 1985. Draught ani-
mal power systems In sub-Saharan 

Africa: Their production Impact and research 
needs. 
ACIAR, Canbefva (Australia). In: Draught ani-
mal power for production, ACIAR Workshop on 
Draught Animal Power for Production, Towns-
vile (Australia), 16p., 3 ref. En 
[Discusses the main effects ofdraft aninalpower 
on agricultural production, analyzing eflects on 
labour use, area cultivated, crop yield and crop 
mix; describes draft oxen breeds used in Africa and 
major supply sources ofoxen; and outlinesproblems
of access to credit for the purchase of draft im-

plements and technology, and draft animal power 
(DAP) needs. 
Mic.No: 35218 

0004 Anderson, F.M.; Wilson, R.T. 1985. 
On-fwirm experiments with ruminant 

animals. 
In: Crop and livestock production research for 
communal areas. Review of past relevant research 
and 1984/85 on-farm research programme, Farming 
Systems Research Meeting, Harare (Zimbabwe),
24-26 Sep 1984. Zimbabwe Agricultural lournzl 
-Special Report, no. 1, p. 53-57 En 
C Discusses the need for, problems and focus of 
on-farm experiments with livestock, outlining 
specific requirements related to forage production, 
draft animal utilization, animal nutrition, byproduct 
utilization, production of cattle and small rumi
nants and farm energy production and use. 
Mic.No: 67829 

0005 Anderson, F.M.; Abiye Astatke. 
1985. Pond excavation using oxen

drawn scoops In rural Ethiopia: The experl
once of two peasants associations In the 
Debre Berhan area. 
ILCA, Addis Ababa (Ethiopia). Highlands Pro
gramme, 12p., 4 tables; ref. En 
EIlReports on the excavation of ponds using oxen
drawn scoops in the Debre Berhan area of Ethiopia 
by the farmersofpeasants' associations. Discusses 
the principal objective of the proposed work with 
oxen-drawn scoops in the peasants' associations 
and determines the suitability ofthe technologyfor 
use by farmers, technical performance rates of the 
scoops under farm conditions, and organizational
and other factors. Summarizes the overall pro
gramme and gives suggestions regarding anational 
programme ofpond excavation using draft oxen. 
Mic.No: 85117 

0006 Anon. 1972. Manual on the em
ployment of draught animals In 

agriculture. 
FAO, Rome (Italy), 244p., 8 plates, 174 illus., 
4 tables; 57 ref. En 
E-Presentsguidelines on the use of draft animals for 
agricultural development in tropical Africa, men
tioning available species and breeds; choice and 
management of animals; animal-drawn implements 
for different agricultural operations; the role 
of rural artisans in the manufacture, maintenance 
and repair of the implements; and the economic 
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aspect of agricultural mechanization. Includes 
appendices indicating a simple method of calcu-
lating the cost of using draft animals in tropical 
countries. 
Mic.No: 00 111 

0007 	 Anon. 1974. Alde-m6molro du 
monlteur de culture attel6e. (Notes

on animal traction)
Centre d'Etudes et d'Exprimentation du Machi-
nisme Agricole Tropical, Antony (France); France.Minist&rcde la Coopdration, 197p., illus. Fro This expanded version ofa publication originally
produced to meet the needs of workers in Niger but 
now adapted for wider use contains sectiots on
draft animals (traditionaluse in tropical Africa and 
Madagascar, feeding, training, health attd okes
and harnesses), animal draft equipment and its 
uses, maintenance of equipment atd engineering
aspects and organization oftraining prograitnes.
Mic. No: 80877 

0008 	 Anon. 1975. Manuel de culture 
avec traction animale. Techniques

rurales on Afrique. (Manual for cultivationwith animal traction. Rural techniques in
Africa) 
Centre d'Etudes t d'Expcrimentation dui
Machinisme AgricoleTropical, Antony (France);
Institut d'Elevage et de Mddecine Vterinaire des 
Pays Tropicaux, Maisons-Alfort (France); France.Minist5re de a Coopration, 336p., 180 fig.; 
51 ref. Fr
OAn introduction covering the history and present

state of animal traction in tropical Africa and
Madagascar amid its place iti agriculture asa wle
and discussing reasons for not passing directly
from hand cultivation to mechanization, is followed 
by sections oi draft animals (species and races,
choice of aniimal, health, weight of equipment,
training, housing, feeding, manure production andharnessing), animal draft equipment, water-lifting,
rural craftsmen and their role in maintainingand 
improving animal draft equipment atid econonicaspects. 
Mic.No: 80(1907 

0009 	 Anon. 1977. Report of the rural 
technology meet for East, West,


central and southern Africa. 

Commonwealth Secretariat, London (UK). Rural 

Technology Meet for East, Central and Southern 

Africa, Arusha (Tanzania), 29 Aug-9 Sep 1977,

114p., fig.; ref. En 

-Proceedings ofa meeting organized by the Coin-
monwealth 	 Secretariat in collaboration with the 
Tanzanian Government at which 85 delegates from 
14 countries discussed the appropriate technologyfor agriculture and rural ind:istry ii developing
countries. Over 100 implements manufactured or 

in participating countries were tested and dis
cussed. 
Mic.No: 80844 

0010 	 Anon. 1978. Manual on the employ.mont of draught animals in agri
culture. 
FAO, Rome (Italy); Centre d'Etudes et d'Ex
pdrimentation du Machinisme Agricole Tropical,
Antony (France), 261p., ISBN 92-5-1(0458-7 
En 
E!Descrihescharacteristics ofbovidae andequidae
used as draft animals, with particular reference to 
their pathology, feeding, working power, training
and harnessing, reviews agricultural operations
including land preparation, plo wing, sowing, har
vesting and transportation for which working ani
mals can he employed. Also reviews criteria for the 
organization ofruralhandicraftfor the manufacture,
maintenance and repair of animnal-drawn farm
implments and harnesses. Discusses Tconotnic 
aspects of the use of working animals in tropical
agriculture including comparative analysis of costs 
and returns and cost estimate methods. 
Mic.No: 8(1708 

0011 	 Anon. 1979. Report of the West 
Africa Rural Technology Meeting.

Commonwealth Secretariat, London (UK). West
Africa Rural Technology Meeting, Yundum
(Gambia), 	 14-22 May 1979, I1Ip., fig., 	 tables;
rcf. En 
0Contains abackgroundpaper on the Rural Tech

nology Programme of the Food Production andRural Development Division of the Common
wealth Secretariat, summaries ofappropriate tech
nology work carried out in West Africa and invited
 
lead papers on aspects of implementation of rural
 
technology programmes.
 
Mic.No: 8(1845 

0012 Anon. 1981. The water buffalo: New 
prospects for an underutilIzed anl

mal.
 
National Academy Press. Washington, D.C.

(USA), 116p., 56 photographs, 6 tables; 200 ref.
 
En
 
EJPresents information on the water buffalo, with
reference to carcass characteristics and meat qual
ity, milk yieldandcomposition, possibility ofusing
it as a work aniimal, its adaptability and heat toler
ance, nutrition in relation to growth rate, efficiency
of digestion andfeedpreferences, reactions to some 
specific diseases atidparasites, reproductive traits,
management aspects, and effects of wallowing and 
grazing habits on the environment. Includes re
cominendations forfurtherresearch. 
Mic.No: 3(X)54 

0013 	 Anon. 1981. Substantive prepa
rations for the conference report 
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of the ad hoc working group on draught ani-
mal power. 

UN, New York (USA), 66p., 12 fig., 3 tables; 

numerous ref. En 

OReports findings ofan ad hoc working group on 
draft animal power (DAP), showing its import-
ance for agricultural development and identifying 
problems. 	 Evaluates the economic and social 
impact of introducing DA P, especially on employ-
rnent opportunities, savings, crop yield and pres-
sure on land. Presents recommendations for the 
design, development, testing and research work on 
agricultural implements for draft animal power, 
animal-drawn vehicles, harnesses and hitching 
devices, breedingprogramnmes, draft animal man-
agemnent and other related projects, particularly in 
developing countries. 
Mic.No: 18374 

0014 	 Anon. 1981. Animal traction In sub-
Saharan Africa. (Utlilsation de la 

traction animale en Afrique au Sud du Sahara)
ILCA, Addis Ababa (Ethiopia). ILCA Bull-
etin(Bulletin du CIPEA), no. 14, l 8 p., 3 fig., 20 
tables; 29 ref. En, Fr 
UDiscusses 	the use of animal traction fo agri 
culture in sub-Saharan Africa, evaluating its actual 
and prospective contribution, bio-climnatic, tra-
ditional and historicalfactors influencing ways in 
which animal traction is used and constraints 
arising from the characteristics of local breeds, 
equipment, feed resources, farmers' attitudes, as 
well as managementand financin,. Assesses effects 
of development efforts on productivity, farm in
come and overall economic development. 
Mic.No: S-49 No. 14 

0015 	 Anon. 1982. National seminar on 
draught animal power system In 

India. Seminar papers. Vol. I & II. 
Indian Inst. of Management, Bangalore. National 
Seminar on Drau.-ht Animal Power System in 
India, Bangalore (India), 16-17 Jul 1982, v.p., 65 
fig., 203 tables; 208 ref. En 
-Presents acollecrion ofseminar papers on various 

issues related to ihe use of draft animnal power in 
India, particularly on the draft capacity of various 
types of animals, availability of bovine feed, nu-
tritional status and utilization of working bullocks 
in some parts of the country, and performance of 
animal-drawn vehicles and harnesses as well as 
animal-powered impicients and equipment. 
Mic.No: 3(X)73 

0016 	 Anon. 1982. Report of the FAO 
expert consultation on appro-

priate use of animal energy in agriculture In 
Africa and Asia. (Rapport do la Consultation 
d'Experts de la FAO sur l'utilisatlon ration-
nelle de I'6nergle animale on agriculture en 
AfIique et en Asie) 

Bibliographic Index: General Works 

FAO, Rome (Italy). FAO Expert Consultation 
on Appropriate Use of Animal Energy in Agri
culture in Africa and Asia, Rome (Italy), 15--19 
Nov 1982, 44p. En, Fr 
0iPresents the report of an FAO Expert Consul
tation on the use of draft animals in Africa and 
Asia, with particular reference to the management 
and utilization of draft animals, viz cattle, buffaloes, 
yaks, camels and equines; and the improvement of 
draft quality of animals through breeding, nu
trition, health care and the manufacture ofefficient 
equipment for working animals. Includes recoin
mendations on the appropriate use of draft power 
in rural development. 
Mic.No: 31225 

0017 Anon. 1982. Wo.'kshop on water 
buffalo research In Sri Lanka, 

November 24-28, 1980. Recommendations
and abstracts. 
Swedish Agency for Research Cooperation with 
Developing Countries, Stockholm. Workshop on 
Water Buffalo Research in Sri Lanka, Peradeniya
(Sri Lanka), 24-28 Nov 198(0. SAREC Report 
(Sweden), 40p., ISSN 0348-2626. En 
EUS:tmnmarizes papers presented at a workshop on 
buffaloes, particularly regarding management,
utilization, socio-econonic aspects, nutrition, 
environmental physiology, reproduction and 
health. Includes recommendations adopted by the 
workshop on future research. 
Mic.No: 3(542 

0018 	 Anon. 1983. Renewable sources of 
energy. Volume V. Draught animal 

power.

FAO, Rome (Italy); UN, Bangkok (Thailand).

Economic and Social Commission for Asia and
 
the Pacific, 116p., 28 ref. En
 
ljExaminnes the use of and constraints to draft 
animalpower (DAP), the prospects for its modern
ization and the current state of the art i selected 
member countries of the Economic and Social 
Commision for Asia and the Pacific; outlines the 
scope for cooperation among developing countries 
and surveyfindings on DAP institutions in ESCAP 
countries. 
Mic.No: 86964 

0019 	 Anon. 1984. Draught Animal News, 
no. 2. 

Edinburgh Univ. (UK). Centre for Tropical Vet
erinary Medicine, 14p., I table, 4 photographs;
ref. En 
L] Briefly summarizes draft animal research at the 
Centre for Tropical Veterinary Medicine, Edin
burgh (UK) (foodintake by draft animals, e.nergy 
costs ofcarrying loads, heat dissipation by working 
animals and influence of work on milkproduction, 
fertility and nutritional requirements of draft 
cows), University of East Anglia, School of De-
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velopment Studies, Norwich (UK) and by various 
organizations in countries including Poland (use
draft dairy cows in Silesia), Costa Rica, India, Sri
Lanka, Bangladesh, China, Kenya and Australia. 
Lists recent pubications. 
Mic.No: 80886 

0020 	 Anon. 1985. Draught Animal News, 
no. 3.

Edinburgh Univ. (UK). Centre for Tropical Vet-
erinary Medicine, 16p., 1 table, 4 ph.,tographs;
ref. En, Es, Fr 
OBriefly summarizes current research projects
relating to draft animals at the Centre for Tropical
Veterinary Medicin,,, Edinburgh (UK) (food
intake by draft animals, physiological adaptations 
to work and techniques for measuring energy
expenditure in the field) and by other organizations
in various countries including Costa Rica, Mexico,
Bolivia (development of a new yoke), Peru (log
hauling by oxen), India, Nepal, Zambia and 
Kenya. Lists recentpublications.
Mic.No: 80885 

0021 	 Anon. 1985. La culture avec trac-
tion animale. (Cropping with

animal traction) 
Afrique Agriculture (France), no. 122, p. 16-21, 
illus.; ref., ISSN 0337-9515. Fr
Outlinesthe level and success of animal traction 

in sub-Saharan Africa, based on a study of the 
availability of work animals and suitable im-peetinsome African countries. Discusses t/he
plements inimetran i thefuture ofanimal tration in the region. 

0022 Anon. 1985. Quelques aspects his
toriques des 6checs et des succbs

do lI'ntroductlon et du d6veloppement de In
traction anlmale en Afrique subsaharlenne. 
(Historeial aspects of successes and failures 
In Introduction and development of animal 
traction In sub-Saharan Africa) 

Afriquie Agriculture (France), no. 122, p. 16-21, 

ISSN 0337-9515. Fr 

OPresents notes on the inrroduction and develop
ment ofanimal traction in sub-Saharan Africa, with 
particular reference to animal-drawn implements 
used in francophone countries in tie region.Mic.No: 80468 

0023 	 Anon. 1986. Draught Animal News,

no.5. 


Edinburgh Univ. (UK). Centre for Tropical Vet-
erinary Medicine, 25p., 4 photographs, I table;
ref. En 
ElBriefly describes draft animal research from the 
Centre for Tropical Veterinary Medicine, Edin-
burgh (UK) (food intake by draft animals, heat 
tolerance) and from various organizations in 
countries including Costa Rica (use of oxen in 

forestry) Bolivia, Nepal, India (use ofelephants in
forestry), Sierra Leone (draft oxen), Zimbabwe, 
Botswana (draft animal manageme-1 for early
plowing, importance of livestock within the total 
farming system) aid Zaire (ox traction). Includes 
details of an ergonometer developed at CTVM. 
Lists recent publications. 
Mic.No: 80887 

0024 	 Anon. 1988. Harnessing working 
horses for the future. 

Royal Agricultural Society of England,
Stoneleigh. National Agricultural Centre. Con
ference jointly organised by RASE and ADAS in 
association with Centre for Agricultural Strategy,
Universitv of Reading, Stoneleigh (UK), 6 Apr
1988, 52p'.En 
EOContains the followingpapers mainly relevant to 
UK: A review ofworking horses and theirpotential
for work; training inen and women for work with 
horses; living horse power - harness, hitches and 
modern machinery: working horses in agriculture,
horticulture and forestry; working horoes in an 
urban setting; history with a future (describes a 
project to explore the potential use of heavy 
aorses). 
Mic.No: 80375 

0025 Anon. 1988. Animal power: Out
dated or underestimatef 

Spore (Netherlands), no. 18, p. 4-6,4 ref. En[iDiscusses the advantages of introducin%animal 
traction in developing countries, outlining the importance ofa tradition of animal husbandry in the
 
acceptance of the introduction ofanimal traction.
 
Mic.No: 1P00516 

0026 Anon. s.d. Animal traction.
 
FAO, Rome (Italy), 16p. En
 

FlShows the mnany possible ways mules and camels 
are used in North Africa, types ofplows used, vari
ous tillage implements and theirmanner ofuse and 
requisite daily care to bc given to animals. 
Mic.No: 80837 

0027 Anon. s.d. Animal traction and 
agricuitural mochanisation re

search In SADCC.s a c nS D CSouthern African Center for Coopcration in
Agricultural Research, Gaborone (Botswana).
Workshop on Animal Traction and Agricultural
Mechanisation Research :n SADCC, Maputo
(Mozambique), 10-13 Aug 1987, v.p., fig.,
tables; ref. En 
U Contains an overview of t/he current status ofani
mnal traction in Africa and research needs, and 
country papers on animal traction in Botswana,
Lesotho, Malawi, Mozambioue, Swaziland, Tan
zania, Zambia and Zimbabwe. 
Mic.No: 80835 
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0028 Anon. s.d. Animal traction: The CAB, Slough (UK). Commonwealth Bureau of 
development and operation of a Animal Breeding and Genetics Annotated Bibli

pan-African research network. ography (UK), no. 304, lp.1 En 
ILCA, Addis Ababa (Ethiopia), 4p., I table En LlPresents an annotated listing of references on 
COutlines the importance of animal traction in various topics related to the use of cattle, buffaloes 
African farming systems and proposes the estab- and camelsfor work.
 
LLhment ofa pan-African aninaltraction research Mic.No: 02926
 
network to be coordinated by ILCA. Presents the
 
indicative operating cost estimnates of the network
 
for a three-yearprogramme. 0034 Bartlett, J.; Gibbon, D. 1984. AniMic.No: 18799 mal draught technology. An anno

tated bibliography.
 
Intermediate Technology Publications Ltd. Lon0029 Anon.s.. Culture attel6e en don (UK), 76p., ISBN 0-946688-31-1 En 

Afrique tropicale. Etudes de cas. ElReviews literature concerned with factors affect
(Animal traction In tropical Africa. Case ing the choice ofanimal traction technology both at 
studies) the national level and 7t the level of individuals or 
s.n., s.I., 95p., 2 fig., 9 tables; 117 ref. Fr groups offarmers with limited resources; examinesU Presentsa case study on the possibilities and limi- case studies that may indicate the reason for limited 
tations of animal traction in tropical Africa, with or widespread adoption of animal draft tech
particular rtference to the association among nologies; and reviews the state of knowledge on 
agriculture, animal husbandry and animal traction animalpower and its efficiency and management in 
in tile regin; also examines economic, social and farming. 
structural issues in the introduction of animal Mic.No: 34277 
traction. 
Mic.No: (W626 

0035 Bell, R.D. 1987. Mechanloing small 
0030 Anon. s.d. Draught Animal News, farms: Choices In developing 

no. 4. countries. 
Edinburgh Univ. (UK). Centre for Tropical Vet- Span (UK), v. 30(1), p. 11-13, 3photograihs; 8 
erinary Medicine, 24p., fig., 3 tables; 10 ref.En ref. En 
UPresents accounts of the use of draft animals in DDiscusseswhich types of equipment can be most 
agriculture, water pumping and small-scale trans- effective in mechanizing small farms and factors 
port in the United Kingdom, Central America, governing the adoption of such innovwjions. 
Africa, North America and Sri Lanka. Mic.No: 80184 
Mic.No: 82106 

0036 Bigot, Y. 1985. La cultureavectrac
0031 Anon. s.d. Mechanization of tion animale: quelques aspects

agriculture in tropical Africa. historiques des 6checs et des succbs de I'n-
FAO, Rome (Italy). Agricultural Services Div. troduction et du developp 3nent de [a traction 
Seminar on Mechanization in Africa, Bambey animale or, Afrique subsaharienno. (Culti
(Senegal), 25-29 Jan 1971, 19p., 2tables En vation with animal traction: Some historical 
CDiscusses the state ofagricultural mechanization aspects of successes and failures In the Intro
in tropical Africa, evaluating progress in the supply duction and duvelopment of animal traction in 
and utilization of agricultural mnachiner,,, seni- sub-Saharan Africa) 
mechanicalfarm equipment and working animals Journde d'Etude sur la culture avec traction 
in each country. Also discusses social and animale, Antony (France), 7 Mar 1985. Afrique 
economic conditions, infrastructure and training Agriculture (France), no. 122, p. 16-21, 1table, 3 
necessary for mechanization. photographs, ISSN 0337-9515. Fr 
Mic.No: 80721 0 Discusses the recent introduction ofanimal trac

tion into sub-Saharan Africa compared with 
0032 Anon. s.d. The role of animals in thousands of years of use in other parts of the 

draught and transport. world, together with preconditions for its success-
CAB, Slough (UK). CAB Annotated Bibli- fuldevelopmem. 
ography, no. 267, v.p. En Mic.No: ?0118 
-Presents an annotated listing of references on 
various aspects of the use of animals in draft and 0037 Bigot, Y. 1988. Rapport de syn
transport. th6se 1985 des travaux de re
Mic.No: 02912 cherche sur Ia m6canlsation agrlcole en 

Afrique subsaharienne. (Synthesis report of
0033 Anon. s.d. The useof cattle, buffalo research oii agricultural mechanization In 

and camels for draft, 1933-1974. sub-Saharan Afh Ica, 1985) 
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Raymond, G. (ed.). In: Economie rurale en zone
de savane, 7. Sdminaire d'Economie et 
Sociologies Rurales, Montpellier (France), 15-19
Sep 1986, p. 102-108,5 ref., ISBN 2-87614-019-
5OBrieflyFr (Fr En)

summarizesFrench (CIRA D)researchin
West Africa and Madagascar in 1985. Givesdetaily
ofpublicationsincludingabibliographyon animal
traction,articleson thehistory ofanimaltractioninGuinea and the relationshipbetween farming sys-
tems and mechanization in general.New researchin Burkina Fasoand Senegal is briefly described, 
Mic.No: 80768 

003! ' Bigot, Y. s.d. La traction animalseotlee elations agrlculture-6evage 
en Afrique subsaharlenne. (Animal tractionand relations between crop and livestock pro-duction In sub-Saharan Africa)
Centre de Coopdration Internationale en Re-
cherche Agronomique pour leDdveloppement,
Montpel;ier (France). Dept. Syst~mes Agraires.
In: Relations agriculture-dlevage, 2. Sdminaire du
Ddpartement Syst~mes Agraires du CIRAD surles Relations Agriculture - Elevage, Montpellier
(France), 10-13 Sep 1985. Collection Documents 
Syst~mes Agraires (France), no. 4, p. 240 Fr(En
Es Fr) 
OAnalyzes tire usual pattern of animal traction
util:zation, i.e. bovine traction leadingto intensive
cultivation, forage introduction and manure pro-
MicNo: 3915 

0039 	 Binswanger, H.P. 1984. Agricultural
mechanization: A comparative

historical perspective, 

IBRD, Washington, D.C. (USA).

Mechanization of Small-scale Farms -
 Economic 

and Social Implications, Hangzhou (China), 2226 Jun 1982. World Bank Staff Working Paper, 

no. 673, 80p., 3 fig., 24 tables; 71 ref. En(En Es
Fr) 
C Pro tidesu detailedcomparativehistoricalreview

ofpatternsof agriculturalmechanizationby oper-

ation, emphasizing similaritiesand differences in
patterns of adoption across developed and de-

veloping countries. Discusses policy implications

for developing countriesand China. 
Mic.No: 80871 

0040 	 Bodet, P. 1987. Animal energy- an 
Introductory review. (L'6nergle

animals. Expos6 ilminalre g6n6ral)
FAO World Animal Review(FAO Revue Mon-
diale de Zootechnie),5 ref. En no. 63, p. 2-6, 7 plates; 

[-Reviews the advantagesof andconstraintsto the 
use of draftanimalpower,along with explanationsof how efficient utilization of this energy system,
associatedwith goodagriculturaltechniques,helps 

in training small farmers to adopt light mechaniz
ation, enablingthem to integrateanimalhusbandry
with crop production. 
Mic.No: 80532 

Burchaus, E.-M. s.d. Animal power
0041 forreasy E. 

for easy farming. 
sn., s.l., 3p., 2 photographs En
pwDiscusses the needfor the introduction of animal 

power in 	 agriculture in developing countries,describing 	 the role of womnen in agricultural pro
duction and the benefits they can derive from theintroductionofanimaltraction. 
Mic.No: 80033 

0042 	 Campbell, R.S.F. 1989. Draught
animal power to 2020.

Hoffmann, 	 D. (ed.); Nari, J. (ed.); Petheram,
R.J. (ed.). In: Draught animals in rural develop
ment, International Research Symposium onDraught Animals in Rural Development, Cipanas
(Indonesia), 3-7 Jul 1989. ACIAR Proceedings
Series, no. 27, p. 18-23, 2 graphs, 2 tables; 9 ref.,
ISBN 1-86320-(X)3-7 En (En)
DDiscussesthe role of the draftanimalinproducing
the food necessary to sustain 7 billion people in
2020, 3 billion of these in Asia, constraints torgricultural production, draft animal health,
objectives of the draft animal system, tire draft
animal environment in2020 atrd future draft
animalsystems. Concludes that whether animals 
and oil are reinforcedby other form of energy,new methodsmust befound to supportandfeed thehuman race;however, draftanimals willbe of im
portanceformanyyearsbut must becomemorenu
merous, better managed, healthier,multipurpose,

supportmore complex andstablecroppingsysterns

and genei-atemore moneyfor theirowners. 
Mic.No: 80923 

0043 	 Casse.; Garin.; Dumas. 1965. Bilan 
des exp6riences de culture attel6e
 

en Afrique occidentale d'expresson fran
raise Guln6e except6. Tome 1 h 3. (Results of

trials on animal traction In francophone West

Africa excluding Guinea. Volumes Ito 3)
Bureau pour le Drveloppement de laProduction 
Agricole, Paris (France); Institut d'Elevage et deMrdccine Vt~rinaire (zs Pays Tropicaux,
Maisons-Alfort (France), 619p., fig., illus., map 
Fr 
FReportson completedandon-goinganimaltrac
tion work in FrancophoneWest Africa, excluding
Guinea, with notes on conclusions drawn and
future prospects of these activities. Examines the
agricultural, animal husbandry, technical andeconomic aspectsof animaltraction. 
Mic.No: 00616 

0044 	 Cauvet, C. 1925. Le chameau. (The
camel) 
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Librairie J.-B. Bailli/re et Fils. Paris (France), 0050 Copland, J.W. 1985. Draught anl
784p., 13 illus., 8 tables Fr mal power for production.
CStudies in detail the behaviour, husbandry, nu- ACIAR, Canberra (Australia). International 
trition and diseases ofcamels. Workshop on Draught Animal Power for Pro
Mic.No: 08771 duction, Townsville (Australia), 10-16 Jul 1985. 

ACIAR Proceedings Series, no. 10, 170p., fig., 
tables; ref., ISBN 0-949511-17-X En 

0045 Chivers, K. 1988. History with a 0Presentsworkshoppapers on driftanimalpower 
future: Harnessing the heavy use, particularly on the socio-economics of draft 

horse for the 21st century. power, work physiology, nutrition of working ani-
Shire Horse Society. Peterborough (UK), 234p., mals, genetics and animal breeding, reproduction,
32 plates, 2 figures, 12 tables; ref. En (En) health, and engineering systems for draft power. 
OReport of an investigation commissioned by the Mic.No: 80652 
Shire Horse Society into whether in the future it is 
possivle that heavy horses may have apositive role 
to play in the life and work of the UK and, if so, 0051 Creasey, J.S. 1974. The draught ox. 
what needs to be done to fit them for the part. A Institute of Agricultural History, 
summary of conclusions, recommendations and Reading (UK); Museum of English Rural Life, 
action is included concerning the role of heavy Reading (UK), 8p., 15 ref. En 
horses in agriculture, other land-based industries OA shcrt account of the history of the use of oxen 
(forestry), urban haulage, employment, amenity, for farm work in the UK prepared as an introduc
heritage and recreation. tion to an exhibition entitled The Draught Ox held 
Mic.No: 80959 at the Museum of English Rural Life, Reading

(UK) in Jul-Sep 1974. 
Mic.No: 80377 

0046 Cockrill, W.R. 1967. The water huf
falo. 0052 Creasey, J.S. 1977. The draught ox. 

Scientific American (USA), v. 217(6), p. 118- Heavy Horse Magazine (UK), p.26
125, 1drawing, I map, 4 photographs En 29,e4 photographs En 
ODiscusses the geographical distribution of various OA short historical accountof the use ofdraft oxen 
breeds of water buffaloes, with notes oi breeding forfarm work inthe UK originallypublishedas an 
systems, population, behaviour and uti'ization as introduction to an exhibition entitled The Draught
working animals in rice fields. Ox held at the Museum of English Rural Life, 
Mic.No: 80719 Reading (UK) Jul-Sep 1974. 

Mic.No: 80378 

0047 Cockrill, W.R. 1968. Is there a 
future for the water buffalo? 0053 Datzell, R. 1977. Buffaloes on oil 

Ceylon Veterinary Journal, v. 14(3), 3p. En palm estates In Malaysia.
CDescribes the uses of water buffaloes as milk and Planter (Malaysia), v. 53(615), p. 258-266, 7 ref. 
meat producers and as working animals. En 
Mic.No: 80710 CDiscusses the possibility of using buffaloes for 

work on oilpalm estates in Malaysia, outlining the 
availability of buffaloes, selection criteria, veter

0048 Cockrill, W.R. 1974. The water buf- inary care required and sources ofsupply. 
falo.The working buffalo. Mic.No: P00508 

Cockrill, W.R. (ed.). In: The husbandry and 
health of the domestic buffalo, p. 313-328, 21 
ref. En 0054 Dima, S.A.; Amann, V.F. 1975. 
EAssesses the utilization of the water buffalo as a Small holder farm development
working animal, presenting data on its use in rice through Intermediate technology. 
fields, and its working capacity. East African Journal of Rural Development 
Mic.No: 80701 (Kenya), v. 8(1,2), p.215-245, tables; 29 ref. En 

CAssesses the impact ofusing oxen powerand low
cost intermediate technology accessories to deter

0049 Cockrill, W.R. 1976. The buffaloes mine the optimum loan package for the oxen 
of China. mechanization system and to evolve simple farm 

FAO, Rome (Italy), 108p. En plans for smallholders using oxen and available 
CDiscusses the history, breeding methods andhus- farm resources; includes suggestions for the manu
bandry ofswamp buffaloes in China and their use facture of implements, training, improvement of 
as working animals. Includes population figures husbandry practices, marketing and credit 
and photographs. facilities, and maintenance systems. 
Mic.No: 80704 Mic.No: 80727 
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0055 	 Falvey, J.L.; Chau Ba Loc. 1989. 
Draught animals In national live-

stock planning. 

Hoffman, D. (ed.); Nari, J. (ed.); Petheram, R.J.

(ed.). In: Draught animals in rural development,

International Research Symposium on Draught

Animals in Rural Development, Cipanas (In-

donesia), 3-7 Jul 1989. ACIAR 
 Proceedings
Series, no. 27, p.300-303, 9 ref., ISBN 1-86320-
003- 7En (En) 
ODiscusses the need for agricultural development
planning to include the critical role ofdraft animal 
power (DA P)in agriculturalproduction. Proposes
means of integrating DAP into national plansthrough additional investigations and modifi-
cations to project formulation by interrelated 
agencies within their existing modes ofoperation.
Mic.No: 80950 

0056 	 Falvey, J.L. s.d. An Introduction for
working animals. 

MPW Australia, Melbourne (Australia), 196p.,
fig., tables, plates; ref., ISBN 1-86252-992-
2En 
PDescribes how various animal species (cattle,
buffalo, horses, donkeys, mules, camels,
elephants, yak) became apower sourcefor various
societies; discusses the use of each major animal
species according to contributions, and outlines the
future outlook for working animals,
Mic.No: 39012 

0057 	 Fujioka, K. 1987. Draught animal 
power - 25 years of experience InFrench-speaking Africa. (La culture attelMe. 


Rdflexions sur 25 ans d'experlence en Afrilquo

francophone)

FAO World Animal Review(FAO Revue Mon-

diale de Zootechnie), no. 63, p. 40-44, illus.,
ISSN 0049-8025. En, Fr 

rJReviews reasonsfor the success orfailureofdraft

animal use in French-speaking African countries

where the technology was introduced in the 1960's. 

Includes suggestions for increasing its acceptance.

Mic.No: 80480 

0058 Gefu, J.O.; Otchere, E.O.; Gwani,E.S.; Ahmed, H.U. 1988. Draught
animal power research and development In
Nigeria: A bibliography. 
Ahmadu Bello Univ., Shika (Nigeria). National
Animal Production Research Inst., 23p. En 
[lPresents references on draft animal power re-search and development in Nigeria covering the
period between 1925 and 1988. 
Mic.No: 85991 

0059 Gifford, R.C. 1986. The selection 
and use of animal draught tech-

nology. 

GATE (Germany, F.R.), no. 86/4, p. 28-30, 1
photograph En (En Es Fr)
OStresses that mechanization and introduction of
draft animals must be appropriate for the agri
culturalsystem in use and must notbe considered in
isolation from other fundamental technological
features of the system, that sufficient draft im
plements exist already without the need for the de
velopment ofnew ones, and that action should be
based on what is feasible taking farmers' current 
knowledge as astarting point.
Mic.No: 80183 

0060 	 Goe, M.R.; McDowell, R.E. 1980. 
Animal traction: Guidelines for

utilization.
 
Cornell Univ., Ithaca, N.Y. (USA). Program in
International Agriculture. Cornell International
 
Agriculture Mimeograph (USA), 
no. 81, 84p., 21
tables; 386 ref. En 
OProvides guidelines for the use of animals fortraction, describing physical principles involved 
and their effects on animal performance; examines
the power developed by draft animals during
maximum pulling trials under field conditions and
the effects ofbody size on working efficiency; dis. 
cusses tests of draft capabilities of animals for
maximum output and working potential in warm
climates; compares draft and packing performance
of various species and nutrient requirements of
draft animals; includes data on cattle employed for 
traction in Africa and Asia. 
Mic.No: 18031 

0061 Goe, M.R.; Michael Hailu. 1983. 
Animal traction. A selected bibli

ography.

ILCA, Addis Ababa (Ethiopia). Documentation
 
Services, 42p. En
 
OPresents a listing of literature on various aspects

of animal traction and working animals including

works on topics such as economics of animal

traction, integrated crop-animal agriculture, man
agement of working animals, draft performance as
well as design, construction and use of implements. 
Mic.No: 31255 

0062 	 Goe, M.R. 1983. Current status of
research on animal traction. (Etat

actuel des recherches sur [a traction animale)
FAO World Animal Review(FAO Revue Mon
diale de Zootechnie), no. 45, p. 2-17, 12 plates, 6
tables; 43 ref., ISSN 0049-8025. En, Fr
0 Discusses technical aspects involved in the use of
animal power, particularly mentioning nutrient re
quirements of animals for maintenance, work andgrowth; optimum rates of growth; crossbreeding
between either indigenous or improved types; castration and training of animals; and the design of
improved yoke, harness and implements.
Mic.No: 29267 

Animal Traction: An Annotated Bibliographic Database 
8 



Bibliographic Index: General Works 

0063 Goe, M.P..; Gryseels, G. 1983. Ani- FAO, Rome (Italy). Economic and Social Policy 
mal traction: A technology for Dept.; Institut Africain pour le Ddveloppement

smallholder farmers. Economiquc et Sc,:ial, Abidjan (C6te d'Ivoire).
Courier (Belgiumn), no. 82, p. 56-58 En FAO Economic and Social Development Series, 
LiDiscusses the advantagesof animal tractionas a no. 3/14, 57p., illus., ISBN 92-5-1(X)157-X En 
means of improving agricultural productivity in 0Presentsteaching materialfor animal-powered 
Africa, identifying areas where pertinent research farming. 
and planning are needed; includes reconmnen- Mic.No: 80716 
dations. 
Mic.No: 65229 

0069 Hoffmann, D. (ed.); Nari, J. (ed.); 
Petheram, R.J. (ed.) 1989. Draught

0064 Goe, M.R. IW0. Overcoming con- animalte In rural development.
straints to animal traction through ACIAR, Canberra (Au3tralia). International Re

a collaborative research network, search Symposium on Draught Animals in Rural 
Starkey, PH. (ed.); Faye, A. (ed.). :n: Animal Development, Cipanas(Indonesia), 3-7Jul 1989. 
traction for agricultural development, 3. Work- ACIAR Proceedings Series, no. 27, 347p., draw
shop of the West Africa Animal Traction Network, ings, photographs, tables; ref., ISBN 1-86320-
Saly (Senegal), 7-12 Jul 1988, p. 136-143, ISBN 002-7 En' (En) 
92-9081-046--7 0 Proceedingsofa confererceattendedby 127par
0llriefly reiews tire status of animal trac:ion in ticipants,organizedto review the progressand rel
sub-SaharanAfrica, giving estimatesof the numbers evance of researchon draft animalssince 1985, to 
and types of draft animals in different :ountries. reviewglobalresearchprioritiesandto recommend 
Mentions the objectives of the animal traction future directions for research for the ACIAR 
thrust of ILCA and discusses the benefits of de- Draught Animal Power (DAP) subprogramme. 
veloping an animaltractionnetwork. Introductory papers on DAP to 2020 and the 
Mic. No: 82229 A CIA R DAP Projectarefollowed by papersunder 

dihfr!t,&wing section headings: regi,"zalemphasis 
and progress in DAP reasearch;farmingsystems

0065 Goel, B.B.P.S.; Singh, K.B. 1982. research relatiag to DAP; draught animal pro
Con.ributlon of animate energy. duction: nutrition andphysiology; draughtanimal 

Bio-Energy Re-News (India), v. 1(3), p. 29-35, production:reproduction, breedingand selection; 
4 tables; 7 ref. En draught animal production:health, training and 
ODiscusses the potenialrole of energy from at- management; engineering aspects of DAP; 
mal sources in meeting th.; consumption needs of economics of draftanimalpower. 
agricultureand theruralhouseholdsectorin India. Mic.No: 80922 
Mic.No: 86291 

0070 Howard, C.R. 1980. The draft ox.
0066 Hart, E. 1979. Th6 heavy horse. Management and uses. 

Shire Publications Ltd. Princes Ris- Zimbabwe Rhodesia Agricultural Journal, v. 
borough (UK). Shire Album (UK), no. 39, 32p., 77(1), p. 19-34, 18 plates, 14 fig., 2 tables; 7 ref., 
40 photogiaphs; 15 ref, ISBN 0-85263-452-8 ISSN0035-4686. En 
En ODiscusses the uses and management of draft 
ELDescribesand illustratesbreeds of heavy horses oxen, examining theirwork capacity,selectionand 
currently user in the UK. Lists heavy horse trainiti;for various operations, different types of 
societiesandplacesto visit. voles and farm implements used,feed rationsfor 
Mic.No: 8088. oxen and operationsin which draft animals can be 

used economically.
Mic.No: 27294 

0067 Hart, E. 1981. The harness horse. 
Shire Publications Ltd. Princes Ris

borough (UK). Shire Album (UK), no. 53, 32p., 0071 Hucist, H. von. 1975. The role of 
37 photographs, 2drawings, ISBN 0-85263-504- fani mechanlzatlen in developing
4En countries. 
DDescribes breeds of harness horse, harnessing FAO, Rome (Italy). Meeting on Farm Equipment
methods, vehicles, competitions and driving Innovations for Agricultural Development in 
organizationsin UK. Rural Industrialization, Ngoro (Kenya), 19 Aug 
Mic.No: 80847 1975, l1 p. En 

DReviews the role ofmodernfarm machineryand 
equipment in the evolution of agriculturalpro

0068 Henderson, A.J. 1977. Farming with ductionin developing countries. 
animal power. Mic.No: 80717 
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0072 	 Inns, F. 1980. Animal power In 
agricultural production systems

with special reference to Tanzania. (L'6nergle
anImale dane les systtmes de production
agricole, spdclalement en Tanzanle)
FAO World Animal Review (FAO Revue Mon-diale de Zootechnie), no. 34, p. 2-10, 4 fig., 3tables, II photographs; 10 ref., ISSN W049-8025. 
En, Fr 
DDiscusses the basis of mechanized farming,
benefits of animal traction over tractor power,
characteristics of draft animals (horses, oxen, donkeys, camels), methods of using them (work poten.
tial, harnesses and control), farming s.vsteins, 
nachinery and transport.
Mic.No: 80438 

0073 	 Jeanrenaud, J.P.; Barton, ).; Gibbon,
D. 1982. Draught animal power.

East Anglia Univ., Norwich (UK). School of
Development Studies. School of Development
Studies Discussion Paper (I.K), no. 26 125, p.,3 fig., 3 tables; 44 ref. En (En)
iReviews the historical role of draft animals in
agriculture, with reference to the "ox-versus-horse 
debate", and discusses the present status of aninal 
draft, particularly in relation to alternative tech. 
nology options, i.e. tractors.Mic.No: 31657 

0074 	 Kjaerby, F. 19,83. Problems and 
contradictions In the development

of ox-cultivation In Tanzania. 
Scandinavian Inst. of African Studies, Uppsala(Sweden); Centre for Development Research,
Copenhagen (Denmark). CDR Research Report(Denmark), no. 66, 163 p., fig.. tables; I(17 ref.,
ISSN WN180-6712. En 
E Traces the development of ox cultivation in

Tanzania, mentioning the, evolution of land-use

systeinsv; the process of intensifying labourand land 

use in terms of productivity; general conditions of 

labour productivity' it ox cultivation, agropas-

toralism as the most common 
 land-use system in

which ox-plowing was usMed; historical develop.

inent of ox-plowing in soine parts of the country;
socio-economic effec(s Ofox-plowing in comparison

with hoe 
 cultivation; agricultural mechanization 
pohies of the government during the 1960's and19 70's; and recorded ox equipment in the country.
Mic.No: 31534 

0075 	 Kline, C.K.; Green, D.A.G.;
Donahue: R.L.; Stout, B.A. 1969.Agricultural mechanization In equatoril

Africa. 

Michigan State Univ., East Lansing (USA). Inst.

of International Agriculture. 
 Institute of Inter-
national Agriculture Research Report (USA),
no. 6, 593p., 137 fig., 101 tables; 511 ref. En (En) 

ElPresents a study undertaken to identify and
analysefarming systems in tropical Africa, types oftools and equipment utilized, factors and conditions
favouring various forms of mechanization,
agricultural engineering problems to be solved; to
make an economic appraisal of the problems inherent in selective mechanization; and to develop a
series of generalizations as the busisforfutureplan.
ning. Includes recommendations. 
Mic.No: 08245 

0076 	 Kristoferson, L.; Bokalders, V.;
Newham, M. 1984. Draught animal 

power.
Kristoferson, L.; Bokalders, V.; Newham, M. In:
Renewable energy for developing countries: A review. Volume D: Solar, wind, hydro etc., v.p.,fig., tables; ref. En 
[]Assesses the draft animal power resource base indeveloping countries, examines available harness
ing devices and ways of improving then, and
discusses the tse of working animals in farming,
logging, and water-drawing operations. )escribes
the infrastructure needed forthe pioperuseofdraft
animal power, and the economics of anitnal traction 
Mic.No: 82273 

0077 Kumwenda, W.F. 1987. Utilization 
of animal draught power In tropical

agriculture.s.n., s.I. II. Annual 	meeting of the Association
for the Advancement of Science 	 of Malawi,Bunda (Malawi), 10-1I Apr 1987, 8p., I fig., Itable; 2 ref. En (En)
UDescribes limitations of hand hoes and tractors
 
and benefits of animal traction. Stresses the importonce of training farmers and extension workersand
 
strong, active cooperation between researchers,

manufacturers, credit institutions, extension
 
workers, animal health workers and farmers in
achieving efficient use of animal power. Suggestv
 
ways of improving the profitability of animal
 
traction.
 
Mic.No: 80448 

0078 	 Kundu, P.B. 1982. Draught animal 
power, Its use and better utiliz

ation as the source of additional energy.Indian Inst. of Management, Bangalore. In:
National seminar on draught animal power system
in India. Seminar papers, National Seminar onDraught Animal Power System in India, Banga
lore (India), 16-17Jul 1982, 7p. En
CDiscusses the use of draft animal power (DAP)in India, outlining its advantages over mechaniz
ation, and ways of improving the productivity ofworking animals, particularly through breeding,
improved feeding and management practices and 
better health control. 
Mic.No: 80610 
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0079 Langdon, J.1986. Horses, oxen and 0083 Marti, A.; Allafort, M.T.; Bigot, Y. 
technological Innovation. The use 1985. La traction animale. Bibllo

of draught animals In English farming from graphie. (Animal traction. A bibliography)
1066 to 1500. Institut de Recherches Agronomiques Tropicales
Past and Present Publications, Cambridge Uni- et des Cultures Vivri~res, Paris (France).
versity Press. Cambridge (UK), 315p., fig., MdmoiresetTravauxdel'IRAT(France),no. 10, 
tables; ref., ISBN 0-521-26772-2 En 194p., ISBN 2-901987-11-7 Fr 
CAssesses the significance of the introduction of 0Presentsalisting of references on animal traction 
the work horse into English farming between 1066 covering topics such as the history ofanimal traction, 
and 1500. mechanization policies, management of working
Mic.No: 80878 animals, cultivation techniques, farm implements, 

credit and some case studies. 
MieNo: 360890080 Lassailly, F. 1985. Culture et traction 

tractio animate. (Cultivation and animal 0084 Marti, A.; Second, C. 1988. Traction 

Inter-Tropiques (France), no. 12, p. 16-17, animale at d6veloppement agrl-
I ilts., Itable, ISSN 0755-6152. Fr cole des r6glons chaudes. Bibliographle 
E1Outlines briefly the advantages of animal-pow. annote. Expriencs et blian. (Animal
ered farming, especially within the framework of traction and agricultural development In the 
the integration of agriculture and animal husbandry, hot regions. Annotated bibliography: Ex
and in the general process of mechanization. perlences and evaluation) 
Mic.No: 66797 Centre Tecinique de Cooperation Agricole et 

Rurale, Wageningen (Pays-Bas); Institut de 
Recherches Agronomiques Tropicales et des Cul

0081 Lhoste. P. 1986. L'utilisation de tures Vivri/res, Paris (France), 254p., ISBN 2-
'6nergle animals en Afrique Inter- 87614-017-9 En 

tropicale. (Use of animal power In Inter-tropical E1Presentsan annotated listing of323 animal traction 
Africa) document, based on French-language publications. 
Institut d'Elevage et de M6decine Vdtdrinaire des Within the broad theme of the economics ofanimal 
Pays Tropicaux, Maisons-Alfort (France). In: traction, it also details references on farming sys-
Mdthodes pour larecherche sur les systbmes tems and project experiences. 
d'd1evage en Afrique intcrtropicale, Atelier: Mic.No: 86088 
Mcthodes pour laRecherche sur lesSyst mes 
d'Elevage en Afrique Intertropicale, Mbour 0085 Mason, I.L. 1981. The agricultural
(Sdndgal), 2-8 Feb 1986, p. 373-406, 1 map, potential of minor species of farm 
8 tables, 2 fig.; 29 ref., ISBN 2-85985-122- livestock in the Old World. 
4 Fr FAO, Rome (Italy). In: Animal genetic resources 
LReviews the importance and diversity of use of conservation and management. Proceedings of 
animal energy throughout the world arid Africa the FAO/UNEP technical consultation, FAO/ 
and animal traction as an integrating factor UNEP Technical Consultation on Animal Genetic 
between crop and animal production. Concludes Resources Conservation and Management, Rome 
that use of animal energy is progressing in Africa, (Ital'y), 2-6 Jun 1981. FAO Animal Production 
that attention should be paid to the diversityof tra- and Health Paper, no. 24, p. 364-381, 4 fig., 7 
ditional methods which should be evaluated within tables; 19 ref., ISBN 92-5-101118-4 En (En Es Fr) 
theframework ofthe existing farming system. Pro- -Describes the agricultural potentials and geo
poses an integrated approach as the aninal, a graphical distribution of large domesticated 
source of energy for agriculture, is also a consumer mammals in Africa and Asia, with particular 
of agricultural products, can provide manure, emphasis on donkeys, mules, Bali cattle, camels, 
milk, meat etc. and animal energy ivdirectly linked elephants, mithun, reindeer and yak. 
to human work providing a route for progressive Mic.No: 82033 
development. 
Mic.No: 80905 0086 Matlon, P.J. 1983. The technical 

potential for Increased food pro
0082 Makin-Taylor, D.C. 1972. The use duction In the West African semi-arid tropics.

of draught animals In agriculture ICRISAT, Ouagadougou (Burkina Faso). Con
and forestry. ference on Accelerating Agricultural Growth in 
s.n.,s.1., 19 p. En Sub-Saharan Africa, Victoria Falls (Zimbabwe),
0Discusses the use of working anima!s in agri- 29 Aug-I Sep 1983, 49p., 2 tables; 70 ref. En 
culturalandforestry operations, outlining manage- IjExamines the technical potential for increased 
ment and harnessing techniques, implements for agricultural production in the West African semi
animaltraction and the economics ofdraft-oxenuse. arid tropics (WASAT) and analyzes the principal
Mic.No: 20105 factors determining the rate and feasibility of 
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such growth. A review of currently-available
technologies showed the existence of marginally
profitable animal traction systems which would 
permit the expansion of cultivatedarea per worker.
Mic.No: 80242 

0087 	 Mattick, A.; Sum, M. 1989. The role 
of the mule as a draught animal, 

East Anglia Univ., Norwich (UK), 129p., tables, 
photographs, illus.; 31 ref. B.Sc. En (En)OBriefly reviews the significance of draft animal 
power in world agriculture and highlights the poss-
ible role of mules; goes on to describe mules, their
breeding, occurrence throughout the world, training
and management requirements, nutrition and
health and harnessing.Gives information on work-
ing mules in Tunisia and Mexico (personal obser-
vation), USA (forestry) and experimental work
carried out with mules at the Rural Technology
Unit, University of East Anglia and at the 
Shuttleworth College (UK). Presents a brieflitera-ture review and discusses constraints to the use of 
mules for draft work. Makes recommendations for
further research.
Mic.No: 8t0535 

0088 	 McDowell, R.E. 1977. Ruminant 
products: More than meat and milk.Winrock International Livestock ResearchTraining Center, Morriton, 

and 
Arkansas (USA),28p., 10 tables, 12 plates; 94 ref. En ( A - 1Discussesthe use of ruminants in agriculture,

cartageand transportand as sources of non-food 
products such as wool, hair, hides and pelts, as well 
as animal wastes which can be used for fertilizer,
methane gas and fuel production. Also discusses 
other uses of ruminants, particularly asstoredcapi-
tal, in maintain:ng overall ecological balance and 
in pestcontrol. 
Mic.No: 09052 

0089 	 McKenzie, F. 1974. Contribution of 

working animals for power, herd-


Ing, protection, and pleasure.

Cole, H.H. (ed.); Ronning, M. (ed.). In: Animal 

agriculture. The biology of domestic animals and

their use by man, W.H. Freeman and Company.
San Fransisco (USA), p. 113-126, 13 plates; 8
ref., ISBN 0-7167-0791-8 En 
EJDescribes the characteristics and use by man of
several species of working animals, particularly
horses, donkeys, mules, oxen, yak, water buf-
faloes, deer, moose, camels, llama, alpaca,
elephants and dogs. 
Mic.No: 82100 

0090 Moigne, M. le. 1980. Animal-draft 
cultivation in francophone Africa.(Culture attelhe an Afrlque francophone)

ICRISAT, Patancheru, AP (India). In: Pro-
ceedings of the International Workshop on 

Socioeconomic Constraints to Development of
Semi-arid Tropical Agriculture, Hyderabad
(India), 19-23 Feb 1979, p. 213-220, 9 tables En,
Fr (En Fr)
DDiscusses the history, relative importance and 
factors determining the spread of animal-draft 
cultivation in francophone Africa, with data on 
expected yield increase and equipment standards. 
Mic.No: 82095 

0091 	 Monnier, J. 1972. Relations entre 
m6canlsation, dimensions at ays

trmes d'exploitation. (Relationships among
mechanization, farm size and farming system)
Machinisme Agricole Tropical (France), no. 38, 
p. 33-44, 7plates, 7 tables; 13 ref. Fr (Fr)
0Presentsamodel which permits the determination 
of the best system ofproduction based on analysis
of the relationship among the various factors of 
production including implements and associated 
investments. 
Mic.No: 80766 

0092 Monnier, J. 1984. Pour un nouveau 
d6veloppement de Is culture 

attel6e en r6glons tropicales. (Possible
development of animal traction In the tropics)Machinisme Agricole Tropical (France), no. 88,p. 3-17, 12 plates; 55 ref. Fr (En, Es, Fr)Discusses possible development in animal traction for farming in tropical countries, based onsuccessful experiences from Senegal, C6tedIvoire 
and Madagascar.Examines causesfor the decline 
of animal traction use in most African countries 
andpresents recommendationsfor improvement.
Mic.No: 80630 

0093 	 Munzinger, P. 1982. Duvelopment
and situation of animal traction In

Africa and conditions limiting furthsr pro
motion. (La traction animals en Afrlque:situa
tlon, perspectives et facteura Ilmltants)

Munzinger, P. (ed.). In: Animal traction in

Africa, p. 15-61, 1map, 7 fig., 5 tables, ISBN 3
88085-133-6 En, Fr
 
UDiscusses the development of animal traction in
various African countries, outlining the position of
draft animals within the framework ofthe develop.
ment of agricultural mechanization. Lists national
and international organizations involved in the
spread and support of the use of draft animals,
manufacturers of animal-drawn implements and
references of related literature, reports and proj
ects. Includes achecklistforplanning de,,elopment
projects involving the use ofdraft animals. 
Mic.No: 80651 

0094 	 Munzinger, P. (ed.) 1982. Animal 
traction In Africa. (La traction 

animaleoen Afrique) 
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GTZ, Eschborn (Germany, F.R.), 4 90p., 55 fig.,
76 tables; 206 ref. En, Fr 
CSurveys the development of animal traction in 
African countries, discussing conditions limiting 
and factors influencing the use of draft animals; 
animalhusbandryandhealth aspects, especiallyre-
lated to the use of draftcattle; and varioustypes of 
harnesses and implements. Present four case 
studies to illustratepromotionalapproachesfor the 
use of draft animals in Africa; and includes bibli-
ographv on general literature,articlesand poject 
studies on animaltractionin Africa.
Mic.No: 307A4 

0095 Nair. K.N. s.d. Animals and trac-
tors in agrarian economics: An 

analysis of some Issues concerning the culti-
vation techniques In agriculture, 
Preston, T.R. (ed.); Davis, C.H. (ed.); Dolberg, 
F. (cd.); Haque, M. (ed.); Saadullah, M. (ed.). 
In: Maximum livestock production from 
minimum land. Proceedings of the third seminar, 
3. Seminar on Maximum Livestock Production 
from Minimum Land, Mymensingh
(Bangladesh), 13-18 Feb 1982, p. 217-235, 
2 tables; 14 ref. En 
12 Traces the evolution of cultivation techniques in 
developed and developingcountriesand the socio-
economic and institutional factors conditioning 
them, using the French apdAmnerican expericnces 
and comparing them with those observed in some 
Asian countries, 
Mic.No: 82080 

0096 Nolle, J.1989. L'accident do clvill-
sation. (The accident of civilization) 

Jean Nolle. Paris (France). La Confdrence de 
Carpentras sur: L'Agriculture Biologique, 26 Nov 
1988, 45p., ISBN 2950363504 Fr (Fr) 
E1Discusses the problems that have befallen agri
culture worldwide due to various 'revolutions' 
(mechanical,chemicalandgenetic) and increasing 
mechanization. Expounds his MAMA TA 
(Machinisme Agricole Moderne a Traction 
Animale) philosophy with its three components of 
simplicity of design, multipurposeuse andstandar-
dization ofcomponents. Applauds the currentmove 
towardspromotingand improvinganimaltraction 
especiallyby using multipurposeimplements. 
Mic.No: 80960 

0097 Orev, Y. 1972. Animal draught in 
West Africa. 

World Crops (UK), p.236-237, ISSN 0043-8391. 
En 
ODiscusses the almost total lack of draft animals 
and wheeled vehicles in West Africa, but warns 
against over-emphasizing the need for animal 
power as a step towardsmechanization. 
Mic.No: 80273 

Bibliographic Index: General Works 

0098 Pereira de Rezendce, C.A. 1985. Uso 
do bovinos em tracao animal. (Use 

of cattle for animal traction) 
Boletim Tecnico da Escola Superior de Agricul
tura de Lavras (Brazil), no. 7, 13p., I fig., itable, 
4 drawings; 8ref. Pt 
DBriefly describesuse of oxen for animaltraction 
in Brazil and discusses work capacity, animal 
health, advantages and disadvantages, training, 
feeding, yokes andharnessing. 
Mic.No: 80398 

0099 Perkins, J.A. 1975. The ox, the 
horse, and English farming, 1750

1850. 
New South Wales Univ. (Australia). School of 
Economics. School of Economics Working Paper 
in Economic History (Australia), no. 3/1975, 
21p., ref. En 
EUDiscussesthe declineandeventualdisappearance 
of the ox as a team animalinEnglishfarming and 
its replacementby horses. 
Mic.No: 80376 

0100 Pingali, P.L.; Bigot, Y.; Binswanger, 
H.P. 1985. Agricultural mechaniz-

H.P. 195 Aeroculural mh n 

atlon and the evolution of farming systems in 
sub-Saharan Africa. 
IBRD, Washington, D.C. (USA). Agriculture 
and Rural Development Dept., 275p., 15 fig., 46 
tables; 252 ref. En 
ODiscusses issues related to agriculturalmechan
ization in sub-SaharanAfrica, examining factors 
involved in the decision regardingthe use of the 
plow, or animal- or tractor-drawn implements; 
assessesprospects and problems of implementing 
projectson animaldraftpowerandthepotentialfor 
tractoruse. 
Mic.No: 34877 

0101 Pingali, P.L. 1987. From hand til
lage to animal traction: Causes 

and effects and the policy Implications for 
sub-Saharan African agriculture.
ILCA, Addis Ababa (Ethiopia). African Live
stock Policy Analysis Network. ILCA/ALPAN 
Network Paper, no. 15, 25p., I fig., 4 tables; ref. 
En 
[Identifiesconditionsaffecting thetransitionfrom 
hand tillage to animal traction and further tran
sition to tractors.Asseses causes, effects andpolicy 
implicationsforsub-SaharanAfrican agriculture. 
Mic.No: S-53 No. 15 

0102 Poats, S.V.; Lichte, J.A.; Oxley, J.; 
Russo, S.L.; Starkey, P.H. 1985. Ani

mal traction Ina farming systems perspective. 
Florida Univ., Gainesville (USA). Farming Sys
tems Support Project. Networkshop of the Farm
ing Systems Support Project, Kara (Togo), 3-
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8 Mar 1985. FSSP Network Report (USA), no. 1,
187p., 2fig., 5 tables; ref. En
r'Presentsworkshop papers on various issues re-
latedto animal traction in Africa, including animal
traction project experiences and field trip reports
from Sierra Leone, The Gambia, Burkina Faso,
Senegal and Togo. Summarizes group discussions 
on preconditionsfortiesuccessfiiladoptionofani-
mal traction, feed resources and animal feeding,
methodologies for o"-farm experimentation with
animals, technology management and monitoring
and evaluation ofanimal traction projects.Mic.No: 80512 

0103 	 Pousset, J. 1982. Le chevai: 6nergledouco pour I'agriculture. (Thehorse: Energy source for agriculture)
Editions de la Lanterne. Besanion (France),
185p., 160 fig.; 6 ref., ISBN 2-86588-(X)8-7 Fr
ODiscusses the history of the horse, the present-
day draft horse, how to choe)se and manage draft
horses, traditional implements, harnessing, modern 
horse draft equipment and harnesses, operations
for which horses can be used, animal traction
compared with mechanical traction and animal
traction it the Third World. 
Mic. No: 81)899 

0104 	 Ramaswamy, N.S. 1980. Animal 
energy in agriculture and trans-

portation.
Commerce Annual Number (Philippines), p. 57-
65, 1table En 
OReviews tite use of draft animnals in India and
includes informationdranvhicesbullock-cart economies, improving
drawn vehicles, bulc-ateooisDmrvn 
efficiency and cart m odernization and effective use 

on market value of animal-

and care of draft animals wit/iparticular emphasis
andania wfrar,areviewson aniNal welfare. 
MicNo: 80359 

0105 Ramaswamy, N.S. 1980. Guidelines 

for a technical survey on draught


animal power. Prepared for an FAO consultancyas background paperon draughtanimal

power for the UN Conference on New and

Renewable Sources of Energy.

FAO, Rome (Italy), 35p., 8tables En 
-Presents guidelines for asurvey on draft animal 

power including tire following sections: importance,
species and breeds of draft animals; husbandry,
breeding and feeding; diseases and veterinary ser-vices; farming operations using anirnialpower; log-
ging; transport; institutions responsible for draftanimal power development and training facilities;slaughtertechniques andfacilities; special comments.
Mic.No: 82252 

0106 	 Ramaswamy, N.S. 1981. Draught 
animal power in the Third World. 

Urja (India), p. 26-37, 76, 3 tables, 14 photo
graphs En 
LJReviews draft animal power (DAP) as an appro
priate technology for the Third World, its benefits,
magnitude and future projections, neglect ofDAP 
systems, reasons for low productivity (outmoded
and primitive implements and poor harnessing
techniques) and upgrading and modernization of 
DAP. 
Mic.No: 8036) 

0107 	 Ramaswamy, N.S. 1982. Appendix
C2. Draught animal power In thedeveloping countries with specific referenceto Asia. 

FAO, Rome (Italy). In: Report of the FAOExpert Consultation on appropriate use of animal 
energy in agriculture in Africa and in Asia, FAO
Expert Consultation on Appropriate Use of Ani
mal Energy in Agriculture in Africa and Asia,
Rome (Italy), 15-19 Nov 1982, 7p., I table En
C Discusses DA Pas an appropriate technologyfor
developing countries, other benefitsfrom draft ani
nals, competition of animals for land, importance

and magnitude of DAP, projections towards the year 2000 and reasons for the present low pro
duc;ivity of DA P in the Third World. Summarizes 
the main problems which have to be solved if use of 
DAP is to be improved in Asia. 
Mic.No: 81874 

0108 	 Ramaswamy, N.S. 1983. Drught
a m as wm y . 

animal power system.
Urja (India), p.tables, 7 drawings En211-223, 15 photographs, 3 

Discusses draft animal powver (DAP) as ana ri te t no l fo rtheappropriate technology for the ThirdP) as radWorld, 
magnitude of its use, defines a sub-systemapproach (animal, hardware and infrastructure),

and constraints to and measures for upgrading 

DAP. 
Mic.No: 80361 

0109 Ramaswamy, N.S. 1984. Draught

animal power In the developing


countries with specific reference to India.

FAO, Rome (Italy). In: Animal energy in agri
culture in Africa and Asia, FAO Expert Consul
tation on Appropriate Use of Animal Energy in

Agriculture in Africa and Asia, Rome (Italy), 1519 Nov 1982. FAO Animal Production and HealthPaper, no. 42, p. 140-142, ISBN 92-5-001474-0 
En 
EDiscusses the advantages ofdraft animal power(DAP) use in developing countries, o.itlining
reasons for its low productivity, constraints to itsdevelopment and .future prospects. Summarizes 
some of the main problems that need to be tackledif DA P is to be improved in some Asian countries. 
Mic.No: 82245 

Animal Traction: An Annotated Bibliographic Database 
14 



Bibliographic Index: General Works 

0110 Ramaswamy, N.S. 1985. Draught 	 15-19 Sep 1986, 257p., fig., tables, maps; ref., 
animal power - socioeconomic ISBN 2-87614-019-5 Fr 

factors. LContains a section on aninial traction and 
Copland, J.W. (ed.). In: Draught animal power mechanization from which papers by P. Lhoste,
for production, International Workshop on 	 Al. Berger et al., H1.Guibert and Y. Bigot are 
Draught Animal Power for Production, Towns- abstracted separately.
 
ville (Austra!ia), 10t--16 Jul 1985. ACIAR Pro- Mic.No: 80910
 
ceedings Series, no. 10, p. 211-25, 3 tables; 3 ref.
 
En 0114 Reddy, C.V. 1982. Pole of draught

ElDiscusses socio-economic issues related to draft animals as alternatie enrgy 
a;iimal power (DA P) use in developing countries, animals as alternative energy 
with particular reference to attempts at modernizing sources In agriculture. 

m g Indian Inst. of Management, Bangalore. In:DAP, improving anmal-drawn vehicles and i - National seminar on draught animal power systemMi.N: arid55teein India. Seminar papers, National Seminar onMiNo: 805 	 Draught Animal Power System in India, Bangalore 

(India), 16-17 Jul 1982, 8p., 2 tables; 3 ref. En 
0111 Ramaswamy, N.S. s.d. A technical LlDiscusses the use ofworking animalsasalternative 

note on draught animal power sources of energy for agriculture in India, 
system. comparing the extent of use ofanimal and inechan-
Indian Inst. of Management, Bangalore, 38p., ical power for agriculture in several countries, the 
fig., tables, ref. En 	 relative effic;ency of animals and tractors, factors 

fDfiscusses the concept of draft animal power affecting the amount of energy produced by an 
(DA I') as a source of renewable energy and as an animal, the amount of feed consumed by draft 
appropriate technology for s,,all- and marginal- animals as afunction of size and type of work, and 
scale farmers and its relevance to current andfuture the use ofdung for fuel. 
World Bank projects. Reviews DAP in the Third Mic.No: 82248 
World, defines DAP rermninology and sources of 
po wer in variot .vcotnt;ries and specific problens in 
some countries and areas considered suitable for 0115 Rouge, B. 1958. Cours de 
up-grading in DAP. Presents action plans for machinisme agricole. 16re partle: 
upgrading the DAP system and guidelines for a Energle et moteurs. (Training course on agri
survey erDA Pin various annexes, 	 cultural machinery. Part 1. Energy anc! motors)Mic.No: 80872 	 Centre d'Apprentissage Agricole de Kolo 

(Niger), 26p. Fr 

CStudies different types of energy and motors, as 
0112 Raymond, G. (ed.); Bigot, Y. (ed.); well as their operation and utilization, with par-

Bordet, 1). (ed.) 1988. Economlede ticular reference to humnan, animal, hydraulic,
Ia m6canlswtion en r6glon chaude. wind, thermaland electrical energy. 
(Economics of mechanization In a hot region) Mic.No: 75431 
Centre de Coopration Internationale en Re
cherche Agronomique pour le Ddveloppement,
Montpellier (France). Mission Economie e 0116 Sargent, M.W.; Lichte, J.A.; Matlon, 
Sociologie Ruralcs. Scminaire d'Economie P.J.; Bloom, R. 1981. An assess-
Rurale, Montpellier (France), 12-16 Sep 1988, ment of animal trctlon In francophone West 
415p., ISBN 2-87,14-026-8 Fr Africa. 
OMain topics were: history of mechanization, Michigan State Univ., East Lansing (USA). 
equipment, machinery and agricultural practices; Dept. of Agricultural Economics. MSU African 
productivity and farm management; agricultural Rural Economy Program Working Paper (USA), 
income and financing of mechanization; machin- no. 34, 101p., tables; ref. En 
e commnoditysystems; socialchangeslinked with fDiscusses animal traction in francophone West , 
mechanization and their influence on land use' Africa, describing the characteristics of a ,nodel 
draji animalmantogemnent:mechani.'at;ons ategy. farming system based on tire use of draft animal 
Twelve papers are abstracted separately. technology, the history of the introduction of draft 
Mic.No: 81406 	 animal power in the region and expected technical 

and economic benefits from the adoption ofanimal 
traction as suggested by results of trials in research 

0113 Raymond, G. (ed.) 19I'8. Economie 	 stations. Analyzes 27 animal traction projects in 
rurahi en xone de sa'ane. (Rural West Africa, with particular reference to charac

economy In a savanna ione) teristics of the package introduced by each project, 
Centre de Coopration Internationale en Re- institutions and services supporting animal traction, 
cherche Agronomique pour le Dcveloppement, and the impact ofproject interventions at farm and 
Montpellier (France). 7. Scminairc d'Economie project levels. 
et Sociologie Rurales, Montpelliei (France), Mic.No: 30753 
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0117 	 Sasimowski, E. 1987. Poland. Use,
production and breeding ofdraught horses. (Pologne. Utllsatlon, pro-

ductlon et s6lectlon des chevaux de trait:
dtude monographlque)

FAO World Animal Review (FAO Revue Mon-

diale de Zootechnie), no. 63, p. 31-39, 13 fig.,

3 tables; I ref., ISSN (X)4 -8025. 
 En, Fr 
DDiscusses Poland's experience with the use of
horses for draft purposes, outlining work carried 
out regardingthe selection, breeding, management
and use of horses. 
Mic.No: 80478 

0118 	 Schmidt Leplaideur, M.-A. s.d. Des 
charrues et des boeufs. (Plows

and oxen)
Inter-Tropiques (France), no. 17, p. 	8-11, 5photographs; 2 ref. Fr 
ODiscussesconstraints to the successful develop-ment of animal traction in regions of the world
where its use is not traditional, and operations for
which it is bestsuited, 
Mic.No: 8(1117 

0119 Sharma, K.C. 1982. Some aspects
of draught animal power for agrl

culture.Indian Inst. of Management, Bangalore. In:National seminaron draughtanimal powersystem
in India. Seminar papers, National Seminar on
Draught Animal Power System in India, Bangalore(India), 16-17 Jul 1982, 14p., 3 tables En
UStudies the availability and requirementofdraft 
animalpower (DA P) in Indiaand theproblents as-
sociated with its utilization, and suggests solutions 
to overcome them, particularly research, establish-
ment ofDAP stations, modification and improve-
ment of animal-drawn implements, provision of
credit, and proper nanagenient of animals. 
Mic.No: 80)687 

0120 	 Sigaut, F. 1988. Coup d'oeilI'hlstolre h long terme de 
sur 

la
m6canlsatlon en agriculture. (A glimpse at the 

history of agricultural mechanization)
Raymond, G. (ed.); Bigot, Y. (ed.); Bordet, D.
(ed.). In: Economic de la m~canisation en rdgion
chaude, Sdminaire d'Economie Rurale, Montpel-

lier (France), 12-16 Sep 1988, p. 53-65, ISBN 2-

87614-,026-8 Fr 
rOChronicles agricultural mechanization from 
primitive hand tools to modern machinery and 
discusscs the relevance of past experience to the 
current situation in the Third World. 
Mic.No: 82067 

0121 	 Skromme, L.H. 1980. Appropriate
agricultural mechanization In thedeveloping countries, 

IBRD, Washington, D.C. (USA). Agriculture
and Rural Development Dept. In: Proceedings ofthe Agricultural Sector Symposia, Agricultural
Sector Symposia, Washington, D.C. (USA), 7-11
Jan 1980, p. 424-449, 18 ref. En
-Discusses research being carried out, and the de
velopment of appropriate technology to improve
mechanization of agricultural operations in de
veloping countries, with particular reference to the
role ofinternational research centre , and the use of
working animals, especially oxen, forcultivation in
World Bank-financedprojectsin C6te d'lvoire. 
Mic.No: 82093 

0122 	 Smith, A.J. 1981. The role of 
draught animals In agricultural

systems In developing countries.
 
Spedding, C.R.W. (ed.). In: Vegetable productivit,, Macmillan, London (UK), p. 247-262,

10 tables; 22 ref. En 
rlDiscusses issues related to draft animal use
developing countries, particularly efficiency 

in 
of

work output, power developed, food consumption,
advantages as compared to manual labour, and 
factor3 determining number of cattle required per
100 ha. ofland.Mic.No: 57911 

0123 Smith, A.J. 1981. Draught animal
research. A neglected subject.

(Recherches sur 1'6nergle anlmale. Un
domaine d6laiss6)

FAO World Animal Review (FAO Revue Mon
diale de Zootechnie), no. 40, p. 43-48, 9 plates,

I table; 16 ref., ISSN 0079-8025. En, Fr
 
OReports on the widespread use of animals for

draft purposes in different countries, outlining feed
 
requirements and factors influencing efficiency of

1raft anintals such as types ,f harnesses and equip
ment used, and healtn andphysical condition of the

animals; emphasizes the need for further research. 
Mic.No: 28771 

0124 Smith, A.J. 1984. Work animals In
developing countries. Possibilities 

for Improvement.
Span (UK), v. 27(1), p.24-29, 3 plates; 6 ref.,
ISSN-584-8024. En 
ElDescribes the existing situation in the manage
ment and use of working animals in developing
countries, and explores possibilities for improve
ments in harnessing techniques, nutrition, animal 
type and health. 
Mic.No: 80756 

0125 	 Smith, A.J. 1990. Using science tounderstand the biological constraints that limit work animal productivity.
Starkey, P.H. (ed.); Faye, A. (ed.). In: Animaltraction for agricultural development, 3. Work-
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shop of the West Africa Animal Traction Net-
work, Saly (Senegal), 7-12 Jul 1988. p. 156-160,
ISBN 92-9081-046-7 
0 Briefly discusses work on animal traction being 
undertaken at the Centre for Tropical Veterinary
Medicine of Edinburgh University. Notes that the 
nutrition of working animals can be limited by the 
low intake ofpoor quality diets. Discussesthe value 
of measuring work output. Suggests that research is 
needed to identify and quantify the fitness of draft 
animals and assesses the heritability ol/draft traits. 
Mic.No: 82230 

0126 	 Starkey, P.H. 1984. Draught animal 
programmes. The need for infor-

matlon exchange. 
Sierra Leone Work Oxen Project, Freetown, 4p. 
En 
UStudies the use of draft animals, considered as 
important but neglected aspect of international 
agricultural development, and the interest in the 
potential for animal traction; and examines the 
need for greater information exchange between all 
those involved in draft animalprogrammes.
Mic. No: 87326 

0127 Starkey, P.H. 1984. The neglected
science of bullock-tech. 

R T Journal (India), p. 9-12 En (En) 
rEmphasizes the need for information exchange 
on an international basis to promote animal trac-
tion. 
Mic.No: 80314 

0128 	 Starkey, P.H. 1985. Animal traction 
In a farming systems perspective.

Florida Univ., Gainesville (USA). Farming 
Systems Support Project. FSSP Newsletter 
(USA), v. 3(2), p. 6-8, 2photographs En 
OSummarizes the FSSP West African Net-
workshop held in Togo, 3-8 March 1985, from the 
point of view of the Sierra Leone Work Oxen Proj-
ect. 
Mic.No: 80475 

0129 	 Starkey, P.H. 1985. Animal traction 
networking activities In Africa and 

Asia. 

Nepal. Ministry of Agricalture. Dept. of Agri-

culture; Indonesia. Ministry of Agriculture. 

Agency for Agricultural Research and Develop-
ment; IRRI, Manila (Philippines). Rice Farming 
Systems Network. In: Proceedings of the 2nd 
monitoring tour. Crop-livestock systems re-
search. Nepal and Indonesia, 2. Crop-Livestock 
Systems Research Monitoring Tour - Nepal and 
Indonesia, s.l., 18-31 Aug 1985, p. 664-668, 13 
ref. En 
ORe views activities in thedevelopment ofnetworks 
for improved liaison and information exchange 

Bibliographic Index: General Works 

relating to animal traction research, extension and 
training in Africa and Asia. 
Mic.No: 82186 

0130 	 Starkey, P.H. 1985. Animal traction 
research and extension In Africa. 

An overview. 
Nepal. Ministry of Agriculture. Dept. of Agri
culture; Indonesia. Ministry of Agriculture. 
Agency for Agricultural Research and Develop
ment; IRRI, Manila (Philippines). Rice Farming
Systems Network. In: Proceedings of the 2nd 
monitoring tour. Crop-livestock systems re
search. Nepal and Indonesia, 2. Crop-Livestock
Systems Research Monitoring Tour - Nepal and 
Indonesia, s.I., 18-31 Aug 1985, p.646-656 En 
USurveys the present use ofdraft animals in Africa 
taking into consideration historical, geographical 
and research aspects. Outlines futute needs and 
direction of research and extension. 
Mic.No: 82083 

0131 Star:cy, P.-. 1985. Some organiz
ations concerned with animal 

traction research and development In sub-

Saharan Africa. 
IBRD, Washington, D.C. (USA). Agricultural
Research Unit. IBRD Discussion Paper, 49p. En 
,,Presents an annotated listing of institutions 
directly or indireftly involved in animal traction 
work in sub-Saharan Africa. 
Mic.No: 80998 

0132 	 Starkey, P.H. 1985. Programme de 
t:action animale. N6cessite d'un 

6change d'lnformation. (Animal traction pro
gramme. The need for an exchange of Infer
mation)
 
Machinisme Agricole Tropical (France), no. 91,
 
p. 69-71 Fr (En Es Fr) 
ODiscussesthe needfor cooperation and improve
ment in the exchange of information on animal 
traction in developing countries. 
Mic.No: 39278 

0133 	 Starkey, P.H. 1986. AnimalpowerIn 
Africa: Perspectives, precon

ditions, priorities. 
GATE (Germany, F.R.), no. 86/4, p. 3-8, 3 
photographs En (En Es Fr) 
ElDiscusses preconditions for the success of draft 
animal power and key services required for it to 
become art appropriate sustainable technology for 
I.tensifying agriculture and raising living stan
dardsoffarmers in Africa. 
Mic.No: 80116 

0134 Starkey, P.H. 1986. Draught animal 
power In Africa. Priorities for 

development, research and liaison. 
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Florida Univ., Gainesville (USA). Farming Sys-
tems Support Project. FSSP Networking Paper
(USA), no. 14, 40p., ref. En (En)
LUDiscusses the history and extent of use of draft 
aninals in Africa, preconditions and constraints 
that need to be considered if draft animalpower
development programmes are to succeed, and 
implications of the constraints for policies at 
nationalorprojectlevels. Presentsspecificsugges-
tions for priority areas of research along with 
appropriatemethodologies, and appraisesthe role 
of various bodies involved in implementing draft 
animaldevelopnentprogrammes, 
Mic.No: 82242 

0135 Starkey, P.1-1. 1987. Animal powerin 
southern Africa. A report of a

SACCAR workshop on animal traction,
GATE (Germany, F.R.), no. 87/4, p. 32-33 
En (En) 
OBriefly reports on a SACCAR workshop on 
animal traction and agricultural mechanization 
re-search in SADCC held in Maputo, Mozam
bique, 10-13 August 1987 where c:ontributions
focussed on equipment, aninal requirements. 
trainingneedsandpolicy considerations. ,
Mic.No: 80102 

0136 Starkey, P-I. 1988. Anlmal tract~ondirectory:, .lca. 
Friedr. Vieweg Sohn. 7raunschweig, Weisbaden
(Germany, F.R.), 1S5p., ref., ISBN 3-528-
02G38-n, 5shop 
08Provides infornation on thre status of animal
tlractin infach on in Africa it dtasof
tractionin each cotntry in Africa, with details ofte numbers and types of draft animals and thehistograms.implements in use in eachcountry. Gives addresses 
oforganizationsinvolved in animaltractionin each 
country, including government ministries, development projects, universities, manufacturers 
and aid agencies. Cites many references giving
furtherinformation. 
MicNo: 85013 

0137 Starkey, P.H.; Faye, A. 1988. Ani-
mal traction for agricultural de-

velopment In West Africa. Report of the Third
West African Animal Traction Workshop.
GTZ, Eschborn (Germany, F.R.); German 
Appropriate Technology Exchange, Eschborn 
(Germany, F.R.); Rdseau Ouest Africain sur la 
Traction Animale, Dakar (Sdndgal). 3. Regional
Workshop of the West African Animal Traction 
Network, Saly (Senegal), 7-12 Jul 1988, 35p., 27 
fig. En
UlSummary reportofa workshop togetherwth an 
evaluation and intended to serve as a basis for 
forthcomingactivitiesof the West African Animal 
Traction Network. Contains summaries of net-working announcements and full addresses of 
organizationsandparticipantsinvolved, 
Mic.No: 80861 
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013L Starkey, P.H. 1988. The Introductlon, 
Intensification and diversification 

of the use of animal power In West African 
fanning systems: Implications at fai n level. 
Starkey, P.H. (ed.); Ndiame, F. (ed.). In: Animal 
powtr in farming systems, Vieweg & Sohn. 
Brauaschweig, Wiesbaden (Germany, F.R.). 2. 
West Afica Animal Traction Networkshop,
Freetown (Sierra Leone), 19-25 Sep 1986, p. 97-
I11:,65 ref., ISBN 3-528-02047-4 En 
OReviews animaltractionin Africa from historical,
geographical and numerical perspectives and 
describes the range of operationsfor which draft 
animalsare used. A discusion of the influences of 
promotionalschemes andresearchprogrammeson
the present situation (citing examples from 
Ethiopic, North Africa, Asia and The Gambia)
shows the importqnce of farmer initiative in the
development ofanimaltraction. Discussesproblest
involved in the intensificationanddiversificationof 
animaltraction. 
Mic.No: 82005 

0139 Starkey, P.H.; Starkey, M.P. 1988. 
Workshop evaluation. 

Starkey, P.H. (ed.); Faye, A. (ed.). In: Animal 
traction for agricultural development in West 
Africa, 3. Regional Workshop of the WestAfrican Animal Traction Network, Saly
(Senegal), 7-12 Jul 1988, p. 11-22, 27 fig. En
DAnalyzes evaluationforms completed by workparticipants concerning technical content, 
organizotionand management,participants,open
response questions (most and least useful aspects
and improvements) andother comments and pre
Mic.No: 80862 

0140 Starkey, P. H. 1989. Harnessing and 
Implements for animal tarctlon. 

Friedr. Vieweg & Sohn. Braunschweig, Weisbaden 
(Germany, F.R.), 245p., photographs, diagrams, 
tables; ref., ISBN 3-528-2053-9 En
ElProvidesadetailed reviewof yokes andharnessing
systems, and discusses their relative advantages
and disadvantages.Describes and reviews a wide 
range of animal-drawnimplements and carts, with 
many illustrations.Discussesselectionand manu
'actureofharnessingsystems andimplements, and 
ways ofassessingdraftandworkingrates.Provides 
detailsoforganizationsworking in these areas. 
Mic.No: 80965 

0141 Starkey, P.H. 1990. Animal traction 
for agricultural development:

Production, Impact, profitability and con
straints. 
Starkey, P.H. (ed.); Faye, A. (ed.). In: Animal 
traction for agricultural development, 3. Regional
Workshop of the West Africa Animal Traction 
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Network, Saly (Senegal), 7-12 Jul 1988, p. 90-
114, ISBN 92-9081-046-7 En 
UProvides abroad overview ofanimal tractionfor 
agricultural development in West Africa, drawing 
on many publications of the West Africa Animal 
Traction Network. Discusses agricultural pro
duction using draft animals, with reference to 
extensification, animal nutrition and use of 
females. Reviews the impact ofanimal traction on 
societies and the environment. Discusses the pro-
fitability of animal traction, and the importance of 
support services. Considers tie constraints to ani- 
mnal traction and the interaction between them and 
concludes the many technical and socialconstraints 
can be overcome by the farmers themselves, when 
profitability is high. Notes that there are mutually 
reinforcing beneficial interactions between animal 
traction, animal-dro wn carts and agricultural pro-duction.HevHosWol(U)v.24,p16-7
Mic.No: 82046 

0142 Starkey, P.1I. (ed.); Ndiame, F. (ed.) 
1988. Animal power In farming 

systems. 
Vieweg & Sohn. Braunschwcig, Wiesbaden 
(Germany, F.R.). 2. West Africa Animal Traction 
Networkshop, Freetown (Sierra Leone), 19-25 
Sep 1986, 363p., fig., tables, maps, photographs; 
ref., ISBN 3-528-02047-4 En, Fr 
LJThese proceedings of the Second West Africa 
Animal Traction networkshop entitled "The intro-
duction, intensification and diversification of the 
use of animal power in West African farming 
systems: implications at farm level" contain a 
summary of networkshop activities, principal
recommendationsofdiscussion groups and of the 
workshop as awhole and edited versions of papers
circulated or presented at the workshop (all of 
which are abstracted separately). 
Mic.No: 85012 

0143 Starkey, P.H. (ed.); Faye, A. (ed.) 
1990. Animal traction for agrl-

cultural development. 
Technical Centre for Agricultural and Rural 
Cooperation, Ede-Wageningen (Netherlands).
3. Workshop of the West Africa Animal Traction 
Network, Saly (Senegal), 7-12 Jul 1988, 475p.,
ISBN 92-9081-046-7En, Fr 
O Presents, in thie first part, a summary of the 
activities, conclusions and evaluation of the third 
workshop of the West Africa Animnal Traction Net.. 
work (in both English and French). In the second 
part, there are edited papers preparedfor the work-
shop, 30 papers in English and 29 in French with 
abstracts in both languages. The papers are 
grouped in terms of West African overviews, 
economic issues, implement development and 
country experiences. Papers discuss the impact of 
animal traction, anid the constraints, in Senegal,
The Gambia, Sierra Leone, Togo, Zambia, Kenya 
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and Tanzania. Other papers discuss animal traction 
experiences in Morocco, Benin, Guinea, Ghana, 
Brazil and India. 
Mic.No: 80700 

0144 Sundaresan, D. 1979. The role of 
Improved buffaloes In rural 

development. 
Indian Dairyman, v. 31(2), p.73-78 En 
[]Discussessuperiority of buffaloes over cows as 
producers ofmilk and meat and as draft animals,
examining potentials for their improvement. 
Mic.No: 80722 

0145 Travis, L. 1988. Mules as draught 
animals. 

Heavy Horse World (UK), v. 2(4), p. 16-7, 
3 illus., ISSN 0951-2640. EnC8Describes the physical characteristics of mules, 
their temperament and suitability for draft work, 
one of their most important attributes being versa
tility. 
Mic.No: 80545 

0146 Uzureau, C. 1974. Animal draught 
In West Africa. 

World Crops (UK), p. 112-114, 1 table; I ref., 
ISSN 0043-8391. En 
ElDescribes draft animals and cultivation equipment
available in Senegal, Mali and Benin, outlining
advantages, problems and future prospects of 
animal draft cultivation in West Africa. 
Mic.No: 00384 

0147 Vietmeyer, N. s.d. Draft power: The 
forgotten energy source. 

Topic (USA), no. 146, p. 25-27, 3 illus. En 
ElDiscusses the vital role of animal traction as an 
energy source, constraints to itsfurther development,
benefits ofimproving the design ofanimal draft implements andyokes and limitations to draft power. 
Mic.No: 80119 

0148 Watson, P. 1983. Animal traction. 
Artisan Publications. Summit, NJ 

(USA), 151p., 98 fig., 10 tables; numerous ref. En 
0Presentsguidelines on the use ofanimal traction 
in smallfarm operations, discussingsuch aspects as 
draft animal selection, training and husbandry; use 
of yokes, harnesses and hitches; field operations
and implements; economic cnd technical assist
ance; and extension of animal traction. Includes 
appendices with information on the nutritional 
requirements of work animals, methods of con
trolling various diseases affecting them, and ways
ofmaintainingworkshop and spare part inventories 
and animal traction instruction forms; identifies 
animal breeds usedfor power in Africa. 
Mic.No: 32245 
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0149 	 Zarembka, D. 1969. The oxen: A
neglected Innovation InEast Africa. s.n.,
s.l. Conference of the East Affican Agri-

cultural Economics Society, s.l.,Jun 1969, 7p. En0Discusses the advantages of using oxen in farm
operations in East Africa, outlining the existing
systems of tilling the ground, viz. complete hoecultivation, oxen plowing with hoe weeding, oxenplowing and weeding, and cart and tractorplowing
with hoe weeding. Includes brief descriptions of 
cases where tractors may he introduced,
Mic.No: 58606 
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0153 	 Alkali, M.M. 1969. Mixed farming
need and potential.

In: Livestock development in the dry and inter
mediate savanna zones, s.n., 	s.l. Conference on
Livestock Development in the Dry and Inter
mediate Savanna Zones, Zaria (Nigeria), 16-18
Jun 1969, p.36-48, 14 ref. En
[]Discussesthe use of animals for meat, manureand work in northern Nigeria, with reference tothe history of mixed farming in the country, zones
suitable for mixed farming, and the need formechanization; includes comments on the needfor 
increasing and maintaining soilfertility, and problems inhibiting the adoption ofmixed farming on a
large scale. 
Mic.No: 20145 

research In Ethiopia.
ILCA, Addis Ababa (Ethiopia). Workshop on 
Review of the Status of Livestock, Pasture andForage Research in Ethiopia, Addis Ababa
(Ethiopia), 8-10 Jan 1985, 7p., 5 ref. En 
DDiscusses animal ;ractioni research in Ethiopiawith emphasis on the power source, the equipment
used and soil cultivation intraditional smallholder
farming systems; outlines ILCA's role in research 
on the Ethiopian highlands. 
Mic.No: 34278 

0151 	 Addrah, E.C.C. 1979. Culture 
attel6e en R6publique Populalre

du B6nin. (Animal traction In the People's
Republic of Benin)
Ecole Inter-Etats des Sciences et Mddecine Vdtd-
rinaires de Dakar (Sdndgal), 166p., 21 fig., 23
tables; 29 ref. D.V.M. Fr

JDiscusses the advantages and work on the intro-
duction and development of animal traction in
Benin, with particular reference to different typesof implements used, types ofanimals available for
work and their management, economic factors,
social consequences ardfuture prospects ofaniinaltraction. 
Mic.No: 

0152 	 Ali, 1. 1977. Bullock power andImplements for small and marginal 

Allahabad Farmer (India), v. 48(1), p. 73-80,3 fig.; 8 ref. En 
DDiscussesthe possibility of increasing prcductivity
from small and marginal farms in India through
efficient use of bullock power and widespread
adoption ofimproved implements. Emphasizes theneed for effective transfer of technology and rec-
ommends effective demonstration, development of
improved implements, provision of liberal creditfacilities and subsidies as well as field work by
academic institutions as essential measures,
Mic.No: P00523 

015) researchinEthiopia.0154Abiye Astatke. 1985. Animal traction Anderson,F..18.F.M. 1982. nilAnimal 
traction In the Ethiopian highlands. (Traction anlma!e dane lea haute 

plateaux 6thloplens)

ILCA Newsletter (CIPEA Actualites), v. 1(2),

p3-4, 1 photograph, I table, ISSN 0255-0024
 

(E) and ISSN 0255-0032 (F). En, FrODiscusses the use ofoxen fordraft in the Ethiopian
highlands, and research activities undertaken on
the animal traction component of the agricultural 
systems.
M .


Mic.No: 66195 

0155 	 Anderson, F.M.; Gryseels, G.;
Durkin, J.W.1986. Factors affetng

smallholder grain production Inthe Ethiopian
highlands.
ILCA, Addis Ababa (Ethiopia). Highlands Pro
gramme. OAU/SAFGRAD International
Drought Symposium on Food Grain Productionin the Semi-arid Regions of Africa, Nairobi 
(Kenya), 19-23 May 1986, 20p., 2 fig., 7tables; 5 
ref. En (En)
E[Discusses factors influencing grain production in 
a representative and risky farming system in theEthiopian highlands, with quantitative evidence of 
the critical contribution ofdraft oxen tofarm grainproduction by comparing yield and area cultivated
between farmers who are ox owners and those who 
Mic.No: 38445 

0156 Anon. 1965. La culture atelhe et Ia
modernisatlon rurele dans le Nord

Cameroun (Enquate novembre 1964 - mars1965). (Animal tractionand rural modernization
In North Cameroon. Surveys between 1964 
and March 1965)
Bureau pour le Ddveloppement de laProduction
Agricole, 	 Paris (France), 318p., 147 tables,
8 illus., 21 maps Fr 
0 Examines the principal directions taken by rural
modernization efforts in north Cameroon since
1963, particularly regarding the extension of 
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animal traction and its impact. Includes general
information on the conditions of animal pro-
duction, agriculture and various aspects of rural 
modernization, 
Mic.No: 20779 

0157 Anon. 1967. The report of the 
Gambia ox-ploughing survey,

Wye College, Ashford (UK). Exploration 
Society, 77p., 50 tables, maps; 14 ref. En 
ElPresents results of asurvey to compare the pro
ductivitv of agriculture practised by traditional 
hand-cultivating farners with that of farmers who 
had attended aMixed Farming Centre where, taking 
apair of oxen with them, they had been trained in 
the use of ox plows and shown the advantages of 
improved agriculturaltechniques such as use offer-
tilizersand seed dressings. Concluded that continu-
ation of these centres and the oxenization scheme 
was the correct strategy for The Gambia at the time. 
Mic.No: P0430 

0158 Anon. 1974. Rapport sur lo d6ve-

loppement de i'devage et de Ia 
culture attel6e dans les zones d'accuell de 
Landa Pozenda, Boufale st Ossacre. (Report 
on the development of animal husbandry and 
animal traction in Landa Pozenda, Boufale 
and Ossacre) 
Togo. Ministre de I'Economie Rurale, 82p., 
tables Fr 
DExamines the development ofanimal husbandry 
in Landa Pozenda, Boufale and Ossacre in Togo,
considering measure, to be taken regarding the 
husbandry, health, nutrition, watering and market-
ing of animals; includes notes on the development
of animal traction in the three regions under con-
sideration. 
Mic.No: 76191 

0159 Anon. 1974. Basic data tables to 
study of constraints, Including 

food aid, on agriculture In the Republic of 
Botswana. 
FAO, Rome (Italy); WFP, Rome (Italy), 89p., 
chiefly tables En 
OPresentstables with data obtained from asurvey 
ofagricultural households inselected areas ofBots-
wana, particularly on cropping information, type 
ofclaim to draft power (ownership, exchange, hire 
etc.), food availability, labour, land, equipment 
andlivestock. 
Mic.No: 57117 

0160 Anon. 1976. Livestock develop-
ment survey, Sri Lanka. Vol. 1. In-

tegrated development programme for the dry 
zone. 
FAO, Rome (Italy). FAO Technical Report, no. 
4, 124p. En 

0Presents an integrated approach to agricultural 
development it, the dry lands of Sri Lanka, assess
ing economic aspects ofproducing tree crops, rice 
and other food crops in association with livestock, 
and discussesfeed, milk and meat, sheep, goat, pig 
and poultry production with particular reference to 
problems of small-scale farmers and dry farming.
Includes surveys of cattle, buffaloes and other 
working animals. 
Mic.No: 80705 

0161 Anon. 1977. The water buffalo - a 
project sponsored bythe Australlan 

Freedom from Hunger Campaign. 
FAO, Rome (Italy). FAO Animal Production 
and Health Paper, no. 4, 283p., 21 fig., 22 tables; 
137 ref., ISBN 92-5-100108-1 En 
DDiscusses the importance of the water buffalo for 
some Asian, Far and Near Eastern, European and 
Latin American countries, describing its world
wide distribution and assessing its potential as a 
major source of farm power, milk and quality 
meat. Proposes to increase farm level output fromthebuffalo throughprogrammesof improvedfeed

ing, management and conservation, use ofselected 
germplasm, and research on the biological and 
socio-economic problems limiting efficiency of 
production. Includes specialized studies on disease 
conditions, gene identification, available breeds 
and their improvement, and the effect of environ
mental and otherfactors on buffalo production. 
Mic.No: 18980 

0162 Anon. 1979. Proceedings of the 
sixth scientific conference of the 

Tanzania Society of Animal Production. Vol. 6, 
1979. 
Tanzania Society of Animal Production, Morogoro. 
6. Scientific Conference of the Tanzania Society 
of Animal Production, Iringa (Tanzania), 29-31 
May 1979, 21lp., fig., tables; ref. En 
OPresents papers on livestock production and 
management in Tanzania including papers on 
range management, beef feedlot, foot-and-mouth 
disease, dairy cattle importation, meat goat pro
duction, animal power in agricultural production 
system, alkali treatment of low quality roughages, 
and evaluation of pasture grass and legume mix
tures; includes recommendations. 
Mic.No: 38205 

0163 Anon. 1981. Report on the Nzaul/. 
Machakos farming systems study,

November 1980 to February 1981. 
Agricultural Mechanisation Station, Nakuru 
(Kenya), v.p., 16 tables En 
OReportsfindings ofan exploratory survey carried 
out among NzauilMachakos farmers in Kenya, 
particularly regarding household structures, farm
ing and cropping objectives and constraints, as well 
as demand formechanizationand factors influencing 
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it. Includes tables detailing financial cost to the
farmerand socialcost to the country's economy of 
using work oxen. 
Mic. No: 59617 

0164 	 A\non. 1981. A compendium of 
background papers. Highlands

Programme. 
ILCA, Addis Ababa (Ethiopia). Highlands Pro-
gramme, 43p., I map, 5 fig., 40 tables; ref. En 
DReviews ILCA s highland researchprogramme
in Ethiopia, describing agriculturalsvsterns andresearch operations at Debre Zeit and Debre 
Berhan, andproposes improvement of traditional 
systeLns through crop andforagetrials,researchon 
animal traction, testing of innovations at firm 
level, cattle breeding, dairy production and better
labour/land use, outlines major constraints to 
farming systens, with recomnmendationsforfuture 
livestock/crop productionsysteis. 
Mie.No: 18098 

0165 Anon. 1981. Improving the man-
agement of India's deep black 

soils. 
ICRISAT, Patancheru, A P (India). Seminar onManagement of Deep Black Soils for Increased 
Production of Cereals, Pulses, and Oilseeds, New
Delhi (India), 21 Nlay 1981, 106p., fig., tables,
photographs, maps; ref. En 
CProceedingsof a seminarorganizedh /ivthe Iidian 
Department of Agriculture and Cooperation in 
collaborationwith ICA Rand ICRISA Tcontaining
ninepresentedpapers two of which (Virnanietal.
andRyan etal.) are abstractedseparately. 
Mic.No: 80663 

0166 	 Anon. 1982. Bullock power survey. 
Indian Inst. of Management, Banga

lore. In: National seminar on draught animalpower system in India. Seminar papers, National 
Seminar on Draught Animal Power System in
India, Bangalore (India). 16-17 Jul 1982, 9p.,
I table En 
-Presents resultsof surveys undertaken in various 

parts of India to determine trends in the use of 
bullock power, possibility of replacing bullock 
powerby machines andthe breedof bullocks used 
for work purposes. 
Mic.No: 80663 

0167 Anon. 1983. Regional Project on 
Farm Tool and Equipment Tech-

nology, Basic Needs and Employment. ILO/FINf78/RAF/2. Appropriate farm equipment
technology for the small-scale traditional 
sector. The case of Kenya (Country Profile 2).
ILO, Geneva (Switzerland), 81p., 16 tables;
23 ref., ISBN 92-2-103612- X En 
OReviews the role of agricultureinthe Kenyan 
economy, and thedevelopment, localmanufacture 

and application of appropriatefarm equipment
technology including animal traction under the 
headings: fari equipment innovations; supply,
demandandmarketingoffarm tools andequipment/ 
implements; local manufacture offarm tools and 
equipment/implements; industrialand mechaniz
ation policy andstrategy; constraintsto the wider 
use of farm equipment innovations; institutional 
supportand infrastructure. 
Mic.No: 80808 

0168 Anon. 1983. Regional Project on 
Farm Tool and Equipment Tech

nology, Basic Needs and Employment. ILO/
FIN/78/RAF/2. Appropriate farm equipment
technology for the small-scale traditional 
sector. The case of Sudan (Country Profile 4).
ILO, Geneva (Switzerland), 64p., I fig., 9 tables;
20 ref., ISBN 92-2-103609-X En 
Dlncludes a short section on antimal traction in 
which yields and economic aspectsof animal traction are compared with traditional farmingmethods. 
Mic.No: 808(17 

0169 	 Anon. 1983. ALDEP: Special
sludles conducted In 1982/83.

Botswana. Ministry of Agriculture. Arid Lands 
Development Programme Monitoring Unit, 99p.
En 
OPresentsresultsofstudiesconductedinBotswana 
on different segments of tie Arid Lands Develop
ment Programnme (ALDEP) in 1982/8.3 covering
the 1982 A LDEP survey, the extension assistance 
scheme, water tank usage in t/ie Pelot/hetlaarea 
and the destumnpingscheme. 
Mic.No: 8(9)21 

0170 	 Anon. 1984. Programa de desen
volvimento da tracao anIal.


(Animal traction development programme)

Secretaria da Agricultura, Parana (Brazil), 15p.,

2 fig., 4 tables Pt
 
ODiscusses draft animal use in Parana State
 
(Brazil). inchdesinformationon numbersof draft
 
animals and types and numbers of animal draft
 
equipmentavailable. 
Mic.No: 80196 

0171 	 Anon. 1984. Les animaux de trait 
dans Ie d6partement do Dosso.

(Work animals in Dosso District)
Niger. Ministre du Ddveloppement Rural.
Projet de Ddveloppement Rural de Dosso, 41p.,
tables Fr 
L7Presents findings of a survey on the estimated 
niumber of draft animalsand theircharacteristicsin 
thie Dosso Districtof Niger. 
Mic.No: 76047 
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0172 	 Anon. 1986. Excess manufacturng 
capacity 	 and farm equipment

needs In Kenya. 
ILO, Geneva (Switzerland); Kenya. Ministry of 
Agriculture and Livestock Development. 
National Workshop oii Farm Tools and Equip-
ment Technology, Basic Needs and Employment,
Nairobi (Kenya), 15-18 Oct 1985, 113p., fig., 
tables, photographs; ref., ISBN 92-2-10t5484-5 
En (En) 
DlIncludes opening addresses, eleven papers and 
closing addresses covering: demand/supply 
relationships and marketing of fazrm equipment; 
evaluation of farm equipment innovations;con
straints to the wider use of farm equipment inno
vations; policy dimensions; local manufacture, 
tradeanddistributionoffarm toolsardimplements; 
institutionalsupport and infrastructure. A paper 
on ox-drawn equipment by G. Muchiri et al. is 
abstractedseparately. 
Mic.No: 80810 

0173 	 Anon. 1986. Initiatives for farm 
equipment programmes In Bots-

wana: Improving co-ordination. 
ILO, Geneva (Switzerland); Botswana. Ministry 
of Agriculture. National Workshop on Farm 
Tools and Equipment Technology, Basic Needsand Employment, Gaborone (Botswana), 3-5

Gaoroeand mplomen, (Bts~ana)3-5 
Dec 1985, 118p., 2 fig., 10 tables, I graph; 10 ref.,
ISBN 92-2-105485.-*3 En 
[lPresentstwo opening addresses, 14 papers,one 
closing address and a technical backgroundpaper 
Jrom a national workshopjointly implemented by 
ILO andthe Botswana Ministry ofAgricultureand 
financed by the Government o' Finlandcovering: 
demand/supply relationships and marketing of 
farm equipment; evaluatio.i of farm equipment 
innovations; constraints to wider use of farm 
equipment innovations; policy dimensions; local 
manufacture, trade and distributions of farm tools 
and implements; institutionalsupport and infra-
structure. Threepapersare abstractedseparately. 
Mic.No: 80830 

0174 Anon. s.d. Animal traction In Upper 
Volta. (La traction animale en 

Haute-Volta) 
FAO, Rome (Italy), v.p., 197 photographs En, Fr 
Elllustrates the t-se of draft animals in farming 
operations by two brothers farming in Burkina 
Faso. Chartstheirprogressfrom traditional farmers 
using hand tools to successful use of draft animals 
andtheirequipmentwhich led to an improvedstan-
dard of living for their families and stimulating 
ruralcraftsmen to satisfy theirequipment needs. 
Mic.No: 31605 

0175 	 Anon. s.d. Lan6canlsation agricoi 
au Rwanda: compte rendu. (Agri. 

cultural mechanization In Rwanda: Meeting 
report) 
Universitd Nationale du Rwanda, Butare. Facult6 
I'Agronomie. 1. Colloque National sur la 
Mdcanisation Agricole au Rwanda, Butare 
(Rwanda). 15-21 Avr 1985, 611p., fig., tables; 
ret. Fr 
OPiesentsacollection of technicalpapersfrom the 
first nationalsymposium on agriculturalmechan
ization in Rwanda, dealing with mechanization 
under different farmig systems, machinery and 
implements availablein the country.
Mic.No: 37585 

0176 	 Baconawa, E.T. 1984. The Philippine 
carabao as a work animal. 

FAO - Asian Livestock, v. 9(6), p.55, 66-67, 1 
table En 
E-Discusses btiefly the status of carabao use for 
work in the Philippines, outlining the country's
agricultural shuation and action taken by the 
government to encouragethe use of the carabaofor 
work. 
Mic.No: 80032 

0177 Bah, M.S. 1985. Issues Involved In 
the comparison of oi-traction and 

power tillers In Sierra Leone.po etler nSi raL n . 
FAO, Njala (Sierra Leonc). FAO Seminar, Njala
(Sierra Leone), 1F-13 Sep 1985, 6p., 6 ref. En
(iraLoe,1-3Sp18,6. e.E[]Discussesthe benefits of usinganimaltractionasopposedtopower tillerstogether with constraintsto 
the development of animaltraction. 
Mic.No: 80318 

0178 	 Baker, R.; White, P. 1983. An evalu
atlon of policy toward agricultural 

technology choice for power In Zambia. 
East Anglia Univ., Norwich (UK). School of 
Development Studies. School of Development 
Studies Discussion Paper (UK), no. 121, 24p., 
6 tables En 
DReviews theoriginsofthe tractorbias inpol*cy in 
Zambiaand illustratesthe significanceofchoice of 
technology as amore meaningfulbasisfordecision 
making andresourceallocationin terms ofchanging 
the stagnationprevalent in the ruralfarm sector, 
with emphasis on reasons why the government 
continuesto pour resources into the tractor-farming 
group. Emphasi-es the need for a two-pronged, 
phased policy of putting tractor-farming on apro
fitable basisandth,, diffusion ofox ownershipand 
use. 
Mic.No: 32689 

0179 	 Bako, S.; Ingawa, S.A. 1990. Animal 
traction In Nigeria: Impact,

constraints and current Initiatives. 
Starkey, P.H. (ed.); Faye, A. (ed.). In: Animal 
traction for agricultural development, 3. Regional 
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Workshop of the West Africa Animal Traction
Network, Saly (Senegal), 7-12 Jul 1988, p. 366-
369. 23 ref., ISBN 92-9081-046 7 En (En)
OReviews the current animal tractionsituationin 
Nigeria and constraints to its further development,
Concludes that animal traction isspreading to new 
users and its use by traditional users isintensifying,that awareness ofanimal traction is high butknowl.
edge regarding animal handling and use and care
of equipment is lacking, that animal traction
currently has an economic advantage over trac-
torization although farmers still maintain they
cannot afford animals, plows and othei equipment,
and that supply of such equipment is limited. 
Recommends collection of animal traction datafrom Nigeria, loan schemes and more local manu-
facture of equipment. 
Mic.No: 82035 

0180 Balo, M.R. 1985. La culture attel6e 
au Cameroun. (Animal traction In 

Cameroon)
Journe d'Etude sur la Culture avec Traction
Animale, Paris (France), 7Mar 1985. Machinisme 
Agricole Tropical (France), no. 91, p. 30-32,
2 tables Fr 
CBriefly describes the animal traction situation in
Cameroon and numbers and types of draft animals
andonimal draft equipment are tabulated. 
Mic.No: 80231 

0181 	 Bangura, A.B.; Allagnat, P.; Starkey,
P.H. 1986. Animal traction In

Guinea. Report of a visit to study the present
state of drught animal utillsation and research
In Guinea. (La traction animals en Guln6e.Rapport sur Ismission d'6tudo de I'utilleaton
actuelle et des recherches do Ia traction
animales n Guln6e)
Sierra Leone. Ministry of Agriculture and Forestry,

38p., 8 tables, 2 maps; 4 ref. En, Fr (En Fr)
FReports on astudy of the present state of animal
draft utilization and research in Guinea carriedout
by the Sierra Leone Work Oxen Project. Includes
recommendations forpromoting animal traction i
Guinea and discusses how Sierra Leone can benefit
from Guinean experience and how both countries 
can benefit from mutual exchange of researchresults, staffand equipment andfrom coordination 
of research and animal health programmes.
Mic.No: 80299 

0182 Bangura, A.B. 1988. The utilization 
and management of draft animals 

at farm level. 
Starkey, P.H. (ed.); Ndiame, F. (ed.). In: Animal 
power in farming systems, Vieweg & Sohn. 
Braunschweig, Wiesbaden (Germany, F.R.). 2.
West Africa Animal Traction Networkshop,Freetown (Sierra Leone), 19-25 Sep 1986, p.
293-298, 5 ref., ISBN 3-528-02047-4 En (En) 

OReviews the use ofdraft animals in Sierra Leone
forprimary cultivation, ridging, seeding, weeding,
harvesting, gear systems and transport and their 
management, primarily nutrition, housing and 
health. 
Mic.No: 82024 

0183 	 Bankole, I.A. 1982. Contribution h
1'6tude do Iaculture attel6e dans Ia

province do I'Oueme. (Contribution to the
study of animal traction In Oueme province)
College Polytechnique Universitaire, Albomey-
Calavi (B6nin), 97p., 2 tables, 2 maps; 11 ref.
Mdmoire de Fin d'Etudes (Production Animale).
Fr 
CDescribes the human an environmental situation
of Oueme Province in Benin; and discusses the
introduction of animal traction in the Province, 
indicating the advantages of animal traction to 
smallholders and proposals for its improvement.
Mic.No: 60935 

0184 	 Bansal, R.K.; Kshirsagar, K.G.;
Sangle, R.D. 1985. Efficimt utillz

atlon of energy with an Improved farming sys
term for selected SAT regions.
American Society of Agricultural Engineers, St. 
Joseph. Summer Meeting, American Society of
Agricultural Engineers, East Lansing, Michigan
(USA), 23-26 Jun 1985. ASAE Paper (USA),
no. 85-1021, 17p., Ifig., 6 tables; 21 ref. En (En)EJDescribes an improved technology developed byICRISA T for management of Vertisols utilizing
oxen and wheeled toolcariers and presents results 
ofon-farm verification trials. 
Mic.No: 80348 

0185 Bansal, R.K.; Klaij, M.C.; Serafini,
PG. 1988. Animal traction In Im

proved farming systems for the semi-arid
tropics: The ICRISAT experience In India and
 
West Africa.
 
Starkey, P. H. (ed.); Ndiame, F. (ed.). In: Animal 
power in farming systems, Vieweg & Sohn.
Braunschweig, Wiesbaden (Germany, F.R.). 2.
West Africa Animal Traction Networkshop,
Freetown 	 (Sierra Leone), 19-25 Sep 1986,
p. 139-147, 1fig., 4 tables; 12 ref., ISBN 3-528
02047-4 En
 
OExamines the use of animal traction and its

equipment in India and West Africa. Concludes 
that as an isolated technique animal traction has 
had little effect onfarmer efficiency but that when it
has been combined with improved biological and 
chemical technology, appropriate soil management
techniques and adapted equipment there are sub
stantial and sustainable increases in production.
The importance ofnetworking is stressed. 
Mic.No: 82009 

0186 	 Baron, S. 1968. Cheaper than 
tractors. 
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Ceres. FAO Review, v. 1(2), p. 34-38, 4photo-
graphs, ISSN 0009-0395. En, Es, Fr 
ODescibes experiences in the utilization of working 
animals forfarming in Benin. 
Mic.No: 8072(0 

0187 Bembridge, T.J. 1987. Aspects of 
cattle production In Transkei. 

Suid-Afikaanse tydskrif Veck., v. 17(2), p. 74-
78, 2fig., 6 tables; 24 ref. En (En Af) 
FlDiscusses importance and problems of cattle pro-
duction in Transkei and includes data on numbers 
and patterns ofownership of oxen. 
Mic.No: 80114 

0188 Bembridge, T.J. 1987. Crop farming 
system constraints In Transkei: 

Implications for research and extension. 
Development Southern Africa, v. 4(1), p.67-89, 
7fig., 3 tables; 19 ref. En (En) 
lDiscusses results of a farming systems research 

study focussing on problem identification, diag-
nosing constraints and making recommendations 
)n institutional and technological changes aimed at 
improving the impact of research and extension on 
crop farming systems in Transkei. Problems 
include shortages ofdraft animals and implements. 
Mic.No: 80113 

0189 Benoit-Cattin, M. 1979. La mcanl-018 BeoitCatinM. 979 Lam~cni-
satlon des exploitations agricoles 

au Sn6gal. Le cas des unlt6s exp6rlmentales
du Sine Saloum. (Farm mechanization In 
Senegal. The case of experimental units of 
Sine Saloum)
Machinisme Agricole Tropical (France), no. 65, 
p. 44-50, 5illus.,4tables Fr (En Es Fr) 
[01Presentstechnical proposals made by agronomists
for the intensification ofagricature by developing 
appropriate cultivation meinods and the use ofox-
drawn implements on experimental farms in Sine 
Saloum, Senegal. 
Mic.No: 19516 

0190 Benoit-Catlin, M. s.d. Type 
d'exploitton et niveaux d'6quipe-

ment dans I'unit6 exp6rimentale du Sud Sino 
Salcum au S6n6gal. (Type of farming system
and levels of equipment In the experimental 
units of Southern Sine-Saloum In Senegal) 
Sdminaire sur laMdcanisation des Exploitations
Individuelles des Pays Chauds. 12. Mdcanisation 
et Agro-socio-6conomie, Paris (France), 28 Feb-
I May 1977, 10p., 5tables; 6 ref. Fr (Fr) 
ElCharacterizes the type of farming system and 
implements used on cooperative farms which 
constitute the southern Sine Saloum experimental
unit in Senegal, based on agricultural and socio
economic research, with particular reference to 
mechanization and animal traction. 
Mic.No: 40607 

0191 Bigot, Y.; Anne, S. 1974. Rdf6rence 
d'utillsatlon des animaux at du 

matdrlel agricole do traction attel6e on milieu 
rural. (Use of animals and animal traction 
equipment In a rural environment) 
Centre National de Recherches Agronomiques, 
Bambey (Sdndgal), 6p., 3tables Fr 
DReportson the use of animal tiaction and animal 
draft equipment by experimental units and the 
scheme in southern Sine-Saloum. Includes data on 
operations carried out by oxen, horses and donkeys 
in Koumbidia and Thysse, time taken for these 
operations by the different species and land areas 
worked. 
Mic.No: 80277 

0192 Bigot, Y.; N'Daw, P.; Pretot, C. 
1976. Structure de production et 

6volutlon do Iam6canlsatlon chez les premiers 
planteurs de coton en culture attele dana le 
nord-ouest de laC6te d'ivolre. (Production 
systems and the development of mechanlz
ation by the major cotton growers using animal 
draft power In the north-west of C6te d'ivolre)
Cahiers Ivoiriens de Recherche Economique et 
Sociale, v. 11/12, p. 7-27, tables; 9 ref. Fr 
El Describes effects of the agricultural extension 
service on production of cotton and use of draft 
animals in northwestern C6te d'Ivoire, examining 
changes in farming systems, area under cotton andotherfood cropsandlabourrequirementsoffanners 
who had received oxen. 
Mic.No: 80724 

0193 Bigot, Y. 1979. L'introduction de I 
culture attel6e en pays Senoufo 

(Nord-Ouest de Ia C6to d'ivolre). (The Intro
duction of animal traction In Senoufocountry,
northwestern C6te divolre) 
Office de laRecherche Scientifique et Technique
d'Outre-Mer, Paris (France); Centre Voltaique
de laRecherche Scientifique, Ouagadougou. In: 
Maitrise de l'espace agraire et ddveloppement en 
Afrique tropicale. Logique paysanne et rationalit6 
technique, Colloque de Ouagadougou,Ouagadougou (Burkina Faso), 4-8 Dec 1978. 
Mmoires ORSTOM (France), no. 89, p. 529
536,7 tables; 5 ref., ISBN 2-7099-0556-6 Fr(En 
Fr)
 
OlEvaluatesattempts at introducing animal traction 
in the cotton growing regions in northwestern COte 
dlvoire, describing the agrarian structure, the 
modalities and rationale of introducing animal 
traction, and farmers' response, particularly 
in Bagoue region; recommends a revision of
 

aoue regs 
Mic.No: 82267
 

0194 Bigot, Y. 1983. Projet de recherche 
sur Ia m6canisation agricole en 

Afrique subsaharienne. Rapport do mission 
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effectu6e en Guln6e Forestlre et en Haute 
Guin6e. (Research project on agricultural
mechanization In sub-Saharan Africa. Report
of mlsslon undertaken In Guln6e Forestire 
and Haute Guln6e)
Banque Mondiale, Washington, D.C. (Etats-
Unis d'Amrique). Ddpartement du Ddveloppe-
ment Agricole et Rural, 39 p., 17 tables, I map;
12 ref. Fr (Fr)
LJPresents results of a survey of villages in Guinee
Forestiere and Haute Guinee to study the extent of 
mechanization and use of animal traction and the 
relationships between animal traction and social 
andfarming systems. 
Mic.No: 80301 

0195 	 Bigot, Y. 1988. Un skcle d'histolre 
d'une technologie agricole: Ia 

traction animals en Guln6e. (A century of an 
agricultural technology: An!mal traction In 
Guinea) 
Raymond, G. (ed.); Bigot, Y. (ed.); Bordet, D. 
(ed.). In: Economic de lam6canisation en region
chaude, Sdminaire d'Economie Rurale, Montpel-
lier
(France), 12-16 Sep 1988, p. 36-52, 5tables;
26 ref., ISBN 2-87614-026-8 Fr 
ODescribes the history of development of animal 
traction in Guinea, problems involved, and con-straints to its future developmcnt. Discusses animal 

strint t itfuuredeelomcit.Dicusesanialtraction in sub-Saharan Africa in the light of 
experience in Guinea. 
Mic.No: 82071 

0196 	 Binechin, B.D. de; Malcoiffe, C.; 
Hayes, J.A. de. 1971. Donn6es 

actuelles sur I'assoclatlon de 'agriculture et 
de 1'6levage en Haute-Volta. (Current data on 
thecrop-livestockIntegration InUpperVolta)
Organisation Commune Africainz et Malgache,
Yaoundd (Cameroun); Institut d'Elevage et de 
Mddecine Vdt6rinaire des Pays Tropicaux,
Maisons-Alfort (France). In: Colloque sur 
'Elevage, Colloque sur rElevage, N'djamena
(Tchad), 8-13 Dec 1969, p. 268-286, 6 graphs,
11 tables Fr 
DDiscusses the utilization of livestock for aninal 
traction and farmyard manure production in 
Burkina Faso, and crop-livestock integration, with
particular reference to forage crop and range man-
agement; includes annexes on the chemical analysis
offarmyardmanure, forages and silage.
Mic.No: 80657 

0197 	 Binswanger, H.P.; Virmani, S.M.; 
Kampen, J.1980. Farming systems

components for selected areas In India: 
Evidence from ICRISAT. 
ICRISAT, Patancheru, AP (India). ICRISAT
Research Bulletin, no. 2, 40p., 15 tables, I map;
13 ref. En 

CSuntmarizes conclusions drawn fron seven years
ofsoil and watermanagement researchin the Farm
ing Systems Program of ICRISA T. Tabulated data 
includes information on working capacity ofbull
ocks with wheeled toolcarriers for various oper
ations on broadbeds and furrows and flat planted
fields. 
Mic.No: 17424 

0198 	 Bisson, P.; Diomande, V. 1988. La 
stratdgle Ivoirlenne en m&utlira de 

m6canisatlon agricole. Le cas de Is zone de 
savane en C6te d'lvoire. (The agricultural
mechanization strategy of C6te d'lvolre. The 
case of the savanna zono)
Raymond, G. (ed.); Bigot, Y. (ed.); Bordet, D. 
(ed.). In: Economic de lamccanisation en r6gion
chaude, S6minaire d'Economie Rurale, Montpel
lier
(France), 12-16 Sep 1988, p.359-367, ISBN 
2-87614-026-8 Fr 
EDescribes the mechanization of agriculture in 
C6te d'lvoire including promotion of animal 
traction. 
Mic.No: 82073 

0199 	 Blench, R.M. 1987. Social dete 
minants of animal traction In centL. 
mnat o A 	icultraltioseanche nt,
Nigeria. Report to: Agricutural Research Unit, 

the World 	 Bank and the International Livestock Centre for Africa. 

IBRD, Washington, D.C. (USA). Agricultural
Research Unit, 30p., 5tables; 27 ref. En
EPresents results ofa study and survey ofplowing 
along the southern frontier in Nigeria where farmers 
who were successfully using plows, those who had 
formerly used plows but had stopped and those 
who had never used a plow were interviewed in 
order to define reasons for the inadequate expan
sion of animal traction. Concludes that animal 
traction could 5!ucceed in afar wider geographical 
area than ct preseni, the main constraint being
disease. Considers that camel traction is likely to 
spread of its own accord in the next few years and 
that priority should be given to provision of loans 
for camels and not just for oxen. Discu.sses the 
possibility ofusing donkeys an light sandy soils. 
Mic.No: 80229 

0200 Blondin, M. 1968. Culture attel6e. 
(Animal traction)

Union Nigdrienne de Crddit et de Coopdration,
Niamey, 45p.Fr 
r-Discusses briefly issues in the introduction of
animal trcction in traditional farming systers inNiger, examining the role oflabour, land, animals 
and implements inthis
endeavour.
 
aimnet ite ao 
,ic.No: 75444 

0201 	 Boniface, B. 1985. L'expdrlence do 
sulture par traction animals au 
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Burkina Faso. (Experience with animal-
powered cultivation In Burkina Faso)
Centre National d'Equipement Agricole, 
Ouagadougou (Burkina Faso). Journde d'Etude 
sur ia Culture avec Traction Animale, Paris 
(France), 7Mar 1985, 10p.Fr 
UReviews the history, promotion and future of 
animal traction in Burkina Faso and discusses 
problems in management of draft animals (training, 
health, feeding). 
Mic.No: 80370 

0202 	 Boniface, B. 1985. La culture avec 
tra tioan mal : uelques 

actn paray.e: qeu s 
(Cultivation with anilal 
experiences. Burkina Faso) 
Journde d'Etude sur laCulture avec TractionAnimleAntnyFrace),7 Mr 185.AfrqueAnimals, Antony (France), 7 Mar 1985. Afrique 

Agriculture (France), no. 122, p. 23-24, 1photo-
graph, ISSN 0337-9515. Fr 
UReviews the history of introduction of animal 
traction in Burkina Faso, the current animal draft 
situation, constraints andfuture prospects. Describes 
the work of the Centre National d'Equipement 
Agricole in developing and adapting durable 
anima! draft implements with emphasis on 
multipurpose c,'Juipment. 
Mic.No: 3083P 

0203 	 Boniface, B. 1985. Burkina Faso. "i 
a fallu rechercher dos diulpements 

adapt6s". (Burkina Faso. "Research for better 
adapted implements required") 
Afrique Agriculture (France), no. 122, p. 23-24, 
ISSN 0337-9515. Fr 
OOutlines 	 briefly attempts mnade to introduce 
animal traction in Burkina Faso, indicating 
constraintsand limitationsto its use in thecountry. 
Mic.No: 80121 

0204 Bonnabaud, R. 1970. Projet pour le 
d6veloppement de Ia recherche 

agronomIque 3t de sea applications dana leagroomlue anale
s deseaapplcatons 
bassin du Fleuve Sn6gal. Note sur la culture 
attel6e et I'association agrlculture-6levage au 
Sdn6gal. (Development project for agronomic 
research and Its applications In the Senegal 
River basin. Note on animal traction and crop-
livestock Integration In Senegal) 
FAO, Rome (Italy), 22p. Fr 
DDiscusses economic and sociological aspects of 
the utilization of donkeys, cattle and horses in 
agriculture, with data on draft power, training and 
proposed health controlneasures. 
Mic.No: 80707 

0205 	 Bordet, D. 1985. line tentative de 
d6veloppement de la culture 

attel6e au Nicaragua. (An attempt to develop 
animal traction In Nicaragua) 

Machinisme Agricole Tropical (France), no. 91, 
p.33-36 Fr 
EODiscusses the history of animal traction in 
Nicaragua, involvement of CEEMATin develop
ment of animnal traction equipment and initiation 
by Jean Nolle in 1982 of toolbar production, but 
raises doubts over the future of toolcarrier pro
duction and indeed of their desirability. 
Mic.No: 80217 

0206 	 Boudet, G. s.d. Association 
agriculture-1evage. (Crop-live

stock Integration) 
Institut d'Elevage etde Mddecine Vdtdrinaire des 
Pys Ip. Fr 
DAnalyzes issues involved in the association 
between agriculture and antimal husbandry intropicaland subtropicalAfrica, examininganimal 
tropical andisutial frica, ininaial 
traction activities, majorfactors in the association, 
the utilization of farmyard manure and livestock 
Mic.No: 11804 

0207 	 Briat, M. 1985. La culture attel6eoen 
riziculture pluviale et IrrIgu6e.

(Animal powered cultivation In rainfed and 
irrigated rice production) 
Journde d'Etude sur laCulture avec Traction 
Animale, Paris (France), 7Mar 1985. Machinisme 
Agricole Tropical (France), no. 91, p. 49-52, 
I photograph Fr 
ElDiscusses the suitability of animal traction for 
production of irrigated and rainfed rice in West 
Africa. 
Mic.No: 80333 

0208 	 Brin, E. 1987. Report on 
blacksmith activities In the Born

ball District. Organisation of training pro
gramme. 
Sierra Leone Work Oxen Project, Freetown, 8p.,table En 
IFleon
 
Daollowing asurvey of blacksmiths in the Mbole 
Valley in which their work was found to be gener
ally of mediocre quality, proposes the introduction 
of a trainingprogrammme. 
Mic.No: 80321 

0209 	 Brownbridge, J.M. 1974. L'agricul
ture. (Agriculture) 

OXFAM, Kinshasa (Zaire). In: Deuxime rap
port de I'Equipe de Conseillers de I'Oxfam au 
Zaire, p. 70-116 Fr 
DDiscussesincreasingyields obtainedby applying 
sinple improved cultural methods, particularly 
furrowing, crop associationand the use offertilizers 
and improved seeds; and studies the role offarmer 
training, extension of innovations, use of animals 
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for work and proper use of hand tools in
agriculturaldevelopment,
Mic.No: 23134 

0210 	 Bujarbaruah, K.M. 1982. "Why and 
how" of animal power In NorthEastern Region.


Indian Inst. of Management, Bangalore. In:
National seminar on draught animal power system
in India. Seminar papers, National Seminar on
Draught Animal Power System in India, Banga!ore
(India), 16-17 Jul 1982, 8p., 3 tables EnEJExamines the availability of working animals inthe North Eastern Region of India, outlining their use in agricultural operations, transport and draft,and assesses possible ways of using them for the ben-
efit offarmers engaged in agricultural operations.
Mic.No: 80692 

0211 Bunyavejchewin, P.; Chan-
talakhana, C. 1989. Overview ofresearch on animals InSoutheast Asia.

Hoffmann, 	 D. (ed.); Nari, J.(ed.); Petheram,
R.J. (ed.). 	 In: Draught animals in rural develop-
ment, International Research Symposium onDraught Animals in Rural Development, Cipanas
(Indonesia), 3-7 Jul 1989. ACIAR Proceedings
Series, no. 27, p. 36-45, 2 tables; 65 ref., ISBN 1_ 
86320-003-7 En (En)
OHighlights the role of draft animals as powersources for rural agricultural systems inSoutheast
Asia. Reviews past draft animal research under the 
headings socio-economics, breed improvement,reproductive physiology and Al, 	 nutrition,
environmentalphysiology,health and engineering.
Concludes that information on DAP is lacking inthe region and outlines future research needs. 
Mic.No: 80925 

0212 	 Coppock, D.L.; Ellis, I.E.; Swift,0212
.M.k1986. lisD.M. 1986. LivestockJ wififeeding
ecology and resource utilization In a nomadicpastoal e osys
em.ODescribes 
pastoral ecosystem.
Journal of 	Applied Ecology (UK), v. 23(2),
p. 573-583, 4 fig., 27 ref., ISSN 0021-8901. En 
(En 	es
IDeemines the degree to which camels, cattle,
goats, sheep, and donkeys provide complementary
options for resource use. Quantifiesseasonal pat
terns of forage selection, diet diversity and habitat 
use for eah livestock species and for the averageaggregate hotdingsoffourNgisonyokafamilies, in
Kenya. 

Mic.No: 81057 

0213 	 Croxton, S.1989. The potential forusing animal traction to cultivate
wadi sols. 
s.n., s.l. Intermediate Technology Development
Group, Inter-Project Meeting, Darfur (Sudan),13 Jun 1989, 6p., 6 ref. En (En) 

DDiscusses the potential for using animal power
for cultivation in the wadis of Darfur, Sudan, andmajor constraints. Concludes that there is great 
scope for cultivating wadi soils with animals as an
interim and appropriate technology although current
knowledge of suitable practices and implements islimited. Considers thatfurther research should involve farmersand local artisans so that appropriate
modifications to existing designs and practices can
develop. 
Mic.No: 80544 

0214 Diop, A.T. 1989. L'utillsation de Ia
traction asine pour [a fauche des 

parcours naturels. (Utilization of donkey
power for mowing natural pastures)
Institut Sdndgalais de Recherches Agricoles
Dakar, 1lp., 7tables, 4drawings, Iphotograph; 4 
ref. Fr (Fr, En)
LPresents results of trials using donkeys for mowing during hay making inthe silvopastoral zone of
Senegal. Concludes that these Ajuria mowing
machines formerly used with oxen in the 1960s
should be reconditioned and that they would besuitablefor use with apair ofdonkeys after modifi
cations to the shaft and the wheels. 
Mic.No: 80551 

0215 	 Domingo, M. s.d. La traction 
animale au Togo. (Animal traction 

In Togo)

Centre de Coopdration Internationale en Recherche Agronomique pour le Dfveloppement,

Montpellier (France). Dept. Systbmes Agraires.
In: Relations agriculture-dlevage, 2. Sdminaire du
Dpartement Syst~mes Agraires du CIRAD sur
 
les Relations Agriculture - Elevage, Montpellier

(France), 10-13 Sep 1985. Collection Documents
 
table Fr (En Es Fr)Syst~mes Agraires (France), no. 4, p. 244-245, 1 
tlesFr(n 	 an animal traction proEs F r) ,ct involving
4,195 pairs ofoxen dispersed throughout Togo andinitiated as a political effort to meet food self

needs, with emphasis on training,
 
maintaining and following up of draft oxen, and
provision ofcredit. 
Mic. No: 82088 

0216 	 Dossou, R. 1974. R61e do Ia culture 
attel6e dana Ia production devlande. (impact of animal traction on meatproduction) 

s.n.,
s.l., 40p., 6 tables, Igraph; 7 ref. M6moire deFin d'Etudes (Elevage). Fr
0 Examines the impact of animal traction on beefproduction in Benin, analyzing the genetic im
provement, fattening and health care of cattle 
herds.
 
Mic.No: 60906 
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0217 Edwards, R. 1986. The Importance
cf livestock within the to.aI fanning 

system. 
Edinburgh;jniv. (UK). Centre fcr Tropical Vet-
erinary MeI!cine. Draught Animal Ne%,s (UK), 
no. 5,p. 19 Eit 
-Describe the objectives of the Integrated Farming 
Pilot Pro'.c' set op to test new sys'ems ofcrp pro-
duction and livestock management in Botswana in 
fornn trials, to pilot a new inegrated approach to 
agrcultural development in the area and identify 
inputs necessary to introduce 'hm wtechnologies. 
Mic.No: 80828 

0218 Fall, A.; Ndiame, F. 1988. La 
u:tr.anleatlon do la tiziculture en 

Basse-Cas,.nanece. (Mechanization of rice 
farnilng In Lower Casamancu) 
Ra.mond, G. (ce.); Bigot, Y.(cd.); Bordet. D. 
(.d.). In:Economic de lamdcanisation en rgion
chaude, S6minaire d'Economie Rurale, Mont-
pellier (France), 12-16 Sep 1988, p. 319-329, 
5tables, I map; 1,ref., ISBN 2-87614-026-8 Fr 
0Divides the Basse Casamanc region into 4zones 
in terms offitt:e potentialfordraft animal use in 
rice productio, and divcus. es economic ar&'oliti-al 
conoraints, 
Mic.No: 8t06 

0219 Fa:rington, J.; Abeyratne, F. 1982. 
Farm power In 0rl Lnka. 

Rcading Univ. (UK). Dept. of Agricultural 
Economics and Management. Reading Univer-
sity. Department of Agricultural Economics and 
Management Development Study (UK), no. 22, 
272p., numeroad, fig., tables; 92 ref. En (En) 
DReportsfinding.- rfa comprehensive field study 
carriedout in Si i Lanka on the current use patterns 
of draft power fand their effects in dry zone colon-
isation schemes. Discusseshstoricalpolicy trends 
and current pai,emns of resource allocation in 
agriculture;pre.ents data on the stock of draft 
power and on the vays ;,twhich power is used and 
its impact on ctop production; and assesses the 
impact of inechenization on labour-use, and the 
role of access to draft power and to other pioductive 
resources in generating personal incomes and 
wealth. 
Mic.No: 34028 

0220 Farrington, T.; Riches, C.R. 1983. 
Draught power In Botswana. 1.The 

draught power problem In perspective. 2. The 
design and testing of solutions. 
CIMMYT, Mexico City (Mexico). Eastern and 
Southern Africa Economics Progrmme. In: Net-
workshop on draft power and animal feeding, 
Networkshop on Draft Power and Livestock 
Feeding in Eastern and Southern Africa,
Mbabane (Swaz;land), 4-6 Oct 1983, 27p.,
10 tables; 31 ref. En 

OAttempts toputBotswana's draftpower problem
into perspective, providing background information 
on the physical environment, the crop and livestock 
sectors, and their relationshipto off-farm income, 
and identifying the underlying causes andextent of 
the draft power problem in communal areas of 
Botswana. Approaches the design and testing of 
solutions which address draft Power problems
from three angles, viz. increased efficiency ofdraft 
use, substitution ofanimal draft by tractor power
and improved draft animal nutrition; examines 
these separately using experimental data. 
Mic.No: 82260 

0221 Faye, A.; Niang, L.; Sarr, D.Y.; 
Thiam, A. 1986. Etude mono

graphique do Ia communaut6 rurale do 
Kaymor. (Monograph on the rural community 
of Kaymor)
 
Institut Sdn~galais de Recherches Agricoles,
Dakar. ISRA Document de Travail (Sdn6gal), 
no.86-4,118p.,21 fig., 10tables,4mapsFr(Fr) 
-]Presentsresults of a socio-economnic study of the 
Comm unaute Rurale de Kaymor (19 500 ha) in 
S. E. Sine-Saloum, giving details of its social and 
economic structure, available resources (man
power, land, fertilizers, seeds, agricultural equip
nmentand draft animals) and agricultural systems. 

Mic.No: 80785 

0222 Faye, A.; Havard, M. 1987. E16
ments d'analyse do la situation 

actuelle de Ia culture attol6e au S6n6gal: per
spectives d'6tudes et de recherches. (Current 
state of animal traction In Senegal: Research 
prospects) 
Institut S6ndgalais de Recherches Agricoles, 
Dakar. ISRA Document de Travail (Sdndgal), 
no. 87-1, 22 p., I fig., 3tables, Imap; 6ref.Fr (Fr) 
0Discusses the effect of the suspension of the 
Programme Agricole in 1981 on the further devel
opinent of animal traction in Senegal and lists 
numbers of cultivators, seeders, carts, harvesters,
horses, donkeys and oxen. Eight zones of Senegal 
are distinguished in terms of draft animals and 
available equipment. 
Mic.No: 80781 

0223 Faye, A. 1988. Le r6le du cheval 
dans lo d6veloppement de Ia trac

tion animale et son Impact sur 1'6volution do 
ragriculture en zone sah6lo-saharlenne du 
S6n6gal: exemple de I'Unlt6 Exprimentale do 
Thysse Kaymor Sonkorong dans le sud du 
Bassin Arachidler. (The role of the horse Inthe 
development of animal traction and Its Impact 
on agricultural development In Sahel-Sahara 
zone of Senegal: The case of the Unite Expe
rimentale do Thysse Kaymor Sonkorong In 
the south of the Groundnut Basin) 
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Raymond, 	0. (ed.); Bigot, Y. (ed.); Bordet, D.
(ed.). In: Economie de la micanisation en region
chaude, Sdminaire d'Economie Rurale, Mont-
pellier (France), 12-16 Sep 1988, p.153-164,
1 fig., 1 map, I table; 11 ref., ISBN 2-87614026-8 Fr 
DDiscusses historical aspects of the development
of horse traction in Senegal, its impact on current
farming systems, wcrkingperformanceaid repro-
ductive capacity of the horse and research needs, inthe light ofexperience in the Sine-Salon region. 

0224 Faye, A. 1989. Le rble du cheval 
dans le d6veloppement rural en 

zone sah6lo-soudanlenne de Sen6ga:I'exemple du Sud du bassin Arachidler. (The
role of the horse In the rural development In 
the southern Sah61o-Sudanlan zone ofSenegal: 	 The example of the southern 
Groundnut Basin)

Cahiers de ]a Recherche Dveloppenment (France), 

no. 21, p. 19-29, 1 map, 2 graphs, 6 tables; 19 ref..

ISSN(0760-5790. Fr(Fr) 
ODiscusses the role of horses (and donkey's) in
promoting agricultural developmnent through the 
use of animal traction in Senegal and the fact that 
the horse still remains the favourite draft animal in 
the Bassin A rachidier despite ellorts to introduce 
oxen and problems associated with use of horses. 
Mic.No: 80920 

Africa.0225 	 Fielding, D. 1987. Donkeys In 

Edinburgh 	 School of Agriculture (UK).Ioquium on: The Exploitation of Animals
Col-

inAfrica, Aberdeen o(UK), 3-24 Mr19.f Aintables, maps, ref. En (En) 
[Reviews numbers, distribution and utilization of

donkeys in Africa andfactors determining extent of

their use. Contrasts arguments for and 
against

future increased use of donkeys and makes recom-

mnendations 
 for possible technical initiatives.
 
Draws attention to the need for mnore reliable data
on the donkey and its contribution as a power
source. Considers that a major factor limiting the 

use ofdonkeys is their low socio-economic status,

but concludes that they justify greater development

and research attention as a source ofanimalpower 

for agriculture and rural transport.
Mic.No: 80380 

0226 Flora, C.B. (ed.) 1984. Animals in 
the farming system.

Kansas State Univ., Manhattan (USA). Kansas 
State University's 1983 Farming Systems Research 
Symposium: Animals in the Farming System,
Kansas (USA), 31 Oct-2 Nov 1983. Kansas State 
University Farming Systems Research Paper
Series (USA), no. 6, 924p., fig., tables; ref. En 

DContains 48 papers; three relevant to animal
traction by F.M. Anderson, G. Gryseelsand W.JK.
Jaeger are abstracted separately. 
Mic.No: 80908 

0227 	 Fort, . 1973. M6canlsatlon des 
pratiques agrcoles traditlonelies 

en zone sah6luenne du nord. (Mechanization
of traditional agricudtrural practicas In the 
northern Sahellan zone)
Machinisme Agricole Tropical (France), no. 41, 
p. 31-39, 3 fig., I table, 6 photographs Fr (Fr)Elncludesa description ofcamel harnessing systems 
for tine cultivation in the Tahoua area ofNiger.
Mic.No: 81262 

0228 	 Fournier, A. 1972. La culture attel6e 
ou Nord-Cameroun. (Animal trac

tlon in North Cameroon)
Cameroun Agricole, Pastoral et Forestier, no. 
132, p.13-24, 1table: 28 ref. Fr
L.],et'iews the development of animal traction in 
North Cameroon and the current situation. Con
cludes that it is regressing, draft equipment is
under-utilized and animals are tending to be used
for meat. Disclsses means of overcoming existing
constraints not only !o development of animal 
traction but to the modernization of the rural econ
oiny in general. 
Mic.No: 81233 

0229 	 Francis, P.A. 1988. Ox draught 
power and agricultural transformatlon Innorthern Zambia. 

Agricultural Systems (UK), v. 27(l), p. 35-49,5 fig., 7tables; 6 ref., ISSN 0308-521X. En (En)Discusses the conditions under which draft oxenhave been adopted in Mpika District, Zambia,
their impact on resource use and productivity, and
the implications for further agriculturalchange.
cation and the timeliness of key operations.
Mio No: 38951 

0230 	 Francis, P.A. s.d. The Impact of ox 
draught power on small scale agri

culture In Mplka district, northern Zambia.
 
ILCA, lbadan (Nigeria). Humid Zone Pro
gramme, 39p., 2 maps, 4 graphs, tables; I ref. En
 
(En)
 
CExainines the actual performance of the earliest
 
beneficiaries of the ox-supply programme in Mpika

District, Zambia. Compares resource allocation by
ox-owning households with a control group of

households reliant 
 on hand cultivation, with
emphasis on labour. Lists survey methods and the 
ox-supply programme. Discusses the area, its
farming system and oxenization; the allocation of
labour time, and sources of labour; amid assesses 
financial implications. 
Mic.No: 39849 
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0231 	 Frankenberger, T.R. 1986. Integrat-
Ing livestock Into farming systems

research: 	An example from north Kordofan, 
Sudan. 
Human Organization (USA). v. 45(3), p. 228-
238, 5tables, 1map; 42 ref., ISSN (W18-7259. En 
(En) 
El Tis study ofso0e of the major issues associated 
with farming systens research approaches to live-
stock production in Sudan dealsbriefly with numbers 
and types of animals used.for tran.port and carrvi.g 
goods in the north Kordofan region and suggests 
that introducing animal traction would result in 
reduction in herd size and increast- animalquality, 
Mic.No: 80264 

0232 	 Gefu. J.O.; Ahied, If. U.; Otchere, 
E.O. ; Olorunjo, S.A.S. 1991. 


Observations on animal power utilization in 

the farming systems of northern Nigeria.
 
Starkey, 11.11. (ed.); Fave, A. (ed.). In: Animal
 
traction for agricultural development, 3. Regional 

Workshop of the West Africa Animal Traction 

Network, Saly (Senegal), 7-12 Jul 1988, p. 382-

386, 3tables; 7 ref., ISBN 92-9081-046-7 En 

[Presentsdata from a prelininary survey of a0i-
tral traction users in three states in northern 
Nigeria. Results showed that farmers using animal 
traction tended to be young and worked I - 7 oen 
(mean 2.6). Points out that implement designers 
should bear in mind that most farmners work oxen 
in pairs. Includes information on cost of aninials, 
training, feeding, size offarm, hiring out of work-
ing oxen by farmners with smallfarns, income atid 
working lift' of the animnal. Concludes that the 
usefulness anid appropriateness of animal traction 
carnot be underestimated and that its unexplored 
potential, if carefully researched in terns offarmers' 
needs will lead to an unprecedented increase in 
rural income atd il proved nutrition for Nigeria. 
Mic.No: 82226 

0233 	 Getachew Asamenew; Jutzi, S.;
Abate Tedla; Mcintire, J.; Ikavalko, 

E. 1988. Improved draught power use for 
Increased food and feed production on Ethio-
plan highlandVertisols. 
ILCA, Addis Ababa Ethiopia. Highlands 
Programme. 2. National Livestock Improvement 
Conference, Addis Ababa (Ethiopia), 23-25 Feb 
1988, 10p, I fig., 2 tables; 6 ref. En (En) 
UJ'resents arid discusses the effects of atlimal 
power use for improved soil surface drainage Onl 
food and feed production Onlthe Vertisols of tl' 
Ethiopian highlands. Examines tie on-farm tech-
nology,validationprogramme at ILCA; describes 
crop/livestock interactions inthese Vertisol areas; 
highlights the seasonal pattern of draft-oxen use; 
amnd assesses the economic impact of aninal power 
use for surface drainage. 
Mic.No: 39942 

0234 	 Gill, G.J. 1981. Farm power In 
Bangladesh. Volume 1. A com

paratlve analysis of animal and mechanical 
farm power InBangladesh. 
Reading Univ. (UK). Dept. of Agricultural 
Economics and Management. Reading Univcr
sity, Department of Agricultural Economics and 
Management )evelopment Study (UK), no. 19,
248 p., ISBN 0-7049-0695-3 En 
0Presents findings of field studies conducted in 
Bangladesh on the relative advantages and disad
vantages of tractorisation and the use of draft 
animals. Areas studied include the existing draft 
power situation and the extent to which the land 
tenure situation is conducive to mechanized culti
vation;samplefarmners' views on tractorization; the 
imlact of mechanization on land productivity; tie 
direct and indirect impact of mechanization ont 
employment; and hire charges. 
Mic.No: 33730 

0235 	 Goe, M.R. 1987. Animal traction on 
,mallholder farms In the Ethiopian 

highlands. 
Cornell Univ., Ithaca, NY (USA), 380p., fig., 
tables, plates; ref. Ph.D. En (En) 
U]Presents results of a study on the organization of 
animal traction, particularly working regines of 
oxen during the plowing anid threshing seasons; 
force anid power output of teams when tilling under 
various agronomic conditions; design and 
itechanics of the local plow; type, quantity and 
nutritive value of feed resources and farmers' 
decisions regarding their allocation and yearly 
budgeting; fluctuations in oxen weights during 
working atd non-working periods; relationship 
between body weight anid work output; ability of 
supplied feeds inmeeting energy requirements of 
oxen; arid work contributions ofotherlivestock, on 
24 smallholderfarnsemploying apair of indigenous 
oxen inthe Debre Berhan area, Ethiopia. 
Mic.No: 37682 

0236 	 Goe, M.R. 1987. World Bank ap
praisal mission multistate agricul

tural project II.Kwara and Niger States, Nigeria.
Animal traction for smallholder cultivation. 
ILCA, Addis Ababa (Ethiopia). Highlands 
Programme, 44p. En (En) 
rReportsOntamission intendedtoappraise animal 
traction component for smallholder cultivation. 
Idicatesthat aitmal tractiom canllplay an important 
role inincreasingfood production at thesmallholder 
level in Kwara aid Niger Statesof Nigeria. Discusses 
agi k:.ture, livestock management,feed resources, 
atimial aeases, soils amid vegetation. Incltdesnote 
Otl credit, ti.ining and farm equipment. 
Mic.No: 392,3 

0237 	 Gregoire, R. 1976. La culture at
tel e en zone soudano-sahlienne. 
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(Animal traction In the Sudano-Saheilan
zone) 

UNESCO Courrier, v. 37, p.31-34 Fr

rL-Discusses prospects of animal traction in the
Sudano-Sahelian zone ofAfrica, estimating supply
and demand of cattle, horses and donkeys and 
emphasizing the need for adequate feeding and
improved veterinary care. 
Mic.No: 80726 

0238 Gryseels, G.; Anderson, F.M. 1983.Research on farm and livestock 
productivity in the central Ethiopian high-
lands: Initial results, 1977-1930. (Recherche 

sur ia productivit6 do I'agriculture et do 

I'dievage dana les hauts plateaux du centre 

d'Ethlople: r6sultats des premibres anndes,
1977-1980) 

ILCA, Addis Ahaba (Ethiopia). ILCA Research 

Report(Rapport de Recherche du CIPEA), no. 4,
52p.. 3 fig., 43 tables; 32 ref.,
044-IS (BE a nd - 053 (167ISBN 92-9053-92 6( ) En Fr044-8 (E) 	 and ISBN 92-9053-067-6 (F) En, Fr
(En Fr) 
EpDescribes the Ethiopian highlands assessing their 
potentialforimsproved agrictiluralhproductio; re-
ports ILCA sstudies on the traditionalsanallholder 
production sYStein oft/' highlands; anid analyzes
productivity aspects of the system's crop and live-stock components. Discusses the approach to
farming systems research (FSR) along with the i-plications for adoption of the approach and its 
results by a national agency, some research experi-
ences andthe outlook forftureresearch, Includesresults of research on innovations consisting of 
improved forage/dairy cow package, improed
animal traction and thebottoms. cultivation of valley 
MiNo: 33227 

0239 	 Gryseels, G.; Goe, M.R. 1984.Energy flows on smallholder

farms In the Ethiopian highlands. (L'utillsa-

tion de 1'6nergle par les exploltants des hauts

plateaux dthloplens)

ILCA Bulletin(Bulletin du CIPEA), no. 17, p.2-
9 ,2 fig., 6 tables; 23 ref., ISSN 0255-0016 (F) and 

ISSN 0255-0008 (E). En, Fr (En)

CStudies energy flows on typical smallholder 
farms around Debre Zeit and Debre Berhan in the 
Ethiopian highlands, describing the farming

system resource base and internrediate roles of 

resources such as animaltraction.Discusses energy

aspects of the household system and prospects for
improvement in energy use, especially with respect
to animal traction, fuel consumption, windenergy,
solar energy, biogas, thermal and hydroelectric 
power, and geothermnal energy. 
Mic.No: 78873 

0240 	 Gryseels, G.; Abiye Astatke; Ander-
son, F.M.; Getachew Asamenew. 

1984. The use of single oxen for crop cultiva
tion In Ethiopia. (L'utillsation de Ia charrue h
 
un boauf en Ethiopie)

ILCA, Addis Ababa (Ethiopia). ILCA Bulletin

(Bulletin du CIPEA), 
no. 18, p. 20-25, 1 fig.,
3 tables; 5 ref., ISSN 0255--0uA8 (E) and ISSN 
0255-0016 (F). En, Fr (En)
UIReports experiences with on-farm trials to assess 
the use of single oxen for work on mixedsmallholder 
farms in the central highlands of Ethiopia, with 
particular reference to draft power and agriculturalproduction, design and testing ofthe single-ox technique, and results obtained during the 1983 crop 
,ear and future prospects witi respect to feed

requirements and advantages ofusingthe singleox. 
MicNo: 33130 

0241 	 Gryseels, G. 1984. On-farm animal 
traction research: Experiences In

Ethiopia with the Introduction of the use of 
eoia wit t rouctionosingle oxen for crop cultivation.


Flora, C.B. (ed.); Nichols, P.P. (comp.). In:

Animals in the farming system. Proceedings of a

symposium, 3. Annual Farming Systems Re
search Symposium, Kansas (USA), 31 Oct-2 Nov
1983. Farming Systems Research Paper Series 
(USA), no. 6, p. 419-430, 3fig., I table; 4 ref. En
(En)
DReports on ILCA's on-farm animal traction 

trials carried out in the highlands of Ethiopia,
focussing on the techical and economic efficiency
of using a single ox for crop cultivation insteadof 

thte more traditional cropping systen with oxenworking in pairs. Assessestheoutlookforadoption 
of such a new technology in light of experience
acquired by the Highlands Programme through thec urdb h iha d rga m h og 	 h 
farming systems research approach.Mic.No: 78623 

0242 Gryseels, G.; Anderson, F.M.;

Durkin, J.W.; Getachew Asamenew.


1986. Draught power and smallholder grain

production In the Ethiopian highlands.

(Traction anlmale et production c6r6allbre

dens les petites exploitations des hauts
 
plateaux dthloplens)

ILCA Newsletter (CIPEA actualit~s), v. 5(4),

p. 5-7, 2 tables, I fig.; ref., ISSN 0255-0024 (E)
and ISSN 0255-0032 (F). En, Fr
0nvestigates the impact ofdraftpower availability 
on grain prcduction on smallholder farns in the
Ethiopian highlands based on analysis of data
collected by ILCA around Debre Berhan and
Debre Zeit, especially on effects of ox holding on 
area cultivated and on net cerealproduction.
Mic.No: 68275 

0243 Guzman, M.R. de Jr. 1979. An overview of recent developments Inbuffalo research and management In Asia. 
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ASPAC, Taipei City (Taiwan). Food and Fer-
tilizer Technology Centre. Seminar on Increasing 
Buffalo Production for Small Farms, Bangkok 
(Thailand), 27-31 Mar 1979. ASPACIFFTC 
Extension Bulletin (Taiwan), no. 124, 20p., 28 
ref. En 
-Summarizes major research findings on the 

potential of /the buffalo, identifying constraints 
limitig the productivity of the water buffalo; 
reviews the status of buffalo production and 
management practices in Asia; and stresses the 
importance of formulating breeding programmes 
to improve the capacity of the water buffalo for 
draft,milk and rneatproduction. 
Mic.No: 17303 

0244 Guzman, M.R. de Jr. 1984. Pros-
pects and problems of swamp 

buffalo development in Asia. 
ASPAC, Taipei City (Taiwan). Food and Fertilizer 
Technology Centre. ASPAC/FF'TC Extension 
Bulletin (raiwan), no. 211, 16p., I fig., 2 tables; 
35 ref. En (En) 
CDiscussesvarioususes of the water buffalo in the 
agricultureof South Eas.t Asia, aridits potentialas 
a source offarm power, meat amid milk. Identifies 
problems in buffalo development which are 
associatedwiti government policies, and suggests 
measuresfor im'proved buffalo production. 
Mic.No: 80636 

0245 Havard, M. 1985. La culture avec 
traction animale: quelques exp&

riences pays par pays. Sen6gal. (Cultivation 
with an!mal traction: Country experiences. 
Senegal) 
Journde d'Etude sur la Culture avec Traction 
Animale, Antony (France), 7 Mar 1985. Afrique 
Agriculture (France), no. 122, p. 27-28, I table, 
I photograph, ISSN 0337-9515. Fr 
DDLcusses the situation regardinganimal draft 
equipment in Senegal, constraintsto t/he diffusion 
ofequipientandactionpriorities. 
Mic.No: 80660 

0246 Havard, M. 1985. Les mat~riels et 
les techniques de mise en valeur 

des ressources energ6tiques disponibles en 
milieu rural au Sen6gal. (Equipment and 
resources available In Senegal) 

Institut S n6galais de Rechercles Agricoles,

Dakar. ISRA Document de Travail (Sg6gal), 


no. 1985, 18p., 28 fig., 12 tables; 34 ref. Fr 
ODiscusses the possibility of using available 
energy sources to satisfy the needs of the rural 
population of Senegal and analyzes animal draft 
techniquesand equipmentavailableaidtheir suita- 
bilityfor ruralregions. 
Mic.No: 80771 

0247 Havard, M.; Faye, A. 1988. EI6
ments de Iasituation actuelle do Ia 

culture attel6e au S6n6gal: perspectives 
d'6tudes et de recherches. (The present 
status of anmaltractonin Senegal: Research 
prospects) 
Starkey, P.H. (ed.); Ndiame, F. (ed.). In: Animal 
power in farming systems, Vieweg & Sohn. 
Braunschweig, Wiesbaden (Germany, F.R.). 2. 
West Africa Animal Traction Networkshop, 
Freetown (Sierra Leone), 19-25 Sep 1986, 
p. 241-252, 2 fig., 3 tables, I map; 6 ref., ISBN 3
528-02047-4 Fr(Fr) 
LlDevelopment of animnal traction in Senegal has 
ceased during the last 5 years due to economic 
factors. Describesthe present situationin terms of 
numbers anid types of aninal-drawn implements 
and draft animalspecies and divides the country 
into 8 zones based on animal traction. Concludes 
that research should aim at improving feeding, 
health and performanceof draft animals. 
Mic.No: 82020 

0248 Havard, M.; Mbengue, H.M. 1988. 
Une r6flexion Insuffisante sur les 

orientations de la m6canisation au S6n6gal. 
Quelques exemples concrets. (Comments on 
the orientation of mechanization In Senegal. 
Some tangible examples) 
Raymond, G. (ed.); Bigot, Y. (ed.); Bordet, D. 
(ed.). In: Economic de la mtcanisation en rtgion 
chaude, S6minaire d'Economie Rurale, Montpel
lier fFrance), 12-16 Sep 1988, p. 72-78, 2 tables; 
4 ref., ISBN 2-87614-026-8 Fr (Fr)
UDiscusses political and economic aspects of 
miechanization in Senegaland concludes that there 
is no structureororganizationwhich hasari overall 
pictureof mecharizationthroughoutthe country. 
Mic.No: 82091 

0249 Hodjakpodji, C. 1982. Incidences 
de Ia traction animale sur le d6ve

loppement de 1'61evage bovin dans Iaprovince
du Borgou. (The Impact of animal traction on 
cattle production In Borgou province) 
Colge Polytechnique Universitaire, Abomey-
Calavi (B6nin), 60p., 9tables; 19 ref. Mdmoire de 
Fin de Cycle (Production Animale). Fr 
DOutlines briefly the agriculturalpotentials of 
Borgu in Benin, wtith regardto availabilityof cul
tivable landandanimaland humanresources,anddiscusses ox cultivation, mentioning veterinary, 
husbandryandsocio-economic aspectsalong with 
indication of possibilities for improvement in 

animal traction for an integratedrural develop
mient. 

Mic.No: 60934 

0250 Hussain, A.A.M. 1981. Draught 
power requirements In Bangla

desh. 
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Jackson, M.G. (ed.); Dolberg, F. (ed.); Davis,
C.H. (ed.); Haque, M. (ed.); Saadullah, M. (ed.).
In: Maximum livestock production fiom 
minimum land. Proceedings of a seminar, Semi-
nar on Maximum Livestock Production from
Minimum Land, Mymensingh (Bangladesh), 2-5 
Feb 1981, p. 342-347, 3 tables; 4 ref. En[]Discusses 	briefly draft power requirenents in
Bangladesh, identifying major sources of farm 
power and providing data on total, mechanicaland 
animalpower available for agriculture in develop-
ing countries in general and in Bangladesh, in
particular. 
Mic. No: 82(079 

0251 	 Huybens, E. 1987. Lea posslbilit~s
de 'extension de la traction 

animale dans la sous-pr~fecture de Bangouya,
Guln6e-Conakry. Rapport d'une mission 
effectu6e pour ACT Novembre 1987. (Possi
bilities for introducing animal traction In theBangouya subprefecture, Gulnea-Conakry.
Report of a mission undertaken for ACT, Nov
1987) 
ACT, Brussels (Belgium), 48p., 3 fig., 2maps, 9
tables, 5 photographs; 32 ref. Fr 
DA brief history of animnal traction in Guinea is
followed by dLxscussion of aninal traction in the 
Bangouya sub-prefecture inchlding factors affecting
its profitability and its economic effect.%, atid 
description ofan animal traction project.
Mic. No: 80790 

0252 	 Hyernaud, J. 1966. Boeufs et
vaches h Agoudou-Manga (R(pu-

bllque CentrafrIcalne). (Oxen and cows In
Agoudou-Manga, Central African Republic)
Institut Africain pour le 	 Ddveloppement
Economique et Social, Abidjan (C6te d'1voire).
Document Agricole (C6te d'lvoire), no. 2, 127p.Fr 
-Presents a historical account of experiences in
rural development and constraints to animal 

traction work at Agoudou-Manga in the Central

African Republic. 

Mic.No: 38765 

0253 Jaeger, W.K. 1984. Animal traction 
and resource productivity: Evi-

dence from Upper Volts. 
Flora, C.B. (ed.); Nichols, P.P. (comp.). In: Pro
ceedings of Kansas State University's 1983 farmingsystems research symposium: Animals in the
Farming Systems, Manhattan, Kansas (USA),
31 Oct-2 Nov 1983. Farming Systems Research
Paper Series (USA), no. 6, p. 431-460, 1 fig.,
15 tables; 6ref. En 
liPresents results of a study combining a season-
long farm production survey with farmer interviews 
to measure effects of animal traction on resource 
use and productivity, particularly on acreage, 

yield, total crop production, labour use and farm
income in the villages of Nedogo and Diapangou in 
Burkina Faso. Includes cost/benefit analysis of 
animal traction work in the areas. 
Mic.No: 80511 

0254 	 Jana, D.N.; Chaudhuri, D. 1985. 
Bullock power In India. 

World Review of Animal Production (Italy), v. 
21(4), p. 61-65, 2 tables, 2 photographs; 17 ref. 
En 
EIReviews the present status ofbullock power util
ization in India, research and development needed 
to improve the use of bullock power (improved
implemnents and carts, breeding anid animal care,reduction of non-working time and collection of
data on draft power) anid results of current re
search. 
Mic.No: 81389 

0255 Jannaud, G.; Kellermann,J. 1967. La 
m6canisatlon de I'agrlculture en

Rdpublique Centrafricalne. (Agricultural
mechanization In the Central African Republic)
Secretariat d'Etat aux Affaires Etrang@res charge
de la Coopdration, Paris (France); Rpublique
Centrafricaine. Minist&e du Dfveloppement,
320p., 23 fig., tables; 52 ref. Fr 
EAnalyzes animnal traction work carried out in the 
Central African Republic, particularly regarding
working animals, animal-drawn implements,
hunan aridagronomic factors, working time, amid
the profitability of farming with aninials as compared with other systems of farming. Examines
technical and economic aspects of "Operation
Bokassa" which had as its objective the introduction
of mechanizedfarming on virgin lands. 
Mic.No: 00406 

0256 	 Jourdain, G.; Fofana, A. 1952. Le
boeuf de labour dana Ia r(glon de

Mopti (Soudan). (The plow-ox In Moptl reglon)

Bulletin des Services de I'Elevage et des Industries

Animates de I'Afrique Occidentale Franqaise

(Sdndgal), v. 5(2-4), p. 59-64 Fr
 
0iPresentsnotes on the selection, management and

utilization of work 
oxen in the Mopti region ofMali, along with indications of veterinary measures
thatcould be undertaken by theService de l'Elevage.
Mic.No: 28524 

0257 	 Jutzi, S.; Mesfin Abebe. 1986. Im
proved agricultural utilization of

Vertisols Inthe Ethiopian highlands. An Inter-
Institutional approach to research and 
development.
ILCA, Addis Ababa (Ethiopia). Highlands
Programme. 1. IBSRAM Networkshop in Africa 
on Improved Vertisol Management, Nairobi 
(Kenya), 1-6Dec 1986 ,9p.,3tables; ref. En (En) 
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ODescribes a multidisciplinary research training
and outreach operation for the improved manage-
ment and utilization of highland Vertisols, jointly 
run by ILCA, ICRISA T and national research 
institutions in Ethiopia. Includes an outline ofmain 
characteristics of these Vertisols and alternative land 
use techniques, particularly use of animal-powered 
devices for surface soil drainage, tillage and crop
planting, development of new cropping system on 
drained soils, crop protection and improved man-
agement ofplant nutrients. 
Mic.No: 37741 

0258 	 Jutzi, S.; Getachew Asamenew; 
Abate Tedla; Abiye Astatke. 1987. 

Intermediate technology for Increased food 
and feed 	production from deep black clay
soils In the Ethiopian highlands. 
FAO, Rome (Italy). In: Improving food crop pro-
duction on small farms in Africa, FAO/SIDA 
Seminar on Increased Food Production through
Low-Cost Food Crops Technology, Harare (Zim-
babwe), 2-17 Mar 1987, p. 373-383, 8 tables; 
21 ref. En (En) 
DIDiscusses intermediate technology for increased 
food and feed production from deep black clay 
soils (Vertisols) in the Ethiopian highlands. Pre-
sents examples of improved soil/water/nutrient 
management on Vertisols discussing tillage and 
animal-powered surface drainage and its effect on 
crop yields and labour use, potentialities and 
nutrient utilization and management. Also discusses 
briefly the relevance of low external input tech-
nologies for smallholder subsistence farming, and 
crop-livestock interactions in Vertisolrnanagement. 
Mic.No: 39585 

0259 	 Katsina, A.L. 1990. A note on the 
draft animal used In northern 

Nigeria. 
Starkey, P.H. (ed.); Faye, A. (ed.). In: Animal 
traction for agricultural development, 3. Regional
Workshop of the West Africa Animal Traction 
Network, Saly (Senegal), 7-12 Jul 1988, p. 381, 
ISBN 92-9081-046-7 En 
0 Discusses the use ofhorses, donkeys, camels and 
cattle as draft animals in northern Nigeria. Con-
straints include lack of funds, dry season feed 
shortage, inadequate extension services and unsuit
able soils. 
Mic.No: 82238 

0260 	 Kayumbo, A.K. 1987. Agro-
mechanlsation policy and strat-

egy. 
ILO, Geneva (Switzerland); Tanzania. Ministry
of Agriculture and Livestock Development. In: In 
quest of agricultural mechanisation policy and 
strategies in the United Republic of Tanzania, 
National Workshop on Farm Tools and Equip-
ment Technology, Basic Needs and Employment, 

Dar-es-Salaam (Tanzania), 8-10 Oct 1985, p.31 
34, !SBN 92-2-105482-9 En 
E]Discusses power sources in Tanzanian agriculture
(engine, animal, wind, water and solar energy),
mechanization and choice of technology (stressing 
use of intermediate technology). 
Mic.No: 80816 

0261 Kayumbo, A.K. 1987. Constraints 
to the wider use of farm equipment 

Inthe rural areas. 
ILO, Geneva (Switzerland); Tanzania. Ministry 
of Agriculture and Livestock Development. In: In 
quest of agricultural mechanisation policy and 
strategies in the United Republic of Tanzania, 
National Workshop on Farm Tools and Equip
ment Technology, Basic Needs and Employment,
Dar-es-Salaam (Tanzania), 8-10 Oct 1985, p. 35
39, ISBN 92-2-105482-9 En 
CDiscusses factors affecting intensification of the 
use offarm equipment innovations and limitations 
to the widespread use of improved hand tools, 
animal draft technology (plows and other animal
powered implements), otherfarm equipment in the 
intermediate technology category, irrigation im
plements and equipment and rural transport. 
Mic.No: 80817 

0262 	 Kibria, Q.G. 1981. Maximum live
stock production from minimum 

land In Bangladesh from a planning point of 
view. 
Jackson, M.G. (ed.); Dolberg, F. (ed.); Davis,
C.H. (ed.); Haque, M. (ed.); Saadullah, M. (ed.). 
In: Maximum livestock production from 
minimum land. Proceedings of a seminar, Semi
nar on Maximum Livestock Production from 
Minimum Land, Mymensingh (Bangladesh), 2-5 
Feb 1981, p. 527-540, 10 ref. En 
-IDiscusses ways of improving livestock pro

ductivity in Bangladesh to meet protein and draft 
power requirements, considering measures such as 
in'reasing feed and fodder supplies, genetic
improvement of animals, improved management
and care in livestock rearing, improved animal 
health and supply ofcredit to farmers, and launch
ing of livestock insurance programmes. 
Mic.No: 82078 

0263 	 Kibria, Q.G. s.d. Draught animal 
power forcrop production and use 

of cows. 
Preston, T.R. (ed.); Davis, C.H. (ed.); Dolberg,
F. (ed.); Haque, M. (ed.); Saadullah, M. (ed.).
In: Maximum livestock production from minimum 
land. Proceedings of the third seminar, 3.Seminar 
on Maximum Livestock Production from 
Minimum Land, Mymensingh (Bangladesh), 13
18 Feb 1982, p.201-205 En 
DDiscusses ways of overcoming the shortage of 
animal power during peak cropping periods in 
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Bangaladesh, especially through the introduction 
of single-animal harnesses with the use of local
improved cattle breeds, crossbred cattle and locally
available buffaloes. 
Mic.No: 82082 

0264 	 Kirk, M. 1987. Animal traction In 
north Cameroon. 

Gottingen Univ. (Germany, F.R.). Inst. of Rural
Development. ILCA-Animal Traction Thrust 
Planning Conference, Addis Ababa (Ethiopia),
7-11 Sep 1987, 13p., 8 ref. En 
OReviews animal traction in north Cameroon in 
terms of its diffusion, present degree ofutilization 
and resulting improvements in labour allocation
and timeliness of operations, increases in profit-
ability, and changes in the agrarian structure. 
Mic.N: 82241 

0265 	 Kirk, M. 1988. Technological Inno-
vatlons and changes In agrarian

structures. The dlffusion of animal traction In
Cameroon and Togo.
Quarterly Journal of International Agriculture
(Germany, F.R.), v. 27(1), p. 52-63, 16 ref.,
ISSN 0049-8599. En (De En) 
[:Discusses changes resulting fron the mech-
anization of smallholder farms through the use of
animal traction, using empirical studies from 
central Togo and northern Cameroon to examine
institutional factors that encourage the adoption of 
new technology, transformation processes in the 
agrarian structure that initiate diffusion of new 
technology, i.e. labour relations and control over 
land, and the role of land management. Brieflyoutlines the main features of an agrarian structure
that will be established at the end of the trans-

formation process provoked by technological

innovation. 
Mic.No: 80042 

0266 	 Krantz, B.A. 1980. Technological
packages and approaches to man-

agement for rainfed agriculture in semi-arid 
tropics. 
IBRD, Washington, D.C. (USA). Agriculture
and Rural Development Dept. In: Proceedings of 
the Agricultural Sector Symposia, Agricultural 
Sector Symposia, Washington, D.C. (USA), 7-11
Jan 1980, p. 1-34,4 fig., 3 tables; 38 ref. En (En)OReviews 	 the climate, soils and agricultural
production systems of the semi-arid tropics in
Africa, Latin America and India; and outlines the 
goals and organization offarming systems research,
major production constraints and their alleviation 
through research and action programmes such as
erosion control measures and improved animal
traction equipment; includes notes on the role of 
ICRISA T and future lines of research. 
Mic.No: 82092 

0267 	 Kumwenda, W.F.; Kunkwenzu, E.; 
Chimganda, D. 1987. Research on

the use of draught animal power and mech
anization InMalawi. 
Chitedze Agricultural Research Station, Lilongwe 
(Malawi). Wurkshop on Animal Traction and Agri
cultural Mechanisation Research in SADCC,Maputo (Mo:. mbique), 10-14 Aug 1987, 8p.,
3 tables; 3 ref. En (En)
f-Outlines the current state of mechanization in
Malawi, use of draft animal power, on-going and
proposed research and extension. Lists organizations
working on animal traction. 
Mic.No: 80105 

0268 Landais, E. 1980. L'61evage bovln 
dans les zones tropicales du sud-

Tchad. (Cattle production Inthe tropical areas 
of southern Chad)
C6te d'lvoire. Minist re de la Recherche Scien
tifique. Comit6 Gdndral d'Organisation; Institut 
d'Elevage et de Mddecine Vcdrinaire des Pays
Tropicaux, Maisons-Alfort (France). In: Les 
recherches de I'61evage bovin en zone tropicale
humide, 1. Colloque International sur les Re
cherches de l'Elevage Bovin en Zone Tropicale
Humide, Bouake (C6te d'Ivoire), 18-22 Apr
1977, p. 13, 3maps, 5 tables Fr 
[JDiscusses the profitability ofvarious cattle breeds
in Southern Chad as working animals, dairy cattle 
and beef cattle; andfactors in breeding development,
particularly sedentarization and transhumance;
inculudes maps showing distribution ofglossina.
Mic. No: 82265 

0269 Laurent, C.K. 1968. The use of
bullocks for power on farms 'n 

northern Nigeria.
Ibadan Univ. (Nigeria). Dept. of Agricultural
Economics. Bulletin of Rural Economies and
 
Sociology (Nigeria), v. 3(2), p. 235-262,3 tables;

10 ref. En
OPresentsfindings ofasurvey carriedout in north
em Nigeria or; the use of bullocks forfarm power,
discussing data on type and costs of bullocks,
maintennce costs of bullocks, implements used,
working capacity of the animals and estimated 
costs offarming land with bullocks. 
Mic.No: P00558 

0270 	 Lewis, J. 1979. The status of the 
ox-drawn plo' In Dukolomba. 

AID Program Evaluation Discussion Paper, 
no. 6,p. 79-83 En 
OProblems involved in the introduction of animal 
traction are discussed with farmers questioning the 
technological, environmental and socio-economic 
advantages of ,onimaltraction over traditionalhoe 
cultivation. 
Mic.No: 80770 
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0271 Lexa, J.P. 1985. Some aspects of 
the mixod farming systems In the 

family sector of Mozambique.
Timberlake, J. (ed.); Jordao, C. (ed.). In: 
Selected papers from the livestock production
seminar, Livestock Production Seminar, Maputo
(Mozambique), 2-7 Dec 1985, p. 218-239, 
6 tables En (En)

0Describes and analyses characteristics of tra-

ditional mixed farming systeris in Mozambique, 

viz geographical distribution ofcattle and growth 

in numbers, ownership of cattle and herd size, use 

of animal traction and land use. 

Mic.No: 82107 

0272 Lhoste, P. 1982. L'6volutlon de ls 
culture attel6e ou Sine-Saloum 

(1970-1981). (The development of animel 
traction In Sine Salo'.n, 1970-1981) 
Sdndgal. Minitbre f.-I'Enseignement Supdrieur 
et de la Recherche Scientifique; Institut 
Sr"6galais de Recherches Ag;icoles, Dakar, lip., 
4fig., 2 tables; 10 ref. Fr (Fr) 
UlAnalyzes issues related to the development of 
animal traction in Sine Salom, Senegal, with 
particular reference to developments in the use of 
cattlefor work, the husbandryofworking animnals, 
harnessing and equine herds. 
Mic.No: 30549 

0273 Lhoste, P. 1983. Developpement de 
Istraction animals et 6volution des 

systbmes pastoraux au Slne-Saloum, Sen6gal 
(1970-1981).(Developmentof animal traction 
and evolution of pastoral systems In Sine 
Saloum,Senegal,1970-1981) 

Revue d'Elevage etde Mddecine Vtkrinaire des 
Pays Tropicaux (France), v.36(3), p.291-3(X),
Imap,3tables, 3graphs; 15 ref, ISSN (035-1865.
Fr(En Es Fr) 

ODiscusses factors involved in the rapid devel-
opment of animal traction in the Sine Saloum 
region ofSenegalfromn 1970 to 1980, primarily the 
integration ofanimalproduction with crop farming, 
the use of oxenfor meat production and ofcowsfor 
draft. 
Mic.No: 80776 


0274 Lhoste, P. 1987. L'assoclatlon 
agriculture-dlevage. Evolution du 

syatrme agropastoral au Slne-Saloum 
(Sdn6gal). (Ceop-lIvestock Integration. Devel-
opment of the agropastoral system In Sine 
Saloum,Mic.No: 

Institut d'Elevage et de Mddecine Vtrinaire des
 
Pays Tropicaux, Maisons-Alfort (France),320p.,

41 fig., ISBN
33 photographs, 50 tables; 210 ref., 

2-85985-136-4 Fr 

0-Discusses historical aspects and methodologies 
involved in studying livt tock productionsystem,;
in West Africa, gives a detailed account of the 

development of livestock production in an agro
pastoral system in the Sine Saloum region of 
Senegal anddiscusses the future of the association 
between livestock and crop production. 
Mic.No: R)906 

0275 Lhoste, P. !988. Tralectolre des
 
exploitationa pour Ia traction 

animale au Sine-Saloum, Sdn6gal. (Evolution 
of the use of animal traction In Sine Saloum, 
Senegal)
 
Raymond, G. (ed.). In: Economic rurale en zone 
de savane, 7. Stminaire d'Economie et 
Sociolcgie3 Rurales, Montpellier (France), 15-19 
Sep 1986, p. 40-49, 5 fig., 2 tables Fr (L n)
OData from adichronic study of30 farms in "!e 
-ineSaloum region of Senegal were used to plot a 

trajectory of the evolution ofanimalpowerforeach
farm. Discusses the use of this method of fore
casting for developing possible alterratives and 
suggesting future action. 
Mic.No: 80787 

0276 Lianabo, S.1986. Farming systems 
research and extension: Intro

ducing oxen cultivation In Zairlan farming 
systems. 
Georgia Univ. Athens (USA), l19p., 7 fig.,
14 tables; ref. M.Sc. En (En)
OAnalyzes the potential for the introduction of oxen cultivation technology within aZairianfarm
ing system in Mbanza Ngungu District byassessing
its appropriateness and potential influence on the 
prevailing farming system; includes cost/benefit
rnalysisof the t.choiology. 
Mic No: 39079
 

0277 Lippitz, K. 1982. Fundamental 
aspects of ecology and crop grow-

Ing relevant to the use of draught animals.
(Aspe.-ts agronomiques at ecologlques de Ia 
culture attel6e) 
Munzinger, P. (ed.). In: Animal traction in 
Africa, p. 225-266, 5 fig., 2 tables, ISBN 3
88085-133-6 En,Fr
 
EJDiscusses the basic framework related to ecology
and crop production in the use of draft animals in 
the tropics and subtropics, with emphasis on the use ofdraft oxen for various activities such as land 
clearing, soil tillage, erosion control, soil conser
vation, maintenance of soilfertility, pasture estab
lishment andfodder growing; outlines several culti
vation techniques. 

80697
 

0278 Manigui,A.S.; Medenou,K.C.1986. 
La culture attel6e en R6publlque

Populda'edu B4nln. Etat actuel et perspectives. 
(Animal traction In the R6publique Populaire 
du B6nIn. Current status and future prospects) 
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Bdnin. Minist re de Ddveloppement Rural et de 
l'Action Cooperative. Notes Techniques surI'Elevage (Bdnin), no. 3.1.1, 	 118p., 23 tables;
12 ref. Fr (Fr)
DReviews the use of animal traction in Benin (most
advanced in Borgou and Atacora Provinces),
identifies proble-ns and constraints to its rapid
development and, following astudy of economic 
aspects, makes recommendations to overcome 
these.Mic.No: 80343 

0279 	 Mathieu, P. 1959. La traction 
bovine. (Cattle traction)

Bulletin d'Information de l'INEAC, p. 231-238,
I table, 10 photographs Fr
CReports on initial field trials using oxen or cows
for animal traction at the Centre Zootechnique,
Luvironza, Rwanda. Training handlers often
proved more difficult thn training oxen. 
Mic.No: 80432 

0280 Maynard, T.G. 1983. Ground preparation and planting - a key con-
straint for ox cultivators In Zambia.
Mount Makuku Research Station, Chilanga
(Zambia). Networkshop on Draught Power andAnimal Feeding in Eastern and Southern Africa,
Mbabane (Swaziland), .- 6Oct 1983, 9p., I fig.;
8 ref. En 
ODescribe- constraints on thoproductivity of
farming systems in the Chinapa area of Zambiawhere there are difficulties in planting sufficient
maize at the beginningses technologies t,, f the rainy season. Discus-reduct the constraints including
increasing soil v atr-holding capacity by winterplowingandspeeding up planting.
Mic.No: 8(i457 

0281 	 Mbengue, H.M.; Havard, M. 1986. 
Rdsultats de I'enqudte sur Iatech-


nologle post-r6colte des cdr6ales (mll,maTs,

sorgho)dans lea regions de Diout bel ot Thies.

(Investigation Into post-harvest technology
for cereals (millet, maize, sorghum) In the
Diourbel and Thies regions)

Institut Sdndgalais de Recherches Agricoles,

Dakar. ISRA Document de Travail (Sdndgal),
no. 86-8, 40p., 2 fig., 18 tables, 2 maps; 13 ref.
Fr (Fr) 
0 Gives results ofan informalpreliminary investi-
gation and of a questionnaire into the operationsinvolved from harvesting to consumption of the
main cereals of the Thies and Diourbel regions of
Senegal (835 enterprises) and the level of mechan-
ization. 
Mic.No: 80778 

0282 	 Mclntire, J.;Gryseels, G. 1987. 
Crop-livestock interactions In 

sub-Saharan Africa and their Implications for 
farming systems research. 
Experimental Agriculture (UK), v. 23(3), p. 235
243, 2tables; 8ref., ISSN 0014-4797. En (En Es)
FLDescribes herding and farming environments 
and the relative importance ofcrops and livestock
in sub-Saharan Africa. 
Mic.No: 81062 

0283 	 Mirchaulum, P.T. 1976. The dif
fusion of the ox-plough Innovation

InLongude Districtof Gongola State, Nigeria.Ahmadu Bello Urniv., Zaria (Nigeria). Dept. of
Geography. Ahmadu Bello University, Depart
ment of Geography Occasional Paper (Nigeria),
no. 6, 59p., 10 fig., 6 tables; ref. En (En)
EDiscusses tile introduction, adoption and spread

of the ox-plow in Longuda District in Nigeria.
Analyses some of thefactois which have influenced
its diffusion as well as thetemporal and spatial
patterns ofdiffusion. 

Mic.No: 37319 

0284 Morin, J.-P. 1985. R6habilitation de
I8rin.P9 allan de
 
la traction animalo en France.

(Rehabilitation of animal traction in Prance)
Journe d'Etude( Culture Tractionsur a avec
Animale, Paris (France), 7 Mar 1985. Machinisme 
Agricole Tropical (France), no. 91, p. 47-48 FrODeses work carried out by CEP (Comit
d'Etudes et de Propositions pour le Dvelop
pement des Activits Paysannes)in Savoy (France)
i association witi farmers, researchers anddevelopers 	 when wasit found major obstacles 
to the rehabilitation of horse draft "*tFrance weredifficulties 	 in obtaining correct harnessesequipment. 	 Reports and
simple, light harness onandthethe ATSOU wheeled

development of a 
t',olcarrier with three-point linkage. Discusses
promotion, financing and futureof animal traction 
in France. 
Mic.No: 80215 

0285 	 Mudimu, G.D. 1983. The draught

power problem In Zimbabwe: An
extenslonlst's view of the causes, effects and 

solution.
 
CIMMYT Netwokshopon Draft Powerand Live
stock Feeding in Eastern and Southern Africa,

Mbabane (Swaziland), 4-6 Oct 1983, 15p., I fig.,
5 tables; 7 ref. En 
DExamines the draft power problem in thecommunal areas of Zimbabwe by analyzing data 
on availability and distribution of cattle, cattle
ownership patterns, draft-land size relationships
and the use of female animals for work; outlines
factors contributing to theproblem such as reductionin cattle numbers due to drought and war, increasesin the numbers ofcultivators,slow rate of increase
of the cattle population, and low reproductive rate 
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animals; and indicates briefly strategies adopted by 
farmers to alleviate the problem. 
Mic.No: 82261 

0286 	 Muiruri, H.K. 1983. A description 
of a local fanning system (In 

Kenya) focusing on draft power and animal 
fed problems. 
Egerton College, Njoro (Kenya). Networkshop 
on Draft Power and Animal Feeding in Eastern 
and Southern Africa, Mbabane (Swaziland), 4-6 
Oct 1983, 12p., 2 graphs; 8 ref. En 
ODescribes the current farming systems of the 
Mutukario 	 region of Kenya and discusses the 
potential use of animal traction. Concludes that 
animal power can substantially decrease human 
labour times, will increase the area cultivated and 
that the animals will produce substantial amounts 
ofmanure during their lifetime and meat at the end 
of it. Discuisses working ability ofcattle. 
Mic.No: 80431 

0287 	 Muller, H.E. 1986. Zugtlemuzung
In Zambia - Elnfuhrung und 

AusbroItung einortechnologlrche uInnovation. 
(Utilization of draft animals In Zambia: Intro-
ductilon and spread of a technological Inno-
vation) 

Internationale Afrikaforum (Germany, F.R.), 
v. 22(2), p. 175-182, 8 ref. Do 
[Discussesthe process ofcommunication ofinno-
vations using the history of the adoption ofanimal 
traction in Zambia. 
Mic.No: 80745 

0288 	 Munzinger, P. 1987. Etudu sur In 
traction animals dana Ia Prefecture 

de Kissldougou/Guln6e. (Study on animal 
traction In the Klssldougou Prefecture, 
Guinea) 
Gesellschaft fir Agrarprojekte in Ubersee, 
Hamburg (Germany, F.R.), 52p., 3 fig., 6 tables, 
1 map, 17 photographs; 6 ref. Fr 
0-Brief sectionon thehistoryof animaltraction and 
agricultural mechanization in Guinea followed by 
detaied work on the current animal traction situ-
ation in Kissidougou Prefecture and moves 
towards mechanization. Makes recommendations 
to encourage animal draft use in the region. 
Mic.No: 80303 

0289 	 Musa, H.L. 1988. Animal power 
utilization for agricultural pro-

ductlon In Nigeria. 
Ahmadu Bello Univ., Shika (Nigeria). National 
Animal Production Research Inst. Pastoralism 
Conference, Zaria (Nigeria), 26-29 Jun 1988. 
20p., 4 tables; 9 ref. En 
DReviews the history of animal traction in Nigeria 
and how initial problems were overcome, breeds 

currently involved, costs and economic benefits of 
animal traction, the role of animal traction in 
Nigeria's agricultural development and lessons 
learnt in developing and introducing new tech
niques at the farm level.
Mic.No: 80225 

0290 	 Musa, H.L. 1989. The place of 
animal traction power In Nigeria's 

agricultural development and future pros
pects. 
Nigeria. Federal Dept. of Agiculture and Rural 
Development. Animal traction research network 
protocol planning meeting (ILCA), Addis Ababa 
(Ethiopia), 8-15 May 1989, 14p., I diagram; 4 ref. 
En (En) 
EReviews the development of animal traction in 
Nigeria from its introduction by the British as an 
integral component of the Mixed Farming System 
in 1928 and reasons for its success. Stresses the 
importance 	of promoting the development and 
local manufacture of equipment for cattle,
donkeys, horses and camels, the strengthening of
tie rural economy and creation of the necessary 
capital and management skills for larger invest
ment in advanced technologies. Considers that 
with the development of appropriate tools and 
technology, mechanization using animals is 

possible and profitable even on derived savanna 
regions. Presents data on performance of imported 

ia. and multipurpose toolbars at Samaru, 
Mic.No: 80520 

0291 	 Musangi, R.S. 1975. The role of 
rumlnantlivestockInmixedfarmlng 

In tropical Africa. (Le rrle du cheptel ruminant 
dana ragriculture mixte en Afrlque tropicale) 
Journal of the Association for the Advancement 
of Agricultural Sciences in Africa (Ethiopia), v. 
2(suppl. 2), p. 281-283, 2 ref., ISSN 0044-9482. 
En (En Fr) 
rDiscussesthe contribution of ruminant livestock 
to mixed farming in tropical Africa, especially 
through the utilization of farm pasture roughages 
and crop byproducts, provision of farmyard 
manure andanimalproteins, andas work animals. 
Mic.No: 13175 

0292 	 Mwinjilo, M.L. 1987. The role of 
animal draught In smallholder 

production systems In Malawi. 
Malawi Univ., Lilongwe. Dept. of Agricultural 
Engineering. Workshop on Animal Traction and 
Agricultural Mechanisation Research in SADCC, 
Maputo (Mozambique), 10-14 Aug 1987, 8p., 
9 ref. En 
UIDiscusses the importance of agriculture in the 
Malawi economy, goveinmentschemes topromote 
animal traction through ox-training centres and 
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provision 	 onof draft animals and implements
credit and constraints to animnal traction develop-
men. 

0293 	 Nair, K.N. 1977. Size and tilizationof draught animals in Kerala. 
Indian Journal of Agricultural Eonomics,.
Indian 117-13a, of tAgriuleu 1-5014rnic .32(4), p. 117-130, 11tables, ISSN ()l9-5014. En 
lAttempts to explain sone ofthefactors reponsibh,for the exceptionally smallnumber ofdraft animnals 

per hectare of cropped area in Kerala, India, and 
for its decline over timne. 
Mic.No: 81634 

0294 	 Nauleau, G.; Berger, M. 1988. Le 
consell de gestlon de I'exploitatlon

agricole et sea satellites. (Farm management)
Raymond, G. (ed.); Bigot, Y. (ed.); Bordet, D.(ed.). In: Economic de la mrcanisation cn region
chaude, Sdminaire d'Economie Rurale, Montpel-
lier (France), 12-16 Sep 1988. p. 217-225, I fig.,
ISBN 2-87614-026-8 Fr 
LDiscusses the modernization of agriculture in 
Burkina Faso and includes the possibility of 
combining small tractors with oninal traction. 
Mic.No: 82239 

0295 	 Ndiame, F.; Coulibaly, D.; Fall, A.1990. Role do Iamtcanisation dons
['Intensification de I'agriculture en Basse 
Casamance. (The role of mechanization In theintensification of agriculture In Lower Case-

mance) 

Starkey, P.H. (ed.); Faye, A. 
 (ed.). In: Animal
traction for agricultural development, 3.Regional
Workshop of the West Africa Animal Traction
Network, Saly (Senegal), 7-12 Jul 1988, p. 192-
21, I map, 7 tables; 13 ref., ISBN 92--9081-046-

7 Fr 

EllDiscussesfarming techniques currently used by
farmers in the Basse-Casamnanceregion (Senegal)

and associated constraints and analyzes economic
and technicaleffects oftechnological innovation on

animal draft equipment. Presents suggestions for

helping solve farmers' problems in the region and

for integration of animal traction 
 into farming
systems. 
Mic. No: 82061 

0296 	 Ndiaye, A.L.; Dawa, 0. 1984. Crop
rotation, Inthe context of combined

agriculture and livestock-raising, to improve
animal production.
Bunting, A.H. (ed.); Bunting, E. (ed.). In: Thefuture ofshifting cultivation in Africa and the task
of universities, International Workshcp on Shifting
Cultivation: Teaching and Research at UniversityLevel, Ibadan (Nigeria), 4-9 Jul 1982, p. 98-108,
3 tables; 13 ref., ISBN 92-5-102092-2 En 

E.Discusses the advantag. of mixed farming
generally and in African traditional production
systems i particular, arguing that crop production
cat: benefit from animal husbandry in terms of
plant nutrients from nanures and power for field
work and transport, and that conversely crop production can provide forage and crop residues and 
by-prod:ctsfor animal feed. Indicates the need toresolve difficulties related to animal diseases,managenent practices, breeding and to the
developmment policies and practices of govern
,ents. 
Micro. 82272 

0297 Nguyen, B.P. 1974. Advance 
towards self-sufficiency In draft 

power, develop cattle production for both
draft power and breeding In the Delta.
Central Agricultural Commissiort, Hanoi (NorthVietnam). Nhan Dan (North Vietnam), p. 2-4
Vn 
UAssesses possibilities of increasing cattle pro
ductimn in the Red River delta, Vietnam, where low
mechanizationentails wide use of draft po wer. 
Mic.No: 80730 

0298 	 Nhieu, J.T. van. 1982. Animal 
traction in Madagascar. (La

culturer attel6e h Madagascar)
Munzinger, P. (ed.). In: Animal traction inAfrica, p. 427-449, 2 illus., 5 fig., I table, ISBN
3-88085-135-6 En, Fr
ODiscusses 	 the use of animals 	for arricultural 
operations in Madagascar,mentioning available
breeds of draft animals, their -election and man
agement, types of draft equipment used for soil
tillage, solving, weeding and harvesting, distri
bution channels of equipment to farmers, and
general observations regarding the use of animal 
traction. 
Mic.No: 80694 

0299 	 Niang, M.; Havard, M. 1988. La
 
culture atol6e au S6n6gal. Los


recherches sur Ia traction bovine. Textes du

dlaporama. (Animal traction In Senegal. Research on cattle traction. Text accompanying

slide presentation)
 
Institut Sdnigalais Recherches Agricoles,
Dakar, 17p. Fr de 
0OText accompanying aslide presentation on draft 
oxen research in Senegal.
Mic.No: 80289 

0300 	 Nourrissat, P. 1965. La traction 
bovine au S4nagal. (Cattle traction 

In Senegal)

Agronomic Tropicale (France), v. 20(9), p. 823
853, 22 tables; 8 ref. Fr (En Es Fr)
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flDiscusses the economic, technical and psycho-
logical advantages and disadvantages of animal 
traction use in Senegal,outliningfactors that need 
to be consideredin the choice of working animals, 
particularlybreed, age and sex. Examines in detail 
the propernutritionand careof working animals, 
and proposes practical solutions to problems 
related to housing andmanureproduction. Assesses 
the prices, advantages and disadvantages of the 
double head-yoke andother availableequipment 
Mic.No: 4073 

0301 	 Nsibande, J.M. 1987. Draught 
animal power in Swaziland. 

s.n., s.l. Workshop on Animal Traction and Agri
cultural Mechanisation Research in SADCC, 
Maputo (Mozambique), 1(0-14 Aug 1987, 5p. En 
LlDescribesthe current livestock and draftanimal 
situationin Swaziland, a majorproblem being thesupply of adequatefeed during the dry season. suppN: lurn1thedr 
Mic.No: 810108 

0302 	 Odell,030 OdllM.LM.L. 190. Planninglaningfor198(. for 
agriculture in Botswana. A report 

on the arable lands survey. 
Institute of Development Management, Botswana 
Lesotho and Swaziland, Gaborone (Botswana);Botswana. 	 Ministry of Agriculture. Div of 

Planning and Statistics, v.p., 28 tables En 
-Sumnarizes data on the statusofarableagriculture 

in ten districtsof Botswana,particularlyon house- 
hold structure and characteristics, access toimplements, agricultural practices employed, 

availability and use of draft power, extension 
contact, labourresourcesand inputs, land holding 
and improvements, water resources depended 
upon and average yields obtained by the house
holdssurveyed. 
Mic.No: 57533 

0303 	 Oli, K.P. s.d. Draught animals In 
the hill agriculture system.

Morel, A.M. (ed.); Oli, K.P. (ed.). In: Livestock 
in the hills of Nepal, 1. Seminar on Livestock in 
the Hills of Nepal, Dhankuta (Nepal), 5-7 Feb 
1985, p. ;9-49, 3tables; 25 ref. En 
r Discussesfindingsofa baselinesurvey regarding 
draft animals in four districts of Nepal, with 
particularreference to the role of draft animals in 
thefarmingsystems, work performanceof animals 
underdifferent conditionsas well practicalaspects 
oftraining,managementand use of work animals. 
Mic.No: 82271 

0304 	 Otchere, E.O.; Ahmed, H.U.; 
Olorunju, S.A.S.; Kallah, M.S. 1988. 

Utilization and management of work oxen In a 
Guinea-savanna environment in Nigeria:
Initial survey results. 

Starkey, P.H. (ed.); Ndiame, F. (ed.). In: Animal 
power in farming systems, Vieweg & Sohn. 
Braunschweig, Wiesbaden (Germany, F.R.). 2. 
West Africa Animal Traction Networkshop, 
Freetown (Sierra Leone), 19-25 Sep 1986, 
p. 233-237, 2 fig., 5 tables; 5 ref., ISBN 3-528
02(97-4 En (En) 
U]Data obtainedin a preliminarysurvey on work 
oxen utilization and management in 300 farming 
households that use animal tractionare given and 
cover breed and sex of cattle used, source of 
animals and age at entry, length of training and 
useful life, and maintenance. Dr' season feeding 
problemsarestressed. 
Mic.No: 82019 

0305 	 Petheram. R.J.; Thahar, A.; 

Bmernsten, R.H. 1l85. Soio
economic aspects of draught animal power inSoutheast 	 Asia, with special reference toJava. 
Copland, J.W. (ed.). In: Draught animal power 
for production, International Workshop or 
Draught Animal Power for Production, Town,;vil le (Australia), 1(1-16 Jul I1985. ACIAR 
Proeedinsrie, no. It) 195 ables 
proceedings 	Series, no. 10, p. 13-19, 5 tables; 
39 ref. En 
UDiscusses draft animal power (DA P) generallv
and describes socioeconomicfeatures common to 
D)AP enterprises in South East Asia, illtrating 
important variationsbetween D/ adenterprisesb 
examining the case of Ai in Java and in three 
villages with differing ftnig systens. Alsodiscussessocioeconomic implicationsin designing 
DAP research and appropriate approaches to 
researchin South EastAsian villages. 
Mic.No: 81686 

0306 	 Polikhronov, D.S. 1976. Buffalo 
production.

FAG, Rome (Italy), p. 29-43 En 
0Presentspartof a reportdealingwith buffaloes as 
sources of milk andtneat, andas working animals, 
discussingaspects of breeding, feeding, and agri
culturaltraining. 
Mic.No: 80706 

0307 	 Polikhronov, D.S. 1976. Report on 
the livestock development survey,

Indonesia. Buffalo production.
FAG, Rome (Italy). FAG Technical Report, 
no. 8, 44p. En 
[]Presentsrecomntnendationsfor breeding, increas
ing mneat and milk yield and improving the per
formance of the buffalo as a ;,,orking animal in 
Indonesia and includes detailed descriptions of 
proposedUNDP-assisted development projects. 
Mic.No: 81703 

0308 	 Posner, J.L.; Kamuanga, M.; Sall, S. 
1985. Les syst6mes de production 
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en Basse-Casamance et lea stratdgles 
paysannes face au deflcit pluvlom6trique.
(Production systems In Lower Casamance 
and rural strategies In the face of drought)
Institut Sdndgalais de Recherches Agricoles,
Dakar. ISRA Travaux et Documents (Sdndgal), 
no. 4, 33p., fig., 3 tables, I map; 8 ref. Fr (Fr) 
CDiscusses problems caused by decreasing rainfall 
during the last 15 years leading to food shortage in 
Senegal. Suggests that the area north of the Casa
mance with its abundance ofpiateaulandand draft 
animals could be used to produce groundnuts, 
millet or maize and that in the area to the south rice 
production should be intensified. 
Mic.No: 80780 

0309 	 Prinz, I).; Rauch, F. 1987. The 
Bamenda model. Development of 

a sustainable land-use system In the high-
lands of west Cameroon. 
Agroforestry Systems (Netherlands), v. 5(4), 
p. 463-474, 8 fig., I table; ref., ISSN 0167-4366. 
En (En) 
[=Describes the "Bamenda model" farming 
system, an ecologically stable and economically 
attractive land use system developed in the Came
roon that consists oftthe introduction of draft oxen,
implementation of integrated plant nutrition 
systems, erosion con.rol with contour bunds, 
avoidance of soil-inverting, plowing and inte-
gration of trees and bushes into the farming system. 
Mic.No: 80643 

0310 	 Qiang, W.M. 1985. Research on 
Chinese yellow cattle used for 

draught In the People's Republic of China. 
Copland, J.W. (ed.). In: Draught animal power
for production, International Workshop on 
Draught Animal Power for Production, Town-
sville (Australia), 10-16 Jul 1985. ACIAR 
Proceedings Series, no. 10, p. 32-34, 1 table En 
ODiscussesbriefly tire role of Chinese yellow cattle 
in the countrys agriculture and reviews work done 
to improve theirperformance. 
Mic.No: 81680 

0311 	 Rakotovaovahy, M.R. 1985. Situa-
tion de la culture attel6e 6 

Madagascar. (The status of animal traction In 
Madagascar' 
Journde d'Etude sur iaCulture avec Traction 
Animale, Paris(France), 7 Mar 1985. Machinisme 
Agricole Tropical (France), no. 91, p. 31-32, 
2 tables Fr 
U-Gives data on numbers anid types ofanimal draft 
equipment in Madagascar. 
Mic.No: 80812 

0312 	 Rakotovaovahy, M.R. 1985. 
Madagascar. "Uneffortestamorc4 

pour relancer [a culture attele". (Madagascar.
"Renewed efforts to promote animal traction")
Afrique Agriculture (France), no. 122, p. 25, 
ISSN 0337-9515. Fr 
OExamines efforts to pronote animal-powered
farming in Madagascar, with particular reference 
to animal-drawn implements for tillage, cultivation 
and transport. 
Mic.No: 80122 

0313 	 Rakotovoavahy, M.R. 1985. La 
culture avec traction anlmale: 

quelques experiences pays par pays. Mada
gascar. (Cultivation with animal traction: 
Country experiences. Madagascar)
Journde d'Etude sur laCulturc avec Traction 
Animale, Antony (France), 7 Mar 1985.Afrique
Agriculture (France), no. 122, p. 25, 1 table, 
1 photograph, ISSN 0337-9515. Fr 
011riefly discusses the current state of animal 
traction in Madagascar and constraints to its 
development. Describes recent initiativer. in pro
vision ofaninaldraft equipment and promtotion of 
sinall-scale local manufacture. 
Mic.No: 80658 

0314 	 Rao, A.R.; Singh, 1.J.1977. Bul
locks-the mainstay of farm power 

In India. 
Lockeretz, W. (ed.). In: Agriculture and energy. 
Proceedings ofa conference, p. 597-606,4 tables; 
7 ref. En 
OAssesses the extent to which tire power needs of 
small- and medium-sized holdings in India can be 
met by animal and human power, using available 
data on livestock and tire rural work force. Presents 
comparative costs of cultivation with small power
tillers and bullocks. Includes suggestions for 
improving the efficiency with which human and 
animal power are used. 
Mic.No: 80088 

0315 	 Rauch, F. 1986. Draught animals 
prepare way for new cultivationsystems.
 

GATE (Germany, F.R.), no. 86/4, p. 20-22,
 
1 fig., I photograph En (En Es Fr)
 
ODescribesthe introduction of draft oxen in the 
North-West Province of Cameon under a 
German-Cameroonian Technical Cooperation 
Scheme in 1974-5 and the introduction afew years
later of a new system of permanent cultivation to 
replace the traditional fallow system and intended 
to prevent soil erosion. Discusses tre current situ
ation regarding animal draft and tire heavydemand 
forwork oxen. 
Mic.No: 80821
 

0316 	 Reh, 1. 1982. Zur bedeutung der 
rindflelscherzeugung ala neben-
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produkt du zugrinderhaltung in kleinbauer-
lichen betrieben westafrikas, dargestellt am 
belsplel der region Sine-Saloum In Seregal. 
(The Importance of beef production as a 
byproduct of smallholder animal traction 
enterprises in West Africa) 
Technische Univ., Berlin (Germany, F.R.). Inst. 
fur Tierproduktion. Arbeit aus dem Institut ffir 
Tierproduktion des Technischen Universitat 
Berlin (Germany, F.R.), no. 111, 164p., 5 fig., 
30 tables; 65 ref. Dr. Sc. Agr. De (De En) 
O-Assesses possibility ofutilizing draft cattle for the 
production of cheap beef, as abyproduct of work, 
by comparingproductivity,in termns of weight gain, 
mortality, calving rate and calving interval, of 
working and non-working cattle on sinallholder 
farms, estimating beef production potential, in 
terms of live weight, carcass weight and dressing 
percentage and prices, from draft and herd cattle,
and comparing ltie economnics of beef production
fron the two herds. 
Mic.No: 35354 

0317 Renaut, G. 1966. Contribution au 
d6veloppement de Ia cultura 

attel6e en C6te dlvoire. (The development of 
anim-I traction in C6te d'lvoire) 
Machinisme Agricole Tropical (France), no. 15, 
p. 34-45, 2 fig., 9 tables Fr (En Fr) 
C Describes the rationale behind the choice of 
animal traction jor mechanizingfanning operations 
in the Korhogo district, C6te dIvoire. Reviews 
types of ainals and harnesses used, crops grown, 
cropping patterns, implements used and time taken 
for each cultural operation and establishes operat
ing costs using draft animals. Stresses the need for
good extension workers.
Mic.No: 80796 

0318 Reynolds, L. 1988. The relevance of 
animal traction to the humid zone. 

Starkey, P.H. (ed.); Ndiame, F. (ed.). In: Animal 
power in farming systems, Vieweg & Sohn. 
Braunschweig, Wiesbaden (Germany, F.R.). 2. 
West Africa Animal Traction Networkshop, 
Freetown (Sierra Leone), 19-25 Sep 1986, p.119-
124, 27 ref., ISBN 3-528-02047-4 En 
ODiscusses animal, financial and social factors 
involved in the development of animal traction in 
the humnid zone of Africa. Problems arising are 
discussed and it issuggested that these will befewer 
where farmers are already familiar with handling 
cattle, in tile derivedsavanna rather than the forest 
zone, where additional land isavailable and where
the infrastrctureexists to market a cash crop andprovide necessaryinputs. 
Mic.No: 82007 

0319 Robinson, D.W. 1977. Preliminary 
ohservations on the productivity 

of working buffalo In Indonesia. 

Centre for Animal Research and Development, 
Bogor (Indonesia). CARD Research Report 
(Indonesia), no. 2, 16p., 8tables; ref. En, In (En 
In) 
OReportsfindings ofasurvey undertaken between 
September and December 1975 among 600farmers 
who use buffaloes in 12 provinces of Indonesia, in 
order to obtain information on a wide range of 
topics relating to reproduction, nutrition, diseases, 
sociology and lte work of both the farmer and his 
animals. 
Mic.No: 10141 

0320 Robinson, G. 1987. Animal traction 
In Angola. Project UNO/ANG/001/

UNE. 
FAO, Rome (Italy), 85p, 9 fig., 4 tables, 
10 p op Igap, 7ps E (En)
10 photographs, I graph, 7 maps En (En)
OPresentsbasic informationon animialtractionin 
Angola including numbers of draft oxen and 
numbers and types of plows. Makes recommen
dations for programmes for EDAs (Estacoes de 

Desenvolvimento Agricola) concerningpromotion
of animal traction and suggests that such activities 
should be centred in the southern provinces. 
Proposes alternative projects concentrating on 
introducing animal traction to new areas, develop
ing new or more suitable equipment for local 
needs, improving factory production of equipment 
or setting up village-level artisan production units, 
and improving distribution ofequipment and spare 
parts. 
Mic.No: 80451 

0321 Rocha, A. 1987. The Importance of
animal power In a mixed farming

system of the traditioral sector of tauthern 
Mozambique. 

Instituto de Prodtlcao Animal, Maputo (Mozam
bique). SADCC Workshop on Animal Traction 
and Agricultural Mechanization Research, 
Maputo (Mozambique), 10-14 Aug 1987, 12p., 
4 tables; 8 ref. En (En) 
0Presentsdata showing the importance ofanimal 
power in traditional mixedfarming systems typical 
of large areas ofsouthern Mozambique. Suggests 
ways of improving the productivity ofsuch systems 
and possible areas of adaptive research. 
Mic.No: 80452 

0322 Rollinson, D.H.L.; Nell, A.J.s.d. 
The present and future situation of 

working cattle and buffalo In Indonesia. 
UNDP, Washington, D.C. (USA), 40p., tables;14 ref. En 
-Presents detailed information on the current situ
ation of draft cattle and buffalo in Indonesia and 

recommends studies in the following areas: Use of 
cattle and buffalo for land preparation, local 
customs and working practices, age of animal at 
first use and slaughter, costs at various ages, repro-
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ductivepatterns, sale of bulls, numbers ofanimals
usedfor transport and initiation ofa programme toimprove breeding efficiency and reduce mortality
ofyoung stock. Suggests that provincial inspectors
should include data on draft animals in their
reports. 
Mic.No: 80386 

0323 Rossier, E.; Jego, Y. 1985. Note sur
i'utllisation de ta traction

chevallne en France. Premiers rdsultats
d'enquOtes. (Note on the use of draft horse in
France. Preliminary results of survey)
Centre d'Etude et de Recherche sur I'Economie 
et l'Organisation des Productions Animales, Paris 
(France), 29p., 9 fig., 2 tables; 24 ref. FrDDiscussesanimal traction throughout the worldand in France in particular, characteristicsofoper-
ations using working horses, advantages and dis-
advantagesof horse traction andfuture prospects 
Mic.No: 8h23 

0324 Rukandema. M.; Mavua, J.K.;
Audi, P.O. 1981. The farming

system of lowland Machakos District, Kenya.Report of farm survey results from Mwala 
location. 
Dryland Farming Research and Development
Project, Machakos (Kenya). UNDP/FAO/GK
Dryland Farming Research and )evelopment
Project Technical Report (Kenya), no. I, 43p., 44 
tables En 
L]Presents results of surveys carried out in the low-
land Machakos District of Kenya, including a
small anount of data on ownership of working
oxen and equipment and labour inputs by oxen.Concludes that draft oxen are underutilized being
mainly usedfi/ soil preparation.
Mic.No: 80270 

0325 Saadullah, M.; Barton, D. 1986.

Draught animal power In


Bangladesh. 

Appropriate Technology (UK), 
 v. 13(1), p. 19-

20, 3tables, I photograph, Idrawing; 2 ref., ISSN

0305-0)920. En 

DDiscusses the condition of draft animalsBangladesh (where livestock compete directly with 

in 
people for food) and potential improvements to 
P'limal draft technology in terms of aninal nu-trition and harnessing. Suggests that the amount ofdraft power currently available in Bangladesh
couldanimals,bedoubling tieir weight and using twm asmet by halving tile numnber of draft 
single draftunits. 
Mic.No: 80390 

0326 Sabi, 1. 1990. La culture attel6e au
Togo: donn6es statistiques.(Animal traction in Toga: Statistical data) 

Starkey, P.H. (ed.); Faye, A. (ed.). In: Animal 
traction for agricultural development, 3.
Workshop of the West Africa Animal Traction 
Network, Saly (Senegal), 7-12 Jul 1988, 1 map,
I table, ISBN 92-9081-046-7 
E-Provides results ofsurveys offarms usinganimal
traction in the Kara, Savanes and Centrale regions 
of Togo in 1986/87. In generalfarns have twice the 
area of food crops (maize, sorghitn, millet, rice,
beans, and groundnuts) than cash crops (mainly
- ;;;.,. In Karaand Centraleregionsnouldboard
plows are tudfor tillage, andcarts are quite widely
used. By contrast, inde Savanes region ridgers are
predominantly employed and carts are quite rare.
Mic.No: 82232 

0327 Sahu, S.D. 1982. Draught animai power potential of N.E.H. region.
Indian Inst. of Maagement. Bangalore. In:
National seminar on draught animal power system 

in India. Seminar papers, National Seminar onDraught Animal Power System in India, Bangalore(India), 16-17 Jul 1982, 10p., 2 fig., 3 tables;3 ref. En 
DAssesses the existing draft animal power/
nachine system in the North Eastern Hills Regionof India, with emphasison the correlation between 
availablepower per unit area and food grain production in the region, as well as fuel energy amtd 
mamure potential of draft animals in the region.
Includes survey results on requirements of total power and contribution by draft animals to the
cultivation of two paddy crops annually under 
valley-and conditions. 
Mic.No: 80611 

0328 Salle, B. 1972. L'emploi de Ia
traction animale et du petit

matdriel agrlcole dans le Tadla. (The use of 
animal traction and farm Implements at Tadla)

Machinisme Agricole Tropical (France), 
 no. 37,p. 43-47, 1fig., 2 tables, 6 photographs Fr
EjEvaluates soil preparation equipment, seeders
 
and groundnut lifters for use 
with nules in the
Tadla region of Morocco. 
Mic.No: 80274 

0329 Santoso; Sumanto; Perkins, J.;

Petheram, R.J. 1987. An agro

cthe of 1987 An age,

economic profile of Tanjungwangi Village,
Subang - with emphasis on draught animal
 
rearing.Cook
James Univ., Townsville (Australia). 
Draught Animal Power Project. DAP ProjectBulletin (Australia), no.tables, 6 photographs, 2 maps; 11 ref. En 

2, p. 4-28, 7 fig., 13 
[:]DescribesTanjungwani village, Java, in terms oftile main characteristics considered important inunderstanding tile role and management of draftanimals and in evaluating opportunities for im-
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proving their contribution to farming systems, 
using data from 1985 official statistics or village 
recordsbut mainly surveys of allcattle rearers(38 
cattle, 33 buffalo) and non-rearers in Aug-Sep 
1986. Proposesideasfor trialsofpossible improve- 
ments in the village includingstorageof ricestraw, 
introduction of forage crops, improving animal 
health, improved implements and using draft 
animalsfor activitiesother than tillage. 
Mic.No: 80364 

0330 	 Santoso; Sumanto. 1989. Descrip
tive research on draught animal 

power systems. 
Hoffman, D. (ed.); Nai, J.(ed.); Petheram, R.J. 
(ed.). In: Draught animals in rural development, 
International Research Symposium on Draught
Animals in Rural Development, Cipanas (In-
donesia), 3-7 Jul 1989. ACIAR Proceedings 
Series, no. 27, p. 94-100, 11 diagrams, 7 tables; 
13 ref., ISBN 1-86320-003-7 En (En) 
EReviews research on the description (or diag-
nosis) offarming systems with particularreference 
to draft animal power (DAP) with most examples 
coming from Indonesia.Suggests alist of headings 
for an agroeconomicprofile of a farmingsystems 
research (FSR) site in Java. Str'sses that sound 
descriptive researchof DAP systems depends not 
only on involvement of specialists but also on 
participation and trus': of farmers in diagnosing 
problems. 
Mic.No: 80931 

0331 	 Sarkar, J. 1981. Improved utills-
ation of animal draught power In 

Bangladesh. 
Jackson, M.G. (ed.); Dolberg, F. (ed.); Davis, 
C.H. (ed.); Itaque, M. (ed.); Saadullah, M. (ed.). 
In: Maximum livestock production from minimum 
land. Proceedings of a seminar, Seminar on 
Maximum Livestock Production from Minimum 
Land, Mymensingh (Bangladesh), 2-5 Feb 1981, 
p.348-356, 1table; 4 ref. En 
EiAssesses the magnitude of animal power use in 
Bangladesh, stressing the need for additional 
power use and discussing ways of improving util-
ization of existingcapacity to increaseproductivity. 
Suggests diversifyingthe uses of draftanimals,and 
the adoption of improved designs of harnesses, 
carts,plows andimplement. 
Mic.No: 80616 

0332 	 Sarr, D.M. 1990. Post-cultivation 
constraints to Increasing pro-

ductivityusing animal traction In TheGambia. 
Starkey, P.H. (ed.); Faye, A. (ed.). In: Animal 
traction for agricultural development, 3. Regional 
Workshop of the West Africa Animal Traction 
Network, Saly (Senegal), 7-12 Jul 1988, p. 308-
309, ISBN 92-9081-046-7 En 

[ODiscusses constraints to adoption of animal 
tractionpackages in The Gambia, results of user 
surveys and the role of women, peasantand elite 
farmers. All types of farmers tended to cultivate 
largerareasthan they could manage when it came 
to harvesting andpost-harvestprocessingbecause 
of the relative ease of landpreparationandseeding. 
Suggests that countrieslike The Gambia can learn 
from the successes of other Third World countries 
(e.g. China, India, Pakistan) in adopting animal 
traction. 
Mic.No: 82064 

0333 	 Sathasivanpillai, R. 1972. Farm 
power and machinery In crop 

production, Sri Lanka. 
FAO, Rome (Italy). 7. Session of the IRC Work
ing Party on Agricultural Engineering Aspects of 
Rice Production, Storage and Processing, 
Bangkok (Thailand), 3-6 Nov 1972, 6p. En 
DDescribesthe use of working animals andfarm 
machinery, especially tractors, in crop production 
in Sri Lanka. 
Mic.No: 80711 

0334 	 Scherrer, ' s.d. D6veloppomont do 
Iaculture attel6e au Niger. Compte

rendu do mission du 29 Mal au 25 Juln 1966. 
(Development of animal traction In Niger.
Mission report, 29 May -25 June 1966) 
Centre d'Etudes et d'Expdrimentation du 
Machinisme Agricole Tropical, Antony (France), 
48 p. Fr 
[JStudies the development and use of animal 
tractionfor tillage, weeding, harrowing, sowing 
and harvesting, examining the potential of im
plements usedby farmersin Niger. 
Mic.No: 75379 

0335 	 Shankar, J.;Parmar, D.J. 1982. 
Draught animal power utilization 

In J &K State. 
Indian Inst. of Management, Bangalore. In: 
National seminar on draught animal power system
in India. Seminar papers, National Seminar on 
Draught Animal Power System in India, Bangalore
(India), 16-17 Jul 1982, 12p., 6tables; 5 ref. En 
OPresentsresultsofa survey conductedto determine 
the use of draft animalpower (DAP) in Jammu 
and Kashmir State of India, with emphasis on 
energy consumption patterns for various appli
cations, inputs to DAP in theform of feed, related 
human labour and grazingperiods, and outputs from DAP in terms of utilizationhours; assesses 
the unutilizedDAPpote,,ial. 
Mic.No: 80664 

0336 	 Shulman, R. 1979. Strategy for the 
advancement of animal traction In 

Mail. 
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USAID, Bamako (Mali), 5p., tables; ref. En (En)
I-Describes economic benefits of ,nimal traction in
Mali and discusses improvements in soil condition
and weed control technology, livcstock acquisition
and management practices, provision of trainingand extension activities, and appropriateness and 
supply ofequipment to further its adoption,
Mic.No: 39779 

0337 	 Shumba, E. 1985. Animai andculture. 	 human power In communal agr-

Zimbabwe Science News, v. 19(3,4), p. 32-34,
4 tables; 5 ref. En 
ODiscusses the nature of the human and cattle power problem, farmer nanagementstrategies andthe time iequireinent for the major operations
in groundnut and maize production, based on an 
assessment survey conducted during the 1983/84
season in Magwende, Zimbabwe. 
Mic.No: 80508 

0338 	 Shumba, E. s.d. The crop-livestock
Interrelationship and farmer adap-

tatlon to problems of reduced cattle numbers 
and lack of dry season feed in communal 
areas of Zimbabwe.
Agronomy Inst., Causeway (Zimbabwe), 15p.,
8 tables; 16 ref. EnDPresents results ofa survey in Mangwende using
responses flom 80 farmers and discusses re-
lationships between cattle ownership and crop
production, trends in cattle numbers, farmer 
management strategies to counteract falling animal
numbers, and areas of resear!rhto improve the role
of cattle in comnmunal area farming systems (dryseason feed and falling herd size),
Mic.No: 80454 

0339 Singe, D.D. 1982. Sources of 
potential animal power for Malawi's

agricultural sector. Fact and figures.

Conference of the Association for the Advance-

ment of Science of Malawi, Lilongwe (Malawi),

21 Dec i982. 15p., F.t.ibles; 23 ref. En (En)
OReviews relative merits of different sources ofanimal power, viz horses, oxen, water buffaloes,
camels and donkeys, and mechanization ofsmall-
holder farms in Malawi on the basis of technical,
socioeconomic and environmentalfactors. 
Mic.No: 55094 

0340 	 Singa, D.D. 1983. Sources and utlI-
Ization of power and equipment forMalawi's agricultural sector. 

CIMMYT Networkshop on Draft Power and
Livestock Feeding in Eastern and Southern
Africa, Mbabane (Swaziland), 4-6 Oct 1983,20p., 7 tables; 6 ref. En (En) 

OExamines the farm mechanization situation itMalawi, with a brief description of the country'
agricultural system, availability offarm power anc
equipment and related problems; discusses the ust
of animal powered equipment as asolution to IoHagriculturalproductivity resultingfrom low leveloj
mechanization, outlining action being taken with
regard to the development ofhand toolsand animal 
powered equipment. 
Mic.No: 82262
 
0341 Singh, D.; Singh, V.K.; Singh, R.K.
 

1982. Use pattern and factors of
low productivity of draught animal power In
Uttar Pradesh. 
Indian Inst. of Management, Bangalore. In:National seminar on draught animal power system
in India. Seminar papers, National Seminar on
Draught Animal Power System in India, Bangalore
(India), 16-17 Jul 1982, 7p., 2tables En
UExamines factors causing low productivity ofdraft animal power (DAP) in Uttar Pradesh,
India, by analyzing farn structure, availability and
maintenance cost ofdraft animal power under dif
ferent size groups of farms as well as utilization of
draft animal labour days. 
Mic.No: 80691 

0342 	 Sinweera, WI. 1989. The role of 
draught animals In a rural society:The case of the buffalo in Sri Lanka.

Peradeniya Univ. (Sri Lanka). Dept. of History,
20p., 4 tables; 5 ref. En 
EIReviews the history of use of buffaloes as draft
animals in Sri Lanka, the shift towards mechaniz
ation, disadvantages of tractorization and advan
tages ofdraft animal power (DAP), improvement
of draft animals, ownership and utilization 
patterns, management and feeding, problems of 
buffalo rearing and recent trends in DAP. Con
cludes that escalating cost of tractors, spare partsand fuel at a time of major land development 
andrfue 	 a tee major and e ve 
programmesmake the maintenance and improve
ment of draft animals iperativefor Sri Lankan 
aiculture. 
Mic.No: 80524 

0343 Siriweera, W.I. 1989. Role of

draught buffalo In rural Sri Lanka.


Hoffmann, 
 D. (ed.); Nai, J. (ed.); Petheram,
R.J. (ed.). In: Draught animals in rural develop
ment, International Research Symposium on
 
Draught Animals in Rural Development, Cipanas
(Indonesia), 3-7 Jul 1989. ACIAR ProceedingsSeries, no. 27, p. 46-52, 4 tables; 5 ref., ISBN 1
86320-003-7 En (En)
]Describes the historical role of buffaloes in Sri

Lankan agriculture, the shift towa -dsmechanization 
in the late 1940s, disadvantages of tractorization
and the current reverse trend towards draft animals
particularly in new colonization schemes in dry and 
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intermediate zones. Discusses the problem that as 
the person/land ratio becomes smaller with smaller 
grazing grounds for draft animals, DAP will be 
limited in countries like Sri Lanka. Concludes that 
research should continue into supplementary
animal feeds, e.g. urea-enriched paddy straw, 
which must be available at an affordableprice, and 
that common grazing grounds should be estab-
lished. 
Mic.No: 80926 

0344 	 Sizilande, B.J. 1980 Use of work 
oxen as a source of power In units 

23 and 24, Lilongwe Land Development 
Programme. 
Bunda College of Agriculture, Lilongwe
(Malawi), 13p., 9 tables; 10 ref. B.Sc. (Agri-
culture). En (En) 
-Reports findings of asurvey on the use of draft 

oxen in two units of the Lilongwe Land Develop-
ment Programme area in Malawi, with particular
reference to differences in farm size, ownership of 
livestock, family size, crop output and income on 
farms which own oxen and on those which do not, 
uses of oxen for transport and cultivation, and 
problems of ox-draft. 
Mic.No: 55163 

0345 	 Sleeper, J.A. 1979. Ox-cultivation In 
Sudano-Sahellan West Africa. 

Livestock International (UK), no. 33, p. 10-13, 
1map, I table; 15 ref., ISSN 0306-8560. En 
EODiscusses the advantages of ox-power in the 
Sudano-Sahelian zone of West Africa, outlining 
trends in its use and constraints due ,o inadequate 
feed supply; recommends forage cultivation in 
crop rotations and/or asystem of deferred grazing 
on local village reserves as asolution to dry season 
feeding problems. 
Mic.No: 28765 

0346 	 Staid, J.1982. Use of draught oxen 
in northern Ghana. (Tra%;:on

bovine dans Ia r6glon septentrioniale ou 

Ghana) 

Munzinger, P. (ed.). In: Animal traction in 

Africa, p. 453-476, 4 photographs, Itable; 6 ref.,

ISBN 3-88085-133-6 En, Fr 

EDDiscusses the use of draft oxen in northern 
Ghana, outlining natural, structural and economnic 
conditions prevailing in the region, and the 
objectives, programmes and activities of agricultural
stations set up under the Ghanaian-German 
Agricultural Development Project (GGADP) as 
implementing institutions for the use of draft oxen 
at local level. 
Mic.No: 80690 

A347 	 Smith, T.L. 197?. The Improvement
of the ways of farming In Brazil. 

International Review of Modem Sociology 
(USA), v. 2(2), p. 190-196, 3 ref. En 
,-Describes six major farming systems in Brazil, 
namely, river-bank planting, felling and burning,
hoe culture, rudimentary and advanced plowing
which rely on animal power and mechanized 
farming, analyzing the extent to which they are 
employed. 
Mic.No: 82060 

0348 	 Sonko, M.L. 1990. DIsponIblIlt6 des 
animaux de trait et lea contraintes 

structurelles en Basso Casamance. (Avail
ability of work animal and structural 
constraints In Lower Casamance) 
Starkey, P.H. (ed.); Faye, A. (cd.). In: Animal 
traction for agricultural development, 3. Ro~gional
Workshop 	of the West Africa Animal Traction 
Network, Saly (Senegal), 7-12 Jul 1988, p. 294
303, 1fig., Imap, 6 tables, ISBN 92-9081-046-7 
Fr 
DIPresents results of surveys into numbers ofdraft 
anirnal available in various districts of the Basse-
Casamance region (Senegal) carried out among
375 farmers in 8 villages. Animals used were 
mainly trypanotolerant N'Dama cattle (85.4%)
with a few horses (8.6%) and donkeys (6%).
Divides the region into 3 zones in terms ofno, poor 
or good uses of animal traction and discusses 
neans ofimproving the situation. 
Mic.No: 82060 

0349 	 Sonko, M.L. s.d. Traction animale 
et travail animal'au Sen6ga: Iecas 

du nord-est de ia Basse-Casamance. (Animal
traction and animal power In Senegal: The 
case of the north-east Lower Casamance)
Centre de Coop6ration Internationale en 
Recherche Agronomique pour leDdveloppement,
Montpellier (France). Dept. SystPmes Agraires.
In: Relations agriculiure-dlevage, 2.Sdminaire du 
Ddpartement Systiemes Agraires du CIRAD sur
les Relations Agriculture - Elevage, Montpellier 
(France), 10-13 Sep 1985. Collection Documents 
Syst mes Agraires (France), no. 4, p. 252-259,
I map, 5fig., 6tables Fr (En Es Fr) 
ElAnalyzes the evolution of animal traction in 
Lower Casamance, Senegal, in order to clarify the 
process of its integration into th,' farming system,
considering herd development and the environ
ment, and characterizing the farms according to 
draft stock, draft equipment and aninal labour 
needs. 
Mic.No: 82089 

0350 	 Soumare, S. 1984. Rapport d'acti
vit6 des essais villageols: cam

pagne 1983. (Report of village trials, 1983)
CIPEA, Bamako (Mali). Programme des Zones
Aride et Semi-Aride. CIPEA Mali Document de 
Programme, no. AZ 114, 12p., 2tables Fr (Fr) 
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riAnalyzes village trials conducted at Dalongue-
bougouin Mali in 1983 on the supplementaryfeeding
of work-oxen and on cowpea agronomy, discus-
sing results on weight gain, yield improvement,
work output and the economics of supplementary
feeding. 
Mic.No: S-90 No. AZI 14 

0351 Spencer, D.S.C. 1986. Agricultural
research In sub-Saharan Africa: 

Using the lessons of the past to develop a 
strategy for the future. 
ICRISAT, Patancheru, AP (India). Economics 
Unit. ICRISAT Economics Unit Progress Report, 
no. 71, 51p., 3 fig., 5 tables; 73 ref. En[]Examines different models or typologies of agri-
culturaldevtlopmentfrom thepointof view oftheir 
relevance for agriculturalpolicy in sub-saharan 
Africa, discussespast performanceof agriculturalresearch and critically evaluates technological 
innovations (including attempts to introduce 
animal traction), and defines the elements of a 
modern agriculturalresearch strategy (including
improv-nent of exi ting animaldraft implements
and harnessing tehniques rather than develop-
ment of new oies). 
Mic.No: 80869 

0352 Spencer, D.S.C. 1988. Farming 

systems In West Africa. 


Starkey, P. (ed.); Ndiame, F. (ed.). In: Animal 

power in farming systems, Vieweg &Sohn. Braun-

schweig, Wiesbaden (Germany, F.R.). 2. West
 
Africa Animal Traction Networkshop, Freetown
(Sierra Leone), 19-25 Sep 1986, p. 91-96, 2

tables; 9 ref., ISBN 3-528-02047-4 En 
ODefines theterms FarmingSystems Researchand 
Extension (FSR/E) and Research with a Farming
Systems Perspective 1RFSP). Describesthe condi-

tions under which animaltractioncouldfit in with

existing farming systems in West Africa given the 

agro-ecologicalandsocio-economic variabilityof 

the region and discusses the possibilityofsuccess-

fully introducinganimaltractionto the regionon a 
large scale. 
Mic No: 82003 

0353 Spurgeon, D. 1982. Using livestockto pull up small farm productivity, 
International Agricultural Development (UK), v. 
2(10), p. 20-22, 3 photographs, ISSN 0261-443.En 
EJReviews the activities of the ILCA Highands 
Programmeat DebreZeit, Ethiopia,with particular
reference to attempts at increasingearningsfrom 
livestock to stimulate improved food grain production on mixedfarms; and the use of crossbreds 
andcowsfor traction, 
Mic.No: 29351 

0354 Starkey, P.H. 1982. N'Dama cattle 
as draught animals In Sierra 

Leone. (Los bovins N'Dama. Animals de trait 
en Sierra Leone)
FAO World Animal Review(FAO Revue
Mondiale de Zootechnie), no. 42, p. 19-26,
15 fig., 3 tables; 9 ref., ISSN 0049-8025. En, Fr 
[Discussesthe history, potentialsand constraints 
on the development of draft animal projects in 
Sierra Leone, outliningtechniques in the training
and managementof work oxen, feed requirement
and work capacity of animals, particularly of 
N'Dama breeds, and technical and economic
advantagesresultingfrom the use of draft oxen. 
Mic.No: 28637 

0355 Starkey, P.H. 1984. N'Dama cattle
a productive tryparotolerant breed. 

(Losbovine N'dama - race trypanotol6rante 
pro vructive)FAO World Animal Review(FAO Revue 
Mondiale de Zootechnie), no. 50, p. 2-15,
8 tables, 7 photographs; 28 ref., ISSN 0041
6436. En, Fr (En)
DDescribesthe NDamacattle breed, with particular

reference to its origins, physical characteristics,
distribution,productivity under different manage
ment leels, milk yield, reproductiveperformance,
viability and overallproduction,growth ratesandproductivity as compared to other breeds, beef
characters, trypanotolerance and resistance to 
other diseases,physiologicaladaptation, and use 
as draftanimals. 
Mic.No: 65597 

0356 Starkey, P.H. 1984. The use of 
draught animal power In the Kasal

Occidental and Kasai Oriental regions of 
Zaire. 
Overseas Development Administration, London
 
(UK), 40p., 9 fig., I map En (En Fr)

OEvaluates two OXFAM-funded draft animal 
projects in Kasai Orientaland KasaiOccidentalin
 
Zaire, namely Project Nkata and Project Rural

based at Masuika and Mbujimai respectively.

Describes the work of the two projects in the
 
introductionof draftanimalsand theproductionof

equipment. Discussesotherdraftanimalprojectsin
the country with information on the technical, 
social, economic and environmentalaspects, andworking methodologies as well as the interest of 
some aid donors and commercialfirms in develop
ing animal traction in Zaire. Includes specificrecommendations concerning equipment evalu
ation and production, extension activities and 
research programmes. 
Mic.No: 35675 

0357 Starkey, P.H. 1984. Upland rice 
cultivation In Sierra Leone using

draughtanimal power. 

Animal Traclion: An Annotated Bibliographic Database 
48 



Bibliographic Index: Draft Animals in Farming Systems Around the World 

International Rice Commission Newsletter, 
v. 33(l), p. 27-29, ISSN 0538-9550. En 
E)Reviews the results of trials at Njala University 
College in which draft oxen were used for plowing,
harrowing, seeding, weeding and additional oper-
ations for upland rice production. 
Mic.No: 80313 

0358 Starkey, P.H.; Apetofia, K.V. 1985. 

Animal traction In Togo. 


Nepal. Ministry of Agriculture. Dept. of Agri-

culture; Indonesia. Ministry of Agriculture. 

Agency for Agricultural Research and Develop
ment; IRRI, Manila (Philippines). Rice Farming 

Systems Network. In: Proceedings of the 2nd 

monitoring tour. Crop-livestock systems research, 

Nepal and Indonesia, 2. Crop-Livestock Systems 

Research Monitoring Tour - Nepal and Indonesia, 

s.l., 18-31 Aug 1985, p. 660-663 En 
DSurveys the use ofanimal tractionin Togo and de-
scribes activities and research methodologies of 
organizations and projects engaged in its devel-
opment. 
Mic.No: 82085 

0359 Starkey, P.H.; Apetofia, K.V. 1986. 
Integrated livestock systems In 

Nepal and Indonesia. Implications for animal 
traction programs In West Africa. 
Florida Univ., Gainesville (USA). Farming Sys-
tems Support Project. FSSP Network Report 
(USA), no. 3,64p., 19 fig., 57 ref. En 
DPresents details of the Second Crop-Livestock 
Research Monitoring Tour ofNepal and Indonesia 
organized by IRRI, the Department of Agriculture 
of Nepal and the Ministry of Agriculture of 
In donesia, highlighting points of particular rel
evance to animal traction programmes in West 
Africa. Includes papers presented by West African 
participants in the tour. 
Mic.No: 80618 

0360 Starkey, P.H. 1989. Farming 
systems research relating to 

draught animal power: An overview. 
Hoffmann, D. (ed.); Nari, J. (ed.); Petheram, 
R.J. (ed.). In: Draught animals in rural develop-
ment, International Research Symposium on 
Draught Animals in Rural Development, Cipanas 
(Indonesia), 3-7 Jul 1989. ACIAR Proceedings 
Series, no. 27, p. 82-93, 45 ref., ISBN 1-86320-
003-7 En (En) 
Olntroducesthe topic offarming systems research 
(FSR), reviews somefarming systems programmes
involving animal traction and discusses some of the 
implications of applying FSR principles and tech-
niques to animal traction studies. 
Mic.No: 80930 

0361. Stephen, J. 1984. Draught power 
problems and related research In 

Botswana, Lesotho and Swaziland. 

CIMMYT, Mexico City (Mexico). Eastern and 
Southern Africa Economics Programme.
CIMMYT Networking Consultancy Report, no. 
3, 125p., 8 tables; I1 ref. En 
E-Examines the draft power problems and related 
research in Botswana, Lesotho and Swaziland, 
describing the physical, social and animal power
situation in areas selected for study by the Agri
cultural Technology Improvement Project. 
Includes country reports outlining component 
research carried out and underway. 
Mic.No: 82246 

0362 Subandriyo; Sitorus, P.; Zulbandi, 
M.; Roesyat, A. 1979. Performance 

of Ball cattle as work animals and milk and 
beef producers. 
Indonesian Agricultural Research and Develop
ment Journal, v. 1(1,2), p. 9-10, 4 fig. En 
[DDiscusses the work performance and productivity
of Bali cattle, outlining the breed's characters and 
results ofcrossbreeding with other cattle. 
Mic.No: 80750 

0363 Subrahmanyam, K.V.; Ryan, J.G. 
1975. Livestock as a source of 

power In Indian agriculture: A brief review. 
ICRISAT, Patancheru, AP (India). Economics 
Dept. ICRISAT Occasional Paper, no. 12, 30p., 
I fig., 11 tables; 28 ref. En 
DReviews the importance.and limitationsof the use 
of aninal power in India, discussing the dis
tribution and pattern of utilization throughout the 
country, and the economics ofbullock power use. 
Mic.No: 80627 

0364 Sumanto; Santoso; Petheram, R.J.; 
Perkins, J.; Nana; Rusastra, I.W. 

1987. An agro-economic profile of Padamulys 
village, Subang - with emphasis on draught 
animal rearing.
James Cook Univ., Townsville (Australia).
Draught Animal Power Project. DAP Project 
Bulletin (Australia), no. 4, p. 2-29, 10 fig.,
13 tables, 8 photographs, 2 maps En 
iDescribes Padamulya village, Java, in terms of 

main characteristics considered important in 
understanding the roe and management of draft 
animal enterprises and in evaluating opportunities 
for improving their contribution to farmers' 
income, data being derived from 1985 official 
statistics, some from surveys ofrearers ofcattle and 
buffalo and non-rearers in Aug-Sep 1986 and 
some from continuous monitoring of 30 enter
prises. Lists topics requiring further data collection 
and proposes initial ideas for trials for possible 
improvements to farming systems in the village 
(including alternative yokes and harnesses, storage
of rice straw, planting forage crops, improved 
implements and animal health). 
Mic.No: 80366 
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0365 	 Sumberg, J.; Gilbert, E. 1988. Draft 
animals for crop production in the

Gambia. 

s.n., s.l., 23p., 2 fig., 13 tables; 28 ref.En (En)

0Provides data and analysis related to animal 
traction in The Gambia based on 1986/87 and
1987/88 National Agricultural Sample Surveys,
describing the history of animal traction in the 
country, current populations and distribution of 
draft animals and animal-drawn eauipment. 
Explores the relationship between the level of 
animal-powered mechanization and crop pro
duction activities, and outlines implications
for research and development policy and pro-
grammes. 
Mic.No: 80(023 

0366 	 Tacher, G.; Nicolas, F.; Lachaux. P.
1970. Les bovlns do culture attel6e 

auTchad.(DraftcattleInChad) 
Machinisme Agticole Tropical (France), no. 29, 
p. 15-18, 2 photographs Fr (En) 
C Describesthe rapidincreasein aninialtractionin 
Chad over the last /0 years shown by spectacular
rises in numbers of plows and oxen, but stresses 
problems particularlyin animal health and man-
agement. 
Mic.No: 80804 

0367 	 Tacher, G.; Lachaux, P.; Nicolas, F. 
1971. Les "bovins" de cultureattel6e au Tchad. (Cattle for animal traction In 

Chad) 

Organisation Commune Africaine 
et Malgache,
Yaoundd (Cameroun); Institut d'Elevage et de 
Mddecine Vdtdrinaire des Pays Tropicaux,

Maisons-Alfort (France). In: Colloque sur 1'61e-

vage, Ndjamcna (Chad), 8-13 Dec 1969, p. 252-

267, 3tables; 27 ref. Fr 

E-Examines tie development of animal tractionin 
Chad, with data on different animal diseases, the
economic aspect, role of the rearing service, and 
future prospects. 
Mic.No: 80667 

0368 Tapson, D. 1988. Mechanization or 
animal draft? 

Appropriate Technology Newsletter (South
Africa), v. 5(2), p. 1-3, 2 photographs En 
tDiscusses reasonsfor tte low level of animal 
draft in South Africa andsuggests thatthis is due to 
its inefficiency in use of labour andperformance. 
Suggests thatthe ICRISA T toolbarhasgreatpoten-
tialforuse in the region. 
Mic.No: 80836 

0369 	 Taregue, A.M.M. 1985. Draught
animal power In Bangladesh: An

appraisal. 

Copland, J.W. (ed.). In: Draught animal power
for production, International Workshop on
)raught Animal Power for Production, Towns

ville (Australia), 10-16 Jul 1985. ACIAR 
Proceedings Series, no. 10, p. 165-166, 1 table; 
5 ref. En 
0 Reviews the draft animal power situation in 
Bangladesh, discussing briefly thepopulationand 
status of draft animals, the land-usepattern and 
availabilityoffeedstuffs. 
Mic.No: 80653 

0370 	 Tchougoune, M. 1990. Contraintes 
6 I'utilisation do la traction animale 

au Niger. (Constraints to animal traction use 
In Niger)
Starkey, P.H. (ed.); Faye, A. (ed.). In: Animaltraction for agricultural development, 3.Workshop
of the West Africa Animal Traction Network,
Saly (Senegal), 7-12 Jul 1988, p. 408-412,
2 tables, ISBN 92-9081-046-7 
DDiscussesreasonsfor the slow growth of animal 
traction in Niger. Suggests the constraintsinclude 
the high cost ofimplements, limited accessto credit 
and the low profitabilityof cropproduction.Other 
constraints cited include inadequate training of 
extension workers, difficulties in maintainingand 
repairi'gimplenents,soil degradationand prob
lems of animalhealth andhusbandry. 
Mic.No: 82235 

0371 Tembo, S. 1989. Draught animal 
power research In Zimbabwe: Cur

rent constraints and research opportunities.
Hoffmann, 	 D. (ed.); Nari, J. (ed.); Petheram,
R.J. (ed.). 	 In: Draught animals in rural develop
ment, International Research Symposium on
Draught Animals in Rural Development, Cipanas
(Indonesia), 3-7 Jul 1989. ACIAR Proceedings
Series, no. 27, p. 61-68, 7 tables, I graph; 25 ref., 
ISBN 1-86320-003-7 En (En)
Ofighlights how lack of draft animal power

(mainly oxen) has become critical to crop pro
ductivity in Zimbabwe's communal lands.
 
Outlines DAP research 
at the Univeristy of 
Zitmbabwe and proposes an interdisciplinaryapproach to investigate complementary factors 
involved ia alleviating identified constraints. 
Discusses researchaimed at reducing draftpower
requirements through innovative tillage methods 
andimplements with low draftenergyrequirements
and improving t/te availabledraft power through
improved nutrition regimes and strategic working 
of the animal. 
Mic.No: 80928 

0372 	 Tesfaye Zegeye; Mulugetta Mekuria;
Dixon, J. 1979. Farming systems

project survey - Bako mixed farming zone
(October-November 1977). 

Animal Traction: An Annotated Bibliographic Database 50 



Bibliographic Index: Draft Animals in Farming Systems Around the World 

Institute of Agricultural Research, Addis Ababa 
(Ethiopia), 24p., 18 tables En 

lPresentsthereportofa multidisciplinar, farming 
systems survey conducted in Bako area, Ethiopia, 
with reference to farm size, draft animals, vacci
nation, factors leading to diminished livestock 
number;problemsofsorghumproduction,protein 
consumption, and grainstorage. Outlines research 
priorityin animalandcrop production. 
Mic.No: 17104 

0373 Toulmin, C. 1982. The effect on 
yields of millet of manuring and of 

ox-plough ownership,
8 p. Ens.n., s.l., 


DDetails findings of a study carried out to de-
termine the impact of manuring on the short-cycle 
millet variety and the effects ofox-plow ownership 
on yields of the longer-cycle millet variety, using
data collected from two mixed farming villages of 
centralMali. 
Mic.No: 8(X)44 

0374 	 Weil, P.M. 1970. Chapter 7. The 
Introduction of the ox plow In
central Gamboa. 


McLoughlin, P.F.M. (ed.). In: African food 
production systems. Cases and theory, Johns 
Hopkins Press. Baltimore (USA), p. 229-263,Hi map En 
fig., I ap 	E 
OAnalyzes the social and economic effects of the
introduction of the ox plow in central Gambia, 
focusing on the activities of the Mixed Farming 
Centre earlier known as the Ox PlowingSchools, 
factors workingfor the acceptance of the plow, and 
effects ofacceptance on production and land use. 
Mic.No: 77235 

0375 	 Wevers, J.D.A.; Dibbits, H.J. 1977. 
Agricultural mechanization In 

northern Nigeria. 
Landbouwkundig Tijdschrift (Netherlands), 
v. 89(7), p. 233-241, 10 ref. NI 
DDiscussestrends in agriculturalmechanizationin 
northern Nigeria, evaluating the relative im-
portance of animal power and small and large 
tractors. Includesdataon time requiredfor various 
tillage operations, yields of maize in relation to 
tillage practices and costs of oxen, animal-drawn 
implements and tractorsplus implements. 
Mic.No: 80723 

0376 	 Whalley, J.; Abiye Astatke. s.d. 
Animal traction In Ethiopia and 

ILCA's research programme In animal 
traction. 
ILCA, Addis Ababa (Ethiopia), 7p., I table En 
ODiscusses the history of the use of domestic 
animals to provide tractivepower for cultivation in 
Ethiopia,outlining major drawbacks and ILCA'S 

attempts io develop a more efficient traction system
that would allow better utilization of available 
resources. 
Mic.No: 30526 

0377 	 Wiggins, L.L.; Evans, C.L. s.d. Mule 
power In Ethiopian agriculture.

College of Agriculture and Mechanical Arts, 
Alemaya (Ethiopia). College of Agriculture and 
Mechanical Arts Experiment Station Bulletin 
(Ethiopia). no. 15, 18p., fig. En
ElAnalyzes work done at the Jimma Agricultural 
Technical School, Ethiopia, to adapt mules and 
suitable implements to Ethiopian agriculture, with 
particular reference to the selection, training, 
feeding and general care of mules; includes an 
assessment of the economic advantages of using
mules for work and simple equipment adapted for 
mules. 
Mic.No: 03373 

0378 Wilson, R.T. 1978. Studies on the 
livestock of southern Darfur,

Sudan. V.Notes on camels. Tropical Animal Health and Production (UK), 

v. 10, p. 19-25, 1 graph, 4 tables; 21 ref., ISSN 
0049-4747. En (En Es Fr) 
IqlPresentsobservationson thepopulation,growth,
body weight, carcass composition, andwork per
formance of camels in southern Darfur, Sudan,
with notes on offtake, slaughtering method, animaldiseases and pests. 
Mic.No: 82090 

0379 	 Wilson, R.T. 1978. Studies on the 
livestock of southern Darfur, 

Sudan. VI. Notes on equines. 
Tropical Animal Health and Production (UK), v. 
10, p. 183-189, 1graph, 3 tables; 12 ref., ISSN 
0049-4747. En (En Es Fr) 
OPresents information on equines in southern 
Darfur,Sudan,particularlyregardingtheirusefor 
transportation, in fuel supply, and in domestic 
water distribution; also discusses population 
structure, growth, body weight and economic role. 
Mic.No: 82090 

0380 Wilson, R.T. 1986. Central Malil: 
Cattle husbandry In the agro

pastoral system. (Mali central - L'61evage
bovin en r6gimo agrupastoral) 
FAO World Animal Review (FAO Revue 
Mondiale de Zootech nie), no. 58, p. 23-30,
8 fig., 6 tables; 7 ref., ISSN 0049-8025. En, Fr 
(En) 
rDescribescattle husbandry in the agropastoral 
system of central Mali, discussing data on the 
management systems and ownership patterns, herd 
demography, and productivity including repro-
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ductive performance, growth, weight, traction and 
meat and milk production. 
Mic.No: 68366 

0381 	 Yang-Lian, F. 1984. The use of 
draught cattle in China.FAO, Rome (Italy). In: Animal energy in agri-

culture in Africa and Asia, FAO Expert Consul-
tation on Appropriate Use of Anim.I Energy inAgriculture in Africa and Asia, Rome (Italy), 15-
19 Nov 1982. FAO Animal Production and Health
Paper, no. 42. p. 21-29, 10 tables; 6 ref., ISBN 

5- 1474 -0 En (E n Fr)92UExamines- X(1 the availability of draft anidals, 
particulariyyellow caittl, buffl es ind the ak,iChina, antd aLsesses their Hork capacityfor differenttypes of activity atId their wnergy requirements.
Mie No: 80(594 

0382 Zerbo, 1). 1986. La traction animale 
au Mall. (Animal traction In Mall)

Mali. Minis re de I'Agriculture, 40p., 9 tables, 
I graph, 16 drawings; 9 ref. Fr
EReports on the current state ofanimal traction in

Mali, inain types of aninal draft equipment used
(illustrated), forges and the production of animal 
draft equipment, and financial and administrativeuspects,a 
Mic.Nu: 81249 

0383 Zerbo, D.; Kantao, A. 1987. Traction 
animale au Mall. (Animal traction

In Mall) 

Mali. Ministre de ['Agriculture, 28p., 4 tables,

I graph, 14 drawings Fr 

CBrief acccounts of the geography ofMali and of 
the historical background to the development ofanimal traction arefollowed by details of types and
numbers of animal-drawn implements (illustrated)
and draft animals used. Data are given on costs of
producing sorghum, groundnuts, rice and maize 
using draft animals. Problems associated with draft 
animals are discussed. 
Mic. No: 80245 

0384 	 Zerbo, D.; Kantao, A. 1988. 

Traction animale au Mall. (Animal


traction In Mall) 

Starkey, P.H. (ed.); Ndiame, F. (cd.). In: Animal 

power in farming systems, Vieweg & Sohn. 

Braunschweig, Wiesbaden (Germany, 
 F.R.). 2.
West Africa Animal Traction Networkshop, 
Freetown (Sierra Leone), 19-25 Sep 1986, 
p. 175-181, 1 fig., 4 tables, ISBN 3-528-02047
4 Fr 
UBrief accounts of the geography of Mali and of
the historical background to the development of 
animal traction arefollowed by details oftypes and
numbers of animal-drawn implements and draft
animals used. Data are given 	 on the costs of 

producing sorghum, groundnuts, rice and maize 
using draft animals. Problems associated with draft
animals are their high initial cost, provision of 
adequate feed during drought and animal health.Mic.No: 82014 

ACTIVITIES OF RESEARCH AND
 
DEVELOPMENT PROJECTS
 

0385 	 Abiye Astatke; Taddesse Tessema. 
1985. Report on a visit to Hararghe

from October 21 to 27, 1985 to assess the 
fro m tOcto n of p o 2 7 , 1 9 8 5 o e r.construction of ponds using animal power. 
ILCA, Addis Ababa (Ethiopia). Highlands
Programme, 6p., I table En
U Reports on a visit made to Hararghe Province,
Ethiopia, by the Highland Programme team ofILCA, to in vestigate the progress in the utilization
of aninal-drawn scoopsdistributed in the Province 
by the Ministry ofAgriculture for the construction 
ofponds. 
Mic.No: 35476 

0386 	 Abiye Haile Selassie; Cossins, N.J. 
1985. Use of ox-drawn scoops forpond maintenance In the southern Ethiopian

rangelands. (L'excavateur Atraction bovinegl n s Le c vte r rci nb vn 
pour I'entretien dessud-dthloplen) mares des parcours du 

ILCA Newsletter (CIPEA actualit~s), v. 4(1), 
p. 5-6, 2 photographs; 2 ref., ISSN 0255-0024 
(E) and ISSN 0255-(X132 (F). En, Fr 
DReports the initial results of a trial conducted to
study the feasibility ofusing ox-drawn scoops for 
desilting ponds in the Ethiopianhighlands.
Mic.No: 66207 

0387 	 Allagnat, P. 1985. Des boeufs et des 
hommes. Dveloppement de la


traction animale dans la Vall6e Mabole, Sierra

Leone. Texte du montage diapositive (version

frangalse) r6allse h partir d'un travail au seln

du Work Oxen Project. (Oxen and men. Devel
opment of animal traction in the Mabole
 
Valley. Text accompanying a slide presen
tation prepared on site 
at the Work Oxen 
Project) 
Groupe de Recherche et d'Echanges Tech
nologiques, Paris (France), 10p. Fr
 
OTexttoaccompanyaslidepresentationonanimal 
traction compared with traditional methods of
cultivation in the Mabole Valley ofSierra Leone. 
Mac.No: 80325 

0388 Allagnat, P. 1985. Introduction dela 
culture attel6e et 6volution des 

syst~mes d'exploitation dans Ia Vall6e 
Mabole (Sierra Leone). (Introduction of animal
traction and development of farming systems
In the Mabole Valley, Sierra Leone) 
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Journe d'Etude sur la Culture avec Traction 
Animale, Paris (France), 7Mar 1985. Machinisme 
Agricole Tropical (France), no. 91, p. 44-46, 
2 tables, I photograph Fr 
[Presents results of a study carried out by the 
Sierra Leone Work Oxen Projectto investigate the 
economic and social impact of animal traction on 
peasant smallholdings. 
Mic.No: 80793 

0389 Amadou, A. 1981. Rapport de
stage: 6tude des probl6mes et desobstacles maeurd,a'introducton de Ia 

otraclesn animate our litroduto e 
traction animale pour les travaux agricoleadane Ia zone du Projet Productivit6 Tahoua. 
(Report of a training course - study of prob- 
lems end major obstacles to the Introduction 
of ani al traction for agricultural use in the 
Tahoua project zone) 
Universit6 de Niamey (Niger). Ecole Supdrieure
d'Agronomie, 34p., 10 ref. Fr 
ElAnalvzes problems and obstacles related to the 
introduction ofaninal traction as a way ofinproving 
agriculturalproductivity, examining the possibilities 
ofdifftinganimaltractiontechnologyin rural areas. 
Mic.No: 75957 

0390 Anderson, F.M. 1984. An overviewof ILCA's animal tracton research 

In Ethiopia. 
Flora, C.13. (cd.); Nichols, P.P. (comp.). In:
Animals in the farming system. Proceedings of a 
symposium, 3. Annual Farming Systems Research 
Symposium, Kansas (USA). 31 Oct-2 Nov 1983. 
Farming Systems Research Paper Series (USA), 
no. 6, p. 178-183, I ref. En (En) 
EJSummarizes ILCA's basic and applied research 
on different a.spects ofthe use of draft animals in the 
highlands of Ethiopia, especially regarding 
suitability testing of different implements for use 
with indigenous oxen, comparison in performance 
and feed requirements of local and crossbred oxen, 
evaluation of crossbred cows for both work and 
milk production, use of a modified plow to be 
drawn by a single ox, and pond excavation with 
metal scoops using only oxen power. 
Mic.No: 78622 

0391 Anon. 1973. Projet d'opdration de 
vulgarisation de la culture attelde 

et d'animation rurale dana I'Adamaoua. 
(Extension project for animal traction and 
rural development In Adamoua) 
s. n., s.I., 65p., 49 tables, 4 maps Fr 
rStudies rural development, with particular 
reference to animal traction activities, in eight 
sectors grouped under three zones at Adamaoua in 
Cameroon, in order to address development 
problems in general and to encourage and prepare 
national institutiony necessary for development. 
Mic.No: 20804 

0392 Anon. 1973. A preliminary assess
ment of the requirements for the 

supplementary supply of seed and draught 
oxen In the drought afflicted areas of Tigre,
WolIo and Northern Shoe for the 1966 E.C. 
crop season (1974 G.C.).
Ethiopia. Ministry of Agriculture. Planning and 
Programming Dept., 18p. En (En) 
ElPresents a preliminary assessment of the require
ments for the supplementary supply of seed and 
draft oxen in the drought-affected areas of Tigre,
Wollo and northern Shoa in Ethiopia, for the 1966E. C. crop seasons. Identifies inputs necessary to 
bring production to normaland indicate to govern
ment the estimated requirements of seed and draft
oesattkiieitsesoloaeud 
oxen, soastotakeimmediatestepstoallocatefunds 
and to put in hand the necessary procurement and 
administrative measures. 
Mic.No: 37774 

0393 Anon. 1974. Dryland Farming
Research Scheme. Third annual 

report: Agronomy. 
Agricultural Research Station, Gaborone (Bots
wana), 29p. En 
LSummarizes results of trials carried out by the 
Dryland Farming Research Scheme of Botswana 
in its third year of activity and the final year of
Phase 1,particularly regarding trials on tillage and 
planting practices, and animal-drawn toolcarrier 
research and development.
Mic.No:57317 

0394 Anon. 1974. Note Introductive au 
d6veloppement de Ia production 

bovine on vue de son utilisation pour Ia 
traction animale. (introductory note on ihe 
development of production of cattle for 
animal traction) 
FAO, Rome (Italic), 17p., 1fig. Fr 
UStudies the development of animal production, 
especially production of N'Dama and Borgou 
cattle, for work in Benin, with notes on measures 
that need to be taken. 
Mic.No: 61033 

December 1976. 

0395 Anon. 1976. Dryland Farming 
Research Scheme (DLFRS), Bots

wana. Initial scientific report Phase II, 

UK. Ministry of Overseas Development; Agri
cultural Research Station, Gaborone (Botswana), 
138p., 15 fig., 4maps; tables En 
rlReportson the scientific aspects of the initial year 
ofactivity (July 1975 to 1976) of the Dryland Farm
ing Research Team in Botswana, with particular 
reference to studies on agricultural engineering, 
crop physiology and climate, agricultural systems 
using oxen, and animal-drawn equipment develop
ment. 
Mic.No: 57322 
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0396 	 Anon. 1977. Projet de dlveloppe-
ment de Ia culture attelle et de [a

production animale, Bdnln. Conclusions et 
recommandations du projet. Rapport terminal,
(Project for the development of animal traction 
and animal production, Benin. Project conclu-
sions and recommendations. Final report)
FAO, Rome (Italy). Agriculture Dept, 37p., ref.
Fr 
C Presents 	 data and recommendations for the
development of crop cultivation using draft 
animals, especially oxen, improvement of pro-
duction and marketing of livestock and meat, and 
for the preparation of training courses and fellow.ships on the use, maintenance and repairagricultural machine tools and farm implemnts;of 
includesbibliography. 
Mic.No: 80713 

0397 	 Anon. 1977. Evaluation of Farming
Systems and Agricultural Im-

plements Project (EFSAIP), Botswana. Report
No. 1.Animal draft systems study.
Botswana. Ministry of Agriculture. Evaluation of
Farming Systems and Agricultural Implements
Project, 167 p., fig., tables, photographs; ref. En 
DPresents results of farm trials in which tillage 
using the Versatool, Makgonatsotlhe, AMP
(autumn mouldboard plowing) and SMP (summer
mouldboard plowing) systems compared.were 
Discusses engineering aspects of the two tool-
carriers. 
Mic.No: 80825 

0398 	 Anon. 1977. Report no. 1: Animal 
draft systems study.


Agricultural Research Station, Gaborone (Bots-

wana), 167p., 8 fig., 78 tables, 27 plates En

0Presents results of trials carried out in Botswana 

to determine the advantages of using an animal

draft minimum tillage crop production system

under extensive farm conditions, to identify areas 
for further research, arid to examine the durability
and ease of the toolcarrier and identify modifi-
cations necessary in design or technique.
Mic.No: 57639 

0399 	 Anon. 1978. Un exemple do 
mlcanlsation r6ussl: Le proJet

FAO d'asslstance Ila culture attelie en Haute 
Volta. (An example of successful mechaniz-
atlon: The FAO project on ox cultivation In
Upper Volta) 
Afrique Agriculture (France), no. 32, p. 28-31,
3illus. Fr 
DDiscusses technical as.stance by the FAO for
animal traction in Burkina Faso, with notes on
various uses of draft animals, adaptation of 
agricultural equipment to local conditions, and the
supply of oxen. 
Mic.No: 10219 

0400 	 Anon. 1978. Evaluation of Farming
Systems and Agricultural im

plements Project (EFSAIP), Botswana. Report 
no. 2. Animal draft systems study.
Botswana. Ministry of Agriculture. Evaluation of
Farming Systems and Agricultural Implements
Project, 106p., fig., tables, photographs; ref. En
ODescribes the evaluation in Botswana of two 
improved farming systems using the Versatool and
Makgonatsotlhe toolcarriers compared with the
traditional autumn mouldboard plow (AMP)
system. 
Mic.No: 80826 

0401 	 Anon. 1979. Evaluation of Farming
Systems and Agricultural Im

plements Project (EFSAIP), Botswana. Report
no.3.
Botswana. Ministry of Agriculture. Evaluation of
Farming Systems and Agricultural Implements
Project, 46p., 5fig., 33 tables; 6 ref. En
OGives results offield trials in Botswana in which
improved farming systems (Makgonatsotlhe,
EFSAI', SAFIM andplowplantingbyhandevery
third furrow) were compared with broadcast-sown 
control plots ofsorghum. 
Mic.No: 80827 

0402 	 Anon. 1980. Sri Lanka-final report.
FAO, Rome (Italy). International 

Scheme for the Coordination of Dairy Develop
ment; FAO, Rome (Italy). International Meat 
Development Scheme, 109p., I map, 9 tables EnOPresents report prepared by the InternationalScheme for the Coordination of Dairy Develop
mernt and the InternationalMeat Development
Scheme on livestock production in Sri Lanka,
mentioning the general livestock policy, the avail
ability and utilization ofgenetic andfeed resources,
the animal health situation, education, training,
research and extension activities and the develop
ment of draft animals and the dairy and meat 
industries, includes project proposals for various 
action programmes to be pursued by the Govern
ment. 
Mic.No: 17834 

0403 	 Anon. 1981. Evaluation of Farming
Systems and Agricultural Implements Project (EFSAIP), Botswana. Report 

no. 5,1980-81.
Botswana. Ministry of Agriculture. Div. of
Agricultural Research, 149p., 20 photographs,
9fig., 81 tables En 
EReports on the activities of the Evaluation of
Farming Systems and Agricultural Implements
Project (EFSAIP) in Botswana, particularly
regarding work on the evaluation of animal draft 
systems, intercropping systems, and the develop
ment ofdifferent farm machinery and equipment.
Mic.No: 30580 
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0404 Anon. 1981. Ideas that work. 
SENELA (Gambia), no. 18, p. 16-

17, 2photographs En 
DDescribesAction Aid field demonstrationsfor 
women involed in rainfed rice production in 
which a toolbardesignedfor a single donkey was 
adaptedso thata Sine hoe could be drawnby apair 
ofdonkeys andapairofdonkeys successfullydrew 
a mouldboardplow attached to the Occidentale 
hoe. Notes that a package of 2 donkeys, an 
Occidentale weeder and plow and separateseeder 
costs less than half that of a similar ox-based 
package.
Mic.No: 80789 

0405 	 Anon. 1981. ILCA quinquennial 
review. Consultancy reports on 

animal traction and human nutrition. 
ILCA, Addis Ababa (Ethiopia), v.p., fig., tables; 
ref. En 
[Reportson visits to ILCA 'sHighlandsProgramme 
in Ethiopiain orderto appraiseresults of research 
on animal traction and advise on further research 
as well as to advise on the design and analysis of 
nutrition surveys in ILCA's socio-economic 
studies in Mali. 
Mic.No: 18648 

0406 	 Anon. 1982. Etude d'un syst6me 
technique de production on 

culture attele. Ferme d'Angeradebou:
Rapport campagne 1981. (Study of a pro
duction system using animal power. Angara-
debou Farm: Report of activities, 1981)
Bdnin. Minist&e de I'Enseignement Supdrieur et 
de la Recherche Scientifique. Direction de la 
Recherche Coton et Fibres, 48p., 22 tables Fr 
OAnalyzes the setting up of an experimental farm 
at Angaradebou in central Benin which uses 
animal traction on 8 hectares of land, examining 
animal traction and manual work carried out 
on the farm as well as human labour require-
ments. 
Mic. No: 60812 

0407 	 Anon. 1982. ILCA Debre Berhan 
Research Station. Annual Report 

1981. 
ILCA, Addis Ababa (Ethiopia). Highlands
Programme, 1 6p., 50 tables En 
F-Describesresearchactivitiesandresults obtained 
at the ILCA Debre Berhan Research Station in 
Ethiopiaduring 1981, with particularemphasis on 
systems research and studies on livestock, cereals, 
andforage agronomy. Briefsection on the animal 
traction programme outlines the objectives and 
results of experiments on cow and oxen traction, 
feed regimesofdraft aniimalsand on power output 
ofdifferent types of draftan,,'nals. 
Mic.No: 80974 

0408 	 Anon. 1982. Projet do d6voloppe
ment do Is culture attel6e sur lea 

p6rim6tras Irrlgu6a. Rapport g6n6ral sur Ia 
situation du projet au 31 Dkcembre 1981. 
Pr6vislons do r6allsatlon pour I'ann6e 1982. 
(Project on development of animal traction In 
Irrigatedareas. General report on the status of 
the project up to 31 Docemberi 981. Forecasts 
for 1982) 
Niger. Minist.re du Ddveloppement Rural. 
Office National des Amdnagements Hydro-
Agricoles, 17p. Fr 
DReports on technical and financial aspects of 
operationsconcernedwith the setting up of animal 
tractionprojects in irrigatedareasin Niger. 
Mic.No: 76046 

0409 	 Anon. 1982. Evaluation of animal 
production operations financed by

the European Community. Synthesis report.
Sotesa International, Italy, 124p., 91 ref. En 
C-Presentsresults of the evaluationof 17 European 
Community financed animal production opera
tions involving the development of traditionaland 
modern livestock productionsystems, draftanimal 
operations, meat processing and marketing and 
health protection activities. Focusses on the im
portance ofmanagementandorganizationproblems 
over technical solutions adoptedin light of experi
ence gainedin Africa. 
Mic.No: 57428 

0410 	 Anon. 1983. Regional Project on 
Farm Tool and Equipment Tech

nology, Basic Needs and Employment. ILO/ 
FINI78/RAF/2. Appropriate farm equipment
technology for the small-scale traditional 
sector. The case of Botswana (Country Pro
file 1). 
fLO, Geneva (Switzerland), 102p., 3 fig., 30 
tables, 4 maps; 35 ref., ISBN 92-2-103608-1 En 
(En) 
E]Describesthe agricultureand economy of Bots
wana including patterns offarm implementuse and 
discusses the following topics: evaluation offarm 
equipment innovations; supply, demand and 
distribution of farm tools and implements; local 
manufactureoffarm tools and implements; indus
trial and mechanization policy and strategy; 
constraintsto wider use offarm equipment inno
vations;institutionalsupport and infrastructure. 
Mic. No: 80834 

0411 	 Anon. 1983. Regional Project on 
Farm Tool and Equipment Tech

nology, Basic Needs and Employment. ILO/
FINf78/RAF/2. Appropriate farm equipment 
technology for the small-acale traditional 
sector. The case of Tanzania (Country Pro
file 3). 
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ILO, Geneva (Switzerland), 123p.. 34 tables; 4(0
ref., ISBN 92-2-103610-3 En
UReviews the rural economy, environment and
farming practices of Tanzania and discusses thefollowing topics. evaluation of fairm equipmentinnovations, supply, demand and marketing of
farm tools and implements; local manufacture offarm tools and imple'ents; industrial and 
mechanization policy and strategy; constraintstowider uve of farm equipment innovations, insti-tutional support and infrastructure. Concludes that
oxenization and a mix oJ o.ren and traditional 
implements provide the best alternative for most
farmers. 
Mic.No: 81819 

0412 Anon. 1983. Regional Project on
Farm Tool and Equipment Tech-nology, Basic Needs and Employment. ILO/FIN/78/RAF/2. Appropriate farm equipmenttechnology for the small-scale traditional 

sector. The case of Zambia 	 (Country Pro-file 5). 
ILO, Geneva (Switzerland), 106p.. 31 tables.4 maps; 49 ref., IS13N 92-2- 113611 - I En
C Gives background informnation on Zambianagriculture followed by detailedchapters on: evalu-
ation of farn equipment innovations; supply,demand and mnarketing of far,, tools and i.in-
plenents; local manufacture offarm tools and ira-
plemeents; industrialand mechanizationpolicy andstrategy; constraints to wider use of farn equip-
inent innovations; institutional support and
infrastructure. Concludes that ali integrated 
approach to research and extensionmarkedly increase productioni. would 
markdyi.n 	 crs p nMic No: 80820 

0413 Anon. 1983. Introduction of animal 
traction. Document with back-ground Information to prepare main options


for Mwanga Project, Tanzania. 

Aangepaste Technologic Ontwikkelingslanden,


28Leuven (Belgium), p., 2tables; 2 ref. En
ODescribes the possible effects of the introduction 

of animal traction on traditionalfarmingpractices

in Tanzania, agricultural activities which could be 

mechanized (with possible schemes), provision,

maintenance and 
 repair of implements, animalhusbandry and veterinary and economic aspects.MieNo: 81436 

0414 	 Anon. 1985. Exp6rlence de Ia 
DRSPR an matl6re de cultureattel6e en zone MalI-Sud. (Experiences of the

DRSPR In animal traction In southern Mall)
Mali. Minist6re de I'Agriculture, Volet Fonse-
bougou. Div. de Recherches sur les Systbmes deProduction Rurale, 47p., 9 fig., 17 tables Fr 
ODescribes the role of the DRSPR in the promotion
ofanimal traction research in Mah-Sua including 

animal training, health and animal-drawn equip
ment. 
Mic.No: 80255 

0415 	 Anon. 1985. Animal draught power.
Zambia. Ministry of Agriculture and

Water Development, 16 2p., I fig., 46 tables En 
(En)
C Presents a strategy for development of animal
draft power in Zambia including an investment 
programme for 1986-90 and specific plans for 
each province. 
Mic.No: 81461 

0416 	 Anon. 1985. Report of joint Interagency mission on the preparatory
work for the establishment of an AfricanRegional Network for agricultural tools andequipment. Sudan, Ethiopia, Tanzania,Zambia, Botswana and Kenya. 26 January
9 March 1985.

ILO, Geneva (Switzerland); FAO, Rome (Italy),
126p. En
 
UDescribes the purposes and terms of reference of
the mission and gives details of visits to 6 countries.
Concludes that. agriculture is limited b v use ofmul
tipurpose traditional hand tools; atinal draftequipment other than plows is scarce; there is
potential for a cheap, light plow with a range of 
animal-drawn implements; nechanical powertechnology should complement trot compete with
ox-cultivation; agricultural extension services
should be strengthened; there is a lack of well
defined national agricultural mechanizationplce, 	 ainlarclua ucaiaipolicies; manufacturing capacity is poor andcommercialization of effective prototypes has 
not occurred. Identifies a wide range of areas for 
mutually beneficial TCDC activities anong Net
work participating countries and recommends that
the thrust 
 of Network activities would be on
 
mechanization technology appropriate to specific
country situations. The six countries visited had

agreed to participate in the Network and it was

recommended that Zimbabawe and Uganda 
 be
asked to join. 
Mic.No: 80901 

0417 	 Anon. 1985. Kenya:water harvesting Appropriatemethods gainground. 

Intermediate Technology Development Group,Ardington (UK). Intermediate Technology News
(UK), lp.,2 photographs En
rjDescribes the introduction of draft animals
(mainly donkeys but some camels) into the Turkana
region of Kenya for bund creation and maintenance
and forfield cultivation. Discusses the initiation oflocal production of animal draft implements and 
harnesses. 
MicNo: 80163 
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0418 Anon. 197. Documentation of the 
Animal Traction Thrust Planning 

Workshop for the period 1988-92 on the basis 
of the goal-orientad project planning (GOPP) 
method. 
ILCA, Addis Ababi (Ethiopia.. Highlands 
Programme. ILCA Animal Traction Thrust Plan-
ning Conference, Addis Ababa (Ethiopia), 7-11 
Sep 1987, 41p., fig., tables En 
ElAssesses the adaptation and testing of low-cost 
implements project planniug matrix (PPM), intro-
duction of draft animal power 'DAP) into areas 
without traditional DA P tve, draft animal working 
efficiency at low feeding t eels, integration ofdiaft 
animal technologies in mixed crop-livestock 
production systemns, and alternative sources and 
use ofdraft animnals. Shows the hierarchy of PPM's 
in the Research Departmnent,and project planning 
matrix of the Animal Traction Thrust. 
Mic. No: 39747 

0419 Anon. 1987. Extract from the 
Animal Draught Power Report 

presented to the i.,tional Workshop on Farm 
Tools and Equipment Technology. 
Zambia. Ministry of Agriculture and Watt: 
Development. Agricultural Engineering Sectio;; 
ILO, Geneva (Switzerl;ind). National Workshop 
on Farm Tools and Equipment Technology, Basic 
Needs and Employment, Lusaka (Zambia), 26
28 Nov 1985, p.35-55, 12 tables En (En) 
E-Suggests that animnal draft projects which h~we 
proved viable economically and acceptable to 
Zambian farmers over the last 20 'ears should be 
integrated into a single programme. Discusses 
supply and demand of draft oxen and animal-
drawn equipment, economic aspects, promnotion of 
rural artisans such as blacksmiths, development of 
equipment for farming systens, improved animal 
managementand use of cows as draft animals. 
Mic.No: 80823 

0420 Anon. 1987. Inquest of afrcutural 
I wht, on polticy 519d skart-

eglee In the United Republic of Tanzarna. 
ILO, Geneva (Switzerland); Tanzania. Ministry 
of Agriculture and Livestock Development. 
National Workshop on Farm Tools and Equip-
ment Technology, Basic Needs and Employment, 
Dar-es-Salaam (Tanzania), 8-10 Oct 1985, 74p., 
12 tables; 4 ref., ISBN 92-2-105482-9 En 
UReports on the first of a series of national work
shops im:plemented by the ILO and Tanzanian 
Ministry of Agricultu,e and Livestock Develop-
ment and financed by the Finnish Government 
which covered: Demand/supply relationships and 
marketing of farm equipment; evaluation of farm 
equipment innovations; c:nstraintsto the wideruse 
of farm equipment innovations; policy dimen-
sions; local manufacture, trade and distribution of 
farm tools and implements; institutional support 

and infrastructure. Four papers are abstracted 
separately. 
Mic.No: 80814 

0421 Anon. 1987. Research proposals of 
the ANTRAC Working Group, pre

pared for discussion at the ARAB meotings 
April 13th-16th at Sapu Agricultural Station. 
Gambian Agricultural Research and Diversifi
cation Project, Cape St. Mary. Animal Traction 
Working Group, 8p. En 
DFollowing an extensive literature review and 
rapid reconnaissance survey the multidisciplinary 
animal traction (ANTRAC) working group put 
forward research proposals in thefollowingfields: 
supply of equipment and credit; health and nu. 
trition (establishment of an effective aninal health 
data collection system and a multidisciplinary 
Animal Feed and Nutrition task force to coordinate 
research on forage production, feed conservation, 
feed analysis and aninal feeding trials); extension 
methodology; a draft cow (N'Dama) feasibility 
study; evaluation of fertilizer applicator and a 
furrow-opener for the Super Eco seeder; post
harvest processing; mechanization of rice pro
duction; cottonseed processing; ridge cultivation 
and water-lifting. 
Mic.No: 80292 

0422 Anon. 1987. Structural readjust
ments and Zambia's self-reliance 

In farm equipment. 
ILO, Geneva (Switzerland); Zambia. Ministry of 
Agriculture and Water Development. National 
Workshop on Farm Tools and Equipment Tech
nology, Basic Needs and Employment, Lusaka 
(Zambia), 26-28 Nov 1985, 140p., 1 fig., 
12 tables; 27 ref., ISBN 92-2-105483-7 En (En) 
OIssu,. discussed in this workshop, the second in a 
series implemented by ILO and the Zambian 
Ministry of Agriculture and Water Development
and financed by the Government of Finland, were: 
demand-supply relationships and marketing of 
farm equipment; evaluation of farm equipment 
innovations; constraints to the wider use of farm 
equipment innovations; policy dimensions; local 
manufacture, trade and distribution of farm tools 
and implements; irstitutionalsupport and infra
structure. Two papers are abstracted separately. 
Mic.No: 80822 

0423 Anon. 1987. Force animale. 
Projet pour ]a Promotion de la 

Traction Animate, Atakpame (Togo). Force 
Animale (Togo), no. 1, 20p., drawings Fr 
OThis first ivsue of an extension publication 
devoted to the promotion of animal traction 
contains articles on the importance ofprophylaxis 
in animal health, a brief report on a meeting on the 
subject ofanima; :actionheld on 18 February 1987 
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and short technical reports on plows and ridge
cultivation. 
Mic.No: 80799 

0424 Anon. s.d. Evaluation of Farming
Systems and Agrcultural Im-

plements Project (EFSAiP), Botswana. Report 
no. 7,1i82-83. 
Botswana. 	Ministry of Agriculture. Div. of

Agricultural Research, 129p., 12 photographs,tables; ref. En 
OReports on the work carried out by the Evalu
ation of Farming Systems and Agricultural hnplements Project (EFSAIP) in Botswana during
the 1982/83 season, especially on agricultural
engineering, countrywide testing of Sebele
Planters, ox cultivation, field trials on improved
cultivation systems, fodder production, .onparative
study ofdraft systems and tilne of planting obser-
vations. 
Mic.No: 85524 

0425 	 Anon. s.d. Evaluation of Farming 
Systems and Agricultural Implements Project (EFSAIP), Botswana. Report

no.8. Part Ii: Summary 1976-1984. 
Botswana. Ministry of Agriculture. Div. of 
A gricultural Research, 403p., fig., tables; ref. En
OSummarizes eight seasons work by the EFSAIP 
in Botswana from 1976 to 1984, especially regard-
ing machinery development, animal draft systemsstudy, witchweed and insecticide investigations,
fodder production and use, sorghum/cowpea
intercropping, equipment testing, time ofplanting
observations, economics of smallholdercrop pro-
duction, and farmer resource survey.
Mic.No: 35716 

0426 Anon. s.d. Evaluation of Farming
Systems and Agricultural Im-

plements Project (EFSAIP), Botswana. Report
no. 6,1981-82. 

Botswana. Ministry of Agriculture. Div. of

Agricultural Research, 188p., 16 illus., 72 tables;

8 ref. En 

-Reports on the activities of the Evaluation of 

Farming Systems anid Agricultural hnplements

Project (EFSAIP) in Botswana during the 1981/82 
season, especially on agricultural engineering,
countrywide testing of Sebele Planters, animal
traction, ox cultivation, field trials of improved
traditional systems, intercropping trials, witchweedcounter measures, and the production of fodder 
crops for cattle. 
Mic.No: 33038 

0427 Anon. s.d. Farm management
studies. Sedibeng Experimental

Unit Farms, six-year report, 1965/66-1970171. 

Botswana. Ministry of Agriculture. Div. of
Planning and Statistics, v.p., 18 tables En 
OSummarizes findings from two experimental
farms established at Sedibeng in Botswana, one 
employing tractor and the other ox draft, in orderto compare costs of ox and tractor cultivation,
yields of various crops, breakdown ofcapital and 
recurrent costs, crop labour requirements, profit
ability ofcrop production and optimum cropping
system, and output, costsand receipts from rearing
cattle. 
Mic.No: 11132 

0428 Anon. s.d. Production d'anlmaux 
de trait ot formation h Ia culture 

attel6e (Phase I).(Production of work animals
and training on anhnal traction, Phase I)
Bdnin. Ministdre des Fermes d'Etat, de I'Elevage
 
et de laPdche, 21p. Fr
 
-Describes the activities of an animal traction

operation in Benin, regarding the training of

farmers and the production of working animals

through acattle reproduction project.

Mic.No: 60808 

0429 	 Anon. s.d. Projet biiat6rai de
 
culture attel6A ntPgr e R6pus en

blique PopulaireduBenin:Phasen u(Biat
b l p oj ect lrndute ni ration In 
eral project on Integrated animal traction in
 

the People's Republic of Bonin. Phase I)
 
,2 tables Fr
 

wDiscusses animal traction activities in Benin,

wit/ particularreference to the trainingoffarmers

and attemptsat solving the problem of theshortage

of working animals through a cattle reproduction 
project.
Mic.No: 60864 

0430 	 Anon. s.d. Projet do ddveloppement rural du Borgou. Annexe 5.

Culture attel6e. (Rural development project of

Borgou. Annex 5. Animal traction)

Bdnin. Ministire de Ddveloppement Rural et de
 
l'Action Cooperative, 16p., 5tables Fr
 
OlDescribesan animal traction project at Borgou in
Benin whose objectivesare to overcome constraints 
to oxen cultivation, to intensify the animal traction 
programme through the manufacture and acqui
sition of implements and techniques, and to ensure 
the profitability ofusing animnals for work. 
Mic.No: 60827 

0431 	 Anon. s.d. Proposal to the EEC for 
financial support of a, animal 

traction research network and a forage
research network In sub-Saharan Africa.
ILCA, Addis Ababa (Ethiopia), 18p. EnOPresents specific proposals for the development
and operation of sub-Saharan research networks 
on animal traction and forage, to be funded by the 
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EEC and coordinated by ILCA; includes details of 
the objectives, staff requirement, operation and 
costs of each component. 
Mic.No: 34912 

0432 Anon. s.d. Recherches d'accom-
pagnement I.R.C.T. Culture 

attel6e, Tchamba. (Rapport 1979). (I.R.C.T. 
applied research on animal traction at 
Tchamba. Report for 1979) 
Institut de Recherches du Coton et des Textiles 
Exotiques, Lom6 (Togo). Station d'Anie-Mono, 
v.p., tables Fr 
EStudies technical aspects of anintal traction 
applied at Tchamnba in central Togo, outlining
major observations on animal traction and manual 
work and results obtained. 
Mic.No: 76160 

0433 Anon. s.d. Report on the rapid
reconnaissance survey/literature 

review conducted In January/February 1987 
to Identify research priorities. 
Gambian Agricultural Research and Diversi
fication Project, Cape St. Mary. Animal Traction 
Working Group, 12p., 6ref. En 
ESummarizes the findings of a literature review 
and rapid reconnaissance survey carried out by the 
ANTRAC Working Group in 1987 under the 
following headings: ownership and use of animal 
traction; draft animal health; nutrition; draft 
animal supply; production focus areas (a)trans-
port, (b)rice cultivation, (c)ridge cultivation, 
(d)fertilizer application, (e)water-lifting and 
(f)post-harvestprocessing); institutional support; 
acid de-linting of cotton seeds. 
Mic.No: 80295 

0434 Apetofia, K.V. 1988. Introduction 
de la traction anlmale cans les 

syst~mes d'oxploltation agricole au Togo: le 
problitme de I'approvislonnement en animaux 
de trait. (The Introduction of animal traction In 
the farming systems of Togo: The problem of 
availability of working animals) 
Starkey, P.H. (ed.); Ndiame, F. (ed.). In: Animal 
power in farming systems, Vieweg & Sohn. 
Braunschweig, Wiesbaden (Germany, F.R.). 2. 
West Africa Animal Traction Networkshop, 
Freetown (Sierra Leone), 19-25 Sep 1986, 
p. 353-360, ISBN 3-528-02047-4 Fr (Fr) 

Togo arediscussedandsolutionssuggested. 

0435 Arpaillange, J. 1985. Impact do 
deux d6cennies de culture attel6e 

au B6nin. Rapport de stage du 17 Juln au 14 
septembre 1985. (impact of two decades of 
animal traction In Benin. Report of a training 
course, 17 June to 14 September 1985) 

UNDP, Cotonou (Benin), 22p., I table Fr 
-Reviews the progress made by animal traction in 
Benin in the twenty years following the harnessing 
of the first pair of oxen at Angaradebou. 
Recommends the formation of a Centre National 
de Machinisme Agricole et de Formation en 
Culture Atte! e to promote animal traction on u 
large scale and to improve the testing ofdraft equip
ment and its adaptation to suit tie needs of users 
and to open the wayfor small-scale manufacturing. 
Mic.No: 80345 

0436 Bangura, 
mission 

Progr-mme In Togo. 
Sierra Leone Work 

A.B. 1985. A study 
on the Animal Traction 

Oxen Project, Freetown, 
12p., I table; 3 ref. En 
DReportson an exchange visit to Togo to study the 
organization pattern for the development ofanimal 
traction, extension methodology, training, animal 
health, nutrition and husbandry, draft animnal 
research, equipment and credit. 
Mic.No: 80324 

0437 Bangura, A.B. 1990. Constraints to 
the extension of draught animal 

technology In the farming systems of Sierra 
Leone. 
Starkey, P.H. (ed.); Faye, A. (ed.). In: Animal 
traction for agricultural development, 3. Regional 
Workshop of the West Africa Animal Traction 
Network, Saly (Senegal), 7-12 Jul 1988, p. 324
327, ISBN 92-9081-046-7 En (En) 
DBriefly describes the introduction of work oxen 
technology to Sierra Leone in the 1920s and the role 
of the Work Oxen Programme from 1980. Discus
ses socio-ethnologicalfactors, nature ofihe terrain, 
logistics, availability of animals, diversification of 
animal traction operations, animal health and 
investment capital. Concludes that there is great 
potentialfor use and extension of draft animal tech
nology throughout the country but that lack of 
good veterinary services, inadequate credit 
schemes and insufficientsupportforrecurrentcosts 
are major constraints. 
Mic.No: 82117 

0438 Bangura, J.V. 1985. La culture avec 
traction animale: quelques

exp6riences pays par pays. Sierra Leone. 
-Problems in the availability of draft animals inTogoarediscsse with animal traction: Countryan soltios sugesed.(Cultivation 

experiences. Sierra Leone)Journde d'Etude sur la Culture avec Traction 
Animale, Antony (France), 7 Mar 1985. Afrique
Agriculture (France), no. 122, p. 29, ISSN 0337
9515. Fr 
0Describes the Centre d'Equipement at Rolako, 
Sierra Leone, which aims to satisfy local demand 
forplows and other animal draft equipment, main
tain existing equipment, to collaborate with local 
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blacksmiths, and evaluate and developto 

improved equipment, 

Mic.No: 80661 

0439 	 Bangura, J.V. 1985. Sierra Leone. 
"La pratique des r6parations decharrues dolt tre encourag6e". (SierraLeone. "The practice of repairing plows must

be encouraged") 

Afrique Agriculture (France), 
no. 122 , p. 29-39,ISSN 0337-9515. Fr 
DDescribes briefly the workshop at the Centre

d'Equipenent de Rolako inSierra Leone, withparticular emphasis on the role of the workshop in
the maitenace offarm implemens.
Mic.No: 801625 

0440 	 Bansal, R.K. 1986. Farm machinery
research at ICRISAT. 

RNAM Newsletter (Philippines), no. 25, p. 19,
2 photographs EnDBriefly 'escribes fariz equipment research atICRISA T (Internationtl Crops Research Institutefor the Semni-Arid Tropics) (India) which includes
evaluation of options for improved animnal draftequipment and integration of the more promising
ones into more productive and stable farmingsystems. Describes research and progress in 

development ofwhesed toolcarriers. 
Mic.eNo: 80205 

0441 Barreaud, D. 1990. L'approvislon-
nement en animaux de trait:

contrainte pour ['extension de Ia traction
animale en Sierra Leone. (The supply of work 
oxen: Constraints to the extension of animal 
traction in Sierra Leone)
Starkey. P.14 (ed.); Faye, A. (ed.). In: Animaltraction for agricultural development,3. Regional
Workshop of the West Africa Animal TractionNetwork, Saly (Senegal), 7-12 Jul 1988, p. 332-333, ISBN 92-9081-046-7 Fr 
-Discusses 	 problems inraised by difficulties

obtaining draft animals incertain regions cfSierra
Leone due 
 to lack of local markets amid recent 

attemptsby the Work Oxen Project to supply small
farmers with apair of oxen. Stresses that long-term 

solutions must be found to this problem if Sierra
Leone's use of animal traction is to become more

than marginal. 

Mic.No: 82118 

0442 	 Barwell, I. 1983. The real test 
for technology: Can local manu-facturers use It? (La technologle h I'dpreuve:

les fabricants locaux peuvent-ils l'utillser?)Ceres. FAO Review, v. 16(l), p. 35-37, Iphoto-graph, ISSN 0009-0379. En, Fr 
ElDiscusses obstacles to the acceptance of newagricultural technology by the farmer, including 

lack ofcredit and extension services and sometimes
inappropriate technology. Describes development,
introduction and manufacture of the Nikart 
animal-drawn toolcarrier in India andmodifications.	 design 
Mic.No: 80201
 

0443 Be, RD. s.d. Report on a visit to
Botswana, 24-30 January 1977.

National Inst. of Agricultural Engineering,
Silsoe, Bedford (UK). Overseas Dept., 3 1p. En

OReviews the agricultural engineering aspects of
th Dry Land Farming Research Scheme
Botswana, as.essing the state of development of

in 

animal-drawntoolbars in the country, andpresent
ing an initial assessment of the need for threshing 
and storage of cereals to complement the work of 
cerealproduction. 
Mic.No: 57353 

0444 Bigot, Y. 1983. La cuiture attelse et 
sos imites dans i'nvoution dessyst mes de production en zones de savanes

de Cote d'ivoire. (Animal traction and its IlmltatlonsI n the evolution of production systems
in the savanna regions of Cte dvoire)Machinisme Agricole Tropical (France), no. X4, 
p. 44-52, 1 fig., 3 tables, 5 photographs, I map;26 ref. Fr(En Es Fr)NAnalyzes unsuccessful attempts to introduce
animal traction into the savanna regions ofthe C6tedlvoire and reasons for failure. Discusses 
development of aninal traction from 1971,
constraints 	 to its further development and itsrelationship with animalproductionand breeding.
Mic.No: 80795 

0445 	 Bigot, Y.; Monnier, J.; Landais, E.;
Mandjoba, C. 1983. La cultureattelke en C6ta d'lvoire. De Ia croissance

cotonnl6re au ddveloppement agricole des

rdgions d'dievage bovin. (Animal traction In
C6te d'ivolre. From cotton production to
agricultural develcpment In cattle producing
 
areas)

Cbte dIvoire. Minist~re de I'Agriculture, 250p.,

tables Fr
 
CDescribes the increase in animal traction in
northernC}tedIvoire over the last tefi years and in
particular the relation between crop and animalproduction. Proposes means ofpromoting animal
traction not only in the cotton-growing regions butfor rice, yams andgroundnits. 
Mic.No: 80331 

0446 	 Bizimana, A. 1985. Essals ef
fectu s sur latraction animale au

projet DERVAM. D36veloppement rural desvalles de Mutara. (Animal traction trials 

Animal Traction: An Annotated Bibliographic Database 
60 



Bibliographic Index: Activites of Research and Development Projects 

undertaken by projet DEVRAM. Rural devel-
opment In the Mutara valleys)
Universitd Nationale du Rwanda, Butare. Facultd 
d'Agronomie. 1. Colloque National sur la 
Mdcanisation Agricole au Rwanda, Butare 
(Rwanda), 15-21 Apr 1985, p. 67-95, 4 tables, 
2 photographs; 9 ref. Fr 
CReviews animal traction in Africa and compares
the characteristics of animal traction with those of 
tractor cultivation and traditional manual 
methods. Describes animal traction research in 
Rwanda in general and field trials using Ankole 
cattle in particular. 
Mic.No: 80433 

0447 	 Bordet, D. 1988. From research onanimal-drawn implements to 
farmers appropriation: Successes and 
failures of development experience In 
Senegal. 

Agricultural Engineering International Confer
ence, Paris (France), 2-5 Mar 1988. International 
Journal of Agricultural Engineering Research 
(UK), 26p., 53 ref. En (En Fr)
DReviews animal draft equipment produced in 
Senegal over the last 40 years and identifies 
80 single-purpose and 10 multipurpose implements,
Estimates levelof technical adequacy anidacceptance
by farmers for each one and discusses reasons for 
successes and failures (of wheeled toolcarriers in 
particular). Defines the role (f research aid 
development organizations and industrial and 
small-scale manufacturers in the development of 
appropriate implements. 
Mic.No: 80-401 

0448 	 Bowers, R.D. 1983. Accelerated 
development of mechanization 


based on animal power.

Tanzania. Ministry of Agriculture. Agricultural
Planning ant Marketing Div., 7p.En 
0Details specific measures to be taken to promote
animal traction inTanzania primarily ensuring 
adequate supplies of ox plows, demonstrating the 
Government's committment to animal power, 
introducing other implements and promoting use
ofcattle carts. Describes research into and develop-
ment of animal draft equipment.
MicNo: 80437 

0449 Braun, H.J. 1967. Niger. Le 
d6veloppoment do Ia culture 

attel6e au Niger. Rapport au gouvernement.
(Niger. The development of animal traction In 
Niger. Report to the Government)

FAO, Rome (Italy), 30p., I map, 2 tables Fr 

0-Presents report of a UNDP project in Niger for 
the development of cultivation systems using work-
ing animals for plowing, with data on body
condition of animals, farm equipment, and farmers' 
agricultural training, especially in the use offarm 

machinery. Presents recommendations for agri
cultural mechanization, new agricultural equipment,
rural extension, mixed cropping and working
animalszpply. 
Mic.No: 80709 

0450 Chabala, C. s.d. Aspects of the 
draft power constraint on maize 

production In Recommendation Domain No.5 
Kabwe Rural District, Zambia. 
Adaptive Research Planning Team, Kabwe 
(Zambia), lip., 3 tables En 
0 Gives background information on the geography
and socio-economic environment of Recommen
dation Domain 5, Kabwe Rural District, CentralProvince of Zambia followed by data on farming 
systens, maize cultivation practices, factorslimiting increased production and the draft power
problem (mainly training ofoxen and personnel). 
Mic.No: 80456
 

0451 	 Chan, P.A. 1990. A note on animal 
traction research and develop

ment activities In The Gambia. 
Starkey, P.H. (ed.); Faye, A. (ed.). In: Animal 
traction for agricultural development, 3. Regional
Workshop of the West Africa Animal Traction 
Network, Saly (Senegal), 7-12 Jul 1988, p. 306
307, 5 ref., ISBN 92-9081-046-7 En 
[Describespast research in The Gambia which 
concentrated on comparing animal draft eqipment
with traditional methods resulting in the intro
duction in 1975 ofa range ofequipment well suited 
to oxen, horses and donkeys. Recent initiatives 
included formation ofa multi-disciplinary committee 
to review mechanization-related constraints exist
ing in The Gambia's crop production systems and 
to formulate appropriate research programmes to 
overcome the constraints and increasepotentialfor 
use of animal traction. Outlines an action planfor 
198 7- 90 proposedfollowing an informal survey of 
the animal traction situation throughout the 
country. 
Mic.No: 82115 

0452 	 Chepete, EM.; Mase, C.L. 1987. 
Animal traction and agricultural

mechanization research In Botswana. 
s.n., s.I. Workshop on Animal Traction and 
Agricultural Mechanization Research in SADCC, 
Maputo (Mozambique), 10-14 Aug 1977, 18p., 4 
fig., 4tables; 5 ref. En 
OBriefly reviews agricultural production in Bots
wana and discussespolicies and plans pertaining to 
agricultural mechanization, current mechanized 
techniqes used in agriculture, agricultural
mechanization research, development, extension 
and training, and manufacture, distribution and 
maintenance ofagricultural equipment. 
Mic.No: 80107 
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0453 	 Chiteta, K. 1990. A note on the 
Impact of animal traction In

Zambia. 
Starkey, P.H. (ed.); Faye, A. (ed.). In: An;mal
traction for agricultural development, 3. Regional
Workshop of the West Africa Animal Traction 
Network, Saly (Senegal), 7-12 Jul 1988, p. 450-
451, ISBN 92-9081-046-7 En (En)
ODiscusses the increased importance of livestock
production in Zambia since Independence in 1964 
and impact of animal traction which aroused
interest in small-scale farmers to value oxen more 
than bulls as assets. Government enccuragement of
small-scalefarmers to use animalpower resulted i: 
increased area cultivated, higher crop yields andreduced labour costs, whereas tractor mechaniz-
ation and complex implements resulted in high 
costs to farmers. Discusses the profittabiltiy ofanimal traction. 
MicNo: 82044 

0454 	 Chiumia, R.B.C. 181. An Inves-
tigation Into acceptance of

oxenization in LiIongwe Land Development
Programme area. 
Bunda College of Agriculture, Lilongwe
(Malawi), llp., 11 tables; 7 ref. B.Sc. (Agri-
culture). En (En) 
IPresentsfindingsof asurvey conducted in one ofthe units of the Lilongwe Land Development
Programme, Malawi, in order to investigate
reasons why some farmers have work oxen while 
others do not, with particular emphasis on farm
size. transport problemns and the wealth of the
farmers., 
Mic.No: 551."6 

0455 	 Diallo, A.K. 1988. L'6quipement de 
Ia traction animale au niveau doI'institut des Sciences Agro-zootachniques

(ISAF). (Animal traction equipment at the 
Instltut des Sciences Agro-zootechniques
(ISAF)) 
Starkey, P.H. (ed.); Ndiame, F. (ed.). In: Animal
 power in farming systems, Vieweg & Sohn. 

Braunschweig, Wiesbaden (Germ any, F.R ). 2.

West Africa Animal Traction Networks'op,
Freetown 	 (Sierra Lcone), 19-25 Sep 1986,p. 161-164, 1 table, ISBN 3-528-02047-4 Fr 
OAnimal traction research carried oui oythelSAF
includes draft animal improvement (crossin
native N'Dama cattle with introduced breeds,,
testing new equipment and developing use ofsingleanimals. 
Mic.No: 0,. 

0456 	 Dibbits, H.J. 1987. The state of the 
National Animal Draught PowerProgramme InZambia. 

Department of Agriculture, Lusaka (Zambia).
Animal Draught Power Programme. Workshop 

on Animal Traction and Agricultural Mechan
ization Research in SADCC, Maputo (Mozam
bique), 10-14 Aug 1987, 8p., 3 fig.; 8 ref. En 
ODescribes the integrated approach of the 
Zambian Government Animal Draft Power 
Programme involving various departments within 
the Ministry of Agricu!ture and Water Develop
ment in particular, operating at both national and
regional level. Gives details of interests and
priorities in the fields of research, training,
coordination, harnessing systems, donkeys, im
plements, ox carts, credit supply and village 
blacksmiths. 
Mic.No: 80106 

0457 Dibbits, H.J.; Sindazi, M. 1990.
Historical and present constraints 

to the use of animal traction In Zambia.
Starkey, P.H. (ed.); Faye, A. (ed.). In: Animal
traction for agricultural development, 3.Regional 
Workshop of the West Africa Animal Traction 
Network, Saly (Senegal), 7-12 Jul 1988, p. 444
449, 1table; 4 ref., ISBN 92-W081-046-7 En (En)
[IA rgues that development of farm mechanization
in Zambia has been disturbed by an invasion of
foreign ox-drawn implements and farm machinery;
local craftsmen were not trained to bridge the gap
between locally available and imported technol
ogy; little was done to develop ox-drawn .,quip

ient; and extension was geared to techniques ;Zed
mainly by the large-scale commercial sector.
Suggests that other constraints to animal traction 
include lack of high quality implements (due to 
poor steel and lack of good designs); a pricing
policy which made imported implements cheaper
than those locally produced; lack of investment inresearch and development; lack of credit and in 
some regions scarcity of cattle. Current government policy in terms offarm power and mechaniz
ation aims'at assisting the small-scale farmers, andthe NationalAnimal Draught Power Development
Programme is attempting to overcome the various 
constraints. 
Mic.No: 82045 

0458 Dicko, M.S, 1986. On-station 
re searchko M .S n . ani m lstA n 

research on draught animals: An
 
example from N iger.

Kearc, S. (ed.). In: Livestock in mixed farming

systems: Research methodologies and priorities.

Proceedings of a workshop, Workshop on Live
stock in Mixed Farming Systems: Research

Methodologies and(Ethiopia), Priorities, Addis Ababa24-27 Jun 1985. FSSP Network
 
Report (USA),
9ref. En 

no. 2, p. 19-26, 1graph, 2 tables; 
DDi cusses the programme of the animal tractionresearch project at ILCA-Niger. Presents results 
of a study undertaken tc assess time saved in soilpreparation by using donkeys and apair ofoxen 
instead ofusing manual labour. 
Mic.No: 80986 
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0459 	 Doerksen, A.; Janzen, N.; Kroeker, 
D.; Rempel, E. 1986. Oxenization: 

An appropriate technology for smallholder 
farms of Mboya Region, Tanzania. Project 
design and plan of operation prepared for the 
Canadian Economic Development Agency.
Mennonite Economic Development Associates, 
Winnipeg (Canada), 69p., 15 fig., 5 tables, 5maps 
En 
CDescribes the oxenization project for the Mbeya
Region of Tanzania which aims at developing a 
marketable interrow cultivator, facilitating the 
design and entrepreneurial production and market- 
ing of ox carts, designing and test-marketing ox-
drawn equipment and promoting the integration of 
animal traction and improved farming systems for 
the smallholder. Includes illustrations of equip-
ment. 
Mic.No: 80444 

0460 	 Donovan, G. 1985. Draught animal 
power: Project co;dsiderations -A 

synopsis. 
Copland, 	 .W. (ed.). In: Draught animal power 
for production, International Workshop on 
Draught Animal Power for Production, Towns-
ville (Australia), 10-16 Jul 1985. ACIAR 
Proceedings Series, no. 10, p. 163-164 En 
0Outlines briefly the most important points that 
should be considered to achieve success with draft 
animal components in development projects. 
Mic.No: 80654 

0461 Eyre, C.V. 1980. Village-brised 
farmer training. The Gambla, 

1977-80 (areport to the British High Commis-
aoner). 
s.n., s.I., 3p. En 
FReports on the success of village-based farmers' 
training centres in The Gambia, the only problems 
being absenteeism of students in the afternoons, 
difficulties in some villages of watering large 
numbers of animals, and the inability of farmers 
after training to buy a full set of Siscoma im-
plements. 
Mic.No: 80298 

0462 	 Fall, A. 1987. El6ments de 
m6thodologie et d'anaiyse pour 

les enqu6tes sur Iomattriel de culture attel6e: 
I'exp6rience de Ia Basse-Casamance. 
(Methodology for and analyals of animaltraction equipment surveys: The LowerCasamanceexpeence) 

Institut Sdndgalais de Recherches Agricoles,
Dakar. ISRA Document de Travail (Senegal), 
no. 87-5, 33p., 4 fig., I map; 5 ref. Fr 
OPresentsdata from an inventory of hand tools 
and animaldraft equipmentcarried out by rEquipe 
de Recherche sur les Systemes de Production de 
Djibelor in the Basse Casamance region of 

Senegal, discusses the methodology used and 
makes recommendations on sampling techniques 
and variables for use in future surveys. 
Mic.No: 80783 

0463 	 Fall, A. 1990. Adoption et prin
cipales contraintes h Is diffusion 

des 6quipements de raction animale en Basso-
Casamance. (Adoption and major constraints 
to the Introduction of animal traction equip
ment InLower Casamance, Senegal) 
Starkey, P.H. (ed.); Faye, A. (ed.). In: Animal 
traction for agricultural development, 3. Regional
Workshop of the West Africa Animal Traction 
Network, Saly (Senegal), 7-12 Jul 1988, p.267
275, 1 map, 2 graphs, I table, ISBN 92-9081
(W6-7 Fr (Fr) 
ElDiscussesmechanization of farming operations 
in the Basse Casamance region of Senegal, ident
ifies four zones in terms of draft animal use and 
concludes that geographical differences offer 
opportunities for different farming systems. 
Discusses various credit supply systems which 
remain the main means ofsupplying farmers with 
draft animals and equipment. 
Mic.No: 82055 

0464 	 Fall, A. 1990. Eldments de 
m6thodologle et d'analyse pour

lea enqu6tes sur le mat6rlel do culture attel6e: 
Experience de a Basso-Casamance. 
(Methodology for the Inventory and analysis 
of animal draft equipment: Experience from 
Lower Casamence, Senegal) 
Starkey, P.H. (ed.); Faye, A. (ed.). In: Animal 
traction for agricultural development, 3. Regional 
Workshop of the West Africa Animal Traction 
Network, Saly (Senegal), 7-12 Jul 1988, p.276
283, 4 fig.; 4 ref., ISBN 92-9081-046-7 Fr 
ElDescribes methodology behind an inventory of 
animal traction equipment and hand tools for 
farming based on experience in the 3asse-
Casamance region ofSenegal. 
Mic.No: 82058 

0465 	 Fischer, R. 1986. Adapting training 
In appropriate technology to a 

conventional training centre. 
GATE (Germany, F.R.), no. 86/4, p. 23-25, 
2 photographs En 
ODescribes the work of the Zimbabwe Agri
cultural Engineering Training Centre (AETC)
which serves large- and small-scale producersproviding 	courses in both tractor and animal 

power. Gives details of animal power courses and 
discusses their main aims and preliminary results.Mic.No: 80453 

0466 	 Goe, M.R.; Abiye Astatke. 1989. 
Development of draught animal 

power systems In Ethiopia. 

Animal Traction: An Annotated Bibliographic Database 63 



Paul Starkey, Sirak Teklu and Michael R.Goe 

Hoffmann, 	D. (ed.); Nari, J. (ed.); Petheram,
R.J. (ed.). In: Draught animals in rural develop-
ment, International Research Symposium onDraught Animals in Rural Development, Cipanas
(Indonesia). 3-7 Jul 1989. ACIAR Proceedings
Series, no. 27, p. 69-77, 47 ref., ISBN 1-86320-
003-7 En (En) 
ODescribes the current role of animal power inEthiopia which is mainly confined to primary and
secondary tillage using a maresha (ard) plow
pilled by a pair ofanimals, usually oxen; donkeys,
horses and mules are used forpacking and riding.
Although research into development ofimplements
to replace the maresha for primary cultivation and 
to develop implements for secondary cultivation
(with lesser emphasis on transport, operation ofrotary-powered Inachiery, water-lifting, earth.
moving amid land-shaping) began in the 1950s,
evaluation at the smnallholder level has been minimal
andhence adoption of mw imiplemnents by farmers
has been poor due to cost and problems with
maintenance and spare parts; research into
the animal component (managemnent, nutrition,
physiology) haUs only recently received atten-
tion. 
Mic.No: 80929 

0467 	 Gryseels, G.; Anderson, F.M. 1983.
Farming systems research InILCA's highlands programme.

Florida Univ., Gainesville (USA). Farming
Systems Support Project. FSSP Newsletter 
(USA), v. 1(3), p. 7-10, 2 photographs, I tableEn 
OExamines farming systems research in ILCA's
Highlands Programmne, with ,.n overview of someinitial results of on-farm studies and examples of
otherresearch activities including the use of singleoxen. 
Mic.No: 78689 

0468 	 Ilarouna. SAS.; Imboden R. 1988.
D6veloppement et adaptation del'6qulpement de traction animale aux condl-


tions locales du Dpartement de Niamey.
(Development and adaptation of animal
traction equipment to conditions at the

D6partement de Niamey)

Starkey, P.I. (ed.); Ndiame, F. (d.). 
 In: Animal 
power in farming systems, Vieweg & Sohn. 
Braunschweig, Wiesbaden (Germany. F.R.). 2.
West Africa Animal Traction Networkshop,
Freetown (Sierra Leone), 19-25 Sep 1986,p. 151-160, ISBN 3-528-02047-4 Fr
ODescribes 	 t/i role of I'Artisanat Rural et duMachinisnme Agricole in Niamiev, Niger, in pro-
moting animal traction and stresses the importanceof cooperation between manufacturers. researchers 
amid users. Modifications made to improve the
Araratoolbar are described. 
Mic.No: 820110 

0469 Hartmann, K. 1987. The state of
agro-mechanisatlon In Tanzania. 

s.n., s.i. 7. DLG Symposium on Mechanization,
Frankfurt (Germany, F.R.), 20-23 Nov 1987,
14p., 6tables En (En)
OReviews the present state ofagro-mechanization
in Tanzania and describes the national agricdtural
mac/hinery and equipment manufacturing industrytogether with support institutions and two
regional centres. Discusses national 

new 
agro

mechanization policy which gives priority to
mechanizing the small farmer by introducing
improved draftantimal equipment.
Mic.No: 80442 

0470 	 Haugh, H.; Gerner-Haugh, I. 1982.
Promotion of draught-animal

traction in Mall through the supply of simple
agricultural equipment. (Encouragement del'utlllsation de Iatraction bovine au Mall par Iafournlture de nat6rlels agrlcoles slmples)
Munzinger, P. (ed.). In: Animal traction in
Africa, p. 405-423, 4 photographs, I chart,
I table, ISBN 3-88085-133-6 En, Fr 

UIDiscusses 	 attempts in Mali to promote animal
traction, outlining social, environnental anid tech
nical conditions prevailing in the country and onindividualfarms as well as the availability of creditfacilities; outlines targets of agricultural policy asdefined in thie 1973- 78five-yearplan and the estab
lishient, responsibilities and activities of the 
"Direction Nationale de Formation et Animation 
Rurale". 
Mic.No: 80699 

0471 Havard, M. 1986. Los conclusions 
des exp6rimentations (1950-1985)

sur lea semis en culture attel6e dos prfIncipakis
esp)ces cultiv6es. (Conclusions of exper-
Iments (1950-1985) on the sowing cl themajor cultivated species)
Institut Sdndgalais de Recherches Agricoles,

Dakar. ISRA Document de Travail (Sngal),

no. 86-10, 95p., 12 fig., 25 tables, 2maps; 68 ref.
 
Fr
 
UGives details and illustrationis ofseeders tested;analyzes the use of the Super Eco seeder for the
principal crops ofthe area; listsmiumbers ofseeders
available and their use by the rural population and 
suggests directionsforfuture research. 
Mic.No: 80784 

0472 Havard, M. 1987. Comment 6volue
le niveau d'6quipement en cultureattel6e des paysans du Sine-Saloum depuls

I'arrdtdu Programme Agricole en 1980? (Howhas the useof animal-drawn cultivation equip
ment by farmers In Sine Saloum changed
since the suspension of the Programme
Agricola In 1980?) 
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Institut Sdndgalais de Recherches Agricoles, 
Dakar, 22p., 4 tables, 2 maps; 5 ref. Fr 
IA study in the Sine Saloum region of Senegal of 
the effects of the suspension in 1980 of the Pro-
gramme Agricole showed that the amount of 
animaltractionequipmentavailablehadnotfallen 
due to the skill of local craftsmen but that its con
dition was deteriorating. Recommendations are 
made to ensure the future development of animal 
traction. 
Mic.No: 80291 

0473 Havard, M. 1987. L'apport do Ia 
recherche en machinisme 6 !a 

mdcanisation do I'agrlculture au S6n6gal. 
(The role of research In the mechanization of 
Senegalese agriculture)
Institut Sdndgalais de Recherchs Agricoles, 
Dakar. ISRA Document de Travail (Senegal), 
no. 87-4, 55p., 2 maps, 3 tables; 25 ref. Fr (Fr) 
E-Discusses the role of research in promoting 
animal traction by testing and improving equip-
ment and by coordinating the various groups 
concerned (manufacturers,developers, usersetc). 
Mic.No: 80782 

0474 Havard, M. 1987. La m6canlaatlon 
agricole face h un changement do 

polttlque d'6quipemont. Le cas de la mise en 
place do la Nouvelle Poliltique Agricolo (NPA).
(Agricultural mechanization In the face of 
changing policy. The case of the Nouvelle 
Politique Agricole (NPA)) 
Institut Sdndgalais de Recherches Agricoles,
Dakar. ISRA Note d'Information (Sdndgal), 
no. 87-7, 15p., I map, 2 tables; 6 ref. Fr (Fr)
DDiscussesthe objectivesof theNouvelle Politique 
Agricole in promoting mechanization through
animal traction and maintaining levels of capital 
investedin animalsandanimaltractionequipment.
Mic.No: 80287 

0475 Havard, M. 1990. Applictiond'une 
mrthode simple do sulvi et 

d'6valtation do Is culture attelre au Bassin 
Arachidler, S6n6gal. (The appilcation of a 
simpie method for monitoring and evaluating 
animal traction In the Bassin Arachidler,
Senegal) 
Starkey, P.H. (ed.); Faye, A. (ed.). In: Animal 
traction for agricultural development, 3. Regional 
Workshop of the West Africa Animal Traction 
Network, Saly (Senegal), 7-12 Jul 1988, p. 248-
255, 1map, 2 tables; 6 ref., ISBN 92-9081-046-7 
Fr (En Fr)
ODescribesaresearchmethodselectedandapplied
in the Bassin Arachidierof Senegal between 1984 
and 1987 to monitorandevaluateeffects ofanimal 
traction. Concludesthat the method is appropriate 
for the region and with modification is applicable 
elsewhere. Results showed that the region can be 

divided into zones according to impact of animal 
tractionand thus recommmendations can be made 
as to conditions,studiesand work requiredfor the 
improveduse ofdraft animals. 
Mic.No: 82059 

0476 Herault, J. 1973. Culture atteie, 
Togo. Rapport do fin do Mission, 

Janvior 1971-Juillet 1972. (Animal traction In 
Togo. Final mission report, January 1971 -
July1972)
FAO, Rome (Italie), 25p., illus., tables Fr 
DDescribes animal tractionactivities, cultivation 
systems and in-service trainingin Togo.
Mic.No: 80718 

0477 Horspool, G.D. 1986. A review of 
EFSAIP machinery development 

(1977-84) with relation to appropriate farm 
equipment Innovation for Botswana. 
ILO, Geneva (Switzerland); Botswana. Ministry 
of Agriculture. In: In'tiatives for farm equip
ment programmes in Botswana: Improving co
ordination, National Workshop on Farm Tools 
and Equipment Technology, Basic Needs and 
Employment, Gaborone (Botswana), 3-5 Dec
1985, p.31-39, 4 ref. En (En)
0Discusses the originalterms of reference of the 
Evaluation of FarmingSystems and Agricultural 
Implements Project (EFSAIP), Botswana, and 
explains reasons for changes in the existing 
systems. Describesefforts to improvethe Mochudi 
toolcarrier,the developmentof the Sebele rangeof 
individual implements, the country-wide testing 
andfarmeroptions. 
Mic.No: N1832 

0478 Huet, P. s.d. Compte rendu do 
mission. Formation et perfec

tionnement en machinisme agricole (culture
attel6e). Exp6rimentatlon. (Mission reporL
Training and specialization In agricultural
machinery (animal traction). Experlmenta
tion) 
Union Nigdrienne de Crddit et de Cooperation,
Niamey; Centre d'Etudes et d'Expdrimentation 
du Machinisme Agricole Tropical, Antony 
(France), 27p. Fr 
ODiscusses issues in the trainingof students and 
refresher courses for training staff in animal 
traction,farm implements, testingofanimal-dravn 
implements and corresponding farming tech
niques. a 
Mic.No: 75446 

0479 Huybens, E.; Keijzer, N.; Esbroeck, 
D. van; Vannoppen, J. 1987. L'intro

duction do Intraction bovine dana Is r6glon do 
Mbuil Mayl (ZaTre). Rapport d'urie recherche 
sur los effete do I'introductlon de Is traction 
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bovine par le Projet Rural et sur lea possibi-
Ilt6s et les Ilmites de ['extension du pro-
gramme. (The Introduction of cattle traction In 
the Mbuji Mayl region, Zaire. Report of 
research on the effects of the Introduction of 
cattle traction by the Projet Rural and possi-
bilities and limitations to the extension of the 
programme)
South Research, lieverlee (Belgium), 212p.,
10 fig., 36 tables, 8graphs, 1map; 24 ref. Fr (Fr) 
[Providesa hackgroundsectionon the geography
and sociology of titMbuji Mavi region of Zaire,
followed by de'tailed sections ot the programmeof 
aninaltraction introduction in the region. D usses 

its effects on the farpning systens andon women of 
the Luba tribe, as iellas economic, strategic and 
methodological aspects 
Mic.No: 85830 

0480 Imboden, R.: Starkey, P.H.; Goe, 
M.R. 1983. Report of the Consult-

ancy Mission for the establishment of a
Technical Cooperation among Developing
Countries (TCDC) Network for development,
research and training in the field of draught
animal power utilization. (Rapport de Ia 
Mission de Consultation Pr6limlnalre 6 I'Eta-
blissement d'un R6seau de Coop6ration
Technique dans les Pays en vole de D6velop-
pement (TCDC) en matlbre do developpement,
recherche et formation pour l'utilisation de 
1'6nergle animale)

FAO, Rome (Italy), 8ip. En, Fr 

DReports on a joint I"AO/ILCA mission toSenegal, Sierra Leone, Tcgo, BurkinaFaso, Niger
and Ethiopia to assess the possibility of setting up a 
TCDC network focussed on research, training and 
development of activities involving use of draft 
aninialpoiver, the overall aimn of the network being
to promote use of draft anitmnal technology tailored 
to rural development. Authorities in countries 
visited were inforimned of the benefits of such a 

network and institutions working on draft power

development were identified and their possible

contributio: to a network assessed. Makes specific

recommendations for establishment of a 
 TCDC 
network, 
Mic.No: 8(0873 

0481 Islam, S.O. s.d. Introduction of 
draught power technology to the 

SAT farmers of Magarini Settlement Project1981-1985. 
McGowan International Pty. Ltd., Malindi 
(Kenya). Magarini Land Settlement Project,
SlIp., 6ref. En 

OReviews the activities of the Magarini Land 
Settlement Project in Kenya between 1981 and 
1985, briefly describing land use practices in the 
area, advantages and disadvantages as well as draft 
power of horses, donkeys, oxen, camels, and 

mules, deficiencies of hand labour, requirements
of animal training and equipment evaluation 
results. Discusses progress and problems encoun
tered in the introduction of animal draft to the 
settlers ofthe Project. 
Mic.No: 80008 

0482 Jaeger, R. 1988. Le d6veloppement
r6cent de ia traction bovine au 

Burundi: le freln des coutumes, les craintes 
qu'elle suscite, los espoirs qu'elle fait naitre. 
Demuhabura aux madudus. (Recent devclop
ments in anima traction in Burund)
Raymond, G. (ed.); Bigot, Y. (ed.); Bordet, 1).
(ed.). In: Economic de [a mdcanisation en rtgion
chaude, Sdminaire d'Economie Rural,, Mont
pellier (France), 12-16 Sep 1988, p. 187-2(11,
I fig., tables, ISBN 2-87614-026-8 Fr 
ODscusses the changing role of cattle from 
ceremonial to draft animals during the 20 years
since animal traction was introduced to Burundi. 
Originally confined to rice cultivation, animal 
traction is now also used for cotton cultivation. 
Data are presented comparing costs of manual 
labour, animal traction and motorization in cotton 
production. Presents results of user surve's in 
terms of es tent to which animnal traction is used,
availability of animnal draft equipment, feeding of 
draft animnals, constrailts to animnal traction 
development and improvements requested by 
users. Discusses prospects for further develop
ment. 
Mie.No: 82076 

0483 Jagne, N.T.; Basse, P.A.0. 1984. A
 
site visit to demonstrations in the


Jah-Kunda and Sutukoba areas of the Upper

River Division, 8-10 August 1984.
 
s.n., s.I.,1
lIp. En 
C-Gives results of a questionnaire to fatrmers to
 
assess current farming practices and their reaction
 
to demonstrations of recomnended practices for
 
each crop and ofvisits by researchers and extension
 
workers to assess the relevance of demonstratiowns
 
to farmers, identify problems atfarmn leve! andpo
mote an interdisciplinary approach. Concludes 
that inplemention of demonstrated practices and 
extension of the area cultivated are constrained by 
a low level of mechanization and recommends 
improvements in the demonstrationprogramme.
Mic.No: 80297 

0484 Jarju, S.M.; Sarr, D.M.; Marong,
A.J. 1988. Animal power equip

ment at the farm level In The Gambia.
Starkey, P.H. (ed.); Ndiame, F. (ed.). In: Animal 
power in farming systems, Vieweg & Sohn. 
Braunschweig, Wiesbaden (Germany, F.R.). 2. 
West Africa Animal Traction Networkshop, Free
town (Sierra Leone), 19-25 Sep 1986, p. 165-168,
I fig.; 2 ref., ISBN 3-528-02047-4 En 
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OThe development of animal traction in The 
Gambia and types of animal-drawn equipment
used at farm level are described, the Sine Hoe 
toolbar from Senegal being the main implement
used. Major problems and constraints relating to
the use of animal draft equipment at field level are 
discussed and solutions suggested. 
Mic.No: 82012 

0485 	 Jay, G. 1985. Critbres de r6usslte 
pour une op6ration de culture 

attel6e dana une r6gion. (Criteria for the 
success of a regional animal traction opor-
atlon). 
Journe d'Etude sur la Culture avec Traction 
Animale, Paris (France), 7 Mar 1985. Machinisme 
Agricole Tropical (France), no. 91, p. 10-11 Fr 
LlSummary of a paper outlining criteria for the 
success of an operation to introduce animal 
traction to a region. Proposes that the operation
should have the following phases: diagnosis of the 
current situation; experimentation; extension, 
Mic.No: 80372 

0486 	 Jutzi, S. 1987. Ar.1mal power for 
Improved management of deep

black clay soils In sub-Saharan Africa (Phase 1: 
Ethiopia). Joint ILCAJICRISATIMOA/Unlversity 
of Alemaye/Addla Ababa University Research,
Training and Outreach Project. Outreach sub
project Deneballnewarl progress report 
March 1987. 
ILCA, Addis Ababa (Ethiopia). Highlands Pro-
gramme, 13p., 7 tables En 
OPresents the activities of the sub-project with 
respect to extension work and defines the relation-
ship between outreach sub-projects with Vertisol 
projects. Discusses sub-project infrastructure and 
equipment, staffing, training of farmers and 
development agents. 
Mic.No: 39216 

0487 	 Jutzi, S.; Anderson, F.M.; Abiye
Astatke. 1987. Low-cost modfl-

cations of the traditional Ethiopian tine 
plough for land shaping and surface drainage
of heavy clay soils: Preliminary results from 
on-farmn verfcatIon trials. (Mod~f~catIons A 
faible coot do raralre traditlonnel 6thloplen 
pour le terrassoment ot le drainage on surface 
do sole argiloux: premiers r6sutats d'essals 
on milieu r6el)
ILCA Bulletin(Bulletin du CIPEA), nc. 27, 
p. 28-31, 3 fig.; 10 ref., ISSN 0255-0008 (E) and 
ISSN 0255-0016 (F). En (En) 
C Describes modifications to the traditional ox-
drawn ard plow (maresha) for use in the construc-
tion of terraces for soil conservation and of raised 
beds and furrows to facilitate drainage on heavy
clay soils together with results of on-station and 

on-farm tests. Both modifications can be made by
village craftsmen. 
Mic.No: 80806 

0488 	 Kabeya, D.S 1990. Exp6rlences en 
traction bovine du Projet Rural 

Dloc6saln, ZaTre. (Experiences of the Proet 
Rural Dlocesaln, Zaire, In cattle traction)
Starkey, P.H. (ed.); Faye, A. (ed.). In: Animal 
traction for agricultural development, 3. Regional
Workshop of the West Africa Animal Traction 
Network, Saly (Senegal), 7-12 Jul 1988, p. 435
441, ISBN 92-9081-046-7 Fr 
LJDescribes the Projet Rural Diocesain started in 
1978 with collaboration between the Catholic 
Diocese of Mbujimayi (Zaire) and Coopibo
(Belgium) to improve thesocio-economic situation 
of farmers by presenting them with methods and 
means of production and helping villages to 
organize themselves with the final aim of increased 
crop and livestockproduction, improved provision
of drinking water and opening-up of villages.
Discusses the agronomic, economic and social
environment of the region, technical aspects of 
animal traction (oxen and equipment), farming 
systems, work capacity of ox-traction, ox-traction 
in Kasai-Oriental, problems encountered and 
future prospects. 
Mic.No: 82228 

0489 	 Kamara, J.A. 1974. Ox-ploughng 
InSierra Leone. 

Starkey, P.H. In: Farming with work oxen in 
Sierra Leone, s.n., s.l. Meeting of Agricultural
Experts of Mano River Union, (Sierra Leone),
20-23 Mar 1974, 9p., 1table; 4 ref. En 
ODescribes the current state of ox-plowing in 
Sierra Leone and constraints to its development
and stresses the lack ofdocumentation. 
Mic.No: 80322 

04,0 	 Kanu, B.H. 1985. Animal traction. A 
credible technolo,- for the ThirdWorld - the Sierra Leone experience.


Sierra Leone Work Oxen Project, Freetown, 8p.,

6 ref. En
 
[]Reviews the current state of animal traction in
Sierra Leone end concludes it is a credible technol
ogyfor the small-scalefarmers who comprise 80% 
of the farming population; makes recommenda
tionsfor itsfurther development. 
Mic.No: 80319 

0491 	 Kanu, B.H. 1988. Animal traction 
development strategies In Sierra 

Leone. 
Starkey, P.H. (ed.); Ndiane, F. (ed.). In: Animal 
power in farming systems, Vieweg & Sohn. 
Braunschweig, Wiesbaden (Germany, F.R.). 2. 
West Africa Animal Traction Networkshop, 
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Freetown 	 (Sierra Leone), 19-25 Sep 1986, 
p. 277-287, 4 tables; 7 ref., ISBN 3-528-02047-
4 En (En) 
rlDescribesthe development ofanimal traction in 
Sierra Leone from 1929, and the recent setting up
of the Sierra Leone Work Oxen Project in cooper-
ation with Njala University College. Explains that 
the Project, that receives British and Frenchsupport aims at developing animal traction through
research, training, publicity, equipment testing and
implement production. Notes that the Project has 
assisted the formationoffarmers' asssociatioisfor 
using work oxen and has helped the Integrated
Agricultural Development Projects and other 
organizations to devehp their own work oxen pro-
grammes, with the Koinadugu project being one of 
the most successful. 
Mic.No: 82022 

0492 	 Kapesebele, P.M. 1983. Country 
Paper- Zambia.

African Farming Equipment Ltd., Lusaka 
(Zambia). Technical Congress held inConjunction
with the Third International Fair: Technology for 
the People, Manila (Philippines), 23-25 Nov 
1983, 35p., 6 tables; 4 ref. En 
rUDiscusses the maanufacture and testing of agri-
cultural machinery including ox-drawn equipmentin Za,,bia and recommnends" that companies be' 
in Zambia n recomendsa atcoa ie bedgiven Governmnent financial assistance to esxpand
(although one factory satisfies local demand and 
exports to neighbouring countries). 
Mic.No: 80462 

0493 	 Kauryno, F.; Rusastra, 1W.; 
Simatupang, P. 1989. Effect of 

govern.nent policies on draught livestock 
development in Indonesia. 

Hoffman, D. (ed.); Nari, J. (ed.); Petheram, R.J.

(ed.). In: Dra-ght animals in rural development,

International Research Symposium on Draught
Animals in Rural Development, Ciparias (In-
donesia), 3-7 Jul 1989. ACIAR Proceedings
Series, no. 27, p. 304-308, 6 tables; 4 ref., !SBN
1-86320-003-7 En (En) 
OReviews government policies affecting draft 
animal development in Indonesia, past perform-
ance, restrictions experienced in the application of 
these policies as well as policies under consideration 
for future adoption. Attempts to develop direction'
for draft animal power ?esearch which link witt, 
government policies. 
Mic.No: 80951 

0494 	 Ker, A.D.R. 1973. The dvelop-
ment of Improved farming systems

based on ox-cultivatIon. 

Amann, V.F. (ed.). In: Agricultural policy issues 

in East Africa, p. 291-320, 6 fig., 8 table'

27 ref. En 


O-Compares and describes ox- and tractor-based 
farming systems for growing cotton, groundnuts
andfinger millet in eastern Uganda with particular
emphasis on operating times and costs of cultiva
tion methods. 
Mic.No: 80200 

0495 	 Kjaerby, F. 1984. The demand for 
ox-ploughs, spare parts and

animal drown equipment. Annex 8:2. Farm 
Implements for small scale farmers. 
Swedish International Development Authority,
Stockholm, 54p..6 tables En 
E'fabuhlates the regional plow population of
Tanzania and discusses the distribution of plows,

shares and chains, present demand for ox plows, 
means of meeting the demand for plows, spare
parts and other implements. Also discusses ox 
carts, herd composition and ox availability.
Mic.No: 80441 

0496 	 Kjaerby, F. 1984. Detailed descrip
tive report on regional visits and 

interviews on household tool Inventories. 
Annex 4:1 to farm Implements for small scale 
farmers. 
Swedish International Development Authority, 
Stockh Inte r e EnStockholm, 76 p.. 3 ref. En 

Gives results of household tool inventories in
Tanzania and comnments on the general supplysT.tuatnind 
Mic.No: 80440 

0497 	 Kone, B. 1990. La traction anlmaledans Ia zone de 'Oprration Haute 
Vall6e, Mall: utillsation et contralntes. (Animal
traction In the Op6ration Haute Vall6e zone,
Mall)
Starkey, P.H. (ed.); Fayc, A. (ed.). In: Animal
traction for agricultural development, 3. Regional

Workshop of the West Africa Animal Traction
 
Network, Saly (Senegal), 7-12 Jul 1988, p. 393
395, 4 tables: 8 ref., ISBN 92-9081-046-7 Fr
 
ODescribes asurvey of draft animal use in villages
of the Operation Haute Vallee (Mali) aimed at 
determining potentialfor and constraints to animal 
traction and to propose short-, medium- and long
term strategies for improving animal traction in the 
region. Concludes that village herds area potential 
source of draft animals and a major problem is
providing sufficient feed in the dry season. 
Mic.No: 82038 

0498 	 Lacca, M.L.; Nielsen, K.; Kruit, F.
1988. Projet UNO/NER003/NSO.

Recherche, production, formation pour l'utill
sation du mat6olel agrlcole en zone sah6 ienne. 
Programme de recherche pour 'hlvernage
1988. (Project UNO/NER/OO3/NSO. Research,
production, training for the utilization of farm 
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equipment In the Soheilan zone. Research 
programme for fln,.t plouiiilng, 1988) 
Niger. Ministre dk' IAgic.lture, no. 4, 42p.,
I I fig. Fr 
CDescribes pro:. ,' /.,tr a series of trials and 
demonstrations ,!aying performance of hand 
tools to that of ain:i traction for production of 
millet, cowpea and vorghum. Research will also 
include dynamometer tests on all forms of animal 
traction used and improvedharnessing techniques. 
Mic.No: 80913 

0499 Landais, E. (ed.) 1986. Mdthodes 
pour [a rmcherche sur les systlmes

d'61ovage en Afrlque Intertropicale. (Methods 
for animal production research In Inter-
tropical Africa) 
Institut d'Elevage et de Mddecine Vit6rinaire des 
Pays Tropicaux, Maisons-Alfort (France). 
Atelier: Mdthodes pour la Recherche sur les 
Syst~mes d'Elevage en Afrique Intertropicale,
Mbour (Smdngal), 2-8 Feb 1986, 733p., fig., 
tables; ref., ISBN 2-85985-122-4 Fr 
OContains 24 papers on animal production
research in inter-tropical Africa one of which, by 
P. Lhoste, is abstracted separately, 
Mic.No: 80904 

0500 Lawson, L.T. 1990. Les contralntes 
de la culture attel6e observ6e par

IaSocl6t6TogolalsedeCoton.(Constralntsto 
animal traction observed by the Soclrt6 
Togolalse do Coton) 
Starkey, P.H. (ed.); Faye, A. (ed.). In: Animal 
traction for agricultural development,3. Regional 
Workshop of the West Africa Animal Traction 
Network, Saly (Senegal), 7-12 Jul 1988, p. 348-
349, ISBN 92-9081-046-7 Fr 
l Gives briefinformation on numbers of oxen and 

numbers and types of animal t action equipment in 
Togo in 1987-8 and discusses constraints to the 
adoption of animal draft technology including
availablity of land, climate, vegetation, lack of live-
stock production and animal health. Proposes 
ways in which the government could promote 
animaltraction. 
Mic.No: 82224 

0501 Leaman, S. 1988. The role of work 
oxen In swamp development In 

Sierra Leone. 
Starkey, P.H. (ed.); Ndiame, F. (ed.). In: Animal 
power in farming systems, Vieweg & Sohn. 
Braunschweig, Wiesbaden (Germany, F.R.). 2. 
West Africa Animal Traction Networkshop, 
Freetown (Sierra Leone), 19-25 Sep 1986, 
p. 288-292, 7 ref., ISBN 3-528-02047-4 En 
(En) 
EFollowing the poor success of trying to increase 
rice yields using ahighly labour-intensive "Asian 
model" of swamp development, it is considered 

that where swamp land isplentiful, extending and 
improving traditional methods may have more 
success. Traditional systems are not dependent on 
fertilizer, use local seeds, and labour is the main 
limiting resource which the use of work oxen could 
relieve. The role of work oxen in these systems is 
discussed and the importance of designing tech
niques around traditional farming systems with 
participation offarmers is stressed. 
Mic.No: 82023 

0502 Lee, P.G. 1980. Dryland Farming 
Research Scheme (DLFRS),

Botswana. Final scientific report of Phase I1. 
Volume 3. Agricultural systems studies. 
Agricultural Research Station, Gaborone (Bots
wana); UK. Ministry of Overseas Development,
106p., 38 fig., 10graphs, 47 tables; 10ref. En (En) 
E]Rep'orts on findings of studies on the effects of 
varying sorghum planting date on pest damage, 
crop yield and response to fertilizers; comparison
of a 'versatool'animal-drawn wheeled toolcarrier 
and a mouldboard ox-plow and ancillary equip
ient; suitability and efficacy of inproved farming
practices; and on sorghum agronomic trials 
comparing different population densities, 
cultivars, planting dates and response to nitrogen 
fertilizers. 
Mic.No: 57327 

0503 Legast, P. 1976. Projet 6levage
Nord, Cameroun:Cultureattel6eet 

embouche paysanne dens les d6partements 
du Diamare, Margul-Wandala, B6nou6. (Nor
them Cameroon livestock project; Animal 
traction and cattle fattening by smallholders 
in Diamare, Margul-Wandala and Benoue 
districts) 
s.n., s.l., 34p., 23 tables Fr 
DExamines animal traction and fattening by 
peasants in the Diamare, Margui-Wandala and 
Benoue districts of Cameroon, presenting tech
nical, financial and economic notes, and defining 
objectives of extension activities regarding animal 
traction and cattle fattening in the three districts. 
Mic.No: 17354 

0504 Lhoste, P. 1990. Les projets do 
d6veloppement do la traction 

animale: lea contraintes 116es h I'animal et lea 
voles d'lnterventlon prioritaires. (Animal
traction development projects: Constraints 
related to animals and priorities for Improve
ment)
Starkey, P.H. (ed.); Faye, A. (ed.). In: Animal 
traction for agricultural development, 3.Regional
Workshop of the West Africa Animal Traction 
Network, Saly (Senegal), 7-12 Jul 1988, p. 115
123, 33 ref., ISBN 92-9081-046-7 Fi (Fr)
OBased on observations by other authors on 
development of animal traction over the last 
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20 years and his own experience in Burkina Faso, 
Ctte d'lvoire, Mali and Senegal the author 
concludes that constraints are specifically related to
the animals, as projectpromoters have given insuf-
ficient importance to aspects novel to the farmer 
like animal health, housing, training, harnessing
and management. Proposes priorities for improv-
ing the situation in regions where animal traction is 
new. Suggests that in the semi-arid Sahel region,
priority be given to feeding, choice of species,
harnessing and animal health; and in the Sudan 
region priority be given to trypanotolerance, 
feeding, health and development of production
systems. 
Mic.No: 82048 

0505 Lichte, J.A. 1985. Togo animal 
traction development, Project

number 693-0218. 
USAID, Washington, D.C. (USA), 70p. En 
OReports on a project aimed at supporting
PROPTA (Projet pour la Promotion de la
Traction Animale) in its efforts to coordinate, 
harmonize and restructure animal traction-related 
policies and extension efforts throughout Togo and 
reinforcing through the PCA (Projet Culture 
Attel~e) the DRDRs (Direction R~gionale de 
Diveioppement Rural) in the Savanes and Kara 
regions through support focussed on the extension 
of animal traction in areas not served by other 
donors, and on applied research. 
Mic. No:80797 

0506 Litschauer, J.G.; Matswe, S. 1983. 
1982 ALDEP program: Baseline 

data and evaluation. 
Botswana. Ministry of Agriculture. Arid Lands
Development Programme Monitoring Unit, 90p.,

46 tables; 2 ref. En 

ElEvaluates the 1981-2 Arable Lands Develop-
ment Program (A LDEP) and includes data on the
draft animals used by participating farms, and on 
creditpackages for draftpower and implements.
Mic.No: 80100 

0507 Losch, B. 1988. L'exp6rience du 
Projet Motorisatlon Pays&nne en 

C6te d'Ivolre. (The experience of the Projet
Motorsaflon Paysanne In C6te d'volre)
Cahiers de la Recherche Ddveloppement (Fr. ce), 
no. 18, p. 1-13, 2 maps, I table; 13 ref. Fr (En Es 
Fr) 

JDescribes the national schemefor the promotion
of mechanization in agriculture and includesabrief 
section on the promotion of better harnessing
techniques and modified Ariana-type plows,
Mic.No: 80329 

0508 Lyimo, E.S. 1987. Demand supply 
analysis: Marketing and dls-

trlbution. 

ILO, Geneva (Switzerland); Tanzania. Ministry
of Agriculture and Livestock Development. In: In 
quest of agricultural mechanisation policy and
strategies in the United Republic of Tanzania,
National Workshop on Farm Tools aa.d Equip
ment Technology, Basic Needs and Employment,
Dar-es-Salaam (Tanzania), 8-10 Oct 1985, 
p. 15-23, 9 tables, ISBN 92-2-105482-9 En 
O-Examines efforts made by the government
owned Ubungo Farm Implements toprovidefarmers
with the equipment necessary to improve labour 
efficiency and notes achievements in manufactur
ing ofhoes and plows.
Mic.No: 80815 

0509 Mack, R.-P. 1984. The Impactof the 
Introduction of work-oxen within 

the frnme ofthe Integrated Rural Development
Program (IRDP) In the North-West-Province of 
Zambia. Consultancy for the German Agency
for Technical Cooperation. 
GTZ, Berlin(Germany, F.R.),81p., 16tablesEn 
[DReports results of a monitoring scheme to 
evaluate the Work Oxen Project of the Integrated
Rural Development Programme in North-Western 
Province, Zambia and concludes that no funda
mental changes have to be made. Discusses 
problems including a shortage of plows and 
suggests possible solutions. 
Mic.No: 80460 

0510 Madeley, J. 1987. Howdraughted up sustainable oxenagrl
culture.
 
International Agricultural Development (UK),
 
v. 7(2), p. 13, 16, 1photograph, ISSN 0261-4413. 
En 
ElDescribes the success of the Cameroon Govern
ment training courses to introduce farmingfanilies 
to animal traction, to develop and introduce 
appropriate equipment and to promote farming
techniques such as intercropping, use of legumes
and new crops. 
Mic.No: 80801 

0511 Martin, A.; Gibbon, D. 1987. 
Turkana Waterharvesting Project.

A review for OXFAM and ITDG. 
OXFAM, Oxford (UK), 80p., 10 tables, 1 map;
23 ref. En (En) 
DEvaluates the OXFAM/ITDG Waterharvesting
Project in Turkana, Kenya in which there is strong
emphasis on animal traction. Concludes that: there 
is a need for access to tools, equipment and raw 
materials already available in the area; local repair
capacity should be developcd; local hiring initiatives 
should be supported; a range ofappropriate equip
ment should be developed and the use ofdifferentcombinations of draft animals, including camels 
should be tested. 
Mic.No: 80516 
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0512 Matlon, P.J.; Vierich, H.; Mclntire, 
J.1981. Annual report of ICRISAT/ 

Upper Volta Economics Program. 1981. 
ICRISAT, Ouagadougou (Burkina Fasu).
Economics Programme, '4 p., 6fig., 25 tables; ref. 
En 
rl1ncluder results of a study in Nakamtenga and 
Nabitenga in which traditional hand-tooled cul-
tivation was compared with animal traction in 
terms of labour use and income, 
Mic.No: 80241 

0513 	 Matlon, P.J.; Vierich, H. 1982. Rap-
port annuel do IICRISAT, Haute-

Volta. Programme 6conomle, 1982. (Annual 
report of ICRISAT, Upper Volta, Economics 
Programme, 1982) 
ICRISAT, Ouagadougou (Burkina Faso). 
Economics 	Programme, 97p., 8 fig., 14 tables, 
I map Fr 
CIncludes 	infornaiion on the increasing use ofdraft oxen 	 and donkeys and daft equipment 
(notably plows and carts) and the consequences of 
the adoption of animal draft techihology. 
Mic.No: 80240 

0514 	 Meijer, R.A. 1985. The develop-
ment of ox-drawn farming equip-

ment In Kenya. Performance and farmers' 
acceptance trlals prcgramme of the log rains 
1984. 

Wageningen Agricultural Univ. (Netherlands),
102p., ref. En 
ElBriefly discusses agriculture in Kenya and in the 
Machakos district and some aspects of ox-power,
and then gives details of ox-drawn implements,
technical alterations in the design and production
method of the Combi Plow implement, and it-
plements trialsduring the long rains of 1984. 
Mic.No: 80267 

0515 	 Merafe, Y. 1981. Background to thedevelopment of1Bar8agrculdtuhe 
development of arable agricultureIn Botswana: A review of the adoption of the 

Integratod Farming Pilot Project. 

Wisconsin Univ., Madison (USA), 143p., 5 fig., 

11 tables; 47 ref. M.Sc. (Agricultura! Economics).
 
En (En)

DReports findings ofasurvey undertaken in Bots-
wana to sudy the adoption of the Intergrated 
Farming Pilot Project byfarming households, with 
particular reference to data on the demographic 
characteristics, structure, composition and size of 
the farming household6, settlement pattern, live-
stock distribution, land holding, draft power and 
implement use, as well as cropping patterns. 
Mic.No: 57294 

0516 	 Mettrick, H. 1978. Oxnlseation In 
The Gambia. 

UK. Ministry of Overseas D,.velopment; Depart
ment of Agriculture, Cape St. Mary (Gambia), 
68p., I map; 6 tables; ref. En (En) 
[Assesses effectiveness of the scheme for the 
development of ox-drawn aninal traction in The 
Gambia, with particular reference to supply and 
appropriateness of equipment and supply of live
stock, government agriculturdl policies, credit 
supply, role of Mixed Farming Centres, local 
fabrication of implements, impact on production, 
spread, costs and benefits, social aspects, role of 
aid, and factors favouringadoption. 
MieNo: 50105 

0517 	 Moens, A.; Wanders, A.A. 1985. 
Etude dao uManne mat6rels
 

agrcoles doculture attelo au (Require-
Malil. 

ments for anlmal-p(..-:ared cultivation equip
 
ment In Mall) 
Centre d'Etudes et d'Expdrimentation du 
Machinisme Agricol,. Tropical, Antony (France).
Journde d'Etude sur laCulture avec Traction 
Animale, Paris (France), 7 Mar 1985, 6p.,
3 tables; I ref. Fr 
0Discusses the importance ofplanning equipment
requirementsforagricultureandpresentsprojected 
requirements for draft animals and equipment for 
Mali. 
Mic.No: 80258 

0518 	 Mungroop, R.R. 1987. R6sultats 
our lea rdallsatlona en culture 

attele dons lea villages do prdvulgarlatlon 
CMDT do Slkasso et Koutiala. (Results on the 
introduction of animal traction In Sikasso and 
Koutiala villages)
Mali. Minist&re de I'Agriculture, Volet Fonse
bougou, 12p., 5tables Fr 
ODescribes the programmes for the second year of 
the joint CMDT/DRSPR "village approach"
activity in the Sikasso and Koutiala regions ofMali 
aimed at promoting animal traction through local 
agents, practical demonstrations etc. Tabulates
operations carried out in the various villages using
animal draft and includes farmer' comments onrbesecutrd 
problemsencountered. 
Mic.No: 80271 

0519 	 Mungroop, R.R.; Cissoko, C.O.;
 
Sanogo, M. 1988. Blian des activlts 

on matibre do culture attel6e lore do Ia Phase 
lIIdu Projet "Volet Fonsebougou" et prop
ositions pour Ia Phase IV. (Animal traction 
activities during Phase III of the Projet "Volet 
Fonsebougou" and proposals for Phase IV) 
Mali. Minist re de I'Agriculture, 23p., 3 tables Fr 
0-This phase of the Valet Fonsebougou project 
includes training ofyoung draft animals, technical 
aspects ofyoking and harnessing, adaptation ofold 
and testing of new animal draft equipment, post
harvest processing and equipment manufactu. 
Mic.No: 80246 
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0520 Munzinger, P. 1983. Promotion for 
better utilization of ox-drawn 

Implements within Liwonde Agricultural
Development Division (LWADD). Report on 
project visit (8-17 Nov. 1983). 
s.n., s.l., 8p. En 
OReports on a visit to Malawi to assess current
oxenization programmes in the Liwonde Agri-
culturalDevelopment Division (LWADD)project 
areaandin its ox-trainingcenres,to evaluateavail-
able ox-drawn implements and to make proposals
for a programme to promote animal traction in
dryland farming, irrigation schemes and throughgroups and clubs (already in existence among
farmers). 

Mic.No: 80447 

0521 Munzinger, P. 1984. Advisor on 
Improved animal drawn Im-

plements: Project evaluation and proposals 
for future development.
Lesotho. Ministry of Agriculture, 96p., maps,
tables, drawings, photographs; 13 ref. En 
OReports on a mission to evaluate the Mobile 
Repair Teams of the Lesotho Government Basic 
Agricultural Service Programme, to assess 
currently-used and newly-tested draft animal 
equipment and possibilitiesfor local production,
and to perform an economic analysis of farm 
mechanization in Lesotho comparingtractors with 
animaltraction, 
Mic.No: 80111 

0522 Munzinger, P. 1984. Rapportprovlsoir dune 6valuatlon do Ia
culture attelre dana le cadre duculureattl~eclas Projet dol care u Poje do 

Ddveloppoment Rural do Ia R6glon Contrale 

au Togo. (Provisional report on the evaluation
 
of animal traction within the framework of the
Projat do Ddveloppement Rural de Ia R6glon

Centrale au Togo)

Office Allemand de la Cooperation Technique,

Eschborn (Allemagne, R.F.). Projet de Dcvelop-

pement Agricole de ]a Rdgion Centrale, lIp. Fr 
CReports on the existing situation regarding
animal traction in the Central Region of Togo,
problems and constraints to its further develop-
ment and makes proposals for a programme to 
promote animaltractionin the region. 
Mic.No: 80459 

0523 Munzinger, P. 1986. TIRDEP -Dr ugt, Anima Pr. PN-
Draught Animal Project PN

Mission. 
Tanga Integrated Rural Development Pro-
gramme (Tanzania), 36p., 1table, 8 photographs; 
7 ref. En 
DDescribes the origin of the TIRDEP Animal 
Draft Project which aims at introducing animal 
traction in the Tanga Region of Tanzania. Discusses 

the present situation and main problems, project
objectives, results achieved and proposals for 
future project implementation. Discusses, in an
appendix, reasonsfor the failure of the former 
KILIMO DraftAnimal Programme. 
Mic.No: 80443 

0524 Ndiame, F. 1990. L'lmpactducr6dit 
sur a traction animale: analyse 

c u rctio alal e: an 
critique du CrditSpdcial du ProJet PIDAC en
Basse-Casamance, S6n6gal. (The Impact of
credlt on animal traction: Critical analysis ofthe Special Credit of the PIDAC (Projet Int6gr6
do Developpement Agrdcole do IaCasamance), 

Sdn6gal)
Starkey, P.H. (ed.); Faye, A. (ed.). In: Animal
traction for agricultural development, 3. Regional
Workshop of the West Africa Animal Traction 
Network, Saly (Senegal), 7-12 Jul 1988, p. 284
293, 4 tables; 8 ref., ISBN 92-9081-046-7 Fr 
(En Fr)
UDescribes and analyzes the organization, im
plementationand performanceafterthree years of 
operation of the Spccial Creditprogrammeset up
by PIDAC (Projet Integre de Developpement
Agricole de la Casamance) with financial assist
ancefrom USAID to incrcase,throughpromotion
of animaltraction, agriculturalproductivity in the 
Lower Casamanceregion (Senegal). Survey data 
collected from programmemanagersandfarmers 
showed that success depended on practicalorgan
ization of the programme, profitabilityof funded 
activitiesandwillingness offarmersto repayloans. 
Makes recommendations to improve participants'understandingof the programme, to select credit
worthy farmersandto increasethe efficiency of theprogramme. 
Mic.No: 82054 

0525 Neunhauser, P. (ed.) 1977. Poss-
Ibilitles of the Introduction of 

draught animals In the North-West Province 
of the United Republic of Cameroon. 
Technische Univ., Berlin (Grmany, F.R.). Inst. 
fur Sozialokonomie der Agrarentwicklung, 291p.,
10 fig., 7 maps, 64 tables; ref. En (En Fr)
DReportsfindings :, a study on thepossibilityof 
introducing draft animals in the North-West 
Provinceof Cameroonwith the aim of identifying
environmental, technologicalandsocio-economic 
conditions necessary for its success, evaluatesthe 
draft animal training programmes of the WumArea DevelopmentAuthority (WADA, andassesses
thepotentialforimplementingtheproject. Includes 
a comparative assessment of four West African
projects with the aim ofintroducingdraftanimals. 
Mic.No: 11768 

0526 O'Neill, M.K.; Shapiro, B.;
Imboden, R.; Batoure, 1.s.d. Mono

bovine et blbovlne culture aftelde our lea 
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sols sablonneux sah6llens. (Cultivation with 
singles or pairs of oxen on sandy soils In the 
Sahel) 
s.n., s.l., 10p., 3 tables; 5 ref.Fr 
ElPresents findings of a study carried out in the 
Sahel to analyze the feasibility and profitability of 
single-ox cultivation in comparison with systems
utilizing two oxen, especially in ternsofcrop yield.
Mic.No: 87325 

0527 Ogier, M. 1975. Projet pour le 
d6veloppoment de la culture 

attel6e et de la production animale dans la 
R6publique Populaire du Bdnln. Etude des 
fabrications do matdriels agricoles par la 
CODAMAG. (Project for the development of 
animal traction and animal production Inthe 
Benin People's Republic. Study on the pro-
duction of agricultural Implements by 
CODAMAG)
FAO, Rome (Italy), v.p., 3 tables, graphs Fr 
ElExamines the production offarm implements by 
CODAMAG (subsequently called COBEMAG) 
in Ben in especially, engineering designs arid 
specifications of farm machinery and hand tools 
produced during 1975 and production targets and 
projected output of the central workshops at 
Parakou for the year 1976-1977; includes draw-
ings and budget projection.
Mic.No: 81712 

0528 Onyango, S.O. 1990. Reducing 
present constraints to the use of 

animal power InKenya. 
Starkey, P.H. (ed.); Faye, A. (ed.). In: Animal 
traction for agricultura! development, 3. Regional
Workshop of the West Africa Animal Traction 
Network, Saly (Senegal), 7-12 Jul 1988, p.455-
459, 2photographs; 5 ref., ISBN 92-9081-0)46-7 
En (En) 
ElDiscusses strategies for prornotion of draft 
animal power in Kenya (selection, training and 
harnessing of draft animals, training farnmiers, 
design and development of suitable animal draft 
implements, establishment of reliable support 
services and increased use of donkeys) based on 
experiences of tie Animal Draught Power 
Development Project (ADPDP), Nairobi. 
Mic.No: 82041 

0529 Oppen, M. von; Ghodake, R.D.; 
Kshirsagar, K.G.; Singh, R.P. 1985. 

Important programs In International agrl-
cultural research. Performance and transfer 
constraints of Improved vertisol technology.
Entwicklung und Laendlicher Raum (Germany, 
F.R.), v. 19(6), p. 11-14, 3 tables, 1 photograph;
11 ref., ISSN 0343-6462. En 
E"Presents results of research at ICRISA T which 
demonstrated a viable technology for improved 
menagement of Vertisols in trials in which im-

proved cropping systems were compared with tra
ditional practices. Discusses economic constraints 
to the use of wheeled toolcarriers and stresses the 
importance of developing low-cost versions or 
alternatives. 
Mic.No: 80221 

0530 Outtara, Z. 1990. Impact de Ia 
traction anlmals en Cqte divolre. 

(Impact of animal traction InC6te d'volre) 
Starkey, P.H. (ed.); Faye, A. (ed.). In: Animal 
traction for agricultural development, 3.Regional 
Workshop of the West Africa Animal Traction 
Network, Saly (Senegal), 7-12 Jul 1988, p. 359
363, 2tables;6ref., ISBN 92-9081-046-7Fr(Fr) 
DDiscussesthe effects of animal traction on cotton 
production in C6te divoire where 80% of the draft 
oxen are located in the northern agricultural 
region. Animal traction has reduced time taken in 
various farming operations and numbers of farm 
workers. Animal traction isused to cultivate 25% 
of the cropped area in the region, and yield of 
cotton cultivated with animal traction averaged 
1286 kg/ha compared with 1169. 7 kg/ha for the 
national average over 10 years. In some regions 
aniimal traction has become an intermediate stage 
to tractorization. 
Mic.No: 82221 

0531 Pathak, B.S. 1984. Report of the 
Preparatory FAO Mission for the 

establishment of a TCDC network for re
search, training and development of draught
animal power in Asia. 
FAO, Rome (Italy), 30p. En 
0Presentsfindings and recommendations of an 
FA 0 Mission to study the possibility of establish
ing draft aninal power (DAP) networks on a 
TCDC basis in Asia. Gives details ofcurrent DAP 
status, DAP-related activities and institutions 
identified for possibleparticipation in thie network 
in countries visited (India, Indonesia, Pakistan, 
Philippines and Sri Lanka). 
Mic.No: 80388 

0532 Persoons, C. 1988. Probl6matique
d'une 6tude sur Ia m6canisation 

Interm6dlae au Mal et premlres obser
vations. (Study on Intermediate mechanization 
In Mall. Preliminary observations) 
Raymond, G. (ed.); Bigot, Y. (ed.); Bordet. D. 
(ed.). In: Economie de la mdcanisation en rdgion
chaude, Sdminaire d'Economie Rurale, Mont
pellier (France), 12-16 Sep 1988, p. 260-274, 
9 tables, 1map; 5 ref., ISBN 2-87614-026-8 Fr 
ElPresents results of a study of a programme of 
intermediate mechanization started in Mali in 
1977-8 in whic' farmers had a choice of tractor 
power, animal traction and handlabour. Examines, 
amongst other factors, the type of energy selected 
for various cultural operations. 
Mic.No: 82070 
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0533 Petheram, R.J.; Goe, M.R.; Abiye
Astatke. 1989. Approaches to re-search on draught animal power In Indonesia,

Ethiopia and Australia. 
James Cook Univ., Townsville (Australia).
Draught Animal Power Project; ILCA, Addis
Ababa (Ethiopia); Research Inst. for Animal 

1Production, Bogor (Indonesia), 15p., 56 photo-graphs; 129 ref., ISBN ,-864433034 En 
DPrcsents informationand impressionsgained by
participantsof a cooperative programmeof visits 
by scientists of the ACIAR DAP Project and the 
ILCA Animal Traction Thrust, on the range of
approachesand topics encountered in thefield ofdraftanimalpowerresearch especiallyin Ethiopia,
Indonesiaand Australia. 
Mic.No: 86296 

0534 	 Petheram, R.J.; Sumanto; Liem, C. 
1989. Farm trials of proposedImprovements to draught animal power

systems: A review, 
Hoffman, D. (ed.); Nari, J. (ed.); Petheram, R.J. 
(ed.). In: Draught animals in rural development,
International Research Symposium on Draught
Animals in Rural Development, Cipanas (In-
donesia), 3-7 Jul 1989. ACIAR Proceedings
Series, no. 27, p. 101-109, 3 diagrams, I table;
48 ref., ISBN 1-86320-0(X3-7 En (En)
LDefinesthe terminolog-vrelatedtofarmn trialsandindicatestheplace of varouson-farmactivitiesin a
farming systens research (FSR) procedure,
Outlines a range of farm trials conducted in thefield of draft animalpower and comments on thevalue and problems of this mode of research. 
Recommends improved 	 documentation of 
methods anid results offarm trials (includingfail-ures) and greater involvement of specialists and 
extension workers. Makes a plea to Australianand 
otherresearchorganizationsto recognize thatfarmn
trialsarean essentialpartof researchin smallscale 
farming systems even if they lack the 'glamour'of 

other types ofresearch, 


Mic.No: 80932 

0535 	 Petheram, R.J.; Teleni, E.; Perkins,

J.; Winugroho, M.; Hogan, J.P.
1989. The ACIAR draught animal power


project. 

Hoffmann, 	 D. (ed.); Nari, 	 J. (ed.); Petheram,
R.J. (ed.). In: Draught animals in rural develop-
ment, International Research Symposium on
Draught Animals in Rural Development, Cipanas
(Indonesia), 3-7 ! ,! 1989. ACIAR Proceedings
Series, no. 27, p. 27-33, 1map, 2 graphs, 2 tables;
18 ref., ISBN 1-86320-003-7 En (En)
DDescribesresearch aimed at understanding the
role of draft animals in importantfarming systems
and the nutrition/physiologyof working animals
carried out at nine village sites throughout
Indonesia (from Sumatra in the west to Timor 

in the east) and under more controlledconditions 
in Bogor (Java) and in Australia. Ideas forimprovement of DAP systems are currentlybeing
tested onfarms including adaptationsof implements
and other DAP technology,foragesandfeed pre
servation. Results indicate the wide scope for
increasingthe role of draftanimalsin areaswhere 
animalsarecommon but DA P implements arelittleused, in transmigrationareas,andwherelandown
ership islow or where landis steeporstoney and/or 
infrastructureispoor. 
Mic.No: 80924 

0536 	 Poitrineau, E. 1989. Rapport de
mission FAO/GRDR. (Report of a

mission by the FAO/GRDR)Groupe de Recherches et de Rdalisations pour leDdveloppement Rural dans IcTiers-Monde, Paris
(France), 73p., 12 drawings, 2 maps, 4 tables; 7 
ref. Fr 
EJReports on the current state of animal traction
in Atacora, Borgou, Zou, Mono and Oueme Prov
iices of Benin and the progressof the Centre de 
Formation de Boko im promoting use of draft
animals and equipment. Describes the role of
COBEMAG and its regional workshops in
producing anitnal traction equipment, discusses 
problems andmakes recommendations. 
MiL.No: 80546 

0537 	 Price, E.; Acebedo, V. 1983. Inte
grating crops and livestock 

research at IRRI.
 
s.n., 
sI. Farming Systems Research Symposium.
The Role of Animals in the Farming System: Pro
duction, Products, Processes, USA, 31 Oct-2 
Nov 1983, l6p., 3 fig., 9 tables; 12 ref. En
DDescribes briefly IRRI's Rice FarmingSystems
Program activities to support nitiomal research 
program acivesto s st and resentsresults ofcrop-livestock researchat IRRI. Suggestsprgrams on crop-livestock systems, and presents

possible strategiesfor the development of crop
livestock systems in tropicalAsia.
 

Mc o 66Mic.No: 86963 

0538 	 Reddy, S.K. 1988. Use of animul
 
power In West African farming
systems: Farm level problems and Impll

cations for research. Perspectives from Mall.

Starkey, P.H. (ed.); Ndiame, F. (ed.). In: Animal
 
power in farming systems, Vieweg & Sohn.

Braunschweig, Wiesbaden (Germany, F.R.). 2.
West Africa Animal Traction Networkshop,
Freetown 	 (Sierra Leone), 19-25 Sep 1986,p. 182-190, 10 ref., ISBN 3-528-02047-4 En
DExamineson-farmproblems relatedto the intro
duction of ox-drawn animal tractiontechnologyin 
terms of the farmer, equipmemt, animalmanage
ment andcroppingsystems. Summarizes theroleof
five institutions working on animal traction
research, development and extension in Mali. 
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A plea 's made for greater coordination and inter-
disciplinary effort using a farining systems 
approach. Problems of evaluation methodologies 
and technologies requiring high levels of manage-
nent have been noted in recent aninal traction 

research. Concludes that there is a need for 
common data sets in the design and evaluation of 
research to permnit meaningful comparisons within 
and between countries, 
Mic.No: 82(115 

0539 Remy. G. 1972. Les le',ons d'un 
6chec: 'a culture attel6e en pays 

Mossl (Haute-Volta). (Lessons from failure: 
Animal traction in the Mossl country (Upper 
Volta)) 
Cahiers d'Etudes Africaines (France), v. 12(47), 
p.512-519 Fr 
E.Describesfindings of a critical study of main 
causes forthefijiluteofaninialtractionintheMossi 
cOUNtry of Burkina Fasc.from 1962 to 1967, along 
with proposed solutions, particularly citing the 
need for analysis of soil quality, care in choice of 
farmning systems, and knowledge of the natural 
environment. 
Mi':.No: 26591 

0540 Riches, C.R.; Horspool, G.D. 1980. 
Evaluation of Farming Systems & 

Agricultural Implements Project (EFSAIP), 
Botswana. Report no. 4, 1979-80. Animal 
draught systems study. Agricultural engineer-
Ing. 

Botswana. Ministry of Agriculture. Div. of

Agricultural Research, 81p., 8 photographs, 
45 tables; 25 ref. En 
ElReports on tile activities of the Evaluation of 
Farming Systems and Agricultural Implements 
Project (EFSAIP) in Botswana, particularly 
regarding tile evaluation of four improved crop 
production systems uing animal draft, tile de-
velopment of different farm implements and 
engineeringfield trials. 
Mic. No: 3(0581 

0541 Rochez, A. 1985. Mission de 
consultation en culture atteins 

pour Ie Projet TCP/BEN/4404 - Consolidation 
du Programme de Culture Atteldie. (Consul-
tation mission on animal traction for Project 
TCP/BEN/;,4. Cnsolidatlon of the animal 
traction pro,',ramme) 
FAO, Rome (Italy), 14p. Fr 
OReports on amission to review the development
of aninal traction in Benin following natibnal and 
externally aided projects and the success of the 
animal traction training centre at Boko. Outlines a 
.'-year programme of animal traction develop-
iient. 
Mic.No: 80344 

0542 Rochez, A. 1985. Premlre mission 
DALARS de consultation on 

culture attel6e dans Ia r6gion de Ia Kara. 
Rapport de mission. (First consultation 
mission by DALARS on animal traction in the 
Kara region. Mission report) 
FAO, Rome (Italy), 33 p., tables Fr 
CReports on a mission ained at discovering the 
reasons for the halt in development of animal 
traction in North Togo and to determine means of 
restarting it and promoting it further. 
Mic.No: 81337 

0543 Rochez, A. 1985. Missions DALARS 
de consultation en culture attel6e 

dans Ia r6glon do Ia Kara. Rapport ro.2. 
(Rapport synth6tique des deux missions 
effectes respectivement en septembre et 
en dicembre 1985). (Consultation missions 
on animal traction In the Kara region. Report 
no. 2. Synthesis report of two mission, under
taker. in September and December 1985) 
FAO, Rome (Italy), 38p., 9tables Fr 
CReports on two missions to Togo, to discover 
why the progress of animnal traction in the Kara 
region had halted, suggest solutions, define an 
organization to promote animnal traction anid to 
generally restart and promote the animal traction 
programme anid determine the economic effects of 
animal traction. 
Mic.No: 80338 

0544 Rochez, A. 1986. Missions do 
consultation en culture attel6e 

dana Ia r6gion de [a Kara. Rapport no. 3.Recommendations et propositions pour Ia 
dynamisation du d6veloppement de Iaculture 
attel6e dana Ia r6gion do Ia Kara. (Consul
tation missions on animal traction In the Kara 
region. Report no. 3. Recommendations and 
proposals to enhance the development of 
animal traction In the Kara region)
FAO, Rome (Italy), 18p., 2fig., 3 tables Fr 
ElDefines constraints to the development ofanimal 
traction in the Kara region of Togo and proposes 
solutions. 
Mic.No: 80339 

0545 Salmon, D.J. s.d. A review of 
EFSAIP-the Evaluation of Farming

Systems and Agricultural Implements Project 
in Botswana. 
Commonwealth Secretariat, London (UK). Food 
Production and Rural Development Div. In: Pro
ceediugs of the appropriate tillage workshop, 
Appropriate Tillage Workshop, Zaria (Nigeria),
16-20 Jan 1979, p. 147-152, 1fig., 4 tables; 5 ref. 
En 
ElDescribes results of two seasons work carried 
out by the Evaluation of Farming Systems and 
Agricultural Implements Project (EFSAIP) in 
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Botswana on two )x-drawn reduced tillage systems
developed using sweeps, chisels, locally made
planters and fertilizer distributors attached to
wheeled toolcarriers on a rotation of fallow,
sorghum, cowpeas and sunflower. Compares
results with those obtained on traditional methods
ofcrop production. 
Mic.No: 82105 

0546 	 Sangare, M.I.; Ladrette, C.; 
Mungroop, R.R.; Berthe, A. 1988. 

ContraIntes et am6tiorations de Ia traction 
anImale en zone Mali-Sud: I'expdrlence de IaDRSPR. (Constraints and Improvements in 
animal traction in the souihern Mall zone: The
experience of DRSPR)

Starkey, P.H. (ed.); Ndiame, F. (ed.). In: Animal 

power in farming systems, Vieweg & Sohn. 

Braunschweig, Wiesbaden (Germany, F.R.). 2. 
West Africa Animal Traction Networkshop,
Freetown (Sierra Leone), 19-25 Sep 1986, p.
191-211, 8 fig., 4 tables, I map; 7 ref., ISBN 3-
528-02047-4 Fr (Fr)
0Describes the development of antimal traction in 
Mali-Sud since the 19.50s. Current problemns
include high animal mortality dte to accident or 
disease, feeding problems particularly during the 
dry season and obtaining young bullocks. Im-
provements proposed include growing fodder 
crops particularlv cowpea, mineral supplei,:en-
tation and health treatments, improved animal 
training and selection from local breeds ofcattle. 
Mic.No: 82016 

0547 	 Sangare, M.I; Traore, A. 1990.
L'lmpact de la traction anImale: 

cas des pr~ts "Premier Equipement" dans Ia
r6glon Mali-Sud. (The Impact of animal 
traction: Equipment loan In the Mali-Sud 
Srey) (Main 
Starkey, P.H. (ed.); Faye, A. (ed.). In:,nimal
traction for agricultural development, 3. RegiotiolWorkshop of the West Africa Animal Traction 

Network, Saly (Senegal), 7-12 Jul 1988, p. 399-

405, 5tables; 9 ref., ISBN 92-9081-046-7 Fr
ODescribes a programme to introduce animal 
traction to the Bougouni region of Mcli where 
traditional hoe-farners were provided with loanstopurchase one or two oxen wit/h or wit/hout a 
topurchasoneto r two oow.Ditheoritutoasimple toolbar and aplow. Disc'es constraints to 
development of animal traction in the region
including availability of animals and equipment,
trainingand poblems with animal health. 
MicNo: 82039 

0548 Sanogo, B.; Mungroop, R.R.; 
Kleene, P. 1988. Le passage do Ia

culture manuelle i Ia culture attel6e bovine.Cas des villages Yaba,-DJlrikorola en zone
Mali-Sud. 	 (The progros from manual cultl-

vallon to animal traction. The ca3e of Yaban-
Djirlkorola villages in southern Mali)
Mali. Ministre de ]'Agriculture. Sdminaire sur ]a
Mdcanisation Agricole, Montpellier (France),
12-16 Sep 	 1988, 23p., I fig., 12 tables, I map;
7 ref. Fr 
flDescribes progress made in promoting animal 
traction in southern Mali by Projet Volet Fonse
bougou, technical and economic constraints and
animal training and presents data on operationscarried out using oxen. 
Mic.No: 80347 

0549 	 Scheinman, D. 1986. Animal draft 
rise InTanga region. A descriptive

and analytical study assessing tthe Impli
cations of past, present, and future KILIMO

and TIRDEP Invoh:ement.
 
GTZ, Eschborn (Germany, F.R.), 250p., 95 tables,

2maps; 47 ref. En 
CPresents findings of a study conmissioned by
GTZ on behalf of the Tanga Integrated Rural 
Development Project (TIRDEP) to assess impli
cations ofusing animal traction and to evaluate its 
benefits particularly compared with hand hoes and 
tractors. Includes information on: the Project's
experience in the Mwanyumba area; relationship
between animal draft and local farming systems,
social and demographic data from participating
farmers; the ox cart; draft animal availability;
animal health; training and extension; credit and
risk; viability ofusing donkeys; viability ofanimal 
draft in the Handeni District; current tractor status 
in Tanga Region. 
Mic.No: 80813 

0550 	 Scheper, W. s.d. Evaluation of 
WADA and evaluation of Draught

Animal Programme proposals for the North-
West Province (March/April 1980). Part 1: 

Report and Annex I-IV.
GTZ, Eschborn (Germany, F.R.), 77p., tablesEn 
EjEvaluates 	draft oxen training programmes in 
northern Cameroon and puts forward proposals
 
for a draft animal project inthe North West
Province. Training programmes involve selection 
of trainees with the objective oftraining them to run 
a tra withe ro anng rie ana 3-ha farm growing maize, rice, soyabeans and 

groundnuts using ox-traction. Consideration is
given t1: land and labour availability; financial 
conditions; stock and maintenance of draft oxen
for supplying to farmers; provision of WADA
loans; cultivating virgin land for farming using
WADA machinery and construction of access 
roads; intensive advisory work andprovision ofan
 
animalhealth service.
 

0551 	 Scbleich, K.; Steiner, K. 1986. 
Expert report on the project Pro-
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motion of Adapted Farming Systems Based 
on Animal Traction. PN 80.2220.2 -01.100. 
GTZ, Eschborn (Germany, F.R.), 90p., I map,
38 tables En (En) 
OProvides aniagronomic and economic assess
ment of thefarmingsystems promoted in the Noith 
West Province of Cameroon by tite GTZ project 
"Promotion of adapted farming svstemns on the 
basis of animal traction" (PAFSAT) based on 
visits !o 13 villages and project documents. 
Concludes that contour bunds for reducing soil 
erosion, planted fallows, incorporation of plant 
residues into the soil and crop rotatio, systems 
usingfarmyard manure have been quite successfld 
and use of draft animals has enabled work to be carred ut ithotceatng nw lbou prolem. 
carried oat without creating new labouarproblems 

Suggests that itisnot yet possible to assess whether
the overall aimn of the project to propagate a per-
manent land-use system based on animal traction 
which ill renain, stable on i long-term basis, is 
succeeding. 
MicNo: 8(0236 

0552 Schleich, K. 1988. Project. Promotion 
of adapted farming systems based 

on animal traction Inthe North West Province 
of Cameroon (PAFSAT/NWP) B.P.558,

Bamonda. 

Raymond, G. (ed.); Bigot, Y. (ed.); Bordet, D. 

(ed.). In: Economic de lamecanisation -nrtegion

chaude, Sdminaire d'Econornie Rurale, Montpel-

lier 12-16 Sep 1988, p. 226-237, 1fig.,
(France), 
5 tables, ISBN 2-87614-026-8 En 
U Describes a project in which the PA FSA Taninal 
traction farning system which uses contour bunds 
planted with perennial crops to reduce soil erosion, 
annual crops (including legumes) grown in a 
rotation on humus-enriched soil, ox traction and 
encourages stabling of animals so the manarecan 
be collected amid used on the land, was introduced 
at 26 locations involving 680farming famnilies and 
47 women's groups in 130 villages in tte NW 
Provnce of Camneroon. iscusses problems
encountered, 
Mic.No: 800)77 

0553 	 Sidibe, C. 1990. Impact de Iaculture 
attel6e dans la zone de I'Opdratlon

Haute Vall6e du Niger, Mall. (Impact of animal 
traction In the "Opdration Haute Vall6e du 
Niger" scheme In Mall) 
Starkey, P.H. (ed.); Faye, A. (ed.). In: Animal 
traction for agricultural development, 3. Regional 
Workshop of the West Africa Animal Traction 
Network, Saly (Senegal). 7-12 Jul 1988, p.388-
392, ISBN 92-9081-046-7 Fr 
ODescribes a USAID OHV (Operation Haute 
Vallee) project in which, over a 9-year period, 
15,000 "pilot farmers" were each providtd with a 
toolbar (with plow etc.), a seeder, a TI5 or ULV 
sprayer, a cart and two oxen. Discusses the success 

of the scheme, stggestions for extending it and new 
policies including support to village blacksmiths for 
producing and maintaining draft animal equipment.
Mic.No: 82040 

0554 	 Sims, B.G. 1985. Recherche et 
rMveloppement en traction animale 

dans I'Etat de Veracruz (Mexlque). (Animal
traction research and development in the 
State of Veracruz, Mexico)
Journ e d'it dc sur a Culture avec Traction 
Animnle, Paris (France), 7 Mar 1985. Machinisme 
Agricole Tropical (France), no. 91, p.36-41,

fig., 4 tables. 5 photographs Fr 
aSuniznaryfig.,tb o originalogral contributionFr (whichofethe 
also had maps, drawings, a graph and 12 ref.)
which describes the state of animnal traction inVeracruz (Mexico), use of the Multibarra simple 
toolbar and the Yunticultor wheeled toolcarrier, 
zero tillage, production of animnal draft equipment
in Mexico, yokes and harnessing research, com
parative measurements of power produced by 

different animals in various operations, andfuture 
perspectives. 
Mic.No: 80220 

0555 Sims, B.G. 1988. The Mexican small 
farm mechaniration development 

programme. 
s.n., s.l.International Conferenceon Agricultural
 
Engineering, Paris (France), 2-5 Mar 1988, 12p.,

3diagrams, I photograph; 8 ref. En (En)

DDescribes the UK/Mexico Small Farm Engineer
ing Project, established in 1980, which targets 
farmers with limited access to capital and aims to 
produce low-cost equipment for local mnanufa 
ture. hitspite of some progress major deficiencies 
were lack of socio-economic analysis at an early
 
stage and failure of official credit institutions to
 
collaborate.
 
Mic.No: 80534 

0556 	 Sindazi, M. 1987. Zambia's country 
paper: Animal draught power

programme's background Information. 
Department of Agriculture, Lusaka (Zambia). 
SADCC Workshop on Animal Traction and 
Agricultural Mechanization Research, Maputo

7
(Mozambique), 10-14 Aug 1987, r.,3 tables;
3 ref. En 
DBriefly describes: agriculture in Zambia; 
categories 	 of farters and producticn costs 
(comparing tractor, ox and traditional orimn'roved 
hand-hoe systems); present situation regarding
animal draft; government policy and strategy;
organizations involved in animal draft power, and 
demand for implements. 
Mic.No: 80455 

0557 	 Smith, A.J. 1984. Exploratory 
mission to study the feasibility 
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of an animal draught project In Guinea 
Bissau. 

FAO, Rome (Italy), 16p., 15 photographs; 7 ref. 

En
 
OReports on a mission designed to: evaluate thecurrent tate of animal traction in Guinea Bissau; 
to propose necessary measures for the reinforce-
ment of development of animal power; the successes 
and failures of integrating aninal traction into and 
to conduct equipment testing and the exploitation
of low-lying areas for rice production and training
of advisors; to examine the veterinary infrastructure 
and local conditions ofanimal production with a
view to the experimental introduction of Asiatic 
buffalo and to formulate a project docunent to 
highlight ways of increasing the value of products
from small interior valleys which have the greatest
potentialfor rice production. 
Mic.No: 8t0330) 

0558 Smotzok, M. s.d. The work-oxen 
project in the Integrated Rural

Development Programme in the North-Western Province/Zambia.
North West Province Rural Development
Project, Kabompo (Zambia), 30p. En 
DDescribes the setting up of the Work Oxen 
Project of the Integrated Rural Development 
Programme in North-tWestern Province and its
involvement in work-oxen loan and training
schenes, animnal health amini ndanufactureofsin ll-
scale equipment, primarily carts. Gives results of a 
work oxen utilization survey carried out in 1966. 
Discusses future prospects for animal draft in the 
area. 
Mic.No: 80458 

0559 	 Soejoto, B.; McEvoy, M.G. 1989. 
Indonesian smallholder cattledevelopment project: Description of the credit 

component. 

Poffman, D. (ed.); Nari, J. (ed.); Petheram, R.J.

(ed.). In: Draught animals in rural development,

International Research Symposium on Draught
Animals in Rural Development, Cipanas (In-

donesia), 3-7 Jul 1989. ACIAR Proceedings

Series, no. 27, p. 316-321, 4 tables, ISBN I-
86320-003-7 En (En) 
DDescribesthe aims and results ofa projectstarted 
in 1981-2 to assist transmigrants in tire outer 
islands of Indonesia to increase food crop pro-
duction through the provision of access to credit to 
allow thepurchaseofa draft animal, a plow andfor 
them to receive necessary technical support.
Results show that only 25 of transmigrants have 
had tire opportunity to obtain credit to date. Key
factors are to ensure that the farmer is given an 
animal suitable to his requirements, that the credit
package is one he can handle and understand and
that ir tire early years, a complete package of 
technical services is provided, one of the most 

important being provision of suitable forage
varieties. 
Mic.No: 80953 

0560 	 Soko, D.L. 1990. The Impact of the 
oxenlation programme In the 

North Western Province of Zambia. 
Starkey, P.H. (ed.); Faye, A. (ed.). In: Animal 
traction for agricultural development, 3. Regional
Workshop of the West Africa Animal Traction 
Network, Saly (Senegal), 7-12 Jul 1988, p. 452
454, 1 table; 5 rcf., ISBN 92-9081-046-7 En 
CGives background information on the geogra
phy. people and problems of tire North Western 
Province of Zamnbia and discusses the impact of 
animal traction on transport, plowiing and contract 
services. Presents data on numbets ox pairs in 
the region and area plowed front 1980 to 1987. 
Constraints to animal traction include costs and 
disatisfatctionwith con tract pie wing.
Mic.No: 820)43 

0561 Sokona, F. 1988. M6canisation et 
transformations sociales: cas des

Centres d'Animation Rurale Mixtes (CARM).
(Mechanization and social transformation: 
The case of the Centres d'Anlmation Rairale 
Mixtes (CARM)) 
Raymond, G. (ed.); Bigot, Y. (ed.); Bordet, D.
(ed.). In: Economic de la m6canisation en rtgion
chaude, S6minaire d'Economie Rurale, Mont. 
pellier (France), 12-16 Sep 19ti8, p. 308-318, 4 
tables, 3 photographs, ISBN 2-87614-026-8 Fr
U Describes the successes and failures of integrat
ing aniimal traction into village farming systems, 
and tire role of the CARM training centres. 
Mic.No: 82240 

0562 	 Sommer, W. 1987. The impact of 
ox-draught power on small scale
 

agriculture within the frame of the Integrated

Rural Development Programme (IRDP) In the

North-Western Province of Zambia.
 
Gesamthochschule Kassel Univ., Witzenhausen

(Germany, F.R.), llOp., 16 fig., 23 tables; 51 ref.
 
En (De En)
-Discusses the impact on the rural population of
 
introduction of work 
oxen for land preparation
and rural transport in the North-Western Province 
of Zambia within the framework of the Integrated
Rural Development Programme together with 
benefits, major problems and constraints. Gives
results of a work oxen utilization survey (1986-87)
and of a monitoring programme during the 
plowing season. 
Mic.No: 80464 

0563 	 Srivastava, N.S.L. 1989. Research 
on draught animal power In India. 
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Hoffmann, 	 D. (ed.); Nari, J. (ed.); Petheram, 
R.J. (ed.). In: Draught animals in rural develop-
ment, International Research Symposium on 
Draught Animals in Rural Development, Cipanas
(Indonesia), 3-7 Jul 1989. ACIAR Proceedings
Series, no. 	 27, p. 53-W0, 5 tables, I drawing, 
2 photograph!-; 4 ref., ISBN 1-86320-003-7 
En (En) 
ODiscusses research into i-icreasing tie use and 
overall efficiency of draft animals in India to 
reduce pressure on other sources of energy which 
are becoming scarcer and costlier under the 
headings: draftability of animals (developing 
improved yokes and harnesses, energy conversion, 

/echanicsof animal traction); quantifying and 
measuring 	 fatigue; instr-'meentation for DAP 
research; increasing utilization of draft animals;
improved animal drawn implements and carts; 
milch (cows and buffaloes) and pack animals 
(donkeys, mules, horses, camels and yaks) for 
draft; breeding for draft purposes planning for 
DA1'. 
Mic.No: 80927 

0564 	 Starkey, P.H. 1979. Draught oxen 
project. Background, proposals, 

progress. 
Njala University Coll. (Sierra Leone), 16p., 
21 ref. 
En(En) 
L-Reviews the current use of draft oxen in Sierra 
Leone and constraints to its promotion. Stresses the 
need for appropriate equipment, objective trials to 
evaluate localandimportedequipmuent, assessment 
of agronomic benefits and economic aspects and 
tie importance of the collection of source material 
and exchange of infornation. 
Mic.No: 80305 

0565 	 Starkey, P.H. 1980. Work oxen In 
Sierra Leone. 

9. Annual Conference, Kenema (Sierra Leone),
Sierra Leone Agricultural Journal, v. 6(l), p.53-
58, 26 ref. En (En) 
LReviews the past and present use of work oxen in 
Sierra Leone, possible constraints to the develop-
nient of ox-cultivation and recent proposals for a 
series of coordinated work-oxe'i trials, 
Mic.No: 80320 

0566 	 Starkey, P.H. 1981. Farming with
work oxen InS8errarLeoneg 

Sierra Leone Work Oxen Project, Freetown; 
Njala Univ. (Sierra Leone), 77p., fig., tables; 
10 ref.En (En) 
LiReports on the existing and potential use of draft 
animnals in Sierra Leone, including details of 
appropriate equipment, management techniques,
increase in labour efficiency in plowing and 
weeding, and economic advantages of oxen culti-
ration vs tractor and manual cultivation. Includev 

results ofcultivation trials with groundnuts, maize, 
cowpeas and swamp rice. 
Mic.No: 36684 

0567 	 Starkey, P.H. 1981. The Sierra 
Leone Work Oxen Project. 

Appropriate Tchnology (UK), v. 8(1), p. 7-9, 
4 photographs; 3 ief., ISSN 0305-920. En 
LReviews the activities of the Sierra Leone Work 
Oxen Project which w.2v initiated to investigate and 
develop the use of draft animals in the country, 
outlining earlier equipment evaluation trials and 
the project's external relations. 
Mic.No: 30247 

0568 	 Starkey, P.H.; Calniels, G. 1982. 
Work oxen and sustained food 

production. 
s.n., s.I. 1l. Annual Conference of the Sierra 
Leone Agricultural Society, Njala (Sierra Leone), 
24 -27 Mar 1982, 7p.,2 tfg., I map; 3ref. En (En) 
LDescribes the work of the Sierra Leone Work 
Oxen Project in evaluating animal traction equip
ment and gives results of field trials in which ox 
cultivation was compared with hand cultivationfor 
upland rice, groundnuts, cowpeas and maize. 
Mic.No: 80308 

0569 	 Starkey, P.H. 1983. Introducing 
the ox. 

Ceres. FAO Rcvie,, v. 16(6), p. 36-40, 8 photo
graphs, ISSN 0009-0379. En 
ElDiscusses tie development of animal traction in 
Sierra Leone and the work of the Sierra Leone 
Work Oxen Project. Stresses thtt reed for infor
mationexchange. 
Mic.No: 80791 

0570 	 Starkey, P.H. 1983. Proposal for a 
draught animal research program

In Liberia. 
Sierra Leone Work Oxen Project, Freetown, 
15p., I table En (En) 
L Details proposalsfor a pilot research programme 
in which N'Dama cattle would be trained at the 
Central Agricultural Research Institute (CARI) 
and other stations throughout Liberia. Results of 
coordinated trials into crop production techniques, 
equipment evaluation, veterinary screening and 
economic data collection would forin a detailed
evaluatio, 	 report to provide the information 

required for an extensive farmer-orientated draft 
animalproject. 
Mic.No: 80335 

0571 	 Starkey, P.H.; Delobre, J. 1984. 
Organisation et m6thodologle du 

programme de traction animale en Sierra 
Leoe. (Organization and methodology of the 
animsiI traction ptogramme In Sierra Leone) 

Animal Traction: An Annotated Bibliographic Database 79 



Paul Starkey, Sirak Teklu and Michael R. Goe 

Machinisme Agricole Tropical (France), no. 91, 
p. 42-44 Fr (En Es Fr) 
]Discusses the promotion and development of 

aninial traction in Sierra Leone, with notes on 
equipment testing and training of animals. 
Mic. No: 36684 

0572 	 Starkey, P.1.; Goe, M.R. 1984. 
Report of the preparatory FAO/

ILCA mission for tho establishment of a TCDC 
network for research, training and develop-
ment of draught animal power in Africa. 
ILCA, Addis Ababa (Ethiopia): FAO, Rome 
(Italy). 82 p. En 
E Reports on a consultlonc)fnlhs.ion undertaken in 
Botswana, Kenya and Tanzania to prepare for the 
establishment of a Technical Cooperation among
)eveloping Countries (TC1(1) Network for 

research, training and .!:':'eloptnent in the lse of 
draft animal power (DAP'). Includc. Velccted 
observations on the use of draft anmal., ds
tribution ofpower sources and implements, draft
aninal condition, tinielness and profitability of 
fatrming operations, technicalpersonnel, ':'opefor 
network participation and cooperation with 
SA CCA R. 
Mic.No: 34930) 

0573 	 Starkey, P.H.; Kanu, B.H. 1985. 
Animal traction in Sierra Leone. 

Nepal. Ministry of Agriculture. Dept. of Agri-
culture; Indonesia. Ministry of Agriculture.
Agency for Agricultural Research and Develop-
ment; IRRI, Manila (Philippines). Rice Farming
Systems Network. In: Proceedings of the 2nd 
monitoring tour. Crop-livestock systems research. 
Nepal and Indonesia, 2. Crop-Livestock Systems 
Research Monitoring Tour - Nepal and In-
donesia, s.l., 18-31 Aug 1985, p. 657-659 En 
OSurveys the present use of aninal traction in

Sierra Leone and describes activities and research 

methodology of the Sierra Leone Work Oxen 

project which aims at promoting the terhnology.
Mic.No: 82184 

0574 	 Starkey, P.H. 1985. Animal power
utilization in Malawi. 


FAO, Rome (Italy); UNDP, New York (USA),

26p., ref. En 

[]Reviews the utilization of animal power in 
Malawi, identifying constraints to its wider adop-
tion and outlining research and training needs for 
fiirther development. Includes a feasibility study
for a UNDP'.financed animal power utilization 
project in the country. 
Mic.No: 38236 

0575 Starkey, P.H. 1986. Strengthening 
animal traction research and devel-

opment in The Gambia through networking. 

Gambian Agricultural Research and Diversifi
cation Project, Cape St. Mary, 33p., 18 ref. En (En)
DReport of a 2-week missiun in Mar 1986 to 
review the progress of aninial traction in The 
Garnbia and to discuss options for cc'nbining
possible Gi RD support in the area with regional 
networking activities.
Mic. No: 80788 

0576 	 Starkey, P.H. 1986. Appropriate
technology for Africa. An evalu

atlon with suggestions for future initiatives. 
IDRC/CRDI Consultancy Mission Report.
IDRC, Bamako (Mali), 36p., 5 ref. En (En)
ElEvaluates equipment (wheeled toolcarrier and 
pedal-powered pump) designed in Canada for the 
needs of Africa and tested in Mali, and presents a 
justification for future animal traction research in 
Africa. 
Mic.No: 80252 

0577 	 Starkey, P.H. 1988. Netwurkshop 
programme and methodology.

Starkey, P.1. (ed.); Ndiame, F. (ed.). In: Animal 
power in farming systems, Vieweg & Sohn. 
Braunschweig, Weisbaden (Germany, F.R.). 2.
West Africa Animal Traction Networkshop,
Freetown (Sierra Leone), 19-25 Sep 1986, p. 15
20, 4 photographs, ISBN 3-528-02047-4 En 
IPresentsa detailed discussion ofthe networkshop 
programme as it incorporated methodological
features designed to stimnulate interactiori that were 

e' to sone participants. Descri' .-i the itro
ductorv session, visits to the Sierra j.eone Work 
Oxen Project and field visits, thematic presen
tations and discuissionl groups and the final 
discussioni, recommendations and evaluation. 
Mic.No: 82M)1 

0578 	 Starkey, P.H. 1988. Draft animal 
power In Sierra Leone: A case
 

history.
 
AFRC Enginc,-ring, Silsoe (UK), 17p., 21 ref.
 
En(En) 
[]Covers the development of animal traction in
Sietra Leone front its first introduction in 1928,

and discusses constraints to draft animial power

together with wider implic7tions of the Sierra
 
Leone experience, prospects and future priority
 
areas for research.
 
Mic.No: 80794 

0579 	 Starkey, P.H. 1988. Animal traction 
research In southern Mall. Con

sultancy report prepared for DRSPR. 
Mali. MinistLre de I'Agriculture, Volet Fonse
bottgou. Div. de Recherches sur les Systimes de
Production Rurale, 3t0p., 17 ref. En (En)
[Makes generalobservations on animal traction in 
the CMDT region of Mali followed by technical 
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observations on harnessing, equipment, cropllive-
stock integration, animal management, health, 
training and utilization and choice of species. 
Proposes the following topics for the new animal 
traction research programme: monitoring of the 
CMDT-Blacksmith Programme; use of draft 
animals by women; use of draft cows; farmer trials 
of innovative equipment options; use of donkeys 
for cultivation; soil cultivation trials; review of 
West African experiences; and documentation of 
DSPR experiences. 
Mic.No: 80251 

0580 	 Thiec, G. le. 1988. Evaluation 
retrospective de [a vulgarlsatlon

de laculture attel6e au soln d'une oprration 
de d6veloppement rural: cae de I'Op6ratlon 
Arachide et Cultures Vivribres (OACV) - Mall. 
(Retrospective evaluation of the extension of 
animal traction at a rural development oper-
ation. The case of the Opratlon Arachide et 
Cultures Vivrires (OACV) In Mali) 
Starkey. P.11. (ed.); Ndiame, F. (ed.). In: Animal 
power in 	farming systems, Vieweg & Sohn. 
Braunschweig, Wiesbaden (Germany, F R.). 2. 
West Africa Animal Traction Netwrkshop, 
Freetown 	 (Sierra Leone), 19-25 Sep 1986, 
p. 212-221, I table, ISBN 3-528-02047-4 Fr 
(Fr) 
0 Describes the introdu4ction of animal traction by 
the Mali government in 1967 in the OACVschemne 
primaril., aimed at increasing groundnut pro-
duction. Equipment promoted was a simple 
toolbar and seeder. The success of the scheme and 
problems encountered are discussed, 
Mic.No: 82017 

0581 	 Tibbs, P. 1908. The provision of 
credit for the purchase of draftoxenandequimenin he oinauguDistictagricolo

oxeit and equipment Inthe Kolnadugu District

of Sierra Leone, 1983.-1986. 
Koinadugu Integrated Agricultural Development
Project, Kabala (Sierra Lcone), 62p., I fig., 
2 tables En (En)0 Chroniicle5 the conception, instigation andoertonco the onchmepo itiionad 

operation oftgicLoan Scheme of the Koinadugu 
Integrated A4gricultural Dev'elopment Project 
(KIADP)forthepurchaseof draftoxen andequip-
meet, focussing on the principles observed and 
problems encountered. 
Mic. No: 80328 

0582 	 Tinker, D.B. 1989. Draught animal 
power Implements for use on 

Vertisols. 
AFRC Engineering, Silsoe (UK), 22p., 2 tabk:. 
2 drawings; 21 ref. En (En) 
0Describes the use ofa broadbed-maker (BBM)
designed and built by ILCA/AFRC Engineering 
(UK) during the 1987-88 dry season to provide 

surface drainage as part of ILCA's programme to 
increase crop production on Vertisols. Proposes 
two basic systert: a low-cost version based on the 
traditional maresha (plow) and the BBiM and using 
simple sweeps and funnel seeders, and a higher
cost version using a tine-baron the BBM which 
could be adapted to carry a seed and fertilizer drill 
as well as funnel seedersfor a wider range of crops 
than the low-cost version. Includes proposals for 
minor modifications to the workshop and equip
,nent at ILCA 'sDebre Zeit station and gives terms 
of reference for personnel starting equipment 
development and field trials. 
Mic.No: 81536 

0583 	 Traord, B. 1990. Presentation du 
prolet Centre d'Animation Rurale 

Mixte (CARM), Mall. (Introducing the RFA/ 
CARM prjoect) 
Starkey, P.H. (ed.); Faye, A. (ed.). In: Animal 
tracti;n foragricultural development, 3. Regional 
Workshop of the West Africa Animal Traction 
Network, Saly (Senegal), 7-12 Jul 1988, p. 396
398, ISBN 92-9081-046-7 Fr 
LDescribes a joint Gernan/Mali project aimed at 
increasing the income of small-sca!e farmers and 
improving their .mtandardof living by promoting 
use of animal traction, integrating crop production 
with livestock production, involving women in 
agriculture, providing extension material,improv
ing animal health, involving women in local crafts 
in smnall workshops (soap-making, dyeing, 
dressmaking, knitting), promotion of black
smithing etc. Discusses economic, social and 
technical constraints to development of animnal 
traction and future prospects. 
Mic.No: 82137 

0584 	 Traore, M. 1988. Mdcanlaion
 
Troe Mt 18.M anationet Int( gration agrlculture-. 

6levage dans le cadre du Projet Mall-SudC.M.D.T. (Agricultural mechanliation and the 
Integration of agriculture and livestock 
production within the framework of the Projet 
Mall-Sud C.M.D.T.)

Ml-u ....

Raymond, G.(ed.); Bigot, Y. (ed.); Bordet, D.
(ed.). In: Economic de lamecanisation en region 
chaude, Seminaire d'Economie Rurale, Montpel
lier 12-16 Sep 1988, p. 111- 131, 3 fig., (France), 
3 maps, 6 tables; 5 ref., ISBN 2-87614-026-8 Fr 
(Fr) 
ODemonstrates how agricultural mechanization in 

Mali in the form ofanimal traction has contributed 
to the development of production of cotton and 
cereals and ofsettled livestock production. Discusses 
socio-economic changes following introduction of 
animal traction 30 years ago. 
Mic.No: 82075 

0585 	 Travcr:ze, S. 1971. Note sur Putt-
Iisatlon du N'Oama en rizlculture 
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Irrigu6e. (Notes on the use of N'Dama cattle 
for Irrigated rice farming)
Centre National de Recherches Agronomiques,
Bambey (Senegal), 4p., I table Fr 
C Reports on work carried out at Djibelor, Senegal
in which N'Danacattle were usedin thecultivation 
of irrigated rice. Data are given on tractive effort, 
training, feeding and working hours. Discusses 
means of promoting use of draft animals for rice 
cultivation in the Casanan r region.
Mic.No: 80281 

0586 Vaerenbergh, R.van. 1985. Etablls-
sement d'un r6seau de formation,

de recherche et de d6veloppement en matibre
d'utilisation -urale de 1'6nergle animale. 

(Establishmen. of a network for training,

research and development In te use of 

animal power In rural areas) 

Journde d'Etude sur la 
 Culture avec Traction 
Animale, Paris (France), 7 Mars 1985. 
Machinisme Agricole Tropical (France), no. 91, 
p. 65-68, 2 tables Fr 
ElIDescribescurrent and future FA 0 programmes
to develop networks and to promote animal 
traction in Africa and Asia. 
Mic.No: 8(362 

0587 	 Verbeek, A.C. 1985. Programmes 
de la culture attel6e. Cas des

exploitations A une seule palre de boeufs: 

exemple d'une analyse iechnico-dconomique.

(Animal traction programme. The case of 

farms with a single pair of oxen, technicaland 

economic analysis)

Mali. Ministate de I'Agriculture, 46p., 14 tables,

4 graphs: 10 ref. Fr (Fr) 

[]Presents a technical and economic analysis of 
results from 14 sn:llfarmning operations in Yaban 
and Djirit:orva vlages, southern Mali each with a 
single pair of oAen and sone form of soil tillage 
equipment. 
Mic.No: 8(1254 

0588 	 Wagner. C.M.; Munzinger, P. 1982. 

Introduction of draught animals In 


north-west Cameroon by the "Wum Area 

Development Authority". (L'introduction

de la culture attel~e dans le nord-ouest du 

Cameroun par Ia "Wum Area Development

Authority") 
Munzinger, P. (ed.). In: Animal traction in 
Africa, p. 377-412, 5photographs, I fig.. 4 tables 
En, Fr 
OPresentsa case study ofthe "Wum A rea Develop-
nient Authority" draft animial project in Catrer-
oon, outlining enviroimnentai, vocio-econornic and 
lustoical conditions prevailing in the region,
training atl credit components for draft animal 
farmers within the draft animal progranine, and 
the profitability of using draft aiimals on fairms as 

iwell as the relative advantages of animal traction, 
tractors and traditional hoe agriculture.
Mic.No: 80619 

0589 	 Westneat, A.S.; Klutse, A.; Ameg
beto, K.N. 1988. Features of animal 

traction adoption In Togo. (Caractdrlstiques
d'adoption de [a traction animale au Togo) 
Starkey, P.H. (ed.); Ndiame, F. (ed.). In: Animal 
power in farming systems, Vieweg & Sohn.Braunschweig, Wiesbaden (Germany, F.R.). 2.
West Africa Animal Fraction Networkshop,
Freetown (Sierra Leone), 19-25 Sep 1986, p.
331 -349, 2 fig., 7 tables; 8 ref., ISBN 3-528
02047-4 En, Fr 
CA brief description of the geography of Togo
followed by a historical overview of the develop
nient of animal traction, the current scale of 
adoption and a section on farmer managemnent in 
the transition zones including limits to the spread of 
animal traction technology and the durability of 
hoefairming.
Mic.No: 82029 

0590 	 Whalen, I.T. 19,"15. Development of 
agricultural technology for different user categories: Some ILCA experi

ences. 
Rockefeller Foundation, New York (USA);
ISNAR, The Hague (Netherlands). In: Women
and agricultural technology: Relevance for 
research. Volume 2- Experiences in international 
and national research. Report of a seminar,
CGIAR Inter-Center Seminar on Women and 
Agricultural Technology, Bellagio (Italy), 25-29 
Mar 1985, p. 99-112, 4maps, I table; 20 ref. En 
CReviews ILC4's mandate, position, and organ
izational structure; discusses ILCA's experience
with identification of user categories, their needs 
and potential; examines studies on single-ox plow
in Ethiopia; and outlines opportunities for 
strengthening the users' perspective. 
Mic.No: 82263 

0591 	 Wilfred, N.M. 1990. The Impact of 
animal traction In a permanent


farming system In North-West Cameroon: The
 
role of the PAFSAT project.

Staikey, P.H. (ed.); Faye, A. (ed.). In: Animal 
traction foragricultural development, 3.Regional
Workshop of the West Africa Animal Traction 
Network, Saly (Senegal), 7-12 Jul 1988, p. 432
434, ISBN 92-9081-046-7 En (En)
fODescribesthe adoption and integration ofanimal 
traction in the North West Province of Cameroon 
over te last 20years where it is now used by about 
700 farming families for various farming oper
ations aid transport. Discusses constraints to its 
further spread, not the least of which is the top
ography ofthe country. Describes measures devel
oped by PA FSA T (Project for Promotion of 
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Adapted Farming Systems Based on Animal 
Traction) to reduce soil erosion by introducing a 
new systems approach to farming. Describes the 
adaption of animal draft implements for local 
requirements and the setting up of local manufac-
turing and repair facilities. Notes that more farmers 
apply to be trained than can actually receive 
training each year. 
Mic.No: 82227 

0592 	 Zweier, K. 1988. Promotion of 
Adapted Farming Systems based 

on Animal Traction In the North West Province 
of Cameroon. PAFSAT-Farmers' handbook, 
GTZ, Bamenda (Cameroon), 151p., illus. En 
[Presents guidelines for the use of working 
animals in permanent farming systems in the North 
West Province of Caneroon, with detailed notes on 
tre selection, training and management of draft 
oxen, the use ofproper farming implements, and 
on soil management. Discusses the objectives and 
components of the Permanent Farming System of 
PAFSAT, abilateral technical cooperation project
of the Government of Cameroon and the Federal 
Rupublic of Germany. Includes cropping rec-
ommendations for selected crops and vegetables. 
Mic.No: 86958 

ECONOMIC STUDIES OF ANIMAL TRACTION 

Planning Div., 31p, 21 tables; 7ref. En (En) 

Adelhelm, 
Economic 

R.; Schmidt, 
aspects of 

H. 1975. 
ox culti-

vation. 
Kenya. Ministry of Agriculture. Economic 

rlDiscusseseconomic aspects of different plowing 
techniques on various mnodelfarms in Kenya, with 
particularemphasis on cost of plowing using tire 
hoe, draft animals or tractors; includes data on 
labour cost and requirement, seedbed preparation, 
organizational aspects, and net farm income. 
Mic.No: 04039 

0594 	 Amegbeto, K.N. 1991). Etude com-
parative de rentabilit6 do Is culturc 

manuelle et de Ia culture attel6e au Togo. 
(Comparative study on the profitability of 
manual methods and animal traction In Togo)
Starkey, P.H. (ed.); Faye, A. (ed.). In: Animal 
traction for agricultural development, 3. Regional
Workshop of the West Africa Animal Traction 
Network, Saly (Senegal), 7-12 Jul 1988, p. 174-
185, 1map, 15 tables, ISBN 92-9081-046-7 Fr 
CCompares tire profitability of enterprizes using
traditional manual methods with those using
animal traction in the Broukou and Kambole 
districts of Togo. Concludes that access to animal 
traction is not as easy as one is led to believe and 
there are numerous technical and socio-economic 
constraints to its adoption. Results showed that 
even partial use of animnal traction increased the 

area cultivated and appeared to provide the 
impetus for intensification of farming with use of 
fertilizers and better seeds and increased yields and 
income. 
Mic.No: 82222 

0595 	 Anon. 1986. Draft oxen evaluation 
study report.

Agricultural and Industrial Development Bank, 
Addis Ababa (Ethiopia), v.p., 2 fig., 15 tables;
13 ref. En (En) 
0Presents an analysis of data on the evaluation of 
the Agricultural and Industrial Development Bank 
draft oxen loans programme. Reviews the rob, of 
oxen in the peasant farm economy of Ethiopia. 
Mic.No: 38821 

0596 	 Badouin, R. 1988. La probimatique 
6conomique do la m6canisation en 

agriculture. (Economic aspccts of agricultural 
mechanization) 
Raymond, G. (ed.); Bigot, Y. (ed.); Bordet, D. 
(ed.). In: Economic de [a mdcanisation en rdgion 
chaude, Sdminaire d'Economie Rurale, Mont
pellier (France), 12-16 Sep 1988, p. 2-9, ISBN 
2-87614-026--8 Fr 
rDiscusses economic aspects of mechanization 
in agriculture and the choice of animal traction 
or motor traction to replace traditional hand 
cultivation. 
Mic.No: 82072 

0597 	 Barrett, V.; Lassiter, G.C.; Wilcock, 
D.; Baker, D.; Crawford, E.W. 1982. 

Animal traction In eastern Upper Volta: 
A technical, economic and Institutional 
analysis. 
Michigan State Univ., East Lansing (USA). MSU 
International Development Paper (USA), no. 4, 
118p., 3 fig., 41 tables, I map; 37 ref. En 
CAnalyzes 	 the technical, economic and insti
tutional impact of tire animal traction programme,
the major component of USAID assistance to the 
EORD Integrated Rural Development Project. 
Concludes that animal traction remains a moderately 
promising means of improving farm productivity
in Burkina Faso. 
Mic.No: 82243 

0598 	 Basuno, E. 1989. Optimum
strategies for draught animals In 

Subang District, Indonesia. 
Hoffman, D. (ed.); Nari, J. (ed.); Petheram, R.J. 
(ed.). In: Draught animals in rural development, 
International Research Symposium on Draught 
Animals in Rural Development, Cipanas (Indo
nesia), 3-7 Jul 1989. ACIAR Proceedings Series, 
no. 27, p. 110-115, 6 tables; I ref., ISBN I-
86320)-tX)3-7 En (En) 
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Presents results of a study in which a model 
developed using linear programming was used to 
study the effects of renting draft animals on farms 
currently using manual labour only to prepare 
irrigated landfor food crops in Indonesia. 
Mic.No: 80933 

0599 Becker, H. 1984. Principles of 
mechanization: Economic aspects

of oxen mechanization In LWADD. 
Liwonde Agricultural Development Div. 
(Malawi). Management Unit. Liwonde Agri-
cultural Development Division, Management
Unit, Field Development Series (Malawi), v. 10,
43p., I fig., 18 tables; 5 ref. En 
C Discusses economic aspects ofoxenization in the 
Liwonde Agricultural Development Division 
(LIVADD) of Malawi. Concludes that due to 
prevailing agronomic, environmental, physical, 
social and economic factors, the introduction of 
higher levels of oxenization is not essential for 
achieving LWADD development objectives and 
that oxenization will not solve economnic and 
agronomic problems of subsistence and corn-
mercialfarnsin the region. 
Mic.No: 80449 

0600 Bell, R.D.; Kemp, D.C. 1988. An 
assessment of some aspects of 

work oxen use In Sierra Leone. 
Starkey, P.H. (ed.); Ndiame, F. (ed.). In: Animal 
power in farming systems, Vieweg & Sohn. Braun-
schweig, Wiesbaden (Germany, F.R.). 2. West 
Africa Animal Traction Networkshop, Freetown 
(Sierra Leone), 19-25 Sep 1986, p. 320-324, 
4 tables; 5 ref., ISBN 3-528-02047-4 En (En)
DlDescribes the Work Oxen Project which has suc-
cessfully identified and alleviated some constraits to 
work-oxen use by provision of implements and 
training and extension activities. Concludes that there 
is potentialfor increased rice production by increased 
1T of ox Power but its realization depends on 
technical and social changes for which a major 
programme of trials, development and extension is 
needed. 
Mic.No: 82(127 

0601 Binswanger, I-.P. 1977. The 
economics of tractors In the Indian 

subcontnent. 
ICRISAT, Hyderabad (India). Economics 
Programme, 79p., 13 tables; 55 ref. En 
0Outlines the two opposing views on the benefit of 
tractors, namely, that they can be interchanged with 
aninal power (.substitution) and the switch from 
aninal power to tractors is guided byfactorprices, or 
that they fu nish greater power, a primary constraint 
to agricultural production regardless offactor prices
(net contribution) leading to increased benefits, re-
viewing survey results on the impact of tractorization 
on cropping itensity,, yields, timeliness for field 

preparation and sowing, total vahe of crop
production and labour displacement and labour 
use, patterns of tractor and bullock use as well as 
cost-benefit studies in various parts of the Indian 
subcontinent. 
Mic.No: 14745 

0602 Binswanger, H.P.; Ghodake, R.D.;
Thierstein, G.E. 1980. Observations 

on th.e economics of tractors, bullocks and 
wheeled tool carriers In thr, semi-arid tropics 
of India. 
ICRISAT, Patancheru, AP (India). In: Proceed
ings of the international workshop on socio
economic constraints to development of semi-arid 
tropical agriculture, International Workshop on 
Socio-econonic Constraints to Development of 
Semi-arid Tropical Agriculture, Hyderabad
(India), 19-23 Feb 1979, p. 199-212, 6 tables; 16 
ref. En (En Fr) 
GReviews available survey evidence on the 
economics of tractors, bullocks and wheeled 
toolcarriers for semi-arid tropical India, with 
emphasis on cost-effectiveness, yield, improvement 
ofcropping intensity and labourdisplacement. 
Mic.No: 82094 

0603 Bordet, D. 1988. Crit6res 
6conomiques pour Ia d6finition 

des choix de m6canisation. Cas de Ia rizi
culture dans lee p6rimetres IrrIgu6s du flouve 
Sen6gal. (Economic criteria for defining 
mechanization choices. Rice cultivation In the 
Irrigated valley of the Senegal river)
Raymond, G. (ed.); Bigot, Y. (ed.); Bordet, D. 
(ed.). In: Economic de la mdcanisation en r6gion
chaude, Sdminaire d'Economie Rurale, Mont
pellier (France), 12-16 Sep 1988, p. 238-254,
10 tables; 5 ref., ISBN 2-87614-026-8 Fr (Fr) 
OL'ses a model to compare the costs of rice culti
vation in the irrigated valley of the Senegal river,
using animal traction or motor traction for soil 
preparation and manual labour,semi-mechanized 
or completely mechanized met'.lods for harvesting. 
Mic. No: 82074 

0604 Bordet, D. 1990. Effete dynamiques
do la traction animale dans les 

syst~mes do production. (Dynamic effects of 
animal traction In farming systems) 
Starkey, P.H. (ed.); Faye, A. (ed.). In: Animal 
traction for agricultural development, 3. Regional
Workshop of the West Africa Animal Traction 
Network, Saly (Senegal), 7-- 12 Jul 1988, p. 124
135, 2 illus., I table; 16 ref., ISBN 92-9081-046
7 Fr 
C Discussesproblems in an economic approach to 
the study of the effects of animal traction and 
stresses the necessity for a systematic approach.
Reviews effects ofanimal traction on yields, area 
cultivated, farming systems, productivity and 
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management of labour, income, social structure, 
development fromn traditional hoe cultivation and 
economic aspects. 
Mic.No: 82049 

0605 Bossi, M.T. 1985. Analyse agro-
socio-6conomique do Ia culture 

attele dans I'Ord de Koudougou, au Burkina 
Faso. (Agro-soclo-economic analysis of 
animal !raction In the Ord de Koudougou, 
Burkina Faso) 
Journe d'Etude sur la Culture avec Traction 
Animale, Paris (France), 7Mar 1985. Machinisme 
Agricole Tropical (France), no. 91. p. 11- 12 Fr 
011riefsummnar' of a paper describing a proposed 
study by Universita delta Pace, Turin (Italy) to 
examine constraints to developmuent of aninal 
traction in BurkinaFasoand to examine effects on 
income of farmers and economy as a whole ofsnall-scah" industrialization and a network ofvillageartisans. 

Mic.No: 80371 

0606 Corbel, H. 1986. L'introduction de 
la culture attel6e au nlveau du 

paysan: Implications dconomiques. (Intro-
duction of animal traction at the farmer level: 
Economic Impact) 
Koinadugu Integrated Agricultural Development 
Project, Kabala (Sierra Leone). Animal Power in 
Farming Systems, Freetown (Sierra Leone). 19-
26 Sep 1986, 14p.. 3 tables Fr 
[-lReportson the successes andfailures of the Loan 
Scheme of the Koinadugu Integrated Agricultural 
Development Project (KIADP) in t/te Kabala 
region ofSierra Leone. 
Mic.No: 80326 

0607 Corbel, If. 1986. Quelques consl-
dritions Apropos du programme 

de cr6dit pry'r I diffusion de Ia culture attelAe 
au Koinadu,u. (Some considerations regard-
Ing the credit programme for the Introductionof animal traction at Konadugu) 

Koinadugu Integrated Agricultural Development 
Project, Kabala (Sierra Leone). Animal Power in 
Farming Systems, Freetown (Sierra Leone), 19
26 Sep 1986. 15p.,8 tables Fr 
ElDescribes t/te Loan Scheme of t/te Koinadugu 
Ittegrated Agm.rultural Development Project 
(KIADP) which was available for the purchase of 
draft oxeen or equipment, analyzes take up of the 
loans and discusses effects on animaltraction in t/te 
region. 
Mic.No: 80327 

0608 Corbel, H. 1988. The economics of 
anlimat power In Kolnadugu Dis-

trict, Sierra Leone: A case study of the work 
oxen introduction and credit programme. 

Starkey, P.H. (ed.); Ndiame, F. (ed.). In: Animal 
power in farming systems, Vieweg & Sohn. 
Braunschweig, Wiesbaden (Germany, F.R.). 2. 
West Africa Animal Traction Networkshop, 
Freetown (Sierra Leone), 19-25 Sep 1986, 
p. 299-310, 1 table; 4 ref., ISBN 3-528-02047-4 
En (En) 
rlGives information on animal power and farning 
systems obtainedfroni an econonic survey of three 
villages and by monitoring the Loan Scheme ofthe 
Koinadugu Agricultur, Development Project 
(Sierra Leone). Problems involved in using animal 
power are discussed. Concludes that labour 
constraints and the appreciating value of oxen 
make animal traction potentially attractive if it can 
be combined with increased farm size, diversified 
operations and hiring out animals. 
Mic.No: 82025 

0609 Crawford, E.W.; Lassiter, G.C.1985. Constraints on oxen culti

vation in the Sahel: Comment.
 
American Journal of Agricultural Economics, v.
 
67(3), p. 684-685, 5 ref., ISSN 0002-9092. En
 
DCriticizes a paper which argued that lack of 
profitability is sufficient explanation for non
adoption of animal traction using oxen (A TO) in 
the Sahel, and presents alternative explanationsfor 
the non-adoption ofA TO. 
Mic.No: 80599 

0610 DeBoer, A.J. 1972. Technical and 
economic constraints on bovine 

production In three villages in Thailand. 
s.n., s.I., 226p. En 
C Describes and analyzes cattle and buffalo 
producth n-utilization systems i three Thai 
villages, assessing the role of cattle in the food 
production-consumption complex in which they 
provide draft power, meat and cast income and 
examining relationship between cattle production 
and crop production practices, with particular 
reference to production function analysis of draft 
animals, descriptionof cattle production practices
and technical parameters, rates of return of cattle 
enterprises and construction ofmodels. 
Mic.No: 80731 

0611 Delgado, C.L.; Mctntire, J. 1980. 
Economic constraints on farming 

with plow oxen In the Sahel. 
s.n., s.I., 38p., 3 tables; 43 ref. En 
DExaminesreasons for the foilure ofmostfarmers 
in the Sahel to adopt animal traction practices, 
outlining major economic, social and natural 
constraints to its adoption and antalyzing differ
ences between a system of manual and ox-draft 
cultivation. Desci ibes a composite farm model of 
ox-draft cultivation used to assess necessary 
conditions and impact of economnic constraints, 
especially labour-relatedproblems. 
Mic.No: 50054 
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0612 	 Delgado, C.L.; Mclntire, J. 1982. 
Constraints on oxen cultivation In 

the Sahel. 
American Journal of Agricultural Economics, v. 
64(2), p. 188-196, 3 tables; 17 ref., ISSN 0002-
9092. En (En) 
OLAnalyzes reasons why farmers in some areas of 
tse-tse-free West Africa have rapidly adopted 
animal traction using oxen (ATO) while most 
cultivators in the dry, savannah areas ofthe coastal 
states and the Sahelian nations have not. Discusses 
maximum potential increases in farm income and 
the required resource allocations stemming from 
the adoption of A TO. 
Mic.No: 50063 

0613 	 Elhimdy, B.; Chiche, J. 1990. Ren-
tabilit6 de Ia traction animale dans 

lesa petits exploitations marocalnes. (Prof-
Itability of animal traction In Moroccoan smal-
Iholdings)
Starkey, P.H. (ed.); Faye, A. (ed.). In: Animal 
traction for agricultural development, 3.Regional
Workshop of the West Africa Animal Traction 
Network, Saly (Senegal), 7-12 Jul 1988, p. 162-
167, 2 maps, 5 tables; 7 ref., ISBN 92-9081-
046-7 Fr (Fr) 
OlDiscusses animal traction and motorization in 
Morocco and constraints to physical performance
of draft animals. Compares the cost of using
animal traction, tractor power ormixedtraction on 
small (<5-ha farms) at the edge of the irrigated 
zone. Concludes that in Morocco traditional and 
modern techniques coexist perfectly and that 
animal traction (using donkeys, mules, horses and 
camels) is widespread throughout the country.
Although animal performance is poorer than in 
other parts of the world, it remains profitable for 
small-scale family operations. 
Mic.No: 82053 

0614 	 Esparon, N.M.; Sturgess, N.H. 1989. 
Technical efficiency of rice 

production for East Javanese farmers, 
ACIAR, Townsville (Australia). ACIAR DAP
Project Bulletin, no. 9, p. 20-26, 6 tables; 10ref.,ISSN0819-2596. En (En) 

Olnformation on levels of inputs and output for 
rice production for 15 villages in East Java was 
gathered for the PATANAS su:rvey in 1983-4. 
Data was analysedfrom 4vilages in which asignifi-
cant number of farmers utilized animal power. 
Average and frontier linear production functions 
were fitted to cross-sectional data for each village 
and to panel data for one village. Results from the 
frontier regression indicated that farmers within a 
village were technically efficient in their rice 
production under their current level of technology.
Mic.No: 80964 

0615 	 Esparon, N.M. 1989. Technical 
efficiency and the significance of 

draught animal power for rice production In 
Indonesian villages.
Hoffman, D. (ed.); Nari, J. (ed.); Petheram, R.J. 
(ed.). In: Draught animals in rural development,
International Research Symposium on Draught
Animals in Rural Development, Cipanas (In
donesia), 3-7 Jul 1989. ACIAR Proceedings
Series, no. 27, p.309-315, 5 tables; 8 ref., ISBN 
1-86320-003-7 En (En)
OPresentsresults ofastudyin which 11 1-donesian 
villages where asignificant number off niers uscd 
draft animal power (DAP) were analysed using
econometric techniques to determine whether they 
were technically efficient in their rice-production 
processes and whether DAP was an important 
significant input in rice production. All farmers 
achieved a high level of technical efficiency.
Discusses implications of this finding for future 
research and extension work. 
Mic.No: 80952 

0616 	 Gemmill, G.T. 1971. The econ
omics of farm nie1,hanlzdtion In 

Malawi. 
Bunda College of Agriculture, Lilongwe
(Malawi), 57p., 45 tables; 38 ref. En 
OReports on costs and benefits of the Malawian 
programme offarm mechanization with loans for 
the purchase of farm implements and oxen;
analyzes causes for delinquency and ineffective 
utilization of loan funds; compares work rates of 
oxen and manual labour and presents results of a 
survey on the organization ofox-owning farms. 
Mic.No: 55064 

0617 	 Getachew Asamenew; Jutzi, S.; 
Abate Tedla; Mcintire, J. 1988. 

Economic 	evaluation of Improved Vertisol 
drainage for food crop production In the 
Ethiopian highlands. 
Jutzi, S.(ed.); Haque, I. ked.); Mclntire, J.(ed.); 
Stares, J.E.S. (ed.). In: Management of Vertisols 
in sub-Saharan Africa. Proceedings of a work
shop, ILCA Conference on Management of
Vertisols in Sub-Saharan Africa, Addis Ababa (Ethiopia), 	 31 Aug-4 Sep 1987, p. 263-283, 

7 tables: 4 ref., ISBN 92-9053-095-2 En (En) 
Outlines an economic evaluation of an improved

surface drainage technology, using the broadbed
maker (BBM) on farm in four different Vertisol 
areas ofthe Ethiopian highlands. Presents data on 
crops and number ofareas coveredfor the on-farm 
drainage technology, on coststructure ofthe BBM, 
and on human and oxen labour input in traditional 
seed covering and the construction of the B BM. 
Mic.No: 39245 

0618 Ghodake, R.D. 1985. Improved 
dryland technology for deep black 

soils: Economic evaluation and Implications 
for credit policy. 
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ICRISAT, Patancheru, AP (India). Seminar on 
Linking of Agricultura! iResearch System with 
Commercial Banks, Puna (India), 9-12 Jul 1985,
21p., 6 tables, I map; 15 ref. En 
ODescribes the technology developed at ICRISA 7' 
for management of soil, weter and crops on the 
basis of operational-scale watersheds of 1-25 ha 
which involves construction of broadbeds and 
furrows and use of animal-drawn wheeled tool-
carriers. Presents results of on-farm verification 
trials and discusses the economics ofthe technology 
including costs of toolcarriers. 
Mic.No: 8(1358 

0619 Goyal, D.; Joshi, B.R.; Taimni, V. 
1981. Comparative economics of 

bullock and tractor use in Rajasthan. 
Annals of Arid Zone (India), v. 20(4), p. 265-
270, 4 tables; 4ref. En (En) 
ODocuments time-generated growth rates of 
animal and tractor power crucial to the agrarian 
sector of Rjasthan State, India. Presents dynamic 
value productivity functions using bullock and 
tractor units as explanatory variables; and gener-
ates average and marginal rate of substitution for 
each region in tile State in order to define relevant 
policy implications. 
Mic.No: 8(1598 

0620 Hermans, C. 1985. Modelling live-
stock systems In south and south-

east Asia: Animal traction, 
Centre for World Food Studies, Wageningen 
(Netherlands), 25p., 8 fig., 5 tables; 33 ref. En 
(En) 
OData collected in Noakhali (Bangladesh) on 
liveweight, weight ofdifferent rations and working 
time for eight draft bulls were used to validate the 
SOWTV model (which includes calculations on 
animal traction). 
Mic.No: 80387 

0621 Hopkins, E. 1972. The response of 
farmers to an agricultural exten-

sion scheme: Cattle in Senegal. Final report to 
S.S.R.C.. 
Sussex Univ., Brighton (UK). Inst. of Develop
ment Studies, 31p., 4 fig., 2 maps, 4 tables En 
E-Describesa project designed to study farmers' 
responses to an agricultural extension scheme 
involving introduction of bullocks as draft animals 
in Senegal, using data on the behaviour of farm 
households in a linear programming model 
designed to assess conditions favourable to accept-
ance ofextension services. 
Mic.No: 80734 

0622 Huybens, E. 1990. La rentablit6 
du labour attei6 dana la sous-

pr6fecture de Bangouya, Guln6e. (Profitability 

of animal-powered tillage in the Bangouya
sub-prefecture, Guinea) 
Starkey, P.H. (ed.); Faye, A. (ed.). In: Animal 
traction for agricultural development, 3. Regional 
Workshop of tile West Africa Animal Traction 
Network, Saly (Senegal), 7-12 Jul 1988, p. 168
173. 1 tables; 10 ref., ISBN 92-9081-046-7 Fr 
(En .r) 
OPresentsfindings of a study into possibilities for 
extending use of animal traction in tile Bangouya 
region of Guinea, currently confined to plowing. 
Concludes that the only real constraint is lack of 
appropriate implements. Suggests that in order to 
increase its profitability in the region, possibilities 
ofusing animal traction for weeding and harvesting
groundnuts and puddling and levelling in rice 
cultivation, processing agricultural products and 
transport should be investigated. 
Mic.No: 82(151 

0623 Jaeger, W.K. 1986. Agricultural 
mechanization. The economics of 

animal draft power In West Africa. 
Westview Press. Boulder (USA), 199p., fig., 
tables; ref., ISBN 0-8133-7356-5 En 
0Presentsfindings of a study on the effects of 
animal traction in increasing labour productivity, 
overcoming labour constraints, and increasing 
yield or arec 'n West Africa based ott farmers' 
subjective evi eatiu.n and results of a linear 
programming ,,ni,. (r farms. Discusses policy 
implications of these ,' ,iings for the adoption of 
tile technology. 
Mic.No: 39596 

0624 Kalla, J.C.; Joshi, B.R.; Goyal, D. 
1986. Comparative economics of 

traction energetics In arid areas of western 
Rajasthan. 
Annals of Arid Zone (India), v. 25(1). p. 61-68, 
5 tables; 7 ref., ISSN 1570-1791. En (En)
ODocuments and analyzes availability of animal 
and trvction energyfor the agricultural sector, and 
.'.stiater the comparative economics of energy 
iurcesalternative to animal energy for arid areas 
of we.'e! r Rajasthan, India. 

ie'No' P00553 

0625 Kinsey, B.H. 1976. Economic 
research and farm machinery

design in eastern Africa. 
East Anglia Univ., Norwich (UK). School of 
Development Studies. School of Development 
Studies Discussion Paper (UK), no. 10, 20p., 
16 ref. En 
flDiscusses the relationship between economic and 
technical research and agricultural mechanization, 
need for improved machinery design, research 
gidelines, designing technical research to improve 
e- nomic analysis (including long-term trials 
ojf power/implement combinations), effective 
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reporting 	 of ri'search resultsanrd planning
economic re.search toic ilitate ntachinerv desig'n 
(including wheeled toolcarrier.s).
Mic. No: 8011,(1 

0626 	 Kokoyc, SiJ. 199) Impact soclo-0conomique de latraction animale6conmiqu anialede a trctio 
dans laprovince de I'Atacora, Bdnin. (Socio-
economic impact of the use of animal traction 
In Atacora province of Benin) 
Starkey. P.11. (cd.): Faye, A. (ed.). In:Animal
traction for agricultural ctcvlOprrCret 3. RegionalWorkshop 	of the Wcst Africa Anirnal Traction 
Network. Saly (Senegal). 7-12 Jul 1988. p. 186-
191. 3 tables, ISBN 92- )010I (40-7 Fr (I nl)
]Ilescribe.s f t , it'rodrct'io/ o"Ianimnal traction to 

Atacora 'roice (lcnin) inte it I90hs. user
training, arnmal draif eq,,rqtcpnmrrtt cl. animal 
'nanagemoent, cultural operationm i'arriedout ioing
aninal tractiont and comntrainis to it,% f.trt/cr
development 

Mic.No: 82225 


0627 Melntirc. .1. 1983. Two aspects of 
farming in SAT Upper Volta: 

Animal traction and mixed cropping.
ICRI SAT. () urIgctthrugu (IBurkina Faso).ic 
ICRISAT ,cor rnics I'rurgrarr rc Progress 
Rtport. no. 7.48p.. Ii) tahles; 12 ref. En 
[F1'rescnt.%Jitrlincg ofa ,h/ri tanari'nt rvec
carric' out inr ccretrral IBurkinaiaso ottanrimraltraction and mi,% d c'ropping,.dcsriiingthe eMttt
of animal traction ris aiandits eJ./h'cts: compares 
results with tho. -fromr aifniar rve int a~st'r
Blurkina .aso. 
Nic.No: 8(595 

0628 	 MelIntire, J. 1983. Supply and
demand hypothesis In animal 


traction use in Niqer. 

ICRISAT. Patanchru. AP (India). ICRISAT 

Farming Systcnm 
Research Mceting. s..,Aug
1983.22p., 3 tables: 6 rcf. En 
[iDiscusss te.sts mr hyIpothc.crs advanced to

explainSlow adoption of aninaltraction (A7'R) in 

tropical .lfrira, vi: 
 lack o] sniths, tnr'haniCal 
skills an. extension andvrterinarir services, as well 
as unfamiliarity rwith atntinal r'are, anid rnproji't-
ahility
ofA Tit?, usirg .aniple datatfront Niger.
Mic.Ni: 801137 

0629 	 Mclintire. J. 1984. Policy environ-
ments for mechanized agriculturein sub-Saharan Africa with special reference 

to animal traction, (Environnements des
politiques pour I'agriculture macanisde et 
particullbrement la traction animale enAfrique subsaharienne) 
ILCA, Addis Ahaba (Ethiopia). In: Livestock 
policy issues in Africa. Conference on Livestock 

Policy Issues in Afiica, Addis Ababa (Ethiopia),
24-28 Sep 1984, 29p.. 4 tables: 14 ref. En, Fr(En 
Fr)
[]Disc sse.s animal traction (A TI?) in Africa, 
mentioning lactors that deterntine its adoption, 
particularlypopdation density, presenrc of cashcrops, land ahundance,conditionv:" tsetse pressure and soilextaninesft,economic effects of A TR; 
ald dirnes setsof agrolnmatic and ecoo ic
aniodmfns ut of golici ete. 
Ntlic.No: 33742 

0630 	 Morafe, Y.; Baker. D.; Norman, D. 
1986. Soclo-economic constraints 

to farm equipment innovations in Botswana. 
II 0 ( ;eneva (Switzerland); Botswaia. Ministry
of Agiculture. In:Initiatives for farn equip
ni1ert
prograricrres inrBotswana: 
 Irproving
co-ordination, National Workshop on Farn Tools 
and Equipie t Technology, Basic Needs and 
Finployrnit. Gaborone (Botswana), 3-5 Dec
 
1985, p. 41-53, 1 fig., 3 tablcs; 6 ref. En 
LIDis(tisses the conceptual framework into which
jarnt equipment intovations must fitand ti'conoitic, social and institutional constraints to
wider adoption of firm equipmnent innovations 
includingclimate, lack of tocal manufacturersand
t'sting, lack of denmorstratedhernejit to potential
adopters awdshortage of carts. 
Nic.No: 8)833 
M .:
 

0631 	 Mettrick, f-t.; James, D.P. 1981. 
Farm power in Bangladesh. 

Volume 2. 
Reading Univ. (UK). Dept. of 
Agricultural

Econoirnics and Management. Reading Univer
sits. l)epartrcrnt of Agricultural Economics and 
Management Development Study (UK), no. 2(1,lIop., fig., tables; 15 ref. En 
Ei TwIrfirst partof this report h H-. Atettrick (Sonte
 
aspects ofthe ecollontj'.%ofanimal power) covers

availability of draft animnals, 
 demand for draft
 
power, use ofdraft cows. costs, atndsharecropping

:md draft power inBangladesh atdconcludes that

th'ret will he a decline in nlumbers ofdraft animals
 
atrailahl, ocr thrercrtextfewt years. 7tre second part

hn P. James (Mechanisatiron arid institutions in

i'oakhali)presents a detailed examination of the

effects of introduction of tractors following a 
cyclone and tidal
bore in1970 on field cultit'ation 
and socio-econotnic change in two villages in 
Noakhali )istrict. 
Mic.No: 811888 

0632 	 Mishra, D.K.; Pandey, R.N.;
Paidey, V.K. 1976. Economic 

costs of bullock and tractor power use in Uttar 
Pradesh agriculture.
Indian Journal of Agricultural Economics, v.
31(3), p. 193-199, 4 tables, ISSN 0(119-5(114.
En 
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r Compares the economics of bullock or tractor 
power use in Uttar Pradesh, India, by estimating 
the costs of bullock or tractor power at the farm 
level; by estimating and comparing the cost of 
draft power needed for operating the State's net 
cultivated area exclusively through either bullock 
or tractorpower; and by studying the feasibility of 
replacing bullocks by tractors. 
Mic.No: 80605 

0633 Monnier, J. 1965. Contribution h 
I'tude de Ia traction bovine au 

Sdn6gal. 20 Partle. Interpr6tation des chiffres 
obtenus. (Study of cattle traction In Senegal.
Pnrt 2. Interpretation of data) 
Machinisme Agricole Tropical (France), no. 11, 
p. 15- 27, 14 tables, 4 photographs; 19 ref. 

Fr (En Fr) 

O Technical problens ofselecting, feeding, shelter-
ing and harnessing draftanimals are discussed and 
two types of rustic cattle s/hed described. Tabulates 
results of tractive and working titne tests. Concludes 
that the optimism area to be tilled by an average 
family with one pair of oxen varies from 16 to 
21 acres according to the implements used; this can 
increase to 32 acres where two pairs of cows and 
additional equipmnent are used. Economnic benefits 
of draft animnal use and means of promoting the 
optimum use of draft animals available are 
discussed. 
Mic.No: 81279 

0634 Msango, A.S.D. 1980. Det6rmi-
nation of optimum hectarage for a 

pair of work oxen and aman using hand hoe. 
Bunda College of Agriculture, Lilongwe 
(Malawi), 20p., 2 tables; 2 illus; 13 ref B.Sc. 
(Agriculture). En (En) 
UOPresents results of a survey conducted in one of 
the units of the Lilongwe Land Development 
Programme, Malawi, to find optimun hectarage 
for a pair of work oxen and a nan using a hand 
hoe, on ti/e basis of work rates for planting, first 
weeding and earthing-ul of maize. 
Mic.No: 55159 

0635 Munzinger, P. 1982. Micro- and 
macroeconomic aspects. (Aspects 

6conomiques de la culture attel6e) 
Munzinger, P. (ed.) In: Animal traction in 
Africa, p. 269-337, 7 photographs, 2 fig., 
10 tables, ISBN 3-88085-133-6 En, Fr 
ODiscussesissues related to the economics of the 
use of draft attimals especially under African 
conditions anid the planning of projects aimned at 
introducing and promoting the use of draft 
animals. Describes micro- atid macroeconiomic 
effects ofusing animal traction; emnpiricalfindings 
regarding the profitability of attimial traction in 
comparison with other levels of mechanization, 
and an assessment system, using economic evalu-

ation methods and criteria in order to permit micro
andmacroeconomicevaluation oJ animal traction. 
Mic.No: 80669 

0636 Ndiame, F.; Sonko, M.L.; Fall, A.; 
Diouf, B. 1986. La culture attelae 

dans les systmes de production de la Basse-
Casamance: aspects techniques et Implica
tions soclo-dconomlques. (Animal traction In 
the production systemsof Lower Casamance:
Technical aspects and soclo-economic 
impact) 
Institut Sdnigalais de Recherches Agricoles,
Dakar. ISRA Document de Travail (Sdndgal), 
no. 86-3, 29p., 3 fig., 9 tables, 2maps; 12 ref. Fr 
(En Fr) 
UAnimal traction is unevenly developed through
out the Lower Casamance region ofSenegal, its use 
rarely going beyond land preparation due to poor 
adaption of the technology and underutilization of 
e.isting equipment. It is suggested that as annual 
rainfall and the length of the rainy season decline 
animal trction may enable a crop to succeed where 
traditional methods fail. Cash-flow and cost
benefit analysis identified the conditions for better 
use of the technology and those needed for pro
fitable investment. 
Mic.No: 80775 

0637 Ndiame, F. 1988. Animal traction in 
Lower Casamance: Technical 

aspects and socio-economic Implications. 
(La culture attel6e dans les systbmes de 
production de Ia Basse-Casamane: as
pects techniques et Implications soclo
6conomiques) 
Starkey, P.H. (ed.); Ndiame, F. (ed.). In: Animal 
power in farming systems, Vieweg & Sohn. 
Braunschweig, Wiesbaden (Germany, F.R.). 2. 
West Africa Animal Traction Networkshop, 
Freetown (Sierra Leone), 19-25 Sep 1986, p. 
253-262, 1 map, 4 tables; 12 ref., ISBN 3-528
02047-4 En, Fr (En) 
EReasons for the relatively poor and unequal 
usage of animal traction in the Lower Casamance 
region of Senegal (it rarely goes beyond land 
preparation) are disc,ssed. The impact of animal 
traction on labour productivity remains low and is 
associated with low use of existing equipment and 
only partial adoption of technological options 
available. Cash-flow and cost-benefit analyses 
have identified the necessary conditions for better 
use of the technology and to make investments in 
the area profitable. 
Mic.No: 82021 

0638 Oluoch-Kosura, W. 1983. An 
economic analysis of alternative 

methods of land preparation in Western 
Province, Kenya. 
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Cornell Univ.. Ithaca, NV (USA. Dept. of 
Agricultural Economics. Cornell International 
Agriculture Mimeograph (USA), no. 103. 7 1p.,
(! taoles; 54 rcf. En (Fn)

[l'.xaninws the potential for imcreasing output of 
maize in western Kenya through levels of fairm 
mechanization that are econon:icallv vi bh,, by 
identifying the relationships that ,xist between 
mechanization and other factors of production,
comparing the relative f!ct r produtivity among
different .forms of mechanization, and evahatingthe profitability o enyploving di./ierent tech-
nologiesjor maizeproduction. 
Mic.No: 34038 

0639 	 Oppcn. M. Von; (hodake, K.G.; 
Kshirsagar, K.G., Singh, R.P. 1985. 

Socioeconomic aspects oftransfer of Vertisol 
technology. 
ICRISAT. Patanchcru. AP (India). IBSRAM/
I("RISAT/SMSS Inaugural Workshop on Man-
agemeur of Vertisols for Improved Agricultural 
Production, Patancheru (India), 18-22 Feb 1985,
23p., I fig., 6 tables; 15 ref. Ere 
UDiscusses constraintsto be ot''rconefr wider 
adoptiopt o tmproved Vertisol ttanageuuent
.:s.tns,de.cribe improved I'ertisol tcchnology
it/lich relies on broadheds andJurrowsand iase of 
ox-drawn whee/cd too/carriers, i'rji~-,mnceof the 
technology at I(RISA ' centre, constraints to 
use of bullock lahour atd cosh atd credit re-
quirements. Suggests that an itmportant area ofresearch is deve/oprnttnt 1'heaper whee/ed too!-
carriers. 
Mic.No: 80355 

0640 Orsini...P.G.; [.hoste. P.; Bouchier. 
A.; Faye, A.; Niang, L. 1985. Une

typologie d'exploilatio s agropastorales au 
Slne-Saloum, S~n6gal. (Typology of agro-
pastoral use in Sine Saloum, Senegal)
Revue d'Elevage et de MIdecine vdtkrinairc des 

Pays Tropicaux (Fr;nce), v. 38(2), p. 2((1-210.

5 fig., 4 tables; IlMret., ISSN Wc035-1865. Fr (En

Es Fr) 

El]Multivariateatalvsisoath:' restuts of a .urve 5 of 

245 farms in Sitc-Sa/oum, Sencgal, was used to 
construct a typology of agropastoral farits. 
Discusses tie functioning of the fitroting ssteins 
involved it termns offarm dynamics in relation to 
econornicfactor.s and draft anuita/s.
Mic.No: 80796 

0641 	 Panin. A. 1986. A comparative 
socio-economic analysis of hoe 

and bullock 'arming systems in northern 
Ghana. 
Georg-August-Univcrsitat, Gottingen (Germany,
F.R.), 190p., 8 fig., 48 tables; ref. Ph.D. (Agri-
culture). En 

ELEvaluares the farm-level impact of bullock 
traction technology in parts of northern Ghana,
examining its effects on production in dryland
farming systems, labour, land, crop yields, house
hold income, productivity, utilization of farm 
produce, and annual cash incotnes. Also assesses 
the imtpact of bullock traction experience on the 
fiartning svstem. 
Mic.No: 37863 

0642 	 Panin, A. 1t987. The use of bullock 
traction technology for crop culti

vation in northern Ghana: An empirical
economic analysis. (Utllisation agricole de la 
traction bovine dans le Nord-Ghana: uneanalyse dconomique empirique) 
ILCA Bulletin(Bulletin du CIPEA), no. 29, p. 2
8. I1 tables; 16 ref., ISSN 0255-(XX08. En, Fr (En)
OlAses es the economic impact of bullock traction 
technology on the farming svstens in northern 
Ghana. Cotnpare.s the technical and econotnic 
aspects of the hand hoe and bullock traction 
technology. 
Mic.No: 8(1743 

0643 	 Panin. A. 1990. Profitability 
assessment of animal traction 

investment: The case of northeastern Ghana. 
Starkey, P.H. (ed.); Fayc. A. (ed.). In: Animal 
traction for agricultural development, 3. Regionl 
Workshop of the West Africa Animal TractionNetwork, Saly (Senegal), 7-12 Jul 1988, p. 201
21)7,4 tables; 8 ref., ISBN 92--9081-(46-7 En (En)
Elnvestttu'nt itt anital traciicn it sub-Saharan 
Africa has steadily increased since the itid 1970s 
but fartttt'rs' adoption of the technology has been
disappointing raising the question whether tile 
investment is profitable to farters. Stows using
datafroin northern hana, thatanintaltractionft)r

cropping is profitabl', producing an internal rate
 
of return of 51% and increasing average income
 
over hoe-fartingy21%.A decrease ofttore than
11% in output, however, renders the investment 
unprofitable. Concludes that the first threeyearsof 
aninial traction atve represent a cotviderabe flitancial 
burden to tie farer and this couplhd with risks 
involved in rainfed agriculture may inhibit the 
adoption ofanimal draft technology. 
Mic.No: 82223 

0644 	 Perkins, J.; Semali, A. 1989. 
Economic aspects of draught ani

mal management In Subang, Indonesia.
Floffman, D. (ed.); Nari,J. (ed.); Petheram, R.J.
(ed.). In: Draught animals in rural development,
International Research Symposium on Draught
Anials in Rural Development, Cipanas (In
donesia), 3-7 Jul 1989. ACIAR Proceedings
Series, go. 27, p. 294-299, 5 diagrams; 4 ref.,
ISBN 1-86320-003-7 En (En) 
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0Presents results of a study of 10-year inventories 
for cattle and buffalo in village households r, 
Subang which showed that turnover was more 
rapid than anticipated indicating farmers' strong 
awareness of their non-draft value. Concludes that 
research which links production with draft would 
have greater impact and acceptability than research 
concentrating on draft alone. 
Mic.No: 80949 

0645 	 Phillip, D.O.A.; Abalu, G.O.I.; 
Ingawa, S.A. 1988. Economic Im-

plicatlons of animal power at the small-scale 

level In the savannah zone of northern 

Nigeria: A linear programming simulation of 

farmer circumstances. 

Starkey, P.It. (ed.); Ndiame, F. (ed.). In: Animal 

power in farming systems, Vieweg & Sohn. 

Braunschweig, Wiesbaden (Germany, F.R.). 2. 

West Africa Animal Traction Networkshop, 

Freetown (Sierra Leone), 19-25 Sep 1986,
 
p. 225-232, 7 tables; 16 ref., ISBN 3-528
02047-4 En (En) 
ElBriefly describes farining systems in northern 
Nigeria. Labour is the main constraint particularly 
during Jun-Aug. Animaltraction isapossibilityfor 
removing the labour constraint yet only 5.5%, oft/le 
area is cropped using animals and 86% is hand-
hoed. Working with 6 sole crop enterprizes and a 
set of representative farner situations, linear pro-
gramming techniques were used to determine the 
optimal enterprise combination if animal traction 
were introducedon a hiring-in or borrowing basis. 
In the model only maize and groundnut appeared 
in t/re optimal solutions. Even when oxen were 
readily available at low cost, labour constraints 
dominatedthe model. This model suggest.%thatoxen 
cannotfully replace manual labour at critical tines. 
Mic.No: 82018 

0646 	 Phillip, D.O.A.; Abalu, G.O.I.; 
Aganga, A.A.; Aduku, A.O. 1990. 

Animal traction technology In northern 
Nigeria: A survey of constraints and a model 
of prospects. 
Starkey, P.H. (ed.); Faye, A. (ed.). In: Animal 
traction for agricultural development, 3. Regional 
Workshop of the West Africa Animal Traction 
Network, Saly (Senegal), 7-12 Jul 1988, p. 370-
375, 7 tables: 5 ref., ISBN 92-9081-046-7 En 
0Presents methodology and results of a study 
based on 84farmers in the Kadawa area to investi-
gate long-term prospects for use ofanimal traction 
for ridging in northern Nigeria and actual and 
potential constraints to its wider adoption, 
Concludes that 22.5, 28.7 and 48.8% of tie 
sampled farmers will be using hand hoes, tractors 
and animal traction, respectively, for ridging in the 
long-term. Major constraints to wider adoption of 
animal traction in the region are availability and 
cost of implements and the fact that most post-

ridging activities are unsuitable for draft animals. 
Recommends that the Government provide readily 
accessible veterinary se)-vices for draft animals, 
incentives for local equipment manufacture, credit 
for purchase and maintenanceofdraft animals and 
equipment and support research into better breeds 
for draft. 
Mic.No: 82036 

0647 	 Pollard, S.J.; Wainaina, C.K. 1982. 
Oxen or tractors: Part l. 

Livestock International (UK), v. 10(3), p. 62-63, 
1SSN 0306-8560. En 
[IPresentspart ofa survey undertaken by Kenya's 
Ministry of Agriculture to examine factors in
fluencing decisions of farmers regarding farming 
and household circumstances, farming methods, 
and problems and needs of the farmer. Compares 
merits ofoxen and tractors in light of the above. 
Mic.No: 28774 

0648 	 Pollard, S.J.; Wainaina, C.K. 1982. 
Oxen or tractors: Part 2. 

9 4 95 Livestock International (UK), v. 10(4), p. - , 
2 tables, ISSN 0306-856(0. En 
DExamines tie relative costs of purchase, owner
ship and use of tractors and oxen, with particular 
reference to ttze condition of smallholders in 
Kenya. 
Mic.No: 28766 

0649 	 Pollard, S.J.; Wainaina, C.K. 1982. 
Oxen or tractors: Part 3. 

Livestock International (UK), v. 10(5), p. 121
122, ISSN 0306-8560. En 
ElCompares oxen and tractors in terms of costs, 
availability, versatility, reliability and convenience, 
with particular reference to the condition of 

Kenyan smnallholders. 
Mic.No: 28767 

0650 	 Reddy, Y.V.R.; Rastogi, B.K. 1985. 
Economics of maintenance of 

draught animals In arid/semi-arid tropics. 
Indian Veterinary Journal, v. 62, p. 156-161, 
3 tables; 4 ref., ISSN 0W19-6479. En (En) 
F-Presents results ofa studv carried out in arid and 
semi-arid areas in India in order to determine the 
economics of maintaining a pair of bullocks, using
data collected at 13 centres covering 80-100farmers. 
Suggests the provision of gainfu! employment 
througn improved dryland technology and better 
tra.iportation system in order to reduce the cost of 
maintenance ofa pair of bullocks. 
Mic.No: P(0519 

0651 	 Rossi, M .T. 1988. Evaluation coats/ 
avantages de la culture attel6e 

dans is zones d'action du Projet Nord-Togo. 
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(Cost/benefit evaluation of animal traction In
the action zones of the Projet Nord-Togo) 
s.n.,s.l.,S6minaire d'Economie Rurale,
Montpellier (France), 12-16 Sep 1988, 3 3p.,
2 tables Fr 
DEvaluates the costs and advantages of animal 
traction in the action zones of the North Togo 
Project.
Mic.No: 80346 

0652 	 Ryan, J..; Sarin, R. 198-
Economics of technology options

for vertisols In the relatively dependablerainfall regions of the indlan semi-arid tropics.
ICRISAT, Patancheru, A.P. (India). In: Improv-
ing the management of India's deep black soils,
Seminar on Management of Deep Black Soils forIncreased Production of Cereals, Pulses, and 
Oilseeds, New Delhi (India), 21 May 1981. p. 37 -
57, 5 fig., 8 tables, I map; 9 ref. En 
ODescribes research at ICRISA 7 on improved
watershed-based technology using wheeled 
toolcarriersfor formation of graded broadbeds 
rind furrows aridfor graded distributionof seeds 
and fertilizer. Discusses effects of the improved
technology on requirements for human arid
bullock labour,prospectsforothier regionsofIndia 
andpolicy issues (includingavailabilityof bulock 
power, farmer loans, wheeled too/carriers and 
training). 
Mic.No: 8(1866 

0653 Ryan, J.G.; Oppen, M. Von. 1983. 
Assessment of Impact of deep

Vertisol technology options.
ICRISAT, Patancheru, AP (India). ICRISAT 

Economics Programme Progress Report, no. 59,

14p., 1fig., 4 tables En 
CReports results of an on-farni experiment in 
Tadaipalle Village, India, to verify ICRISA Ts
experience with Vertisol technology options for 

which wheeled toolcarrierswere provided free to 

farmers. Analyzes 
 costs of using wheeled tool-
carriersand concludes that there is considerable 
promisefor adoptionof the technology options.Mic.No: 80357 

0654 	 Ryan, M.; Abeyratne, F.; Far-

rington, J. 1981. Animal draught 

the economics of revival. 
Agrarian Training and Research lnst, Colombo 
(Sri Lanka). Joint ARTI/Reading UniversityFarm Power Study Team Occasional Publication 


FarmPowr Sudy
eamOccsioal Pbliatin(UK), no. 23, 213p., tables En(En) 
0Discusses the erosion of tiretraditionalrole of 

buffaloes in paddycultivationin Sri Lanka overthe 

last thirty 
years and the increasing interest in
buffaloes for small-scale farming as economicfactors make maintaimlingthie presenttractor-based 
s:rategiesmore difficult. Data from 443 farmers 
aridpowerowners(including88 buffalo owners) at 

three majorcolonizationschemes were collectedin 
twice-weekly visits over a 14-month period (Aug
19 79-Oct 1980). Analysis of tractor and buffalo 
operatingcosts provided strong economic justif.
cation for expanding animal draft. Suggests that 
ownership and not hiringof draft animals, should 
he promoted. Discussesrelevantissues. 
Mic.No: 80392
 

0655 Sarin, R.; Ryan, J.G. 1983.Economic assessment of im
proved watershed-based technology options
in on-farm experiments.
ICRISAT, Patancheru, AP (India). Economics 
Programme. ICRISAT Economics Programme
Progress Report, no. 46, 20p., 9 tables; 4 ref. En 
(En)
DExapnines the economics of on-farm watershed 
experiments, i,:which labour way provided sing
draftaninalsand wheeled toolcarriers,conducted 
by the FarmingSystems Research and Economics 
Programs in the Akola arid Sholapur regions
(Maharashtra) and Alahbubnagar (Andhra
Pradesh). Profits front improved watershed 
technology did riot differ significantlyfront those 
from traditionalsystems. Suggests that cheaper
alternatives to wheeled toolcarriers should be 
explored.
 
Mic.No: 80351 

0656 	 Sehara, D.B.S.; Ptirohit, M.L 1983. 
Crop returns, human employmentand resource use productivity on bullock 

and tractor farms in Upper Luni Basin (W.
Rajasthan).
Annals of Arid Zone (India), v. 22(1), p. 29-35,

4 tables; 4 ref., ISSN 0570-1791. En (En)

UPresentsresults of astudy carriedout in Western 
Rajasthan, India, to compare the economics of
 
bullock and tractoruse with regard to input use,

cropping pattern, human employment, crop

income andresou-ce use productivity.
 
Mic.No: 80600 

0657 	 Singh, J.; Mathur, D.C.; Gupta,
A.K. 1986. A study on use of

traction and bullock tabour In cultivation ofvetalcrpinDh.vegetable crops In Deilh.
 
Agricultural Situation in India, v.41(1), p.29-30,

Itable En
 
DDiscusses rsults c~tained inastudy conducted
 

cmp sre sutsincurred in aestudy c u t edto comparecosts incurredby vegetable cultivators 
rsing tractors or bullock power, also assesseseconomic aspects of using tractor/bullock power
for landpreparation. 
Mic.No: 80029
 

0658 	 Sisler, D.G. 1980. Some economic 
aspects of managing land, water

points and arable agriculture In Botswana. 
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s.n., s.1, 31p. En 
0-Discusses factors which contributed to the rapid 
increase in Botswana's national cattle herd and the 
imp!icationsof the expansion on national develop-
nent strategy; assesses firmers' decision making 
relative to the use of cattle, crop land and range in 
the eastern hardveh, and managerial decisions of 
small herd owners with particularreference to the 
needs for draft power; examines marketingdec4Fions 
as '"ell as economic issuespertaining to water-point 
and nanagement. 
Mic.No: 57207 

0659 Sleeper. J.A. 1978. An economic 
analysis of the role of ox-plowing 

and cattle feeding In the stratification of West 
African livestock productlor. 
Maryland Univ., College Park (USA). Faculty of 
the Graduate School, 161p., 6 fig., 21 tables; 
18 ref. M.Sc. En 
E1Presents results of an analysis through construc-
tion of indicative budgets aad herd inventory 
models basedon review offarnim inagement data, 
to deternine if bovine traction and small-scale 
cattle feeding practices did increase net farm 
incomne. demand for immature cattle and rural 
meat supply inWest Africa. Outlite ecotoic 
factors limiting ox cultivation, metis;,e to mitigate 
them and effects of its increasing adoptiot; on 
detnandfor imnatures front the north. k xannes 
profitability and econtomic future ofs;all-feeding of 
cattle on small peasant farms. 
Mic.No: 15893 

0660 Starkey, P.1t.; Verlacghe, H. 1981. 
An economic compseison of 

methods of upland cultivation In Sierra Leone 
with special reference to the use of work oxen. 
9. Annual Conference, Inmakeni (Sierra Leone),
Sierra Leone Agricultural Journal, v. 6(2), 
p. 10S-1 16, 1fig., 10 tables; 10 ref. En (En)
LiPresents results oJ trials comparing the use of 
work oxen with hand and tractor operations. 
Mic.No: 8W')7 

0661 Strubenhoff, H.W. 1987. Problrme 
des Ubergangs von der Hand-

hacke zum Pflug -Eine okonomischoa nalyse 
dder Einfuhrung der tierischen Anspdiinung
In Ackerbausystome Togos. (Problems of 
moving from hand hoes to animal-drawn 
plows. An economic analysis of t'ie Introduc-
tion of animal traction Into the thrmlng 
systems of Togo) 
Technische Uoiv., Berlin (Germany, F.R.).
Fachbereich Internationale Agrarentwicklung, 
Dr.Sc.Agr. De (Fr) 
CPresents an econotnic analvsis of the effects of 
aninaltraction on the firtingisystens of Togo. 
Mic.No: 80340 

0662 Venkataram, J.V.; Ramannia, R. 
1977. Economics of power tiller vs. 

bullock power In preparing paddy land. 
Mysore Journal of Agricultural Sciences (India), 
v. 11(2), p. 239-243, 1 table; I ref., ISSN 0147
8539. En 
U Discusses fit economnic and other advantages of 
preparing paddy land by power tillers instead of 
using bullock power, with particular emphasis on 
costs involved ind the quality andquantity of work 
performed. 
Mic.No: 8628S 

SOCIAL IMPLICATIONS OF ANIMAL
 
TRACTION
 

0663 Abel, N.; Gibbon, ).; Coleman, V. 
lo86. The Introduction of draft 

oxen In 3ub Saharan Africa: Some hidden 
costs. 
East Anglia Univ., Norvich (UK) School of 
Devlopment Studies. Intermediate Technology 
Development Group Agriculture and Water 
Development Forum: Livestock Development in 
Semi Arid Areas, 27-28 Jun 1986, 23p., 11 tables 
En (En) 
OAnaly:cs support systems required for animal 
draft technology insub-Saharan Africa (size and 
structure of herd needed to reproduce the draft 
antanal., grazing systen ttanagement, econonly of 
households for which the technology is intended 
and suYtainability of the farmingsystem). Suggests 
that failure to appreciate the complexity of such 
support sy'stetms cat lead to incorrect assessmentc 
of the impact of draft technology including real 
costs and benefits of adoption atid its environmen
talconsequences. 
Mic.No: 80838 

0664 Allagnat, P. 1984. Methodology for 
an on-farm rosearch. The caseof a 

soclo-economic survey on the use of ox
traction in the Mabole Valley-Sierra Leone. 
Sierra Leone Work Oxen Project, Freetown, 
127p., 2 fig., 5 tables, I map; 30 ref. En 

iPresents the methodology for a socio-econonic 
study on the use of ox-traction inthe Mabole Valley 
of Sierra Leone. 
Mic.No: 811311 

0665 Allagnat, P.; Koroma. B. 1984. 
Socio-economlc survey on the use 

of ox traction in the Mabole Valley - Bombsal 
District. 
Sierra L.cone Work Oxen Project, Freetown, 
l0p.,5 fig..86 tables; 28 ref. En 

[0Iresenis the results ofcase studies on five farms 
in the Mabole Valley and presents conclusions 
based on agronomic atnd socio-economic data 
obtaite<even though the sample size was small. 
Mic.No: 80315 
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0666 	 Bpb, M.S. 1990. Social constraints 
on the adoption and expansion of 

work oxen In Sierra Leone. 
Starkey, P.H. (ed.); Faye, A. (ed.). In: Animal 
traction for agricultural development, 3. Regional 
Workshop of the West Africa Animal Traction 
Network, Saly (Senegal), 7- 12 Jul 1988, p. 337-
341, ISBN 92-9081-046-7 En (En)
UPresents observations made during research into 
indigenous technical knowledge of the Fulani and 
general extension work in Sierra Leone. !)iscusses 
social division of labour anid ethnicity, attitude 
towards animals (generally neglect), access to land,
"company" labour, village politics and litigation,
notionalpolitics, the gender issue and perception of 
work oxen. Concludes that sociological aspects of 
ox-traction should be considered as touch as, if not 
more than, technical and econoinic aspects as 
fairmers are the ultimate determiners ofsuccess arid 
adoption of technoloigy packages. ('allsfin location-
specific research to avoid over-generalization. 
Mic.No: 821'.6 

0667 Bratton, M. s.d. Draft power, draft 
exchange and farmer organiz-

ations. 
Zimbabwe 	Univ., Harare. Dept. of Land Man-
agement. Zimbabwe University, Department of 
Land Management Working Paper, no. 9/84,
32p., 10 tables; 16 -ef. En 
ElDescribes the extent of draft exchange, its insti-
tutionalforms, and its social and economic conse-
quenresin Zimbabwe. 
Mic.No: 867(17 

humans du d6veloppoment de 

1'61evage 
 en zone sud du Tchad. (Social
proble 	 In zoe delopment li(Soclduproblemsin the development of livestock 
production southern Chad)in 
Machinisme Agricole Tropical (France), 29no. 
p. 19-21, 1 photograph Fr (En)
LlDiscusses the social effects ofthe introductio, of 
animal traction into southern Chad. It has allowed 
savings in time taken in soil preparation, planting
and cultivation operations to be used for new ac-
tivities like fertilizer spreading, crop protection atid 
de-stumping, but constraints to atumnal traction are 
mainly social with farmers reluctant to try new 
ideas. Suggests that economic benefits should be 
stressed when persuading farmers to adopt tite 
new techaology attd then problems involved with 
animal care and supply ofoxen should be tackled. 
Mic.No: 80805 

0669 	 Dronne, M. 1971. Problimes 
humalns du d6veloppement de 

I'6levage en zone sud du Tchad. (Human
problems related to animal husbandry de-
velopment In southern Chad) 

Organisation Commune Africaine et Malgache,
Yaound, (Cameroun); Institut d'Elevage el de 
Mdecine Vetdrinaire des Pays Tropicaux, 
Maisons-Alfort (France). In: Colloque sur I'Ele
vage, Colloque sur I'Elevage, N'djamena (Tchad), 
8-13 Dec 1969, p. 612-633, 1table Fr 
11Descrihestraditional social and modern economic 
motivt, ions in aninal production in southern 
Chad, with reference to constraints ofphysicaland 
hutnan environment and to the role of animal 
tr:action in crop-livestock integration. 
Mic. No: 80676 

0670 	 Gboku, M.L.S. 1983. An Investi
gatlon Into the historical and 

soclo-economic background of oxenisation 
in the Mabole Valley, Bomball District. 
Sierra Leone Work Oxen Project, Freetown, 
107p., 4 fig., 35 tables; 20 ref. En (En) 
[_ives a brief description of the history of ox 
traction in tile Mabole Valley. Providesdetails of 
tilt,
household characteristics and farming activitiesof ox-owners and non ox-owners, their social and 
cultural heritage and economic characteristics, 
based on a survey of the scanty data available in 
libraries, project reports and administrative files 
and on observations, questionnaires andfield work 
in 26 settletients. Constraints to oxenization are 
discussed anid recommendations made inthe fields 
of eqiptnent, anitnal heaIth, loans and hiring, 
research arid extension. 
M~c.No: 803(19 

0671 	 Gboku, M.L.S. 1988. Farmer social 

variables Influencing the adoption
 
of agricultural Innovations In Sierra Leone.

Starkey, P.H. (cd.); Ndiame, F. (ed.). In: Animal 
power in farming systems, Vieweg & Sohn.Braunschweig, Wiesbaden (Germany, F.R.). 2.West Africa Animal Traction Networkshop,
Freetown (Sierra Leone), 19-25 Sep 1986, 
p. 311-319, 17 ref., ISBN 3-528-02047-4 
En 
OCovers tie history and developent of ox traction 

development and itspotential aitd challenges. 
Discusses the effect of social features offarlers on 
their adoption of innovations giving findings frot 

t adoptiotiValleyof tonconcertnitng iingtihet dgro nthe Mabohe role of wvometi 
and blacksmiths and the general view of farmers 
towards ox traction. Implicationsattd suggestions 

for fiture research efforts arediscussed. 
Mic.No: 82)26 

0672 	 Ghodake, R.D.; Ryan, J.G.; Sarin,
R. 1981. Human labour use with 

existing and prospective technologies In the 
semi-arid tropics of south India. 
Journal of Development Studies (UK), v. 18(1), 
p.25-46,4 fig., 5 tables; 24 ref., ISSN 0022-0388. 
En (En) 
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[]Reports on a stdy oilns villages in p,inular 
India ino likely eJfec s 0f introdtc'tion of hind, 
waterand crop management technology d yeloped 
at ICRISA Ton existing village labour-use patterns. 
Mic.No: 80870 

0673 Horowitz. MM, 197). The soci-
ology of pastoralism and African 

livestock projects. 
All) lrogram Evaluation Discussion Paper, 
no. 6,11ip.. 107 ref. En 
[14 brief (lIp) section corers prohlems inv'olved in 
the introduction o]animal traction in lurkina lVaso 
and Mali. Fariners questioned the 'Irchnologi,'al, 
entironmettal and ttio-econotmni benefits of 

inimal traction comlPared with traditional ho,,
Cultivati7,,. 
NI ic.No: 801769) 

0674 Johnston, B. F. I98). Socio-
economi, aspects of improved


animal-drawn Implements and mechanization 

In semi-arid East Africa. 

I(RISAT, Palanchert, A P(India). In: Proceed-

ings of the internat ional workshop on socio-

economic consrimints t) development of scmi-arid 

tropical agriculture, Intcrnational Workshop on
 
Socio-econonmic Constraints to )vellopmCnt of
 
Semi-Arid Tropical Agriculturc, H-ydcrabad 

(india), 19-23 Fch 1979, p. 221-233. 

2 tables; 27 ref. En (in I-r) 

EIElxamines titesocio-economnic inctors most rel-
evant to decisions concerning tilerole 1,faninmal, 
drawn iimpleentsit ths'.'mni-aridfarmmiag regions 
of Kenya, Tanz:a:ia and Uganda, with emphasis 
on structura! anud d,'mographicfeatures that should 
he taken into consideration in deterinining agri-
cultural research priorities anmd dete'lopicnt 
strategies. 
Mic.No: 82096 

0675 Jones, A. 1990. Socic-economic 
constraints to the use of animal 

traction for rainfed rice production in The 
Gambia. 
Starkey, P.11. (ed.); Faye, A. (ed.). In: Animal 
traction for agricultural dcvolopment. 3. Regional 
Workshop of the West Africa Animal Traction 
Network, Saly (Senegal), 7-12 Jul 1988, p. 3111-
316, 1 table; 14 ref.. ISBN 92-9(181-046-7
En (En) 
ElFarm mnechani:a,io, is widespread in 7he (ambia 
but use was restricted to upland crops until recent 
research showed that upland equipmnent could also 
le used inrice fields. Examines vocio-econtomic 
factors associalfed ivth gender roles itcrop pro-
duction and resource control which must be 
confronted if animial traction is to spread to rice. 
louseuold camte is culti-studies indcated that itie 
vated by hanld tLsthe wonen's contribution to 
domestic food prodtvction and not as a ca.%hcrop; 

tila, anitnal traction,ut,,'g cultivate hoth food 
(rops (millet and sorghun) and cash crops
(groundnuts). Concludes that household heads 
must he convinced that use of aninal traction in 
rice production will increase yiels and therefore 
reduce need to purchasefood Vtaph's. 
Mic.No: 82065 

0676 Kalb, 1). 1982. Sociologlcal aspects 
of the use of draugh, animals on 

African smallholdings. (Aspects soclo
logiques de !'utilisationde Ia traction animale 
dans I'agriculture paysanne africalne) 
Munzinger, P. (ed .). In: Animal traction in 
Africa, p. 341-372. ISBN 3-881185-133-6 En, 
Fr 
IlDescribes essential sociological features of 
African sinal'holders in terms of their relevance to 
the ose e1draft animals,with particlatrreferem e to 
the division of labour, cultural identity, social 
stratification, land law, and taboos; presents 
criteri, J'or the niplementation ofprojects ainiedat 
promoting tI,' use ofdraftanimnals;andoutlinesthe 
role ,fextension seruices and credit facilities in the 
spread o1innovations. 
Mic.No: 811685 

0677 N'Diaye, A.D. 1973. Problmes 
soclaux et 6conomiques poses 

par 'introduction de Ia culture attel6e en 
milieu rural dans le cadre de l'op6ration 
arachide du Mall. (Social and economic prob
lems posed by the Introduction of animal 
traction in rural areas within the framework of 
the groundnut operation In Mali)
Blreau pour leDeveloppement de liaProduction 
Agricole, Paris (France), 35p., 3maps, 4 tables Fr 
LIDiscusses conditions for the success of animal 
traction in Mali, particularly referring to those 
concerned with tit,management and selection of 
animals, choice of implements and soil conser
rationsystems; includes recommnendations. 
Mic.No: 0544) 

0678 Nelson-Fyle,M.R.;Sandhu, R. 1990. 
The Impact of animal traction on 

women. 
Starkey, P.H. (ed.); Faye, A. (ed.). In: Animal 
traction for agricultural development, 3. Regional
Workshop of the West Africa Animal Traction 
Network, Saly (Senegal), 7-12 Jul 1988, p. 153
155. IS13N 92-91081-)46-7 En 
U(Concludes that animal traction is advantageous 
atd can improve living standards of both men and 
womnen, bit advantages are positive only if it is 
introduced with both sexes in inindandeffectsofits 
u.le considered for all sectors of society; introduction 
of animal traction mnust be within the social, 
econtomic and cultural context of the conmtnity. 
Mic.No: 82063 
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0679 	 Roosenberg, R. 1986. Looking back 
at the long-term effects of animal 

traction. 
Tillers Report (USA), Fall/Winter, p. 1-2, Ili,
3 photographs En 
DDescribes changes observed on re-visiting Togo
and Benin since the authors initialvisit introducing
or-farming skills in North Benin in 1969- 72. 
Comnents on the new independence and initiative 
that ox.power ha" given to farmers. 
Mic.No: 8)368 

0680 Ryan, J.G. (ed.) 198(0. Socio-
economic constraints to develop-

mient of semi-arid tropical agriculture.
ICRISAT, Patlancheru, 	AP (India). International
Workshop 	 on Socio-economic Constraints to 
Development of Semi-Arid Tropical Agriculture,
ltydcrabad (India). 19-23 Feb 	1979, 435p., fig.,
tables; ref. En, Fr 
UiProceedings of a workshop whose objective was
to consider ways and means of overcoming con-
straints identified during the participants' research 
in the semi-arid tropics. Presentedpapersfocussed 
on the role of new technologies or policies aimed at 
alleviating these conistraints. 
Mic.No: 80897 

0681 Starkey, 1).ll. 1987. Animal power in 
development: Some Implications 

for communities. 
Community Development Journal (UK), v. 22(3),p. 219-227, 2 fig.; II ref. En 
LlDiscusses some of the implications ofpromoting
draft animal power use for rural communities,
including consequences related to changes in tie 
fiarming systems, effects on domestic economies,effects on the work loads at different times for 
different groups, changes in risk, and implications

for comnuniity'frictionor cooperation. 

Mic.No: 86977 

0682 Steinfeld, H. 1984. The Impact of 
storing water In excavated ponds 

on water constraints. A case study of reser
voirs constructed using ox-drawn scoops,
Debre Berhan, Ethiopia.
9 0p., 13 fig., 14 tables; ref. En (En De)
OPresents tie results of a survey of scoop tech-
nology tested by excavating a pond at ILCA's 
research site at Debre Berhan, Ethiopia, in 1983/
84. Defines constraints on tt/e traditional farm-
household system and assesses the impact ofstoring
l'aterin excavatedponds on water constraints, with 
emphasis on technical and organizational issues 
involved in the application of the innovation.
Mic.No: 38581 

0683 	 Vail, D.J. 1973. Induced farm Inno-
vation and derived scientific 

research strategy: The choice of techniques
in developing smallholder agriculture In land 
abundant areas. 
East African Journal of Rural Development
(Kenya), v. 6(1,2), p. 1-17, 17 ref. En 
DExamnines the major reasons for the failure of the 
derived research model in East Africa and pro
poses the adoption of an applied research strategy
derived from the technological constraints limiting
productivity, with particular reference to alternative 
technological choices combining the use of 
improved seeds, fertilizers, draji animals and 
drainage sstems with mininun costs to achievesustained development. 
Mic.No: 81736 

0684 Zweier, K. 1986. Women can 
handle draught oxen, too. 

GTZ, Eschborn (Germany, F.R.). GATE 
(Germany, F.R.). no. 86/6, p. 17-19, 2 photo
graphs En (En Es Fr)
[3Discusses the effect on the social and economic 
position of wiomen of the integration of men into 
work in the fields by introducing aninial traction 
and the success of a programmne to promote
womnen's interests arid their acceptance as farmers 
bv nen. 
Mic.No: 80234 

MANAGEMENT AND TRAINING OF 
DRAFT ANIMALS 

0685 	 Akou, A. s.d. Oxen are never 
written off. 

Uganda. Ministry of Agriculture and Aninal 
Resources, 26p., 15 drawings, 14 photographs En 
U3Presents, in a simple form intendedfor extensionworkers, background information on and prob
lens involved in introduction of draft oxen in 
Uganda, amid describes and illustrates methods of 
training, yokes, reins, anmiial management and 
draft implements (plowsand wheeled toolcarriers) 
andhow they can bemade (orobtained) andused. 
Mic.No: 80185 

0686 	 Anon. 1933. The ox. War Office,
London (UK). In: Animal manage

ment, p. 303-309, 2 tables En 
n)Disctssesthe general characteristics ofoxen and 
their uses as draft animnals in South Africa arid 
India, mentioning the selection of oxen for work,
the age up to which they are serviceable and the care 
that mnust be taken in their handling. 
Mic.No: 20614 

0687 Anon. 1971. Le boeuf de travail 
Volta) voltaique. (Work oxen In Upper 
Cahiers d'Agriculture Pratique des Pays Chauds 
(France), no. 3, p. 167-170 En 
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[.Discusses briefly the management of work oxen 
in Burkina Faso. referring to housing, feeding, 
health care, domestication, training and harnessing 
practices. 
Mic.N-): 68686 

0688 	 Anon. 1976. Using work oxen In 
Malawi. 

Malawi. Ministry of Agriculture and Natural 
Resources, lIp., 18 drawings, I photograph En 
ElBooklet designed for firmers and extension staff 
in Malawi describing selection, training and than-
agetnent (housing, feeding, working and health) of 
work o-ten, use and maintenance of carts, plows, 
ridgers and cultivators. ho' to nake yokes and 
harnesses andfroni where to obtain further advice. 
Mic.No: 80446 

0689 	 Anon. 1982. A guide for extension 
officers to assist In the conduct of 

demonstrations to farmers of improved agri-
cultural equipment. 
Kenya. Ministry of Agriculture. Small Farm 
Mechanisation Prograimmne, 27p. En 
EIDetails important points to be made when demon
strating small-scale agricultural equipment to 
farmers. 
Mic. No: 8080) 

0690 	 Anon. 1983. Gros 61evage et 
culture attel6e. (Livestock pro-

duction and animal traction) 
Agripromo (Chte d'voire), no. 41, 24p., 3 fig., 
4 tables. 9 photographs, I inap Fr 

S77is special issue of Agripromo includes brief 
articles on animnaltaction inthe Bamnhari region of 
the Central African Republic, Togo and Burkina 
Faso, feeding oxen for work and breeding, aninial 
traction equipment inCameroon, COte divoire, 
Maliand Senegal (tables) andhowtoadjustplows. 
Mic.No: 80332 

0691 	 Anon. 1984. Memento de culture 
attele. (Notes on animal traction)

Centre d'Action Rgionale pour leDveloppe
ment Rural, Borgou (B1nin), drawings,1018p., 

tables Fr 

S7his publication on anitnal traction is in four 
parts: animals (choice ofanimal, training, feeding, 
housing and manure, and health); equipmnent; 
farming operations suitable for aniimal traction; 
Costs. 

Mic.No: 8t)223 

0692 	 Anon. 1986. Selection, care and 
training of draft cattle for agri

cultural extension workers and extension 
supervisors. 
Zimbabwe. Ministry of Lands, Agriculture and 
Rural Settlement. Dept. of Agricultural, Tech-

nical and Extension Services; Institute of Agri
cultural Engineering, Harare (Zimbabwe). 
Animal Power Training Centre, 188p. En 
E31'resents guidelines for extension workers and 
supervisors 	 who will assist farners in solving 
problems associated with draft cattle, covering 
procedures for selecting, feeding and health careof 
draft cattle, special harnesses that should be used 
and steps in training the cattle. 
Mic.No: 8(X)35 

0693 	 Anon. 1987. Using donkeys for 
draught power. Part I.Principles of 

animal draught. Part II.Donkey management. 
Part III. Harnesses for donkeys. Part IV. 
Hitches for donkeys.
Botswana. 	Ministry of Agriculture. Agricultural 
Information Services, v.p., fig., tables En 
ElPresents inforniation on the use of donkeys for 
draft purposes, with particular reference to the 
principles involved when using animal power, 
as well as proper managetent, harnessing and 
hitching of donkeys. 
Mic.No: 38949 

0694 Anon. 1987. Force animale. 
Projet pour la Promotion de la 

Traction Animale, Atakpaime (Togo). Force 
Animale (Togo), no. 2, 21p., tables, drawings Fr 

The second issue of this publication devoted to 
aninal traction contains short articles on attimal 
health, tours by the Minister ofRural Development 
and uses of farmyard manure and technical notes 
on animalshelters, mangers, troughs, moanairepits, 
yokes andyoking. 
Mic.No: 818WK1 

0695 	 Anon. s.d. Animal power. World
 
Neighbors, Oklahoma City, Okla. 

(USA).World Neighbors in Action (USA), v. 
I l(IE), 8p., 22 photographs, I map En 
C Describes amianimal traction training programme 
inYendi, Ghana. 
Mic.No: 80334 

0696 	 Anon. s.d. Guide on the care and
 
management of work bulls. 

Ahmadu Bello Univ., Zaria (Nigeria). Agri
cultural Extension and Research Liaison Services. 
AERLS Extension Guide (Nigeria), no. 58, 5p. 
En 
r-]Presents guidelines for the selection, housing, 
feeding, handlinig and health care of work bulls. 
Mic.No: 80623 

0697 	 Anon. s.d. Les bovins utills6s en 
Haute-Volta pour traction animale. 

(Cattle used for animal traction In Upper
Volta) 
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FAO, Rome (Italy), 42p., 150 photographs En,
Fr 
CThis booklet accompanyingafihnstripillustrates 
types of draftcattleavailablein Burkina Faso,how 
to choose suitableanimalsand trainingmethods. 
Mic.No: 80895 

0698 	 Anon. s.d. Ox shoeing. Making and 
fitting ox shoes, 

s.n.,
s.I., 10p., 7 fig. En 
0Presents practical tips for the preparationand 
fitting of ox shoes. 
Mic. No: P(0539 

0699 	 Anon. s.d. The donkc'. 
s.n.,
s.I., 3p. En 

CPresents brief information on the breeding, 
feeding and housing of donkeys as well as on the 
rearingoffoals. 
Mic.No: 38993 

0700 Anon. s.d. Training a farmer and 
the draught animal, Vol. 1. 

Action Aid-Kenya, Nairobi, 33p. En 
C Presents guid'linesfor workers engaged in the 
trainingoffarmnerson the use of animalsfor work 
and transport,covering the selection, trainingand 
Seeding of working aninals, tick and worm 
control, purchasingand castrationofbulls, making 
of yoke, reins and muzzle, general principles of 
yoking andharnessing,maintenanceof equipment 
and re ord keeping. 
Mic.No: 82244 

0701 	 Bah,O.A. 1976. Rapport de stage-
C.N.E.A.T. (Report of a training 


course - C.N.E.A.T.) 

sn., s.l.,21p., 7 tables Fr 
EIReports on a trainingcourse on animaltraction
 
that dealt with problems related to farm im-

plements; includesproposalsfor the use ofanimals 

for work. 

Mic.No: 10485 

0702 	 Barton, D.; Jeanrenaud, J.P.; 
Gibbon, D. 1982. The training and 

management of draught oxen. 
East Anglia Univ., Norwich (UK). School of 
Development Studies. School of Development 
Studies Discussion Paper (UK), no. 126, 26p., 
10 fig., 3 tables; 17 ref. En 
CDiscusses vorious aspects of tiretraining and 
mnanageentof draftoxen, particularly,criteriafor 
selecting a well-matched pair,trainingequipment 
and methods, their nutrition and draft-power
capabilities,particularlyinrelation to the type of 
yoke or harness and method of hitching these 
implements. 
Mic.No: 31656 

0703 Bates, A. 1980. How to trim ox feet. 
Evener (USA), v. 5(l), p. 46-50, 

8 photographs, ISSN(0164-6613. En 
C Presents guides for the proper trimming and 
shoeingofox feet. 
Mic.No: P(0541 

0704 	 Bowmaker, R.J. s.d. Using work 
oxen in Malawi.24 s.n., s.l.,p., I plate, 22 illus. En 

0Presentsguidelinesforthe seh'ction, trainingand 
management of working oxen andfor the use and 
maintenanceof variousfarm implements. 
Mic.No: 55213 

0705 	 Chu. CL. Kehoe, M.M. 1982. Re
straint methods for working 

buffaloes. 
Planter (Malaysia), v. 58(680), p. 507-514, 2 fig.; 
3 ref. En (En) 
ODiscusses various methods of controlling 
buffaloesfor work or otherpurposes,including thepsychologicalapproach,restraintbv, contrivances, 
and the use of sedativesandgeneral anaesthesia. 
Mic.No: 86289 

0706 	 Cockrill, W.R. 1974. Dairying as an 
Instrument of social and economic 

change. The neglected water buffalo - an 
Important dairy animal. 
FAO, Rome (Italy). 19. International Dairy
Congress, New l)elhi (India), Dec 1974., 19p., 25 
ref. En 
C Discusses the possibility of utilising the water 
buffalo for beefproduction, as a working aninal
and in dairying, and examines its breedingcharac
teristics. 
Mic.No: 80702
 

0707 	 Cockrill, W.R. (ed.) 1974. The 
husbandry and health of the 

domestic buffalo. 
FAO, Rome (Italy), 993p., 223 fig., tables; ref. 
En 
C Describesand appraisesthe water buffalo, wtithdetaileddiscussions of its biology, characteristics, 
management and uses,- includes information 
specific to the buffaloes of Oceania, the FarEast, 
theNear East,Africa, LatinAmerica andEurope. 
Mic.No: 0107 

0708 	 Dineur, B.; Morieres, G.; Canard, P. 
1976. Guide pratique de laculture 

attel6e au Bdnln. (Handbook on animal traction 
In Benin) 
FAO, Rome (Italy), 84p., illus. Fr 
CPresents simple gaidelinesfor tte selection and 
care of draftoxen including recommendationson 
sheltering, feeding, hygiene and harnessing;and 
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describes animal-drawn implements and tech-
niques of their utilization in various agricultural 
operations. 
Mic.No: 80714 

0709 	 Duchenne, T. 1981. Manuel do 
culture attel6e 6 I'usage des 

formateurs du G.R.D.R. (Manual on animal 
traction for GRDR Instructors)
Groupe de Recherches et de R6alisations pour leDrveloppemet Rural dans letiers
monde, Paris 


0714 Gninofou, A.; Amegavic, K. 1987. 
Recommandations faites sur Ia 

culture attel6e. (Recommendations on animal 
traction)
 
Projet pour [a Promotion de laTraction Animale,
 
Atakpame (Togo). Force Animale (Togo), no. 1,
 
p. 11-12 Fr 
LlBriefly reports on a meeting on the subject of 
animal traction in Togo held at the Direction 
Generale diuDtveloppetnent Rurale on 18 Feb1987. Includesprovision of draft animals, animal 

(Frane),8p.,fi.,tualens t, Parsdrawingshealth, operations for which draft animals can be 
(France), 88p., fig., tables, maps, drawings; ref. 

[:Manualon animal traction including sections on 
draft aniimals (species and breeds, ox training, 
feeding, animal health and harnessing), equipmentandagro-socio-economnicaspects.
angr-ci-ec i a 
Mi.Ne: 801373 

0710 Elmer, L.A. 1944. Care and man-
agemont of working oxen. 

East African Agricultural Journal (Kenya), 
v.9(4), p. 213-220 En 
OPresents information on the proper selection, 
feeding, training, working and health care of oxen. 
Mic.No: 58182 

0711 Elmer, L.A. 1944. Ox trek gear. 
East African Agricultural Journal 

(Kenya). v. 10(l), p.44-46, 7 fig. En 
[]Presents gi'idelines on the sele,'tion amid main-
tenance of yokes, ties, chains, reins, skeys, strops
and whips for ox-trek purposes.
Mic.No: 5,188 

0712 	 Fischer, R. 1982. WADA oxen-
farmer's handbook. 

WumAica Development Authority (Cameroon), 
,f6p.. 50 drawings En 
OA practical, illustrated guide to the use of draft 
oxen, draft equipment and cultivation techniques 
as promoted by the WADA Oxen Programnme and 
intended as a guide jor the WADA ox farmers' 
basic training course and an aid jor extension 
workers. 
Mic.No: 80237 

0713 	 Fischer,. R. 1986. Oxenfarmer's 
handbook. Animal power for easy 

farming. 
GTZ, Eschborn (Geriany, F.R.): Wuni Area 
Development Autlhority (Cameroon', 94p.,
drawings En 
CA practical, illustrated guide to the use of draft 
oxen, draft equipment a ,dcultivation techaiques 
as promoted by the WA DA Oxen Programme and 
intended as a guide for the WAD. ox farmers' 
basic training course and an aid for extension 
workers. 
Mic.No: 80(802 

used, equipment and credit. 

Mic.No: 80798
 

0715 Hoste, C.; Peyre de Fabreques, B.; 
Richard, D.; Guillet, 1. 1984. Le 

dromadalre et son 6levage. (The camel and Its 
husbandry)
Institut d'Elevage etde Midecine V1tdrinaire des 
Pays Tropicaux, Maisons-Alfort (France). Etudes 
et Synthses de l'IEMVT (France), no. 12, 162p., 
fig., tables; ref., ISBN 2-85985-096-1 Fr 
-Presents notes on the distribution, ecology, and 

breeds ofcamels, along with detaileddescription of 
rearing methods, productivity parameters, nu
tritional reqcirements and pathology. )iscusses 
future prospects ofcamel rearing. 
Mic.No: 80621 

0716 	 Kanu, B.-. s.d. Training manual 
for extension workers. 

Njala University Coll. (Sierra Leone), 17p., 5fig.,
1table En 
C Covers selection of bulLs for training, pre-training 
preparation, training methods, training oxen and 
handlers, health care, crops cultivated andpossible 
operations for work oxen, equipment, and tech
niques for working with ox-drawn equipment. 
Mic.No: 80316 

0717 	 Kehoc, M.M.; Chan, L.C. 1985. 
Training draught buffaloes. 

Livestock International (UK), v. 37(6), p. 222
226, 4 drawings, 5 photographs; 13 ref., ISSN 
0306-8560. En (En) 
C Describes a method for the breaking and training
ofbuffalofor draft purposes developed in Borneo. 
Mic.No: 80115 

0718 	 Leese, A.S. 1972. A treatise on the 
one-humped camel In health and 

In disease. 
Haynes & Sons, Stamford (UK), 383p., 20 fig. En 
C Presents detailed information on the zoology,
 
characteristics, history, distribution, types, breeds,
 
management, diseases andmedical treatment ofthe
 
one-humped camel.
 
Mic.No: (18335
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0719 	 Lemmer, von B. 1982. Der beschlag 
von als tragtiere eingesetzten

maultieren. (The shoeing of mules used as 
pack animals) 
Tieraerztliche Umschau (Germany, F.R.), v.
37(11), p. 766-770, 3 plates; 9 ref., ISSN (X)493864. De (De En)
CDiscusses special shoeing techniquesfor mules
used as pack animals indicatingways ofcorrecting
excessive curvature of the sole. Describes
orthopaedic shoeing. 
Mic.No: 86292 

0720 	 Leonard, A G. 1894. The camel: Its 
uses and management.

Longmans, Green, and Co., London (UK), 335p.En 
[1Presents information on the treatment and man-
agemnent of camn'ls, based onpractical observations
and experience in Afghanistan, India, Egypt and
the Sudan, with particular reference to the camel's 
anatomy, characteristics, species and breeds,watering, feeding, breeding, loading, marching
and carrying power and diseases. Includes a corn-
parison ofthe camel with o'her working animals. 
Mic.No: 08 111 

0721 l.hostc, 1P.1990. La gestion de la 
cajribre des bovins de trait. (Man-

agement of the working lives of draft oxen)Starkey, P.H. (ed.) ; Faye, A. (ed.). In: Animal
traction for agricultural development, 3. Regional 
Workshop of the West Africa Animal TractionNetwork, Saly (Senegal), 7-12 Jul 1988, p. 144-
152. 1graph, 3 tables; 17 ref., ISBN 92-9181-
046-7 Fr (Fr) 

C Based on research at Sine-Saloum (Senegal) in

1980-83 and more recent work in Burkina Faso,
Cdte d'lvoire and Mali mnote.i major disparities inmnanagemetmt of the lift,and career of the draft ox
throughout the region. i son cases animal
traction has resulted in livestock production

becoming an important part of the agriculture of 

the region with the eventual use of the animal for
meat playing an inmportant role. 

Mic. No: 82047 

0722 	 Liang, J.B.; Nasir, A.M.; Ismail, A.;

Ahdullah, R.S. 1989. Management
of draught animals In Malaysian oil palm

estates. 
Hoffman, D. (Ld.); Nari,J. (ed.): Petheram, R.J.
(ed.). In: Draught animals in rural development,
International Research Symposium on Draught
Animals in Rural Development, Cipanas (In-
donesia), 3-7 Jul 1989. ACIAR Proceedings
Series, no. 	27, p. 242-245, 4 tables, I drawing;
10 ref., ISBN 1-863211-0(13-7 En (En)
CReviews current information and research data on the use of buffaloes for transiort on oil pahn
estates intMalaysia. Results indicate that use of 

buffaloes has increasedproductivity and inconeby
31. Suggests that buffaloes should be dual-purpose,
providing draft and meat, to maxinize profit.
Mic.No: 80945 

0723 	 Lungwitz, A.; Adams, J.W. 1966. 
Shoeing mules, asses and oxen.

Lungwitz, A.; Adams, J.W. In: liorseshoeing for
horse shoers and veterinarians, Oregon State
University 	 Press. Corvallis, Oregon (USA), 
p. 207-212, 5 fig. En 
[1Presents practical tips on the materials andtechniquesfor shoeing horses, mules and donkeYs.Mic.No: PtX)501 

0724 	 Mignolet, B.; Lecca, M. 1986. Sdlec
tlion et dressage des bovins de

trait. (Selection and training of draft cattle)
Niger. Ministre de l'Agriculture. Fiche Tech
nique du Ministre de I'Agriculture (Niger), 
no. 1,18p., 12 fig. Fr
CA n illustrated guide to the selection and training
of draft oxen. 
Mic.No: 81259 

0725 	 Mignolet, B.; Iccca, M. 1987. Logement, alimentation et soins des 
bovins do traits. (Housing, feeding and care of
draft oxen)
Niger. Minist&e de ]'Agriculture. Fiche Technique
do Ministtre de I'Agriculture (Niger), no. 2, l 8p.,
4 fig. Fr 
CA brief illustrated guide to the shelter, feeding
and health ofdraft oxen. 
Mic.No: 8026) 

0726 	 Mungroop, R.R. 1988. Guide
pratique du dressage de jeunes

bovins pour la culture attel6e. (Practical guide
to the training of young draft cattle)
Mali. Ministtre de I'Agriculture, Volet Fonse
hougou, 3 0p., tables, drawings Fr
C Practical illustrated programme for training a
pair of young oxen (3- to 4-years old) for draft
 
purposes in three week 
. 
Mic.No: 80253 

0727 	 Neugbauer, J.; Chikwanda, B.;
Magumise, J. 1989. Training and

handling of oxen for work in Zimbabwe. 
Hoffman, D. (ed.); Nari, J. (ed.); Petheram, R.J.
(ed.). In: Draught animals in rural development,
International Research Symposium on Draught
Animals in Rural Development, Cipanas (In
donesia), 3-7 Jul 1989. ACIAR Proceedings
Series, no. 27, p. 226-230, 2 tables; 5 ref., ISBN 
1-86320-0()3-7 En (En)
CDescribes the role ofdraft oxen in Zimbabwe and 
the programme for training arid handling draft 
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animals at the Institute of AgriculturalEngineer-
ing, Harare,through courses for extension staff 
andother instructorsin the field. 
Mic.iNo: 80943 

0728 Pathak, B.S. 1984. Management 
and utilization of camels for work. 

FAO, Rome (Italy). In: Animal energy in agri-
culture in Africa and Asia, FAO Expert Consul-
tation on Appropriate Use of Animal Energy in 
Agriculture in Africa and Asia, Rome (Italy), 15-
19 Nov 1982. FAO Animal Production and Health 

1
Paper, no. 42, .46-51. 3 ref., ISBN 92-5-
X)1474-0 En (En Fli) 
][2) 'iscussestilt, management and use of the camnel 

for work, with brief descriptionsof camel breeds, 
characteristicsof the animal, housitg andf'eding 
requirements, castration, handling and training 
practices, health care, work physiology arid 
environmental effects, power output and work 
capacity, as well as iit,economics of canei use. 
Mic.No: 80588 

0729 Pearson, R.A. 1986. Feeding and 
management of draught animals: 

A review. 
Indian Journal of Animal Production and Man-
agement, v. 2(2), p. 48-69, 4 tables; 5f ref. En 
[EExarnines some of the factors that influence the 
perfurniance of draft cattle atid buffaloes and 
which should be considered when U.ing draft 
animals in any fariming system, with particular 
referenceto nutritionalrequirementsand common 
feeding practices. Reviews briefly work on the e 
of crossbred animals for work, improved yokes 
and harnesses,and the scopef)r increasingthe ef
ficiency of draftanimalpower. 
Mic.No: P(X)532 

0730 Roux. L.L.; Merwe, H.J. van der. 
s.d. Draught horses. 

South Africa. Department of Agriculture and 
Forestry. Department of Agriculture and Forestry 
Bulletin (South Africa), no. 258, 47p., fig., ref. 
En 
OPresentsgeneral inforinationpertainingto draft 
horses, especially their physiology, positionsof the 
limbs andfeet, breeds of drafthorses, colours anid 
description,, causes of unsoundness and 
blemishes, as well as guidelines to properfeeding 
andgeneralmanagement. 
Mic.No: 55619 

0731 Sambou, P. 1981. Dressage des 
boeufs pour Ia culture attel6e. 

(Training oxen for cultivation) 
Environnement et Ddveloppement du tiers 
monde, Dakar(Sdndgal). L:NDA Environnement 
Africain (Sdn6gal), no. 37, 15p., 13 fig. Fr 

0 Gives a brief programmefor traininga pair of 
draft oxen. 
Mic. No: 80284 

0732 Sasimowski, E. 1984. Management 
and utilization of equine animals 

for work. 
FAO, Rome (Italy). In: Animal energy inagri
culture in Africa and Asia, FAO Expert Consul
tation on Appropriate Use of Animal Energy in 
Agriculture in Africa and Asia, Rome (Italy), 15
19 Nov 1982. FAO Animal Production and lealth 
Paper, no. 42, p. 30-36, ISBN 92-5-(X)1474--0
En (Fr) 
[]Outlines favourable characteristics of equines 
when used as working animals, comparing them 
with ruminants,and discusses the needfor appro
priateworking equipment andpropermanagetent 
of aninials. 
Mic.No: 80586 

0733 Sastry, N.S.R.; Thomas, C.K.; 

Singh, R.A. 1985. Management of 
work animals. 
Sastry, N.S.R.; Thomas, C.K.; Singh, R.A. In: 
Farm animal management and poultiy pro
duction, Vikas Publishing House Pvt. Ltd. New 
Delhi (India). p. 417-433. 5 fig., ISBN 0-7069
1730-8 En 
0L'resents management guidelines for bullocks 
and canels tWi(:er Indian conditions, with par
ticularreferencetoselection, training,generalcare, 
working capacity, feeding, general welfare as well 
a Yokes anidharnesses. 
MieNo: 82264 

0734 Singh, V.; Nagaiah, B. B. 1982. Prob
lems in draught animal power 

system and proposed measures for their 
solution.
Indian Inst. of Management, langalore. In: 
Nat'ional seminar on draught animal power system
in India. Seminar papers, National Seminar on 
Draught Animal Power System in India, Bangalore
(India), 16-17 Jul 1982, 5p., 3ref. En 
[-ldentifies cautsesfor tilelow productivityof draft 
aninals in India anid proposes solutions, wit/i 
particularreferenceto problemsrelatedto research 
and development, health controland management 
of aninials, development of suitable implements, 
anid u,iderutilizationof animals. 
Mic. No: 80698 

0735 Smith, A.J. 1985. Management nnd 
health requirements of draught 

animals. 
Edinburgh Univ. (UK). Centre for Tropical Vet
erinary Medicine. 36. Annual Meeting of the 
European Association for Animal Production, 
Kallithea (Greece), 30 Sep-3 Oct 1985, 7p. En 
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DDiscusses the importance of maintainingdraft 
animaLh in a fit condition despite unfatourable
conditions and ,,evos with ',oroblems of feed 
shortage, heat stress, diseases (trypanosoiniasti)
andinjuries. Brieflysummartzes results of research 
carried out to provide detailed information on 
needs of draft animals at the Centre for Tropical 
Veterinary Medicine in Edinburgh (UK) andat the 
Escuela (CentroamericanaGanaderia (Costa Rica). 
Mic.No: 80381 

0736 	 Starkey, [P.1t. 1983. The training of 
draught cattle.Appropriate Technology (UK), v. 10(l), p. 28-

29, 3 photographs; 2 ref., ISSN 0305-0920. En 
[]Describes techniques for training draft oxen 
based on experience in Sierra Leone. 
Mic.No: 81792 

0737 Starkey, P.1It. 1984. The selection of 
draught cattle,

Appropriate Technology (UK). v. 1014), p. 9- I1,

5 fig.; 6 ref., ISSN 0305-0920. 

En 

[JPresents 	 guidelines for the selection of draft 
animals and their reining system, using the 
experience of the Sierra Leone Work Oxen Project.
Mic. No: 80644 

0738 	 Svendsen, EID. (conip.) 1986. The
professional handbook of the 

donkey. 

Donkey Sanctuary, Sidmouth (UK), 248p., fig., 

photographs En 

IiPresents practical inf]ormation on the manage-
ment of donkeys. with detailed sections on nu-
trition, handling, showing, breeding, health and 
the use ofdonkeysfor different tYpes of work. 
Mic.No: 38165 

0739 Upadhyay, R.C. 1985. Selection 

and training of bullocks for work. 


Livestock Advi.er (India), p. 39-44 En 

LlDiscusses criteria thatshould be considered when

selecting bullocks for work, particularly referring

to an animal's temperament, body characteristics 

and breed. Briefly outlines requirements for the

training of animals for work. 
Mic. No: P00543 

0740 	 Walley, V.P. 1936. Working cattle Inthe Angl -Egyptan Sudan. 
Empire Cotton Growing Review (UK), p. 2943 6 e1,fig.. 5 plates En 

ElPresentsrecommedations for the management 
and use of cattle for work in the Sudan, with 
particular reference to optimumn working hours,nutrition, tneans ofcontrol and voking ofsingle or 
pairs of cattle. and suitable implements. 
Mic.No: 22081 

0741 	 Wiseman, R.F. 1968. Special 
shoeing.

Wiseman, R.F. In: The comr. te horseshoeing
guide, University of Oklahoma Press, Norman,
Oklahoma (USA), p. 197-213 En 
0 Presentspractical guidelines for the proper t in
ming anid shoeing of the feet of bulls, oxen and 
horses. 
Mic.No: 86976 

THE HEALTH AND HUSBANDRY OF
 
DRAFT ANIMALS
 

0742 	 Bah. M.S. 1983. Observations on 
disea3e problems and traditional 

remedies relating to the use of work oxen In 
the Karina area. 
Sierra Leone Work Oxen Project, Freetown, 13p. 
En 
[UThis pilot study for a research project on the 
health and managenentofN'Danta cattle in Sierra
Leone with special reference to the use of work 
oxen under village conditions covers external 
parasites, intestinal problens, external injuries and 
accidents, exhaustion, blood discuses, psycho
logical disorders, calves, feeding, mortality and 
miscellaneous subjects such as taboos, upkeep of 
sheds and veterinary services. 
Mic.No: 80310 

0743 Bah, M.S. 1985. The role and poten
tial of traditional medicine and

animal husbandry for work oxen In Sierra 
Leone. 
Sierra Leone Work Oxen Project, Freetown, 8p, 
24 ref. En 
DReviews the role of and potential for traditional 
mnedicines in maintaining the health of draft oxen. 
Mic.No: 80317 

0744 Bourn, D., Scott, J.M. 1978. The
 
successful use of work oxen In
 

agricultural development 
of tsetse Infested
 
land In Ethiopia.

Tropical Animal Hiealth and Production (UK), v.
 
10(4), p. 191-2(13, 3 fig., 12 tables; 42 ref., ISSN
 
0049-4747. En (En Es Fr)

[JDiscusses the possibility of using trypanocidal
drugs to protect cattle and upgrade their perform
ance in agricultural work in areas of high tsetse 
challenge, taking the achievements of the AngarGutin settlement project in western Ethiopia asexample and describing the epizootiology oftrypanosomiasis in the oxen and in the vector,Glossina ,norsitans.
Mic.No: 12666 

0745 	 Boyt, W.P.; Mackenzie, P.K.I.; 
Pilson, R.D.; Leavis, H. 1972. The 

Importance of the donkey (Equus asinus)as a 
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source of food and a reservoir of trypano-
somes for Glossina morsitans Westw. 
Rhodesia Science News, v. 6(l), p. 19-20, itable, 
2 plates; 9 ref. En 
[Lt'resents results of analysis carried out on blood 
neals collected from tsetseresting and refuge sites 
in order to test the hvpothesiA that donkeys nay 
serve as favoured faod hosts for Glossinaniorsitans 
WVestw'. 
Mic.No: 55796 

0746 	 Carlson, G.P. 1985. Medical prob-
!ems associated with protracted 

heat and work stress in horses. 
Equine Sports Medicine (USA). v. 7(9), p. 542-
55(1. 1table; 5 ref. En 
lI)iscusses heat stroke and anhydrosis as related 

to underlying thertnoregulatory responses in the 
horse, and describes clinical problems associated 
with excessive fluid and electrolyte losses. 
Nlic.No: P100547 

0747 	 Dorward, D.('. ; Payne. 1.1975 De-
forestation, the decline oi the 

horse and the spread of the tsetse fly and 
trypanosomiasis (Nagana) in nineteenth 
century Sierra Leone. 
Journal of Agricultural Ilistory (USA). v.16(2). 
p. 239-256. I fig.; ref. En (lnI) 
[-]1(
"onclud'sthat the abruptdecline of horses inthe 
I'rectown peninsula of Sierra Leone in the 1850s 
was due to their ':tsrcpribility to trypanosotiasis 
which sprecdrapid'jhlhwingdeforestation. 
Mic.No: 80304 

0748 IHoffmann. I).: Dalgliesh, R.J. 1985. 
A multidisciplinary approach to 

health and disease In draught ruminants. 
Copland. J.W. (ed.). In: )raught animal power 
for production, International Workshop on 
Draught Animal Power for Production. Towns-
ville (Australia). 1(1-16 Jul 1985. ACIAR 
Proceedings Series, no. 10. p. 134-139, 1 fig.; 
13 ref. En 
U 1)tscaisses lte dyvnaotics of tht' diseave process in 
.working rttinants using examples of specific 
diseases inSoutheast Asia. Emphasizes the ir-
portance of sound husbatdry attd tnatagettent 
pratticesinpret'ettingand co,:trollingdisease;and 
oudines thte interdependenceof various disciplines 
it understanditngthe disease process inorder to 
increase the productivity and output of draft 
aintals. 
Mic.No: 8(1507 

0749 	 Ikede, 13.0.; Akpokodje, J.U.; Hill, 
D.H.: Ajidagba, P.O.A. 1977. Clini-

cal, haematological and pathological studies 
In donkeys experimentally Infected with 
Trypanosoma brucei. 

Tropical Animal Health and Production (UK), v. 
9(2), p. 93-98, 22 ref.. ISSN 0)049-4747. En (En 
Es Fr) 
U)lresents results of investigation on the clinical, 
haetnuological and pathological features of 
experimental Tr"panosoma brucei infection in 
donke's, particularly dthlltess, weakness, fever, 
inappetence, conjunctivitis, tachycardia, and 
polydyspnoea. 
Mic.No: 19569 

0750 	 Kapinga, C. 1979. The problem with 
foot and mouth disease. 

Tanzania Society of Animal Production, Morogoro. 
In: Proceedings of the sixth scientific conference 
of the Tanzania Society of Animal Production, 6. 
Scientific Conference of the Tanzania Society of 
Animal Production, Iringa (Tanzania), 29-31 
May 1979, p. 68-71 En 
[:]Idicates s'ne of the ecootic losses doting 
outbreaks of]oot-and-mouth disease in Tanzania, 
with emphasis on reduction of milk from lactating 
cows, increase in fattening costs due to increase in 
the fattening period, tnortality and negative effects 
on draft anitnals. 
Mic.No: 21198 

0751 	 Karbe. i. (ed.); Freitas, EK. (ed.) 
1982. Trypanotolerance. Research 

and application. 
GTZ, Eschborn (Germany, F.R.). Workshop on 
Trypanotolerance and Animal Production, Lome 
and Avetonou (Togo), I1-14 May 1982, 314p., 
ISBN 3-88085- 158- 1En 
E Presents workshop papers on various issues 
related to trYpanotolerance inAfrica, especially 
trvpanotoleranceand productivityof variousovine 
and bovine breeds, work on the introduction of 
tolerant breed'; mechanisms of trypanotolerance 
and ittuntnology; evaluation of trvpanotolerance 
and heredity; possibilities and littitationsofthe use 
of trypanotolerant cattle for draft purposes; 
economics oftrYpanotolerant breeds; andbreeding 
progranmes. 
Mic.No: 33144 

0752 Kenyon, S.; Fauzi, S.; Burton, R.; 
Darsana, R. 1989. Health In draught 

animals: An example from West Java, In
donesia. 
Hoffman, D. (ed.) ;Nari,J.(ed.); Petheram, R.J. 
(ed.). In: Draught animals in rural development, 
International Research Symposium on Draught 
Animals in Rural Development, Cipanas 
(Indonesia), 3-7 Jul 1989. ACIAR Proceedings 
Series, no. 27, p. 212-215, 2 tables; 5 ref., ISBN 
1-86320-(X)3-7 En (En) 
UFollowing the sending of anittal health question
naires to selected farners inthe Subang district of 
Java a progratmte of anittal health visits was 
established to further define problets. Draft 
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animals (buffaloes) appeared more susceptible to common diseases than those rot usedfor draft and
alro suffered ailments resulting directly from draft 
use. 
Mic.No: 80942 

Describes the setting upofa self-sustaining Revolving
Fund by the Sierra Leone Work Oxen Programme
to provide an adequate supply of animal health
requisites to ox farners following losses of oxen 
due to the fly Stomoxys. 
Mic.No: 82220 

0753 Leroy, E.; Klutse, M. 1987. Forceanimale at [a campagne de pro-phylaxle des animaux de trait. (Animal power
and the work animal prophylaxis campaign)
Projet pour laPromotion de laTraction Animale,
Atakpame (Togo). Force Animale (Togo), no. 1,
p. 4-5, 1 fig. Fr 
OfThis editorial stresses the iniportc e of pro-

phylaxis in maintainingthe health of araftanimals.Mic.No: 81341 

0754 	 Leroy, E. 1988. Suivl sanitalre des 
animaux de trait au Toqo: situation 

et amelioration. (Health monitoIng of work 
animals In Toga: Present situation and im-
provements) 
Starkey, P.H. (ed.); Ndiame, F. (ed.). In: Animalpower in farming systems, Vieweg & Sohn.
Braunschweig, Wiesbaden (Germany, F.R.). 2.
West Africa Animal Traction Networkshop,
Freetown 	 (Sierra Leone), 19-25 Sep 1986, 
p. 361-363, ISBN 3-528-021147-4 Fr (Fr)
0-Describes the role of the Inspection Vdtrinaire et 
Sante Animale in promoting health of draft 
animals in Togo. 
Mic.No: 82132 

0755 	 Lloyd, D.H. 1973. The economic 
effects of bovine streptothricosis.

Ibadan Univ. (Nigeria). Dept. of VeterinaryScience; Ahmadu Bello Univ., Zaria (Nigeria).
Faculty of Veterinary Science. In: International
symposium on Dermatophilus infection. Pro-
gramme and oftexts papers, International
Symposium on Dermatophilus Infection, lbadan
(Nigeria), 25-28 Jun 1973, p. 108-123, 7 tahles;
15 ref. En 
DlAssesses 	 the economic importance of bovine 

streptothricosis on the basis of a survey conducted 

inNigeria concerning its prevalence and effects on
hide quality, weight gain, fattening potential, meat
and milk production, and body condition of draft

cattle, 

Mie.No: 18(141 

0756 	 McKinlay, W. 1990. Overcoming 
some animal health constraints towork oxen in Sierra Leonethrough a revolving

fund. 
Starkey, P.H. (ed.); Fave, A. (ed.). In: Animal 
traction foi agricultural development, 3. RegionalWorkshop 	of the West Africa Animal Traction 
Network, Saly (Senegal), 7-12 Jul 1988, p. 328-
331,3 ref., ISBN 92-918I-046-7 En (En) 

0757 	 Partoutomo, S.; Ronohardjo, P.;
Wilson, A.J.; Stevenson, P. 1985.

Review of diseases In Indonesia affecting
draught power in domestic animals. 
Copland, J.W. (ed.). In: Draught animal power
for production, International Workshop
Draught on

Animal Power for Production, Towns
ville(Australia), 11-16 Jul ACIARProceedings Series, no. 10, 1985. p. 140-146, 2 tables; 

34 ref. En 
L'Reviews 	 the aetiology, 	 distribution and
epidemiology ofacute and chronic diseases known 
to affect large ruminants and horses in Indonesia. 
Mic.No: 81681 

0758 	 Pa cn,1. 1980. Trees and diseae. 
New Scientist (UK), p. 12-14 1 map,

7 photographs, liSSN0028-6664. En

EDiseusses the decline oft/h 
 horsepopulztiot
Sierra Leone in 1856-1858 due to tr)Patiosomiaj

of 
ras a direct restit of deforestation. 

Mic. No: 80306 

0759 	 Rahman, A.; Ahmed, J.U.: Islam,
A. 1985. Quantification of losses 

among draught cattle due to foot-and-mouth 
disease: A study in Mymensingh District,
Bangladesh. 
Indian Journal of Animal Sciences, v. 55(1),
p. 25-26, 1 table; 2 ref., ISSN 0367-8318. En
OPresents findings of a study on economic losses 
due to an outbreak of foot-and-tnouth disease
involving 114 adult draft cattle in 3 villages of
Mymensingh, Bangladesh, particularly interms of
loss of working days, body weight loss and loss in
the market value of the animal. 
Mic.No: 80469 

0760 	 Ravindran, S. 1988. Preliminary
observations on the effect of draft


work on growth and trypanotolerance of

N'Dama oxen.
 
Starkey, P.H. (ed.); Ndiame, F. (ed.). In: Animal
power in farming systems, Vieweg & Soinu.

Braunschweig, Wiesbaden 
 (Germany, 	F.R.). 2.West Africa Animal Traction Networkshop,
Freetown 	 (Sierra Leone), 19-25 Sep 1986, 
p. 325-328, 1 table; 3 ref., ISBN3-528-02047-4 
En (En)
DIn areas of medium tsetse challenge, N'Dama 
working oxen gained,18% more body weight in one 
year and appeared to be more trypanotolerant than 
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non-working controls maintained under the same 
grazing system.
Mic.No: 82028 

0761 Reh, 1. 1982. Animal husbandry 
and veerinary aspects. (Animaux 

do trait et hygibne des b~tc ii)10tbe,0darm;4cf
Munzinger, P. (ed.). In:Animal Traction in 
Africa, p. 67-132, 2 fig., 19 tables, ISBN 3-En Fr8808 -133 688085-133-6 En, Fr 

DDiscussesvarious issues relatcd to the husbandryand ealh o
drft ttialsparicuarlselctiti, 
and health of draft animals. particularly selection, 
training and feeding of draft cattle, with inphasis 
on the requiretnents of aninals and practical 
aspects such as fodder storage and conservation 
and ration preparation. Examines hygienic and 
veterinary aspects,period oftonew
draftanitaLs can
veternaryksets, erkto oft draftle annescn 
be worked, mrketing of draft cattle adtes 

BREEDING OF DRAFT ANIMALS 

0764 All Yusran, M.; Ma'sum, K.; Priyo, 
Y. 1989. Profiles of draught animal 

rearing In two villages In East Java. ACIAR, Townsville (Australia). ACIAR DAP 
Project Bulletin, no. 9, p. 1 - 17, 11photographs, 

IS08926.E
( tables, 6 diagrams; 4 ref.. ISSN 0819-2596. En 
(En)A ir.to explain thre main characteristics of draftaninalrearinrg in two villages it!East Java chosen 
asiafa~rming systems aring in t researches (I-Sf)i lessitesv by t/uechose 
ACIAR DAPproject. Includes data on the human 
population, rearers of draft cattle,
land tenure by
 
rpatirs, earerm fat ate , landtenre by 
rearers, !arge ruminantenterprises, use of animals 
for draft power, implements, rate of work in land 
preparation, reproduction in village herdv. feedingpractices, forage sources and ownership, non
rearers of livestock and ,nainz oroblemns of rearing.

horses and donkevs, comparing their advantagesfor the possible improvement of the DAP 
and disadvantages with those ofdraft catle. 
Mic.No: 8t0646 

0762 Reh, I.; Horst, P. s.d. Section 6: 
Draught animals and trypano

tolerance. Possibilities and limits of the use 
of trypanotolerant cattle for draught pur-
poses. 

GTZ, Eschborn (Germany. F.R.), 4p., 3 fig., 

I table; 2 ref. En (En) 

U Discusses the use of trypanotolerant cattle for 

agricultural and transport work, mentioning the 
determination of factors affecting draft efficiency, 
results of work comparing production criteria 
between working and non-working N'Datiaand 
Djakore cattle in Senegal, and conditions that 
should be considered for the efficient use of 
trypanotolerantcattlefor draft purposes. 
Mic.No: 32619 

0763 Sowe, J.; Gai, B.; Sumberg, J.; 
Gilbert, E. 1990. Foaling and 

mortality of equines in the Gambia: A national 
survey. 
Starkey, P.H. (ed.): Faye, A. (ed.). In: Animal 
traction for agricultural development, 3.Regional
Workshop of the West Africa Animal Traction 
Network, Saly (Senegal), 7-12 Jul 1988, p. 315-
321, 2 fig., 7 tables; 7 ref., ISBN 92-9081--046-7 
En (En) 
E-Results of a national survey of 642 dabadas in 
The Gambia in December 1987 showed that 
foaling rates of horses and donkeys were 24 and 
29%, respectively, and ocerall mortality was 27% 
for both species. These figures combined with data 
on sales and putchase indicated that equine 
populations of The Gambia are not currently self-
sustaining. Explores economic implicaions of low 
fcaling and high mortality rates and presents 
three scenarios to make equine pcpulations self-
sustaining, 
Mic.No: 82114 

system include iniroduction of high quality 
forages, improved weeders and harnesses and 

implements for single-animal use. 
Mic.No: 80961 

0765 Anon. 1978. Technlquetsyst6ma. 
Division des 6tudes agropes

torales. Rapport d'activit6 1977. (Report of 
activitles 1977. Division of Agropastoral 
Studies) 
Institut Sdndgalais de Recherches Agricoles, 
Bambey. Centre National de Recherchc Agro
nomique, 3 3 p., 21 tables; 4 ref. Fr 
UReports on theiwork of the Division tes Etudes 
Agropastorales, CNRA, Senegal in 1977, examin
ing results on the improvement of Djakore cattle 
for work by crossbreeding with Biamubc cattle, on 
the effects of organic manureon the forageyield of 
Penniseturn pedicellatumn, and on fattening trials. 
Mic.No: 40631 

0766 Anon. 1984. Thbme 1: le point sur lo 
N'Dama. Th~me 2: les probimes 

de I'alimentatlon du b6tall. Thbme 3: sant6 
animale. (Theme 1: N'Dama catt!e. Theme 2: 
Problems of cattle feeding. Theme 3: Animal 
health)
Guinde. Ministre de l'Elevage et de laPche; 
Centre de Documentation Universitaire Scien
tifique et Technique, Conakry (Guinde). 
S~minaire National sur la Culture Attele, 
Conakry (Guinea), 15-26 Oct 1984, 17p., 
2 tables; 5 ref. Fr 
U]Describes the distribution of N'Datna oxen in 
Africa in general and in Guinea, their origin, 
performance, breeding programmes (especially 
crossing N'Dama oxen with other breeds), the im
portance ofte N'Dana in animal traction and use 
of draft cows. Discusses the question of which race 
should be introduced into N'Dama breeding pro
grammes to improve milk and meat production. 
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Includessection on the dietaryneedsof work oxen. 
Discussesanimal health in Guinea and particularproblems of draftanimals. 
Mic.No: 80302 

0767 	 Chantalakhana, C.1981. Ascopeon 
ASPAC, Taipei Cicy (Taiwan). Food andFertilizer Technology Centre. ASFAC/FFTC
etilzensio Behnlogyiwan),r. 166, 10p..Extension Bulletin (Taiwan), no. 166, 0., 

6 tables; 14 ref. En
EExamines the powntial for breeding improve-
ment of swamp buffaloesthrough geneticselectionand crossbreeding,for work and for meat pro-
duction undersmall farm conditions in Southeast 
Asian countries; includes data on traits related to
work andsize of swanp and river buffaloes. 
Mic.No: 18487 

0768 	 Chantalakhana, C. 1985. Breeding
Improvement of draught buffaloand cattle for small farms. 

Copland, J.W. (ed.). In: Draught animal power
for production, International Workshop on 
Draught Animal Power for Production, Towns-ville (Australia), 10-16 Jul 1985. ACIAR
Proceedings Series, no. 10, p. 101-108, 7 tables;
12 ref. En 
b aresents some aspects of genetic improvement of
buffalo and cattlefordraft wit/ispecial ttetion to
certainfarmingandhusbandrypracticesoffarners 
under ruralsmall-farmconditions.Mic.No: 80530 

0769 	 Gaudefroy-Demonibynes, P. 1961. 

Crolssance des bovina N'Dama au
CRA Bambey. (Growth of N'Dama cattle atCRA, Bambey) 


Agronomie Tropicale (France), no. 18, p. 121-

127, 2gzaphs. I table; 4 ref., ISSN 0002-1946. Fr
(En Es) 
OGives results of research into the growth and
longevity of N'Dana cattle. Growth is slow with 

oxen not maturing until they are 5-years old and 

cows 
when 3-years old and full maturity is not 
reacheduntil they are 6 and 7, respectively. Growth 
is alsoirregularbeingrapidin Nov-Janandslowin
Apr-Aug. Suggests that animals should not be 
trainedfor draftpurposesuntil they are5-yearsold 
and thattrainingshould startin Nov.
Mic.No: 80285 

0770 	 Gunawan, B.; Vercoe, J.E. 1989. 
Genetic Improvement of draught

animals. 
Hoffman, D. (ed.); Nari, J. (ed.); Petheram, R.J. 
(ed.). In: Draught animals in rural development,International Research Symposium on Draught
Animals in Rural Development, Cipanas (In-donesia), 3-7 Jul 1989. ACIAR Proceedings 

Series, no. 27, p. 195-198, 11 ref., ISBN 186320 
003 7En (En)
r-Ccnsiders the genetic improvement of draft
animals in terms of the multipurpose role of 
aninuls in existing systems and changes in therelative importanceof these roles which are likelyto occur in the next 20-25 years. Suggests that 
genedc improvement should cotcentrate on increasinggrowth rate andfertility on modestfibrousrationsand thatinsmallholdersystems improvementis only feasible using crossbreeding. 

Mi.No: 80941 

0771 Hamon, R. 1971. Crdation, am6lio
ration et performances d'une race

de bovlns do trait au C.N.R.A. de Bambey.
(Dovelopment, Improvement and perform
ance of a draft cattle breed at Bambey

Research Station)

Organr;:ation Commune Africaine et Malgache,
Yaound6 (Cameroun); Institut d'Elevage et de
Mddecine Vdtdrinaire des Pays Tropicaux,
Maisons-Alfort (France). In: Colloque sur
I'Elevage, Colloque sur I'Elevage, Ndjamena
(Tchad), 8-13 Dec 1969, p. 503-514, 4 tables,
2graphs Fr 
FjPresentsresults of selection and crossbreeding
between GobrazebuandN'DamacattleatBambey 
Research Station in Senegal to improve their 
performanceas draftanimals,particularycitingthe
birth weight, growth and weight gain of cross
breeds; includes evaluation of the crossbreeds in 
terms offterfsstheirfitne work and'tt'tej for wokan atning.Mic.No: 80656 

0772 Hamon, R. 1971. Queiques r6sul
tats obtenus on mtctlre d'lnth

gration dlevage-agriculture per le C.N.R.A.,

Bambey. (Some results obtained by CNRA,

Bambey, on the Inteogration of animal pro
ductlon a.id agriculture)

dachimnsme 	 Agricole Tropical (France), no. 36, 

p. 34-41,5 fig., 6 tables, 5 photographs Fr
UAnimal traction research carried out by the
 
CNRA, Bambey, Senegalincludescomparisonsof

growth andperformanceof local cattle with zebu
 
and N'Damacattle, studies on energy expenditure
ofa pairofoxen when usedforseeding, harrowing,
groundnut harvestingandplowing, and effect of
 
various workloads on fatigue and longevity of
 
work oxen.
 
Mic.No: 80275 

0773 	 Momongan, V.G.; Parker, B.A.;
Santos, E.B. de los; Ranjhan, S.K.

1989. Breeding programs for Improved
draught animal power: Crossbreeding of
 
buffaloes.
 
Hoffman, D. (ed.); Nari, 1. (ed.); Petheram, R.J.
(ed.). In: Draught animals in rural development,

International Research Symposium on Draught 
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Animals in Rural Development, Cipdl,,s (In-
donesia), 3-7 Jul 1989. ACIAR Proceedings
Series, no. 27, p. 190-194, 7 tables; 10 ref.,iSBN 
1-86320-(X)3-7 En (En) 
U Reviews breeding programmes in the Philippines 
to improve the productivity of the PRlilippine 
carabao, a swamp-type buffalo, to meet increasing 
needs for draft animal power, neat and milk 
through crossbreeding with Mlurrahand Mili-Ravi 
river-type buffaloes. Fl hybrids retained the.resist
once to work .;tressand dociitv oJ the carabao iitcgreativ increasedmilk prodw-,tion.
rtincreae ik9d o 

Mic. No: 8J940 

0774 	 Rollins, W. 197-1. Genetic Improve-
ment of wort and pleasure 

anlmnls. 
Cole, H.H. (ed.); Ronning, M. (ed.). In: Animal 
agriculture. The biology of domestic animals and 
their use by man, W.H. Freeman and Compaoy

334 34 5 San Fransisco (USA), p. - , 8 fig.; 8 ref., 
ISBN 0-7167-0791-8 En 
LfDiscusses earlier work on the genetic improve-
nent of horses and dogs, with a briefdescription of 

mnodes of inheritance and response to selection of 
traits of interest in work and pleasure animals in 
general.
Mic.No: 82099 

0775 	 Sasimowski, E. 1984. Bre-- d Im-
provement of draught animals. 

FAO, Rome (Italy). In: Animal energy in agri-
culture in Africa and Asia. FAO Expert Consul-
tation on Appropriate Use of Animal Energy in 
Agriculture in Africa and Asia, Rome (Italy), 15-
19 Nov 1982. FAO Animal Production and Health 
Paper, no. 42, p. 52-59, iSIbN 92-5-(X1474-0 
En (FR) 
L[Discu.sses various factors involved in draft 
aninalbreed improvement, particularly the selec-
tion of animals for breeding through evaluation of 
body conformation and performance testing. 
Mic. No: 80528 

0776 	 Starkey, P.lH. 1985. Genet!c 
requiremonts for draught cattle: 

Experience In Africa. 
Copland, J.W. (ed.). In: Draught animal power
for production, International Workshop on 
Draught Animal Power for Production, Town
sville (Australia), 10-16 Jul 1985. ACIAR 
Proceedings Series, no. 1(, p. 109-114, 23 ref. En 
DDiscusses genetic priorities for draft animal 
programmes in Africa, particularly proper selection, 
performance evaluation, genetic improvemneni of 
irdigenous breeds, and crossbreeding. 
Mic.No: 80613 

0777 	 Tumwasorn, S. 1981. Crossbreedirg 
of swamp buffalo for m~lk and draft. 

Bibliographic irldex: Droeding of Draft Animals 

ASPAC, Taipei City (Taiwan). Food and Fev
tilizer Technology Centre. ASPAC/FFTC Book 
Series (Taiwan), no. 22, p. 141-152, S tables; 
51 ref. En 
DReviews previous research results on crossbreed
ing of swramp and riverine buffaloes for mil. and 
droft purposes with special reference to Asian 
countries. 
Mic.No: 86290 

0.170 	 Vercoe, J.E.; Frisch, J.E.; Young,
B.A.; Bennett, J.L. 1Q85. Genetic 

Improvement of buffalo for draught purposes. 

Copland, J.W. (ed.). In: Draught animal power
for producticn, International Workshop on 
Draught Animal Power for Production, rowns
ville (Australia), 10-16 Jul 1985. ACIAR 
Proceedings Series, no. 10, p. 115--120, 3 fig., 
2 tables; 15 ief. En 
OReports reArlts of a study carried on alternative 
strategies for the improvement of draft output of 
buffaloes using a model that allows the assessment 
of the relative efject on draft output of factors such 
as body size, draft load and speed, heat tolerance 
and climatic conditions. 
Mic.No: 80612 

0779 	 Winugroho, M.; Situmorang, P. 

1999. Nutrient Intake, workload 
and other factors affecting reproduction of 
draught animals. 
floffman, D. (cd.); Nari, J. (ed.); Petheram, R.J. 
(ed.l. In: Draught animals in rural development, 
International Research Symposium on Draught 
Animals in Rural Development, Cipanas (In
donesia), 3-7 Jul 1989. ACIAR Proceedings 
Series, no. 27, p. 186--189, 22 ref., ISBN 1-86320
(03-7 En (En) 
U Briefly reviews the effect of nutrient intake and 
work on reproductive performance especially of 
female buffaloes and cattle. Concludesthatrnormal 
ovarian activity and normal calving interval are 
negatively affected by poor nit tritional manage
ment, heat stress and reprodi,.tive Jiseases, 
whereas work per se is not a majo - fa torprovided 
energy reserves are adequate. Discusses body 
condition, levels of nutritvon, liveweight and work 
with regard to reproduction. 
Mic.No: 80939 

USE OF FEMALE DRAFT ANIMALS 

0780 	 Bamualim, A; Ffoulkes, D.; 
Fletcher, I.C. 1987. Preliminary 

observations on the effect of work cn Intake, 
digestibility, growth and ovarian activity of 
swamp buffalo cows. 
James Cook Univ., Townsville (Australial).
Draught Animal Power Project. DAP Project 
Bulletin (Australia), no. 3, p. 6-10, 4 photo
graphs, 2 tables; 2 ref. En 
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CPresents results ofa study at lialaiI"enelitian 
Ternak, Indonesia in which /I non-pregnant 
swamp buffalo were dividedinto two groupsone of
which did no work but the other was subjecedt,a
work regime ir,which pairspa/lcd a sledge with a 
draftforceof 80 kgfor 2 h/dayfor 5days/week for
12 weeks; all were offered choppedfresh ricestraw
and grassad lib. The two groups did not differ in 
feed intake and digestibilit but non-workinganimalsgrew at twice the rate of working animals.
Ovarian octivit. tended to decrease in working 
cows. 
Mic.No: 80365 

0781 tBhattacharya,porteur's report p. It)65. Rap-on economics of 
livestork enterprise (including dairy) with par-
ticular reference to thescale of the enterpise.
Indian Journal of Agricultural Economics. 
v. 20(1), p. 135- 14), ISSN (019-5022. EnOPresentspapcrs on the economics of livestock 
enterprises, with summary of group discussion onthe use of cows for milk and as working animals,
and on feed availability. 
Mic.No: 117855 

0782 Gryseels, G.: Anderson, F.M. 1985. 
Use of ciossbred dairy cows as

draft animals: Experiences from the Ethloplat 
highlands.Nordblom, T.L.; I-amid Ahmed, A.K.; Gordon,
R.P. In: Research methodology for livestock 
on-farm trials, ICARDA/IDRC Regional Work-
shop on Research Methodology for L.ivestock 
on-Farm Trials, Allepo (Syria), 25-28 Mar 1985,2 37 2p. - 58 ,5 rcf..ISBN 0-88936-446-X En(Ar
En Fr) 

.Reports on ILCA s expeiiences in using cross-
bred dairy cows as working animals in the high-
lands of Ethiopia,describingthe gradual approach 

used in testing the technology's use on research 

farms and in conipementaryon-stationresearch. 

Mic.No: 82087 

0783 Jabbar, MA. 1983. Effect of 
draught use of cows on fertility, 


milk production and consumption.
Davis, C.H. (ed.); Preston. T.R. (ed.): i-aque,
M. (ed.); Saadullah, M. (ed.). n: Maximum live-stock production from minimum land, 4. Seminar 

so MaximumpLiestockroduction
on Maximum miProceedingsLivestock fromProduction from 
Minimum Land, Mymensingh (Bangladesh), 2-4 

May 1983, p. 71-85, 2 fig., 12 tables; 12 ref.,

ISBN 0-86443-120-1 En 
CDiscusses theoretical issues pertain;ng to the 
productionpossibilitiesofmultipurpose cows, and 
analyses the relationshipamong draft, fertility and 
milk production and consumption, using datafrom farm survey conducted in Mymensingh,
Bangladesh. 
Mic.No: 82097 

0784 Jainudeen, M.R. 1985. Repro
duction In draught animals: Doet 

work affect female fertility?
Copland, J.W. (ed.). In: Draught animal powei
for production, International Workshop or 
Draught Animal Power foi Production, Towns.
Oule (Australia), 10-16 Jul 1985. ACIAR
Proceedings Series, no. 1, p. 130-133, 1 table; 
21 ref. En 
Oltighlight briefly the reproductive charactert,'fics
of female zebu cattle and water buffaloes and 
discusses stages of th,female reproductive cycle
duringwhich the animalsare vulnerableto thermal 
str ss and inadequatenutrition. Indicatesareasfor 
future research which could lead to the development of potentially useful methods for alleviatinig 
rcpromlucrie disorders inthe draft cow nd buf
fio.
 
MiNo: 81679 

0785 Lall, I.K. 1949. Theuaeofcowsfor 
work. 

Indian Farming, v. Ill, p. 286-287, 2fig. En
E]Discssesthe advantagesof usingcows for work 
inIndia in view of the shortage of bullocks andof 
the economic feasibility of the practice. Includes 
notes on trainingof cows fo- work wnd theirfeed 
riquNrements. 
Mic.No: 17581 

0786 Matthewman, R.W. 1987. Role and 
potential of draught cows In txop

lcni tarming systems: A review. 
fropical Animal H-ealth and Production (UK), v.
19(4). p. 215-222, 1 table; 49 ref., iSSN (X149
4747. E' (En Es Fr)
ElDiscus~ses the importanceof fertnale animalsfor

work in tropicalcountries, reviewingstudieson the

effect of work on milk production,fertility andon

reprodution, also discusses issues related to the
 
efficiency of draftcows.
 
Mic. No: 78686
 

0737 Momongan, V.G. 1985. Reproduction Indraught animals.
 
Copland, J.W. (ed.). In:Draught animal power
 

fir proucton, International Workshop on

Draught Animal Power
ville (Australia), 10-16for JulProduction, Towns1985. ACIAR 
34 ref. En Series, no. 10, p. 123-129, 6 tables; 
E3Presents informatin on how reproduction in

aninals is affected by their beitg used for draft,
witi particularemphasis on cattle and buffaloes 
undertmallholderfarm conditions. 
Mi No: 80678ah 

0788 Reh, I.; Horst, P. 1985. Beef pro
duction from draught cows In 

small tc.le farming. 
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Quarterly Journal of International Agriculture 
(Germany, F.R.), v. 24(1), p. 38-47, 1 fig., 
5tables; 10 ref., ISSN 0049-8599. En (En) 
UPresents results ofan investigation on weight de-
velopment, mnortality, calving rate, slaughter yields 
and slaughter prices of draft and herd cows in the 
Sine Saloum region of Senegal in order to evaluate 
the effect of work on beefproduction. 
Mic.No: 65955 

0789 	 Rizwan-ul-Muqtadir; Gill, R.A.; 
Ahmad, M.; Ahmad, Z. 1976. 

Draught power and Its effects on milk yield 
and milk composition In lactating buffaloes 
during winter season, 
Pakistan Journal of Agricultural Sciences, v. 
13(1). p. 53-58, 6 ref. En 
E Describes an esperitnent conducted to examine 
the effect of three hours work per day ot the milk 
yield and composition of lactating buffaloes. 
Mic.No: 80725 

0790 	 Wignolle, P. 1985. L'asaociation
iglc p'ar0790 elevg1985. ci'utia 

tion dos emolles en culture attel6e. (Crop. 

livestock Integration through the use of cows 

for work) 

Journde d'Etude sur Ia Culture 2-vec Traction 

Animale, Paris (France), 7Mar 1985. Machinisme 

Agricole Tropical (France), no. 91, p).16-19,

1graph FrIcsp h 	 e ue 
]Discusses the u'e Of cows as draft animals with 


particular reference to meat, calf and inilk pro-
duction. 
Mic.No: 80777 

NUTRITION AND FEEDING OF DRAFT 

ANIMALS 


0791 	 Ahiye Astatke; Reed, J.D.; Butter-
worth, M.H. 1986. Effect of diet 

restriction on work performance and weight 
loss of local Zebu and Frioian XBoran cross
bred oxen. (Effet d'une restriction allmentalre 
sur lea rendements et lea pertes ponddrales
de boeufo do trait - races Z6bu locale et 
Frlsonne X Boran) 
ILCA Bulletin(Bulletin du CIPEA), no. 23, 
p. 11 -14, 1fig., 7 tables; 7 ref., ISSN 0255-(XX)8 
(E)and ISSN 0255-(16 (F). En, Fr (En) 
UReports results of an esperiment conducted to 
determine the effect of diet restriction on work 
performance and body weight in crossbred and 
local oxen worked as singles in farmers' fiehs 
around Debre Zeit, Ethiopia, during the normal 
cultivation season. 
Mic.No: 67266 

0792 	 Anderson C.E.: Potter. G.D.; 
Kreider, J.l.; Courtney, C.C. 1983. 

Bibliographic Index: Use of Female Draft Animals 

Digestibio energy requirements forexerclslng 
horses. 
Journal of Animal Science (USA), v.56(1), p. 91 
95, 1 fig., 5 tables; 14 ref., ISSN 0021-8812. En 
(En) 
UPresents findings of a study conducted to deter
mine the digestible energy requirement in the light 
horse using repeatable quantitative definitions of 
work, and to provide additional information for 
estimating digestib!e energy requirements for 
maintenance.
Mic.No: P'0537 

0793 Anon. 1936. Making silage for 
cattle food. 

Gold Coast Farmer (Ghana), v.5(1), p. 16 En 
DExamines methods of storing and preserving 
fodder for working cattle in Ghana, particularly 
referring to methods and materials for silage 
making. 
Mic.No: 40454 

0794 	 Anon. 1983. Networkshop on draft 
power and animal feeding.

agrculure-1evage par I'utilisa-
CIMMYT, 	Mexico City (Mexico). Eastern and
Southern Africa Economics Programme. 
Networkshop on Draft Power and Livestock 
Feeding in Eastern and Southern Africa, 
Mbabane (Swaziland). 4-6 Oct 1983, v.p., 14 fig., 
55 tables; 212 ref. En 
U.lncludes papers presented at a workshop on draft 
power and animal feeding. Papers discuss the 
nature of draft power and animai feedingproblems
in specific local systems of eastern and southern 

Africa, and analyze how the results ofexperimental 
programmes on forage production, animal nu
trition and tillage miethods compare with the 
current snategiesfarmers are adopting to manage 
the draft power problem. Papers also discuss how 
on-farm research support programmesfit into local 
farming systems and deal effectively with the 
problems. 
Mie.No: 82249 

0795 Anon. s.d. Essal d'alimentatlon 
rationnelle des boouf3 de labour 

en vie d'une am61loration du rendement A 
'Offlce du Niger. (Trial on rational feeding of 
plow-oxenlnviewofyieldImprovementatthe 
'afllcodu Niger)
 
Institut d'Economie Rurale, Bamako (Mali).
 
23p., 2 graphs, 10 tables Fr
 
UDiscusses rational feeding of work-oxen to 
improve the output efanimal traction,with data on 
weight gain, feed intake, distribution of feed 
rations, and economic aspects. 
Mic.No: 09587 

0796 	 Anon. s.d. Risultatsces recherches 
1979-1982. (Research results, 

1979-1982) 
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CIPEA, Bamako (Mali). Sectinn Nutrition
Animale, v.p., 18 fig.,5 tables; 8 ref. Fr
OStudies the nutritive value of Sahelian pastures
and agro-industrial byproducts in Mali and the
supplementary feeding of work oxen, considering
the feeding behaviour of cattle, sheep and goats,
daily changes in weight and average costs of
feeding. 
Mic.No: 34914 

0797 	 Attiogbe, A.Y. s.d. AilmentatFon
des anmaux de trait. (Feeding ofwork animal) 

Institut Polytechnique Rural de Katibougou
(Mali), 74p., tables; 60 ref. Thze (Ing~nieur des
Sciences Appliquces d'Elevage). Fr
OStudies the nutrition of working animals tinlogo.
with particular reference to availabiefee ssuch as 
crop residues, ag, o-industrial bprodocts and 
anitnal byproducts; also discus.e.s the preparation
offeed rations 'orworking animals. 
Mic.No: 76182 

0798 	 Bamualim, A.; Kartiarso. 1985. Nu-
tritlon of draught animals with

special reference to Indonesia. 
Copland, J.W. (ed.). In: Draught animal powe,
for production, International Workshop onDraught Animcal Power for Production, Towns-
ville(Australia), 10-16 Jul 1985. 	 ACIAR
Proceedings Series, no. 1). p. 64-68. 1 fig., 
3 tables; 16 ref. EnODiscussesnutrient requirements ofdraft animals 
for maintenance, production and work, considering
thefeed supply and demand situationin Indonesia.Suggests possible areas for research. 
MieNo: 806o73 

0799 	 Bartlett, J.;Barrett, E.; Gibbon, D.
1982. Nutrition and working ef-
ficiencyof draught bolins on e Norfolk small

holding. 

East Anglia Univ., Norwich (UK). School of
Development Studies. School of Developmen!
Studies Discussion Pcper (UK), no. 127, 12p.,
4 tables; 8 ref. En 
OPresents results of a study on energy require-
ments of a pair of working draft bullocks on theSchool oa/Development SOtdiesfarm at tie Univer-
sity of East Anglia, Norwich, calculating their
metabolizable energy need (formaintenance) and 
energy costs for walking, pulling/carrying in terms
oftheir liveweight, totaldistance travelled, speed of
work and draft nee&s (as measured by a 
dynamometer) while performing a variety offarm 
operations and evaluating their efficiency in re-
lation to the metabolizable energy content ofconsumed fodder. 
Mic.No: 316601 

0800 	 Barton, D. 1987. Draught power
supply, nutrition and the work 

output of draught animals In Bangladesh. 
s.rn., s.., 19p., 5fig., 9 tables; 18 ref. Ent[]Discusses t zc status of animal power use in
Bangladesh, usingfindings of a survey carried out 
at Kazri Shimla village to assess the status ofdraft 
power supply and feed availability; also assesses
the nutrient requirements and work output ofdraft 
animals based on results of experiments.
Mic.No: 86966 

0801 Chacafi, M. 1984. Suppl6mentation
das boeufs de labours du sous

syst6me agropastoral du mi: Impact d'une
suppl6mentatlon en tanes de nl6b6 sur le
maintlen et le rendement au travail. (Supplementary feeding of work oxen In the millet
agropastoral sub-systarm. Effects of sup
plomentation with cowpea haulms on mainte
nance ond work output)

lns.itut Polytechnique 
 Rural de 	 Katibougou
(Mali), 30p., 4 fig., 12 tables; 11 ref Mdmoire de 
Fin d'Etudes. Fr 
DExamines the effects of supplementation withcowpeahaulms a! the end of the dry season, on the
maintenance, work output and weight chonges of
working animals inMali. 
Mic.No: 35652 

082 	 Cooke, F.C.; Chem, AMi. s.d. 
Alimentaton du btai, A.M.alde dessous-prouitb Iseat d I'industrle do

soua-produt le byuod csinu str 
i'ananaR. (P'neapple byproducts in livestock 

f6eding) 
sn., si., 5p. FrL'Studies the nutrient connpositi;n of pineapple 
byproducts and assesses their nutritive value forworking animals, dairy cows andpigs. 
Mic.No: t1732 

0803 Coulibaly, D.B. 1983. Suppldmen
tatlon alimentalre des boaufb dolabour du syst6mo agropastoral du mil.(Supplemntary feeding of work oxen in the

millet agropastoral system)

Institut Polytechnique Rural de Katibougou

(Mali); CIPEA, Bamako (Mali). Programme des

Zones Aride et Semi-Aride, 54p., 5 fig.. 9 tables;

15 ref. lnglnieur - Elevage. Fr


Describes the Daloguebougou village in Mali,
evaluating conditions ofanimalhusbandry, animal
traction and the utilization of work oxen in the 
millet agropastoral system; and assesses constraints
in the nutrition of work oxen. Studies the effects of
supplementaryfeeding of work oxen duringthe dry 
season on maintenanceand work output.
Mic.No: 32554 

0804 	 Dicko, M.S.; Sangare, M.I. 1984. Do 
I'emplol de la traction animale en 
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zone sah6ienne: role de Ia suppl6mentatlon 
allmentalre. (The use of animal traction In the 
Sahellan zone: The role of supplementary 
feeding) 
CIPEA, Bamako (Mali). Programme des Zones 
Aride et Semi-Aride; ICRISAT, Niamey (Niger). 
CIPEA Mali Document de Programme, no. AZN 
3, 24p., 3 fig., tables; 4 ref. Fr 
ODiscusses the importance ofsupplementary feed-
ing for the improvement of work output, growth, 
reproduction, and health of working oxen in tre 
Sahelian zone. 
Mic.No: S-90 No. AZN3 

0805 Ffoulkes, D.; Bamualim, A. 1986. A 
note on the effect of work on the 

utilization of low protein ilbrous diets by 
buffaloes, 
Buffalo Bulletin (Thailand), v. 5(l), p. 3-5, 
1 table; 6 ref. En (En) 
LlDescribes results of a trial carried out to deter
mine the effect of work on the utilization of low 
protein fibrous feeds in 2 groups of4 non-pregnant 
female buffaloes given an ad libitum ration of 
freshly chopped rice straw andfield grasses. 
Mir.No: P00555 

0806 Ffoulkes, D.; Bamualim, A. 1989. 
Improving the nutrition of draught 

animals using available feeds. 
Hoffman, D. (ed.); Nari.J.(ed.); Petheram, R. 1. 
(ed.). In: Draught animals in r. ral development, 
International Research Symposi'im on Draught 
Animals in Rural Development, Cipanas (In-
donesia), 3-7 Jul 1989. ACIAR Proceedings 
Series, no. 27, p. 134-145, 3 tables, Idiagram;
ref., ISBN 1-86320--(X)3-7 En (En) 
ODiscusses the nutrition of working animals 
(including the metabolism of active muscle, effects 
-ofwork on digestion and requirements for energy, 
protein and minerals), nutritional value and utiliz-
ation of feeds and feed management strategies. 
Concludes that rumen undegraded concentrate 
supplements should be fed to animals during 
periods of hard work and topregnant and lactating 
working animals. 
Mic.No: 80935 

0807 Graham, N. McC. 1985. Relevance 
of the British metaboliz~bla 

energy system to the feeding of draught 
animals. 
Copland, J.W. (ed.). In: D.auc-ht animal power
for production, International Workshop on 
Draught Animal Power for Production, Towns-
ville(Australia), 10-16 Jul 1985. ACIAR 
Proceedings Series, no. 10, p. 96-93, 14 ref. En 
ODescribes the British system for calculating the 
feed needed to satisfy a non-working rumirant's 
energy requirements in temperate regions and 

discusses the system's applicability to draft animals 
in the tropics. 
Mic.No: 80677 

0808 Hartlev, K.T.; Ross, S.D. 1938. 
Feedlng of Nigerian stock. 

In: Papers presented at the Third West African 
Agricultural Conference, s.n., s.I.3. West 
African Agricuitural Conference, lbadan 
(Nigeria), 2-25 Jun 1938, p. 85-101, 6 tables 
En 
[:Discussesthe feeding ofmixed farmers' stock at 
Shika and Sanaru, Nigeria, suggesting the use of 
farm waste products in feed rations; and presents 
tables on the chemical composition of feedstuffs, 
digestible nutrientas a percen rage ofdry matter and 
whole food, and requirements of working animals 
and milch cows in terms of starch equivalents and 
digestible protein. lncludesarationingformula. 
Mic.No: 20767 

0809 Harvey, A.L.; Thomas, B.H.; Cul
bertson, C.C.; Collins, E.V. 1939. 

The effect of limited feeding of oats and 
Timothy hay during work on the nitrogen 
balance of draft geldings.
Iowa Agricultural Experiment Station, Ames 
(USA). Iowa Agricultural Experiment Station 
Journal (USA), no. J-706, p. 94-103, 4 fig., 
3 tables; 10 ref. En (En) 
LlPresens results of a metabolism trial designed to 
determine the nitrogen retention of a pair of 
Petcheron draft geldings fed a basal daily ration of 
1.36 kg of finely ground oats and 20 poundv of 
finely chopped Timothy hay while resting or at 
different intensities ofwork. 
Mic.No: P00556 

0810 Harvey, A.L.; Thomas, B.H.; 
Culbertson, C.C.; Collins, E.V. 

1943. Effect of work on the calcium and 
phosphorus retention of Percheron geldings. 
Journal of Animai Science (USA). v. 2(2), p. 103
111, 2 fig., 3 tables; 16 ref., ISSN 002!-8812. 
En 
0 Details findings ofa trial carried out to determine 
the calcium and phosphorus retentions ofa pair of 
Percheron geldings weighing about 763.5 kg each 
as part of an experiment that also included a study 
of nitrogen balances. Also assesses the effect of 
work on calcium and phosphorus balances. 
Mic.No: P00528 

0811 1Irabovszky, J. 1983. Fseding of 
draught animals. (Besons four

ragors des animaux do trat) 
FAO World Animal Review (FAO Revue Mon
diale de Zootechnie), no. 46, p. 47-48, 3 tables, 
ISSN 0049-8025. En, Fr 
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CEstimates thefeed requirenens of a draft animal 
herd assuming the average weight of an aniial to 
be 350 kg and ass'sses the likely composition of the
varioissoirces off'edenergy. 
Mic.Nv: 29789 

0812 	 Ibrahim, M.N.M. 1085. Nutritional 
status of draught animals in Sri 

Lanks. 
Copland, J.W. (ed.). In: Draught animal power
for production, International Workshop on 
Draught Animal Power for Production, Towns
ville (Australia), 10-16 Jul 1985. ACIAR
Proceedings Series, no. 10, p. 84-89, 4 tables;
8 ref. En 
Lillighlights specific nutrient requirements ofworking animals and !he need for better feeding 
nmanageente duiring working periods, discussing
different inanagetment practices adopted in Sri 
Lanka, the nutritional value of coninion feeds 
consumned hy draft atinals,and ways to improve
the traditional t pe ol/feeding managenent.
Mic. No: 80671 

0813 	 Koch, B.; Masikara, S.; Hein ch, 
G.; Mattho, W. 1986. Draughtanimalmanagement forearlyploughing. 

Edinburgh 	 Univ. (UK). Centre for Tropical
Veterinary 	 Medicine. Draught Animal News 
(UK), no. 5,p. 16-19, 1table; 2 rcf. En0J'resents results of trials in the Tuttne Districtof 
Botswana in which draft animals (dnkeys and 
oxen) were given a supplemented diet to ascertain 
whether farmers could and would carry out early
plowing (the first plowing in a double-plowing 

system recommended to but not readily taken up by

farmers.). 

Mic.No: 81463 

0814 	 Kumarasuntharam, V. R.; 
Jayasuriya, M.C.N.; Joubert, M.;


Perdok, H.B. 1984. The effect of method of 

urea-ammonia treatment 
on the subsequent

utilization of rice straw by draught cattle.

Doyle, P.T. (ed.). In: The utilization of fibrous 

agricultural residues as animal feeds. Proceedings
of the third annual workshop, 3. Annual Work-
shop of the Australian-Asian Fibrous Agri-
cultural Residues Research Network, Peradeniva
(Sri Lanka), 17-22 Apr 1983. p. 124-130,
3 tables; 8 ref., ISBN 0-86839-390-8 En (En)
OPresents results of a feeding erperiment conducted
in Sri Lanka to study the effi'cts of different 
methods of storing rice straw treated with a ureasolution on subsequent utilization by draft bull 
calves; include.sdata on weight gain oft/ieanimlals,
required storage time under the various treatments 
and the economic aspects of the treatments,
Mic.No: 8227(0 

0815 	 Lambourne, J.L.; Zelleka Getahun. 
s.d. Effects of lactation and work 

on feed Intake of crossbred cattle. 
ILCA, Addis Ababa (Ethiopia), 5p., I table; 10 
ref. En (En) 
0Reports findings of a study carried out in 
Ethiopia to assess the feed intake of four lactating
crossbred cows, two ofthern usedforplowing, and 
oftwo zebt wok oxen for five and a halfmonths 
including the main plowing season, using the 
chroniun oxide/nitrogen method. 
Mic.No: 80031 

0816 	 Lawrence, P.R. 1988. A review of 
the nutrient requirements of 

draught oxen. 
Copland, J.W. (ed.). In: Draught animal power
for production, International Workshop on
Draught Animal Power for Production, Towns
ville(Aus!ralia), 10-16 Jul 1985. ACIAR 
Proceedings Series, no. It, p. 59-63, 5 tables; 
8 ref. En 
DDiscusse.%nutrient requirements ofworking cattle 
above the requireentsJor mainteiance. 
Mic. No: 8(1529 

0817 	 Mathers, J.C. 1984. Nutrition of 
draught animals. 

FAO, Rome (Italy). In: Animal energy in 
agriculture in Africa and Asia, FAO ExpertConsultation on Appropriate Use of Animal 
Energy in Agriculture in Africa and Asia, Rome 
(Italy), 15-19 Nov 1982. FAO Animal Production 
and Health Paper, no. 42, p. 6(1-66, 20 ref., ISBN 
92-5-0(11474-0 En (Fr) 
[Examnines the dietary energy and nutrient
requirements of ruminants and equidae for main
tenance, growth, lactation and for various draft 
activities; outlines ways of calculating energy
needs; and briefly discusses constraints on work 
output due to limitations on fled intake, diseases 
and climatic effects. 
Mic.No: 80589 

0818 	 Mathers, J.C.; Pearson, R.A.;
Sneddon, J.C.; Matthewman, R.W.;

Smith, A.J. 1985. The use of draught cows in
 
agricultural systems with particular reference
 
to their nutritional needs.
 
Smith, A.J. (ed.). In: Milk production in develop
ing countries, Conference on Milk Production in
 
Developing Countries, Edinburgh (UK), 2-6

Apr 1984, 	 p. 476-496, 2 fig., II tables; 28 ref. 
En
 
DReviews the energy, protein and other nutrient 
requirements of draft cows and discusses the 
interaction between work, milk production and 
fertility. 
Mic.No: 35152 
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0819 	 Meda, M. 1972. Problimes de 
I'alimentation des boeufs de 

labour h I'Office du Niger. (Problems of plow-
ox feeding at the OffIce du Niger) 
Institut Polytechnique Rural de Katibougot 
(Mali), 36p., 17 tables. 2 graphs; 13 ref. Ing. Sc. 
Appl. Fr 
ELt'resentsproposals for impovedfJiedingofdraf' 
cattle in Mali atid Burkina Faso, with data on 
weight gain, economnic aspects of feeding, and 
various feeds available in Burkina Faso, par-
ticularly rice, groundnt cake and brewers' grains, 
Mic.No: 09589 

0820 	 Mohamed-Salecm, M.A.; Kauf
mann, R. von. 1998. A rapid survey 

of feeding regimes of draught animals In Niger 
state of Nigeria, A research note. 
ILCA. Kaduna (Nigeria). Subhumid Zone Pro-
gramme, 8p., I fig.. I table; 7 ref. En 
Fil'resentsresults ofa studi conducted to assess dry 
season feeds used by formers for supplennentary 
feeding of draft cattle in the Niger state of the 
Slhitinidzone of gigetitr
Mic.No: 85351 

0821 	 Orton. R.K.; Ilunie, I.D.; Leng, 
R.A. 1985. Effects of level of diet

ary protein and exercise on growth rates of 
horses. 
Equine Veterinary Journal (Australia), v. 17(5), 
p. 381-385, 2 fig., 3 tables; 25 e. En (En) 
ElReports results of two experiments conducted to 
determine the effects o) dietary protein !'vel and 
e.tercise on the growth of young horse!', by feeding 
two-year-old anid nine-month-old horses high (12 
orl4percent) oronw (6or8percent) crutleprotein 
diets with one or two levels of exercise and ,neasur-
ing feed intakes arid rates of growth. 
Mic.No: PW(1527 

0822 	 Oule, J.M. 1')84. AlImentatlon des 
boeufs de trait en salson s~che 

dans le Yatenga. (Dry season feeding of work 
oxen In Yatenga) 
Universit~ de Ouagadougou (IlurkiniFaiso). Inst. 
Supdrieur Polytechnique. 82p., 6 fig., 21 tables; 
88 ref. Thdsis (Dipl6me d'lngdnieur du Ddvelop-
pement Rural). Fr 
El Outlines justifications for atrd constraints on the 
use of animnial traction in Yatenga, Burkina Faso 
and presents results of a trial undertaken in the 
region on dry, season supplementary feeding of 
work oxen, with data onr feed intake, weight 
changes ard the econoinis of utilizing treated 
straW. 
Mic.No:51621 

0823 	 Pagau, J.D.; Hintz. F. 1986. Equine 
energetics. 1. Relationship be-

tween body weight and energy requirements 
In horses. 
Journal of Animal Science (USA), v. 63, p. 85
821,7 fig., 3 tables; 21 ref., ISSN (21-8812. En 
(F1) 
LPresents findings of a study conducted to 
evaluate the relationship between rnaintenance 
energy requirements and body weight in horses, 
and to determine a ,nirminnt resting maintenance 
digestible energy and metabolizable energy 
requirement of horses with highly differing mature 
body sizes. 
Mic.No: PW(1538 

0824 Patterson, P.H.; Coon, C.N.; 
Hughes, I.M. 1981. Protein require

ments of mature working horses. 
Journal of Animal Science (USA), v. 61(l), 
p. 187-196, 3 fig.. 8 tables; 34 ref., ISSN 0021
83! 2. En (En)
 
U Presentsfindings of an investigation conducted 
to determine the dietary protein requirement of 
mature horses under intense exercise, ,nediun
exercise and maintenance with three levels of
calculated dietary protein. 

Mic.No: 82098 

0825 Perdok, H.B. 1984. Urea-enslled 
paddy; Ftraw and Its potential as 

draughtanimal feeJ. 
Farrington, 	J. (ed.); Abeyratne, F. (ed.) ; Gill, 
G.J. (ed.). In: Farm power and employment in 
Asia: Peforinance and prospects. Proccedings of 
i: regiond seminar, Regional Seminar on Farm 
Power and Employment in! Asia, Colombo (Sri 
Lanka), 25-29 Oct 1982, p. 339-350, 10 tables; 
6 ref. En 
OPresents results of trials conducted in Sri Lanka 
on the u.u of urea-treated paddy straw to feed 
yourng Sahiwals, lactating Gir cows atrd Surti 

buffaloes; includes deta or: the composition of the 
diets for the differentgrotps of antimals, andon the 
efj.ects of the diets on milk yield nd composition, 
live weight changes, and on feed conversion 
efficiency arid dry-nriatter intake of the animals. 
Discusses the potertial usefulness of treated straw 
for draft animals. 
Mic.No: 82098 

026 Rao, M.V.N.; Upadhyay, R.C. 1987. 
Phtyo.Iological efficiency of nutrient 

utilization In crossbred bullocks In different 
serson8. 
Srivastava. N.S.L. (ed.); Ojha, T.P. (ed.). In: 
Utilization and economics of draught animal 
power. Proceedings of the national seminar, 
National Seminar on Status of Animal Energy 
Utilization, Bhopal (India), 24-25 Jan 1987, 
p. 64-68, 1table; 11 ref. En (En) 
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COPresents data on nutrient intake, balance, heat fDl'iscusses the use of draft animals in Africa withproductionand efficiency f1nutrientutilization in emphasis on their feed requirements and factorscrossbredbullocks duringsuinin r, hot-humidand influencing their efficiency, particular!y correctwinterseasons. harnessing and equipnent and the fitness andMic.No: 8(W163 health of the animnals. 
Mic.No: 82266 

0827 Raut, K.C. 1)82. Working bullocks,
their nutritional status and uti-

lizatlon In some areas. 

Indian Inst. of Management, Bangalore. In:

National seminaron draUghtaninmal power system 

in India. Seminar paper,.,, National Seminar onDraught Animal Power System in India, Bangalore
(India), 16-17 Jul 1982, 12p., 6 tables En 
ilntvestigates the level offredigojbhdlocks inain-

tained in somne pim. of ilarvana, West Bengal and 
Aimnachal Pradesh in India using data collected
through sanple suirveVs," examnines the extent of 
uilizationoft/raftpower for <igriuttra/tpurposes.
Mic. No: 8(693 

0828 	 Senakas, U.; Neric, S.P. 1988. Nu-
tritlonal management for Improveddraught ability in Philippine native and cross-


bred buffaloes. 

Buffalo Bulletin (Thailand). v. 7(2), p. 29-34,

6 tables: 7 ret. En (l:1)


(;itives data on entr, v balance andlrotiointake 
and expenditureunder two intensitiesof workloadand/comnpares working performance o1 Mturrah 
rrossbre,!and Philinpinecarabaobolfoao. 
Mic. No: 81418 

0829 	 Slade, L.M.; l.ewis, L.D.; Quinn, 
('.R.; Chandler, M... s.d. Nutritionaladaptation of horses for endurance type


performance. 

California State Polvtechnic Univ., Pomona 

(USA). Continuing Educaiion Centre. In: Fourth

equine nutrition and physiology symposium,

4. Equin. Nutrition and Physiology Symposium,

Pomona, California (USA), 16--18 Jan 1975, 

p. 114-12(1010 ref. En (En)
OfDetads results of an experiment conducted to
study the influencit of nutritionon the perfornance
of endurancetype work by horses by f''eeding themi
three diets which were supps'emented with starch,
protein or fat and analyzing blood changes front
samples taken after exercise the day before the 
endurance ride and iomiediatelifolhowing it. 
Mic.No: P(X)526 

0830 	 Smith, A.J. 1981. Specific require-
ments of draught animals,

Huhn, J.E. (ed.). In: Proceedings of the confer-
ence on impact of animal disease research aid 
control on livestock production in Africa, 3. Inter-
national Conference of the Association of the 
Institutes for Tropical Veterinary Medicine,Nairobi (Kenya), 1-5 Sep 198(1, p. 62-70,
2 tables; 14 ref. En 

0831 Soiler, II.; Reed. J.D.; Butterworth, 
M.it. 1986. intake and utilization of

feed by work oxen. (Ingeatlon fourragbre et
utilisation des aliments lespar boeufs de 
trait)
 
ILCA New.;letter (CIPEA actualitds), v. 5(2),

p. 5-7, 2 fig., I photograph, I table; 3 ref., ISSN 
0255-(024 (F) and ISSN 0255-(X)32 (F). En, Fr
E1Presentsfindings of a study conducted to deter
mine changes infeed intake and utilization by oxen
during work, comparing estimated energy Ialance 
arnd liveweight change in local zebu and cross
breds. Also assesses breed effects on water intake, 
feed intake andutilization. 
Mic.No: 67828 

0832 	 Stillions, M.C.; Nelson, W.E. 1972. 
Digestible energy during mainten

anco of the light horse. 
Journal of Animal Science (USA), v. 34(6), p.
981 -982, 2 tables; 3 ref., ISSN 0021-8812. En 
(En)
[]1'resentsfindings of a study conducted to obtain 
information on the digestible energy requirement
of the light horse, using six nattte geldings of the 
quarter-typtehorse. 
Mic.No: PXl536 

0833 Teleni, E.; Hogan, J.P. 1989. Nu
tritlon of draught animals. 

Hoffman, D. (ed.); Nari, J. (ed.); Pe: heram, R.J. 
(ed.). In: Draught animals in rural development,
International Research Symposium Draughton 
Animals in Rural Development, Cipanas (In
donesia), 3-7 Jul 1989. ACIAR Proceedings
Series, no. 27, p. 118-133, 4 diagrams, 9 tables;
ref., ISBN 1-86320-()3-7 En (En)
OReviews work on the nutrition of draft animals 
and highlights somne areas of knowledge and
ignorance. Discusses the need to define more
 
clearly types of work undertaken by draft animals

ad associated energy expenditures, nutrient utiliz
ation (particularly the partitioning of free fatty

acids and glucose between the lactating mammary 
gland or the pregnantuterusand the mnuscles) and 
probable differences between cattle and buffaloes 
in capacity to utilize low-quality feeds. Stresses the
inportanceof some of the basic knowledge of the 
role of body reserve nutrients in rationalizing
feeding s)stemsfor draftcattle antd buffaloes. 
Mic.No: 80934 

0834 	 Tourte, R. 1962. Leb6tall J9 traitet 
son allmentation. Un tel dievage 
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est rentable dans lea conditions 6cologlques 
de Bambey. (Working animals and their feed-
ing. Profitability of their rearing under the 
ecological conditions at Bambey) 
Agronomic Tropicale (France), no. 17, p. 166-
173, 4 tables, ISSN (XX2 -1946. Fr (En Es 
Fr) 
Ulresents results of experimental research and 
theoretical study at Bambey, Senegal, concerning, 
management condition.s o fainrm enterprises using 
working animals. Also indicate. types of feed 
rations proposed for draft animals, particularly 
groundnit straw and common land plantresources. 
Mic.No: 05401 

0835 	 Traore, A.; Soumare, S. 1994. Sup-
plmentation allmentalre des boeufs 

de labour du syst~me agropastoral du mil A 
Dalonguebougou: r dsultats prdliminalres. 
(Supplementary feeding of work oxen In ths 
Dalonguebougou millet agropastoral system: 
Preliminary resultu) 
CIPEA, Bamako (Mali). Programme des Zones 
Aride ct Semi-Aride. CIPEA Mali Documnt de 
Programme. no. AZ 111, 17p., I fig.. 4 tables: 
1)ref. Fr (En Fr) 
U l'resetsfindingsofa study carried out (itDalon-
gueboutgou in Mali to examine the effects of 
sopplmentarv,leding with iowpea hauhns on the 
maintenance and w'ork output oJ'draft oxen. 
Mic.No: S-90 No. AZI II 

0836 	 '1raore, A.; Soumare, S. 1985. Sup-
plementation alimentaire des

bcoefs de labour du syst~me agropastoral du 

mil 6 Dalonguebougou: effet compar6 de deux 
rgimes do suppl6mentaton en fanes de 

nib6. (Supplementary feeding of work oxen 
in the millet agropastoral system at Dalongue
bougou. Comparison of two supplementary 
rations composed of cowpea haulms) 
CIPEA, Bamako (Mali). Programme des Zones 
Aride ct Semi-Aride. ('IPEA Mali l)ocument de 
Programme. no. 125, 15p., 4 fig., 5tables; 6 1cf. Fr 
(1:1.) 
[]-xamines the effects of co-pea hauin sup-
plettntation on the maintenanceantI work output 
ofdraft animals in the millet agropastoral system of 
central Mali. 
Nlic.N.): S-90 No. 125 

0837 	 Upadhyay, R.C.; Rao, M.V.N.; 
Gupta. B.N. 1983. Effects of nu-

trients Intake upon the efficiency of work In 

young cross-bred bullocks. 
Indian J.,urnal of Animal Sciences, v. 53(12), 
p. 1335-1337, 2 tables; 4 ref. En 
ZReports findings of an experiment carried out to 
determine the work efJiciemnr' of two- to three-year-
old Brown Swiss x Sahiwal crossbred bullocks 
maintained under two different planes ofnutrition, 

viz. a concentrate mixture and wheat straw ad lib, 
or 60 per cer.t berseem and 40per cent wheat straw. 
Includes data on work efficiency, energetic ef
ficiency and blood lactic acid increase during 
work. 
Mic.No: 80069 

0838 	 Wanapat, N. 1985. Nutritional 
status of draught buffaloes and 

cattle in northeast 'halland. 
Copland. J.W. (ed.). In: I)ralight animal power 
for pitoluction, International Workshop on 
Draught Animal iower for Production, Towns
vilk!(Australia). 10-I6.lu1 198.5, no. 11,p. 90--95, 

3 fig., 6 tables; 12 rcf. En 
[ADiscusves traditional buffalo andcattle manage
nent practicesintnortheastThailand, with particular 
reference to wet- and dry-season feceding, and 
effects ofsuppletnentary feeding as relatedto work. 
Nic.No: 80672 

0839 	 Wanapat, M. 1989. Supplementary 
feeds: Their effects on perform

ance of draught animals and their acceptability 
to Southeast Asian farmers. 
!tolfman, 1). (ed.); Nari, J. (ed.); Petheram, R.J. 
(Cd .). In: Draught animals in rural development, 
International Research Symposium on )raught 
Animals in Rural Development, Cipanas (In
donesia), 3-7 Jul 1989. ACIA R Froccedings 
Series, no. 	27, p. 146-154, 9 tables, 5 diagrams; 
2(1 ref., ISBN 1-86320-003-7 En (En) 
ElDiscusses feeding straegies for draft baffaloes 
based on crop residues and presents results of trials 
aimed at introducing crop residue-based feeds at 
village level in Thailand in 1988, where the tech
nique was received with great interest. 
Mic.No: 811936 

0840 	 Weston, R.H. 1985. Some con
siderations of voluntary feed con

sumption and digestion In relation to work. 
Copland, J.W. (ed.). In: Draught animal power 
for production, International Workshop on 
)raught Animal Power for Production, Towns

ville (Australia). 1I-16 Jul 1985. ACIAR 
Proceedings Seri,.s, no. 1(1,p. 78-83, 1fig.; 38 ref. 
En 
LDiscusses determinants of voluntary feed con
snption in working animnals including level of 
work load, the animal's physiological state and 
physcal preparation, availability of essential 
nutritients in the diet, heat dissipation and the 
capacity of the gastrointestinal tract; includes 
suggestionsfor research. 
Mic.No: 8(1688 

0841 	 Wintigroho, M. 1989. Mineral 
supplementation to working 

buffalo and cattle grazed on field grasses In 
Subang, West Java. 
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ACIAR, Thwnsville (Australia). ACIAR DAP
Project Bulletin, no. 9,p. 19, 1 ref.. ISSN 0819-
2596. En (En) 
HSupninarizes results of a study at village sites in
Subang (lava) where buffaloes and catth' were sup-
plemented with a mineralmix, based n liveweight 
responses and low cost and ready availability of the 
materialused in the mix. (onctludes that mineral 
supplementatio n of draft animnals in the region
would be advantageotis, 
Mic.No: 80963 

PHYSIOLOGY OF WORK AND ENERGY
 
EXPENDITURE 


0842 Agarwal. S.P.; Singh, N.: Agarwal. 

V.K.; I)waraknath, P.K. 1982.


Draught capacity in cattrated vis--vis entire 

mala buffaloes. 

Indian Inst. of Management. Bangalore. In: 

National seminaron draught animal powersystem

in India. Seminar papers, National Seminar on 
Draught Animal Power System in India, langa-
lore (India), 16-17 Jitl 1982. IXp.. 41 ref. En 
U]Presents results ofa study conducted in India to 
compare the abilty of entire, castrated and vasec-
tomized niale bufhoes to withstand the stress of 
draft, by exercising the aninals and observing their 
automatic, biochemical. enzrmological and 
hormonal responses. "hujpdo
Mic.No: 801695 

0843 	 Agarwal. S.P.; Agarmal, V.K.;
I)waraknath. P.K. 1985. Response

of serum cortisol In crossbred bullocks to
graded work load. 
Indian Journal of Animal Sciences, v. 55(1), 
p.47--49, 2 tables; I I ref.. ISSN (1367-8318. En
(En) 
ZPresents results of a trial carried out to monitor 
serun, cortisol levels of crossbred bullocks before,

duringatid after haulinga bullock ca(rt
with graded
load overstandard distances. 
Mic.No: 80470) 

0844 	 Agarwal, S.P.; Agaiwal, V.K.; 

Dwaraknath, P.K. 198o. Effect of


work load on plasma renin activitly and anglo-

tensin-1 in male buffaloes and crossbred 

bullocks. 

Indian Journal of Animal Sciences, v. 56(5). 
p. 521-524,3 tables; 6 ref. En
OReports results of experiments carried out to 
monitor plasmna renin activity and angiotensin-!
levels incattle atd buffaloes pulling a bullock cart 
with or without load; includes data on the effects of
hi.ageon heart raeI. 
Mic.No: P0(1531 

0845 	 Andromeders, J.N.; Lewis, R.E. 
i977. Appropriate technology,

energetics and draft animals. 

s.n., s.l.Annual Meeting of the American An
thropological Association, Houston, Texas 

2(USA), 2 Dec 1977, 1p. En 
El!mphasizes the importonce of certain variables 

not usually taken into account in analyses of the 
efficiency of food production and distribution 
systens and in the planning of culture change
intended to improve the systems, describing ener
gelic efficiency, i.e. excess of energy output over 
energy input, as the most promising atid complex 
mneasureof efficiency. 
Mic.No: 86972 

0846 	 Bakric, B.; Murray, R.M.; logan,
J.P.; Kennedy, P.M. 1987. Bodytemperature rtgulatlon In working buffolo and
 

catt!e.
 
James Cook Univ., Townsville (Australia).

Draught Animal Power Project. DAP Project

News (Australia), no. 1, p. 9-!0, 1fig.;4 ref. En
 
[ll'resents preliminary results of studiev with 
bulfalo anil zebn-cross steers pulliig a cart. Steers 
worked readily fo,'2 Ii Inabuffalo becatne tstressed 
and had to be rested after Ih. Rectal temperature
and respiration raies itere higher in buffalo after
I h than insteers after 2 I. Rates of recovery in 
hade were sinilarinboth species but wallowing 

v ffalo recovered nore rapidly. Suggests that these 
f lings may explain why cattle are preferred to 

indrier rv',ions of Indonesia and buffilo 
areused mainly for phmig inflooded ricefields. 
Mic.No: 80385 

0847 Boyne, A.W.; Brockway, J.M.;
Ingram, J. F.; Williams, K. 1981. 

Modification, by tractive loading, of the 
energy cost of walking In sheep, cattle and
 
man.
 
Journal of Physiology (UK), v. 315, p. 3(13-316,

5 fig.; 14 ref.. ISSN 0022- 3751 and ISSN (1022-
3751. En (En)
 
-Reports on experiments coniduc.ted to study

changes in energy expenditure by cattle and sheep
walking on a treadmill in relaticn to vc-luniarily 
exerted tension in the tether between animal and 
treadmill; atid to investigate in human subjects
walking, on a treadmill, the alteration to energy
expenditure as a result of positive and negative
tractive loads applied at waist level through a rope
parallel to the plane of the treadmill. 
Mic.No: PtX)521 

0848 Buniyavejchewin, P.; Veerasit, P.;
Chaidirek, P.; Chantalakhana, C.

1985. Changes In bocey temperature and work-
Ing efficiency of Thai swamp buffalo. 
Copland, J.W. (ed.). In: Draught animal power
fur production, International Workshop on 
Draught Animal Power for Production, Towns
ville(Australia), 10-16 Jul 1985. ACIAR
Proceedings Series, no. 10, p. 	 46-50, 1 fig.,
2 tables; 24 ref. En 
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ElReports results of astudy carpied out in Thailand 
on the use of buffaloesfir the operationofa water-
lifting device, particularly regarding buffalo 
bchaviour while operating the device, changes in 
body u'mperature within one, working hour and 
•fficiency of buffidoes at different periods of time 
during the day. 
Mic.No: 8(531 

0849 Georgie, -. C.; Sastry, N.S.R.; 
Rk,zdan, M.N. 1970. Studies on the 

work par!ormance of cross-bred cattle. Ii. 
R3sponucs of some chemical constituents 
at blood of Brown Swiss-Sahlwal (F1) and 
Sahiwal bullocks to exercise during different 

seasons. 

Indian Journal of Animal Production, v. 1(3), 

p. 115- 119, 1 fig., 3 tables: 20irel. En (En) 
Ull'eports the respon.w.s, during autumn andwinter. of hacmnoglobin, glucose and lactic acid 

levels of blood, plasma bicarbonate, and serion 
sodi,'n an-1 potassium, to a submaxinal exercise 
test in crossbred and Sahiwal bullocks. 
Mic.No: P11(51W2 

0850 Giay, R.; Berg, C.; Koch, B.; 
WVindsor. R. ; Mahabile, W. ;Holmes, 

A. 19S7. Blood parameters of donkeys, 
Mathangwe Village, Tutume agricultural 
district, Botswana. 
Botswana. Ministry of Agriculture. Dept. of 
Agricultural Research. Agricultural Techno:ogy 
Improvemcn Project Working Paper (Bots-
wana), no. ATIP WP-8, 7p., tables; 3 ref. En 
U-Describes findingsofastudy carried out over two 
vears ir' Botswana to determnre nornal pos-
phorus, calcium, copper, total protein anid urea 
levels in donkey blood, aid to assess the effects of 
feeding a supplementary mineral-mix containing 
equal parts of salt ard dicalciu' phosphate on the 
blood parameters ard on the performance of the 
animals. 
Mic.No: 38915 

0351 Hall. W.C.; Brody, S. s.d. Growth 
and development with special

reference to domestic animals. XXXII. The 
energy cost of horizontal walking In cattle and 
horses of various ages and body weights. 
Missouri Univ., Columbia (USA). Agricultural 
Experiment Station. Missouri Agricultural 
Experir-Aent Station Research Bulletin (USA), 
no. 208, 15p., 2 fig., 5 tables; I I ref. En (En)
[:Presents results of experiments conducted on 
seven cattle ranging in weightfromn 384 to 930 kg 
and seven horses anging in weightfrom 91 to 688 kg 
in order to measure energy costs of horizontal 
walking at speeds of 1.5, 2.2 aid 3.1 mriles per 
hour. Includes cardio-respiratory data. 
Mic.No: 86970 

0852 lHornicke, tI.; Engellhardt, W.V.; 
Ehrlein, H.-J. 1977. Effect of 

exercise on systemic blood pressure and 
heart rate In horses.
 
Pflugcrs Archiv (Netherlands), v. 372, p. 95-99,
 
3 fig., I table; 23 ref., iSSN 031-6768. En (En)
 
[-Presents results of a study whereinr systemic blood 
pressure was recorded at rest arid during exercise 
by insertion of a plhstic cannula into the cartoid 
artery of horses, in order to establish the relation
ship between blood pressure and work load. 
Mic.No: P(X)524 

0853 Hornicke, H.; Meixner, R.; 
Pollmann, U. 1983. Respiration In 

exercising horzes. 
Snow, D.1. (cd.); Pcrsson, S.G.B. (ed.); Rose, 
R.J. (ed.). In: Equine exercise physiology. Pro
ceedings of the first international conference,
Granta Editions. Cambridge (UK). 1. Inter
national Conferenc19 Oxford (UK), 22-24 Sep 
1980, p. 7-16, 6 fig., I table; 20 ref. En (En) 
ElReports findings of 47 experiments carried out 
using a telenetric system for measuring respiratory 
airflow, oxygen consunption and heart rate of rid
ing horses in the field. Presents data on pulmonary 
ventilation, oxygen consumption, and oxygen 
pulse in relation to riding velocity duringwalk, trot 
or gallop. 
Mic.No: PX)514 

0854 Kibler, H.H.; Brody, S. 1945. 
Growth and development with 

special reference to domestic animals. LX. 
Field studies on cardlo-respiratory functions 
and energy expenditure during work and 
recovery in mules. 
Missouri Univ., Columbia (LISA). Agricultural
Experiment Station. Missouri Agricultural Ex
periment Station Research Bulletin (USA), 
no. 394, 34p., 1(1fig., 7 tables En (En) 
LEDescribes apparatus and methods for the field 
measurement of energy expenditure aid cardio
respiratory activities jor use as criteria of work 
capacity in mules and horses, and presents data 
thus obtained on four mnrles during rest, at workwith moderate and overload rates, and during re
covery front work. Includes tables and charts on 
the relations between work rate on the one hand 
and energy expenditure amid cardio-respiratory 
activities on the other handas obtained under aver
age field conditions. 
Mic.No: 86971 

0855 Lamb, R.C.; Barker, B.O.: Ander
son, M.J.; Walters, J.L. 1979. Ef

facts of forced exercise on two-year old 
Volstein heifers. 
Journal of Dairy Science (USA), v. 62(11), 
p. 1791-1797, 4 tables; 6 ref., ISSN 0022-0302. 
Er",(En) 
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OReports results of two trials on 88 two-vear-olt 
Holstein heifers to measure the effects ofprepartun 
exercise on inammary edema, parturition, repro-
duction, consumption of feed, production and 
composition ofnmilk andefficiencY offeed utilization. 
Mic.No: PtX559 

0856 Leng, A. 1985. Muscle metabolism 
and nutrition In working animals,

Copland, J.W. (ed.). In: Draught animal power
for production, International Workshop on 
Draught Animal Power for Production, Towns-
ville (Australia), 10-16 Jul 1985. ACIAR 
Proceedings Series, no. 10, p. 69-77, 2 fig.,
6 tables; 35 ref. En 
UDiscusses issues related to nutrition and muscle 
metabolism in working ruoiinants, with particular
reference to effects of work on energy expenditure, 
the most likely substrates for the heavily working
muscle, sourc'es ofglucose for mnuscular work amd 
its mnodes of utilization,atd nutritionalconstraints 
to utilizing ruminants for work. 
Mic.No: 80670 

0857 Maloiy, G.M.O. 1971. Water 
economy of the Somali donkey.

American Journal of Physiology, v. 219(5), 
p. 1522-1527, 1 graph, 3 tables; 9 ref. En 
C!Presentsfindings ofatrialcarriedout in Kenvato
examine the effects of moderate and high ambfient 
temnperatures amid water restriction on the water 
balance, feed intake, volumne and concen,'ration of 
urine, and changes in body weight of the Somali 
donkey, 
Mic. No: 58244 

085d 	 Maloiy. G.M.O. 1971. Temperature
regulation in the Somali donkey

(Equus asinus). 
Comp2_a!ive Biochemistry and Physiology (UK), 
v. 39A, p. 413-412, 6graphs; 14 ref. En (En) 
OReports results of experiments carried out under

field and controlled laboratory coniditions to inves-

tigate temperature regulation of the adult Somali

donkey when exposed to heat stress and wien 

drinking water is restricted, 

Mic.No: 58246 

0859 Maloiy, G.M.O.; Boarer, C.D.H. 
1971. Response of the Somali 

donkey to dehydration: Hematologicalchanges. 
2 2 1 3 7American Journal of Physiology, v. (l), p. 

41, 2 tables, 2 fig.; 14 ref. En (En)
ODesnribesresults of astudy carried out to compare 
the response of donkeys and zebu steers to dehy-
dration and rehydration, particularly in terms of 
plasma osmolality, and levels ofsodium, chloride, 
hemoglobin, packed cell volumne, red blood cells 
and plasma volumes, 
Mic.No: 58250 

0860 	 Martin, D.; Ka;darso; Teleni, E. 
1989. Muscle blood flows in draught

animals. 
ACIAR, Townsville (Australia). ACIAR DAP 
Project Bulletin, no. 9, p. 17-19, 1 table; 2 ref., 
ISSN 1819-2596. En (En) 
tSummarizes results of measurement of blood 
flow and other metabolites in fat andthin steers and 
buffaloes. Suggests that any differences in quanti
tative metabolism between muscles of thin and fat 
cattle and buffaloes, or between cattle and buffaloes 
would be more afunction of arterio-venous (A-V)
concentration differences than bloodflow; however,
differences between working and resting muscles 
appear more a function of blood flow than A-V 
concentration differences. Concludes that in the 
working aninial, the metabolic requirenents of 
muscles would be met mainly by inicreased 
throughput ofmetabolites. 
Mic.No: 81962 

0861 	 Maurya, N.L.; Devadattam, D.S.K. 
1982. Response of some 

physiological parameters of crossbred 
bullocks to different draft and ambient con
ditions. 
Indian Journal of Dairy Science, v. 35(l), p. 18
25, 3 fig., 3 tables; 7 ref., ISSN 119-5146. En 
(En)
5lDetails results of a trial carried out to test the 
physiological responses of Jersey X Red Sindhi 
bullocks to ti, ndling loaded carts on a gravelly
track under different draft/amnhient condition 
combinations; parameters studied include pulse 
rate, respiration rate and body remnperature. 
Mic.No: P001561 

0862 Mullen, P.A. 1979. The biochemls
tiy, haeematology, nutrition and 

racing performance of two-year-old
thoroughbreds throughout their training and 
racing season.
 
Veterinary Record (UK), v. 104(5), p. 90-95,
 
8 fig., 3 tables; 33 ref., ISSN (X42--4900. En

0Reports on observations miade on 13 two-year
old thoroughbred horses regarding their feeding,

work record and race course performance during
 
training for 12 months; correlates the observed 
parameters. 
Mic.No: P00504 

0863 	 Nangia, O.P.; Rana, R.D.; Singh,
N.: Ahmed, A. 1978. A note on

draught capacity in castrated and entire male 
buffaloes as reflected Insome blood constitu
ents. 
Animal Production (UK), v. 27(pt. 2), p. 237
240, 1table; 19 ref., ISSN 0003-3561. En (En)
JCompares physiological response of castrated 

and entire male buffaloes to work, with particular
reference to levels of blood constituents such as 
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glucose, lactic acid, pyruvate, bicarbonate, 
chloride, total protein and icteric index, 
Mic.No: 12684 

0864 Pazan, J.D.; Hintz, F. 1986. Equine 
energetics. II.Energy expenditure 

In horses during submaximal exercise. 
Journal of Animal Science (USA), v.63. p. 822-
830, 11 fig., 3 tables; 12 ref., ISSN W021-8812. En 
(En) 
0 Distcssesfindings ofstudies conducted to measure 
encrgy expenditure during suhinaxinal exercise 
(walking, trotting and cantering) in four geldings 
(433 to 520 kg) on a racetrack, using a mobile open 
circei; indirect respiration calorimeter. 
Mic.No: P0(0529 

0865 Pearson, R.A. 1985. Physiological 
changes associated with work: 

Some lessovs from the horse. 
Copland, J.W. (ed.). In: Draught animal power
for production, International Workshop on 
Draught Animal Power for Production, Towns-
ville(Australia), 1(-16 Jul 1985. ACIAR 
Proceedings Series. no. 10. p. 51 -56. I fig.; 36 ref. 
En 
[JE.ramin,!s factors influencing artaninal'sability 
to do work and sorne of the physiological conse-
quentes of exercise, using inforimation obtained 
from the studay of eqvine exercise physiology. Also 
considers the application ofphysiological measure-
ments to draft animals, 
Mic.No: 8(1674 

0866 Pictersen, R.; Ffoulkes, D. 1988. 
Thermoregulatory responses In 

working buffalo with and without covers of 
wet hesslan sacking. 
James Cook Univ., Townsville (Australia). 
Draught Animal Power Project. DAP Project
Bulletin (Australia), no. 5,p.23-28, 2 fig.; 8 ref. 
En 
0Presents results of a study using eight non-
pregnant female buffalo during a programme of 
work based on a village draft system inWestJava in 
which the evaporative effect of dampened hessian 
sacking placed over the backs and flanks was com-
pared with the customn of splashing the uncovered 
animals with water as a means of reducing heat 
stresv. 
Mic.No: 80367 

0867 Rana, R.D.; Singh, N.; Galhotra, 
M.M.; Nangia, O.P. 1978. 

Physiological response to exercise In buffalo-
males. 
Indian Journal of Dairy Science, v.31(4), p. 338-
340, 1table: 8 ref., ISSN 0019-5146. En (En) 
ODescribes results of experiment conducted in 
India in which castrated aid uncastrated buffalo 

males were exercised by pulling a stone roller at a 
constant speed of about 3 ki/h for 3 hours and the 
resulting changes in rectal temperature, pulse and 
respiratory rates were observed. 
Mic.No: P00511 

0868 Ribeiro, J.M. de.C.R.; Brockway, 
J.M.; Webster, A.J.F. 1977. A note 

on the energy cost of walking In cattle. 
Animal Production (UK), v. 25(1), p. 107-110, 
I fig., 2 tables; 7 ref., ISSN (093-3561. En (En) 
0Presents results of measuremnents of the heat pro
duction of cattle while standing at rest or walking 
on a treadmill at different speeds, both on the level 
and at a gradient of six degrees. 
Mic.No: 26022 

0869 Richards, J.I.;Lawrence, P.R. 1984. 
The estimation of energy expendi

ture from heart rate measurements In working 
oxen and buffalo. 
Journal of Agricultural Science (UK), v. 
102(pt. 3), p. 711-717, 1plate, 6 fig.; 6 ref., ISSN 
(021 -8596. En (En) 
ODetails results of experiments carried out to 
correlate the heart rate and energy expenditure of 
adult Brahman cattle and water buffalo whilst 
standing, walking at speeds of tupto I ni/sec arid 
pulling loads of up to 50 kg for periods of 1-2 hl 
day Discusses the use of this assessment inpredict
ing the energy expenditure of working animals 
under field conditions, 
Mic.No: P(X)503 

0870 Sastry, N.S.R.; Georgie, G.C.; 
Razdan, M.N. 1970. Studies on the 

work performance of cross-bred bullocks. Ill. 
Responses of some physical and morpho
logical attributes of blood and Its formed el
ements to exercise In Brown Swiss-Sahlwal 
(F1) and Sahiwal bullocks during two seasons. 
Indian Journal of Animal Production, v. 1(4), 
p. 176-179, 1 table; 9 ref. En (En) 
U Reports results of experiments that compared 
Brown Swiss X Sahiwal (F]) aridSahiwalbullocks 
during a submaxitnal exercise of 2-hour duration 
and 2 hours of rest thereafter in outumn and in 
winter with respect to the responses of whole blood 
vpecific gravity anid blood morphology. 
Mic.No: P(X530 

0871 Shibata, M.; Mukai, A.; Kume, S. 
1981. Estimation of energy expen

dlture In dairy heifers walking on the level and 
on gradients. 
Kyushu National Agricultural Experiment 
Station, Chikugo (Japan). Kyushu National 
Agri-cultural Experiment Station Bulletin 
(Japan), v. 21, p. 589-609, 2 fig., II tables; ref. 
En (En) 
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OPresentsresults ofexperinent wherein tie energy
expenditureof 12 heifers was measured when they
were resting and walking on the level and ongradients, in orderto determine the energy cost of
horizontal walking and of vertical ascent and to
finda readymethodto estimatethe energy expendi-
ture of heiferson free range.
Mic.No: P(X)506 

0872 	 Singh, N.; Gupta, V.K.; Nangia,O.1P. 1979. Blood constituents In
relation to work load In buffalo calves.
Indian Journal of Experimental Biology, v. 17(8),p. 844-846, 1 table; 33 ref., ISSN (1X9-5189. En
(En) 
DExamines blood constituents of 3 -vear-old male 
buffalo calves after work that involve. the pullingof a stone-roller weighing lO0 kg at a constant
speedof about.?kn/h on evengroundjfor3hours.
Mic.No- 86289 

0873 	 Singh, N.; Alangia, 0. P.; Garg, S.K.; 
Dwaraknath, P.K. 1982. Draught

capacity In male buffaloes. 2. Autonomic and
haematological responses In untrainedentire, castrated and vasectomlsed animals.
Indian Journal of Animal Sciences, v. 52(4). 
p. 216-221. 3 tables; 20 ref. En (En)
UComnpares the response of entire, castratedandvasectomized untrained miale buffalo-calves of 
about 3 years of age nade to ivork by pulling astone-rollerweighing 100 kg at a constantspeed ofabout 3 km/h on even groundfor 3 hours. Par-
ameters examined include totalen vltrocyte count,
packed cell volume, haemnoglobin concentration,
specific gravity, erythrocyte sediientation rate,
icteric index, respirationrate,pulse rate, body arid
skin temperature,and leucocyte count. 
Mic.No: 862.86 

0874 	 Sneddon, J.C. 1986. 	 The effect oftreadmill slope on the relationship

between heart rate and energy expenditure In
cattle walking on treadmills. 

Journal of Agricultural Science (UK), 
v. 106(3),
p. 4 33-436, 1plate; 5 ref., ISSN (X21-8596. En
OReportsexperiments designedto test the effect ofdifferences in anirial, ambient temperature and 
rateof energy eapenditureon the pararnetersof a
linearmodel relating energy expenditure in cattle
andswamp buffaloes working under experimental
conditionson treadmills. 
Mic.No: P0051)9 

0875 	 Thomas, C.K.; Pearson, R.A. 1986. 
Effects of ambient temperatureand head cooling ors enargy expenditure, foodIntake and heat tolerance of Brahman and

Brahman X Frieslan cattle working ort tread-
mills, 

Animal Production (UK), 43(l),v. p. 83-90,
I fig., 4 tables; 28 ref., ISSN 00)3-3561. En(En)
U-Discusses results of experiment carried ott to compare the energy expenditure, feed intake and 
some physiological reactions of Brahman and
Brahman X British Friesiancattle working on aninclined treadmillat 33 degrees centigrade. Includes
results of investigationson the effect of work at a 
lower ambient temperature(15 degreescentigrade)andlocal coolingof the head region while at33 de
grees centigrade.
MieNo: Pg546 

0376 	 Upadhyay, R.C.; Rao, M.V.N. 1984. 
Thermoregulatory responses

among bullocks during work undar tropical
climate. 
Indian Dairyman, v. 36(7), p. 353 En 
U Presents 	resuls of a study carried out on
liarvana arid crossbred bullocks to assess ,heir 
therino-regulatory responses during work undertropical clim:ates forcontinuedhrours of wvork.cniudhuso ok varying loads and 	over 
Mic.No: 6697,4 

0877 Upadhyay, R.C.; Rao, M.V.N. 1985. 
Responso of buffaloes to heavy

working load under tropical conditions. 
Livestock Production Science (Netherlands), v.13, p. 199-203, 1 fig., I table; I0 ref., ISSN 0311 -
6226. En (Dc En Fr)
OAssesses tie responsesof buffaloes subjected to
heavy loads during hot dry conditions for three
hours continuotsvly by anal'zirngrectaltemperature,
respirationrate, heartrate, bloodcomposition,the
ability to eliminate heat produced during work,
anddistress synimptoms such as profuse salivation,
lack of leg co-ordination, excitement and tongue 
protrusion. 

Mic.No: 8(159 

0878 Upadhyay, R.C.; Madan, M.L. 1985.
 
Studies on blood acid-base status


and muscle metabolism In working bullocks.

Animal Production (UK), 
 v. 40, p. 11-16,

2 tables; 17 ref., ISSN 0003-3561. En (En)

DExamines the effect of heavy work underhot dry
conditions on the performance arid functional
activity ofHaryanax Holsteincrossbredbullocks
in termns of changes in blood acid-basestatus and
muscle metabolism; includes data on rectal 
temperature, respiration rate, heart rate, blood

oxygenation, miuscle 
 lactic acid and creatine 
phosphate. 
Mic.No: 80067 

0879 Upadhyay, R.C.; Madan, M.L. 1986.
Cardiac responses to work

production under tropical conditions In 
bovines. 
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Indian Journal of Dairy Science, v. 39(4), p. 388-
393. 3 plates, 2 fig.. ! tahle; 12 ref.,ISSN (X)19-
5146. En 
EDetails results ofa test carried out to examine the 
cardiac responses of four Haryana and four Hols
tein x Haryana crossbred bullocks subjected to 
0.5 ionne and 1.0 tonne load in a modified single-
animal pneumatic-tyred bullock cart during 
summer, hot-humid and winter.seasons. 
Mic.No: 10)68 

0680 	 Upadhyay, R.C.; Madan, M.L. 1987. 
Bovine work production under 

tropical condition. Thermoregulatory 
responses. 
Indian Journal of Dairy Science, v. 40(1), p.23-
27,3 fig., I tablc; ref., ISSN 0019-5146. En (En)
,Presents results of a study undertaken to asses 
physiological and behaviouralresponses of cross-
bred and Haryana bullocks workirg under different 
climatic conditions, with emphasis on rectal 
temperature, respiration and heart rate, frothing, 
excitement, leg incoordination, movement inhibition 
and tongue protrusion. 
Mic.Nc.: 80527 

0881 	 Upadhyay, R.C.; Madan M.L.;

Rao, M.V.N. 1987. Draught animal 

power re3earch in India. Review. 
World Review of Animal Production (Italy), v. 
23(1),p. 65-70,3 fig., I table;29ref., ISSN10043-
8979. En 
OReviews the contribution of draft animal power 
to agricultural production in India, highlighting 
results of research carried out on the physiological 
response of animals to work. 
Mic.No: 80058 

0882 	 Vercoe, J.E. 1973. The energy cost 
of standing and lying In adult 

cattle. 
British Journal of Nutrition, v. 30, p. 207-210,
I table; 8 ref., ISSN 0007-1145. En (En) 
OReports results of experiment in which gas
exchanges in 11 steers with a mean weight of 
275 kg, favted for 96 hrs were obtained over time 
intervals of5.76 min in aconfinement-type respir-
ation chamber, when the animals were eitherstand
ing or lying. Discusses results in relation to earlier 
estimates. 
Mic.No: P00507 

0883 	 Wahid, A. 1971. Draft monograph 
inRed Sindhl cattle. 

Karachi Univ. (Pakistan), 168p. En 
0Describes the development and characteristics of 
the Red Sindhi cattle breed and of the environment 
of its homeland, with data on its dairy and repro-
ductive performance in different countries. 

Analyzes the effect ofplowing on body temperature, 
pulse and respiration rates in bulls. 
Mic.No: 80735 

0884 	 Yousef, M.-K.; Dill, D.B.; Freeland, 
D.V. 1972. Energetic cost of grade 

walking In man and burro, Equus asinus: 
Desert and mountain. 
Journal of Applied Physiology (USA), v. 33(3), 
p. 337-340, 2 fig., 2 tab!es, ISSN 0021-9010. En 
0Presents results of experiment conducted to 
compare the cneogy expenditure in man and burro 
walking on grades of from 0 to 17% without aload 
or with a load equal to 25% of the subject's body 
weight in the desert or on the mountain. 
Mic.No: P00520 

P 
POWER OUTPUT AND DRAFT FORCES
 

0885 	 Acharya, S.; Mishra, M.; Nayak, J.B. 
1979. Workirg capacity and 

behaviour of crossbred versus nondescript 
Indigenous bullocksunder Orissa conditlnmi. 
Indian Journal of Dairy Science, v. 32(1), p. 37
42, 3 tables; 12 ref., ISSN 0019-5146. En (En) 
0Presents results of acomparative study made at 
Orissa, India, on the working capacity (plowing
and carting) between crossbred (Holstein XHariana) F1 bullocks and nondescrip, indigenous
bullocks in different seasons; parameters compared
include body weasurements, carting capacity,
physiological responses, physical behaviour and 
haematological values. 
Mic.No: P00542 

0886 	 Alikhani, Z. 1981. Draft measure
ments In an Alfisol and a Vertlsol 

under two management %;ystems. 
Asian Inst. of Technology, Bangkok (Thailand),
71p., fig.; 100 ref. M.Sc. (Engineering). Fn (En) 
OReports results of a study conducted to investi
gate the effect ofthe broadbed and furrow manage
ment systems on the draft requiremens of a 
mouldboard plow and aplanter on an Alfisol and 
a Vertisol. Also reports on the correlation between 
soil measurements and draft measurementsusing a 
shear vane and apenetrometer. 
Mic.No: 86959 

0887 	 Anard, U.; Sundaresan, D. 1974. 
Crossbred b)ullocks can contribute 

to agricultural operations. 
Indian Farming, v. 24(5), p. 27-29, 3 photo
graphs, 2tables, ISSN0019-4786. En 
-Describes some indigenous Indian draft animal 

breeds and their crosses with exotic animals,
particularly regarding body measurements and 
physiological characteristics such as respiration 
and pulse rates, and work ccpa,ity. 
Mic.No: P00512 
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0888 Berkovitch, 1. 1989. Researchera 
pull together. 

African Farming (UK), p. 29-30 En 
ORepots on tests being carried out at the AFRC-
.Engineering (UK) on methods and instrumen-
tation for measuring factors related to the efficieicy
and working conditions of draft animals, as a
prelude to working on directly improving animal-
implement systentu.Mic. No: P01549 

0889 Bhosrekar, M.A.; Mangurkar, B.R.
1988. Draftability of crossbred 

In comparison to local breed bullocks atploughing. 

Indian Journal of Animal Sciences, v. 58(8), 

p. 964-968, 5 tables; 4 ref. En (En) 
O1tresents results of a study carried out in India to 
assess the working capacity of crovsbred bullocks 
(Holstein Friesian X Jersey) by putting them inroutine farm operations likeplowing and carting at
locations having different agroclimatic conditions 
and soil texture, using samebullocks. yokes used for local" 
Mi.No: P(55 

0890 	 Dawson, W.M. 1983. The pulling
ability of horses as shown bydynamometer tests in Illinois. 


s.n., s.I. 26. 
 Annual Meeting of the American 
Society of Animal Production, s.l., 1-2 Dec 1983,
5p., I chart; 3 ref. 
En 

' 

-]Reportson the outcome ofanalysis ofdata on the
pulling ability, age, weight, height, depth ofchest, 
ground to floor of chest, heart girth, breed, sex,
soundness, shoeing, condition and quality of 
horses, in order to determine whether there was anassociation between any of these characters and
pulling anility and if at association was found to
determnine its nature and extent. 
Mic.No: P0()551 

0891 	 Devadattam, D.S.K. 1977. Develop-

ment of a loading car for draft
animals. 


Journal of Agricultural Engineering (India), 
 v.
14(1), p.49-50, I fig.; 2 ref. En (En)
0lPresentsresults of trials carried out on a loading 

car used to test tile working capacity of a pair of

Haryana bullocks at different loads in field con-

ditions. 

Mic.No: 86285 

0892 	 Devadattam, D.S.K.; Maurya, N.L. 
1978. Draftability of Harlanabullocks. 


Indian Journal of Dairy Science, v. 31(2), p. 120-

126, 5 fig., ISSN 019-5146. En (En) 


OPresents results of experiments conducted to test 
the work performance of an average pair of
Haryana bullocks, by making them haul a loading
carataparticularloadfor8cycles, each cycle being
375 meters and observing parameters such as boay
'emperature and pulse rate of bullocks, atmospheric 
temperature and relative humidity.
14ic.No" P0525 

0893 Dibbits, H.J. 1981. Factors which 
Influence the power output of

draught animals. 
Nairobi Univ. (Kenya). Dept. of Agricultural
Engineering, 19p., 6 fig.; 27 ref. En (En)
DExarninesthe power output of draft animals and
factors that influence it such as health, species,
breed, weight, sex, nutrition, work environment 
anid harnessing. 
Mic.No: 80078 

0894 	 Dyrendhal, S.; Bengtsson, G. 1984. 
Performance testing of draught

horses: Initiatives and exoss ntaivsadeprec rience f theNrhof teorth 
Swedish Horse Association (NSIIA).FAO, Rome (Italy). In: Animal energyagriculture 	 in Africa and Asia, FAO Expertin 

Consultation on Appropriate Use of Animal 
Energy in Agriculture in Africa and Asia, Rome
(Italy), 15-19 Nov 1982. FAO Animal Production
and Health Paper, no. 42, p. 37-45, ISBN 92-5
01474-0 En (iFr)
EDescribes the history and development of per
formance testing of draft horses in Swedish insti
tutions, particularly referring to power tests with 
fixed or mobile ergoneters and the draft aptitude
test. 
Mic.No: 80587 

0895 	 Garillo, E.P.; Salas, G.G,; Neric,
S.P.; Quines, O.D.; Ranjhan, S.K.

1987. Draftability of swamp buffaloes and their
 
crosses with Murrah (F1) 
 under wetland and
 
dryland tillage operations In the Philippines.

Indian Journal of Animal Sciences, v. 57(6),
p. 575-580, 3 tables; 6 ref., ISSN 0367-8318. En
 
(En)

El Evaluates four Philippine swamp buffaloevand

Phil-Murrah F! crossbred steers (Alurrah x 
swamp buffaloes) weighing 520 kg and 5- 7 years
old for their work performance for wet ard dry
plowings. Compares time required to plow tle 
same size of land, draw-bar horsepower and re
sistance and adaptability to work as measured by
increases in respiration, pulse, temperature and 
eosinophil counts. 
Mic.No: 80603 

0896 	 Kemp, D.C. 1985. Performance 
measuroment for ox and Implement

combinations. 
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Indian Society of Agricultutural Engineers Silver 
Jubilee Convention, sI., 29-31 Oct 1985. Pro-
ceedings of the Indian Society of Agricultural 
Engineers, v. 1, p. 16-21, 2 photographs; I ref. 
En (En) 
DDescribes sensors and a self-contained logger 
developed at the NIA E, Silsoe (UK) to record data 
describing the work load and its effect on the 
animal. 
Mic.No: 80422 

0897 	 Kemp. D.C. 1986. Performance 
ineacurement for ox end imple- 

ment combinations, 
Agriculture International (UK). v. 38(9), p. 271-
273, ISSN 0269-2457. En 
DDescribes an instruent package being de-
veloped to facilitate an accurate, comprehensive 
study of the parameters surrounding the draft 
anirial-and-implemnent cultivation unit with the 
aim of introducing improvements in performance. 
Mic.No: 80485 

0898 	 Kemp, 1).C. 19l0. Workload 
constraints: The measurement 

and Interpretation of mechanical factors. 
Starkey, P.H. (cd.); Faye, A. (ed.). In: Animal 
traction for agricultural development, 3.Workshop 
of the West Africa Animal 'Fraction Network, 
Saly (Senegal), 7-12 Jul 1988, p. 242-246, 
I photograph.. I graph. I fig., ISBN 92-9081-0467 
04rie-7 dtu 
[0Briefly describesa system developed by A FRC-
Engineering for measuring work output and variousphysiological para,neters of working animals. The 
pysecompises seeral sensors which are con-
system cop-sssvrlsnoswihaecn 
nected to a portable computer. Someusn resultsqi.aregiven for trials carried out in India h 
gien fotils caed th 	 niausing theequpi 
ment. It isroted that teebri rests from cultivation 
work that occur when aninal turn at the end of 
rows, appear to significantly reduce animal stress, 
Midicatedb3 hput,
Mic.No: 82231 

0899 	 Konanta, C.; Limsakul, A.; 
Treephan, 	 V.; Srisan, Y.; Onwan, 

N.; Konanta, S. 1986. Wcrking capacity of 
Munrah x swamp crosebreds and Thai &wamp 
buffaloes, 
Buffalo Bulletin (Thailand), v. 5(4), p. 75-79, 
3 tables; 2 ref., ISSN 0125-6726. En (En) 
CPresents findings of a comparative study on the 
growth rate and working capacity of Murrah x 
swamp crossbred and the Thai swamp buffalo 
under/four treatments, viz, feed supplement, non-
feed supplment, and working and non-working 
regiyes. 
Mic.No: 80035 

0900 	 Lawrence, P.R.; Pearson, R.A. 1985. 
Factors affecting the measure-

ments of draught force, work output and
 
powei of oxen.
 
Journal of Agricultural Science (UK), v. 105(3),
 
p. 703-714, 3 fig., 11 tables; 5 ref., ISSN 0021
8596. En (En) 
DReports results of experiments carried out to 
measure the draft force, speed and power of three 
pairs of draft oxen performing a variety of tasks 
over long (30 sec) and short (5 sec) periods, by 
measuringrrue and apparent draft. 
Mic.No: 66940) 

0901 	 Lawrence, P.R. 1986. Report on a 
visit to FAO project ET4/821004 at 

Nazareth, Ethiopia from 22 S.opt_,mbEa to 
3 November 1986 to set up facilities for the 
testing of draught oxen. 
Agricultural Implements Rescaich and Improve
mere Centre, Nazareth (Ethiopia), 36p., 16 
photographs, 3 drawings En 
DDescribes the setting-up of facilities to test the 
work output and draft force of work oxen and dis
cusses problems encountered. Makes recommen
dations for the use of loading devices, measure
ment of work output, body temperature and heart 
rate and ways of improving facilities for handling 
animals and the level of skill amongst the staff. 
Mic.No: 80558 

e902Lawrence, P.R.; Pearson, R.A. 1989.Measurement of energy expendi
re In working animals: Methods for diffeiont 

conditions. 
Hoffman, D. (ed.l; Nari, J. (ed.); Petheram, R.J. 
(ed.). In: Draught animals in rural development,

nternational Research Symposium on Draught
Inerial R e elopm on (IuAn'imals in Rural Development, Cipanas (la-. 
donesia), 3-7 Jul 1989. ACIAR Proceedings
Series, no. 27, p. 155-165, 5 diagrams, I table; 
28 ref., ISLUN 1-86320-003-7 En (En) 

Defines and briefly discusses the terms heat out
energy expenditure, direct measurement of

heat output and indirect measurement of energy 

expenditure, in relation to draft animals; direct 
measurement of heat output appears not to be 
feasible for draft animals. Discusses methods of 
measuring gaseous exchange and the theory and 
applicability of two tracer methods. Suggests that 
two possible alternative methods (one direct and 
one indirect) from human physiology might be 
worth developing. 
Mic.No: 80937 

003 	 Mack, von R.P.; Weniger, J.H.; 
Teuscher, T. 1987. Untersuchungen 

uber die Arbeltseignung von Zugocheen der 
Iokaln rae und F-1-Kreuzumgstlert n In 
Bangladesh. (Work performance of local and 
F1 stoers In Bangiodesh)
 
Journal of Animal Breeding and Genetics (Ger
many. F.R.), v. 14(1,2), p. 96-112, 1 table,
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18 fig.; 19ref.,ISSN0401-t)6. M (Dc En Es Fr
NI) 
OPresents results of a study carried out in
Bangladesh to compare draft animals of the local
breed and its F! crosses with either Jersey or 
Friesiancattle, particularlyin terms of long-termdraft power, inaximal draft power and working
ability under typical local working conditions,
Mic.No: 80752 

0904 	 Macmillan, R.11. 1985. Engineering
problems in the measuremeni of 

draught animal performance.
Copland, J.W. (ed.). In: Draught animal powerfor production, International Workshop on
Draught Animal Power for Production, Towns-
ville (Australia), 10-16 Jul 1985. ACIAR
Proceedings Series, no. It, p. 149-155, 6 fig.,
1table; 5 ref. En 
0]Discusses engineering aspects oftie animnal draft 
process, reviewing briefly anmunal.imIlerrient 
characteristics, thl energy-abs,)rbing proces.-
which might be used in a dynamnometer to absorb 
energyfrom a draftanimnal,and theforn which the 
mechanism ormeasurements)stem might take. 
Mic.No: 80660 

0905 	 Matthews, M.D.P.; Kemp, D.C.1985. Techniques proposdes pour
la mesure pr6cise des performances desboeufs de 	 trait au travail. (Proposed tech-
nlques for the precise measurement of theperformance of draft oxen at work)

Journ~e d'Etude 
 sur la Culture avec Traction 
Animale, Paris (France), 7Mar 1985. MachinismeAgricole Tropical (France), no. 91, p. 12-15,
2 photographs Fr 
LDescribes techniques for monitming the effects 
ofwork on physiology of draft animnalv. 
Mic.No: 80369 

Matthews, M.D.P. 1987. The Philip-
pines - measuring draught animalpower of carabaos crossbred with exotic


buffaloes. (Philippines. Mesure de la puls-
sance de trait dos csrabaos crols6s svec des

buffles exotiques)

FAO World Animal Review(FAO Revue Mon-

diale de Zootechnie), no. 63, p. 15-19, 4 fig.,
I ref., ISSN (X49-8025. En, Fr 

Describesplanned evaluation of crossbreeding

work carried out at tie Philippine CarabaoRe-
search and Development Centre (PCRDC), where 
efforts were made to develop a triple-purpose breed
by crossbreeding carabao with Mirtibuffalo from
India and Nili-Ravi buffalo fromi Pakistan. 
Mic.No: 8(482 

V0.7 	 Maurya, N.L. 1982. Draftability of 
cross-bred bullocks. 

Indian Inst. of Management, Bangalore. In:
National seminar on draught animal power system
in India. Seminar papers, National Seminar on
Draught Animal Power System in India, Bangalore
(India), 16-17 Jul 1982, 24p., 6 fig., I table; 
13 ref. En 
OPresents resultsofa study undertaken in India to 
test crossbred (Jersey x Red Sindhi) bullocks for
their draftperformance,enduranceand heat sensi
tiveness, by varying draft from 11 to 18% of the 
animals' body weight and observing changes inpower output and speed of bullocks.Mic.No: 80607 

0908 	 Mukherje, D.P.; Dutta, S.; Bhat
t-charya, P. 1961. Studies on the

draughtcapacityofHaryanabullocks. 
Indian Journal of Veterinary Science, v. 31(1),
p. 39-50, 1fig., 5 tables; 10 ref. En 
DDisrussesfindings of an experiment carried out
in India to determine whether the draft capacity of
Haryana bullocks could be correlated with
physiological characteristics of aninals which 
could easily be measured under field conditions,
suc/ as pulse rate, respirationrate, body tempera
ture and body weight. 
Mic.No: PO()554 

0909 	 Nagpaul, P.K.; Rao, M.V.N.; Singh,
C.B.; Bhatnagar, D S. 1984.

Draught efficiency of crossbred vis-h-vis
Zebu and buffalo bullocks in India.
World Review of Animal Production (Italy), v.20(3), p. 51-55, 4 plates, 5 tables; 8 ref., ISSN 
0043-8979. En 
OReports remults of investigations carried out in
India to compare physiological and behavioural 
responses of zebu, crossbred and buffalo bullocks 
to work on varions farm operations such as carting
and plowing during hot sunmmer and winter 
seasons. 

Mi.No: 66191 

0910 O'Neill, D.H.;HowellP.J.L.;Paice,
 
M.E.R.; Kemp, D.C. 1987.


An instrumentation 
 system to 	measure the
performance of draught anlma's at work.AFRC Eugineering, Silsoe (UK). National Seminar 
on Animal Energy Utilization, Bhopal (India),24-25 Jan 1987, 22p., 6 diagrams, 2 tables,
4 photographs; ItO ref. En (En)
ODescribes an instrumentation system for acquiring
data on tie performance of draft animnalsat work
and gives a general specificationfor thesensors, the
original conditioning circuits and rhe data logger.
Outlines the potential of the systen: for increasing
the understanding offactors affecting o., application
of draft animal power to cultivation and presentssome results from field trials in Ethiopia and Indiademonstrating the use ofthe system. 
Mic.No: 80957 
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0911 O'Neill, D.H.; Kemp, D.C. 1988. A ville (Australia), !0-16 Jul 1985. ACIAR Pro
compaison of work outputs of ceedings Series, no. 10, p. 156-160, I fig., 1 table; 

draught oxen. 7 ref. En 
s.n., s.. International Conference on Agricultural ODiscusses engineering aspects related to the 
Engineering, Paris (France), 2-5 Mar 1988, 12p.. capacity and performanceof draft animal poweri
2 fig., 5 tables; 5 ref. En implement system, taking oxen as the power unit. 
UReports findings of trials carried out in India to Mic, No: 80665 
assess factors that itfluence the work output of 
working oxen, by mneasuring seven variablev 
selected as indicative of performance of the animal- 0915 Phillips, R.W.; Madsen, M.A.;
 
implement systeni, particularly draft force, draft Smith, H.H. 1940. Dynamometer
 
angle, forward progression, heart rate, breathing tests of draft horses.
 
rate, body temperatureandsteppingrate. Utah State Agricultural Coll., Logan (USA).
 
Mic.No: 86967 Agricultural Experiment Station. Utah Agri

cultural Experiment Station Circular (USA), no. 
114, 14p., 5 fig., 5 tables; 14 ref. En (En)

0912 O'Neill, D.H.; Kemp, D.C. 1988. -Discusses the usefulness of dynamometer tests 
Research to Improve theefficlency for accurate measurement of tractive pull exerted 

of draught ox powered cultivation (Project by horses, using data recorded during pulling
R3906). contests in Utah and southern Idaho during the 
AFRC Engineering, Silsoc (UK), 41p., tables; years 1931-1939. 
2 ref. En (En) Mic.No: 86973 

Rep orts on the progressof a collaborative project 
between A FRC-Engineering, C7VM (Edinburgh)
and CIAE (Bhopil) aid describes the ii.strunten- 0916 Rao, M.V.N.; Upadhyay, R.C. 1984. 
tation systen developedspecificall, for the project. Work performance of cross-bred 
Discioses results of 4 seasons of work at CIAE, bullocks. 
Bhopal, hIdia covering 52 field trials with oxen in Indian Veterinary Journal, v. 61, p. 1050-1053,
which relationship, between heart rate and draft 2 tables; 10 ref. En (En)
force and heart rote and power were identified, UReports findings of experiments carried out to 
suggesting that draft force var;ability may interact assess the work performance of Sahiwal X Jersey
with cardiovascular stress and thus be a possible crossbred bullocks by subjecting th,i'm to carting
constraint to work ottput. and plowing work and recording distress 
Mic.No: 80563 symptoms such as dribbling of saliva front the 

mouth. ,novemnent inhibition, and general fatigue 
or exhaustion as well as physiologicalreactions in0913 O'Neill, D.H.; Ilayton, S.; Sims, terms of pulse and respiration rates. 

B.G. 1989. Measurement of Mic.No: 8(072 
draught animal performance. 
loffman, D. (ed.); Nari, J. (cd.); Petheram, R.J. 
(ed.). In: Draught animals in rural development, 0917 Rao, M.V.N. s.d. A comparative
International Research Symposium on Draught study of the draft capacity of 
Animals in Rural Development, Cipanas (In- cross-bred bullocksandindigenousbullocks. 
done.ia), 3-7 Jul 1989. ACIAR Proceedings s.n., s.I., 6p., 3 tables En 
Series, ne. 27. p. 264-271,3photographs, I table, LlReports results of experiments conducted in 
2 graphs; 20)ref., ISBN 1-86320-00l3-7 En (En) India wherein different age groups of crossbred 
LIDescribes the new AFlC-Engineering (UK) and Hatyana bullocks were put to plowing work 
draft animal performance data logger which nod- during hot-humid, hot-dry, and winter seasons and 
ifies and records mechatiical (draft force, angle of physiological responses such as pulse rate, respir
application ofdraft'force, speed) andph ysiological ation rate and blood lactic acidrate as well as work 
(heart rate, breathing rate, body temperature, efficiency in teirns of distance covered and time 
stepping rate) performance data during work in taken were compared. 
field conditions. Prelininarv results have shown a Mic.No: 86979 
good correlation between power output and work
ing heart rate; healhy oxen can perform sustained 
work with heart rates twice the resting value. 0918 Rapte, S.L. 1982. Draft roquiremont 
Mi.No: 80J947 of various bullock drawn Im

plaments In deep blch soil under different 
soil moisture levels. 

014 Pathak, B.S. 1985. Engineering and Indian Inst. of Management, Bangalore. In: 
draught animal power. National seminaron draught animal power system

Copland, J.W. (ed.). In: Draught animal power in India. Seminar papers, National Seminar on 
for production, International Workshop on Draught Animal Power System in India, Bangalore
Draught Animal Power for Production, Towns- (India), 16-17 Jul 1982, 7p., 2 tables; 2 ref. En 
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ODescribesresults of a trialundertakenin Indiato
study soil moisture and draft relationshipsand to 
determine the optimum moisture level which 
creates soilconditionsthat offer least resistancetoimplements such as plows, blade harrows, seed
drillsandbladehoes, 
Mic.No: 80608 

0919 	 Rautaray, S.K.; Srivastava, N.S.L.
1982. Field performance of cross-

bred bullocks In black soils during tillage
operations In summer. 
Indian Inst. of Management, Bangalore. In:
National seminaron draught animal power system
in India. Seminar papers, National Seminar on 
Draught Animal Power System in India, Bangalore
(India), 16-17 Jul 1982, 19p., 1table, 9 fig.; 3 ref. 
En 
DPresents results of trials undertaken in India to
evaluate the field performnance of crossbred (Red
Dane x Sahiwal) bullocks on black soils during
tillage operations in summer, with particular
reference to power and work output under 
continuous work and long duration trials, and 
physiological reactions such as changes in respir-
ation rate, pulse rate and body temperature at
different levels ofpower output. 
Mic.No: 80696 

0920 Roy, S.R.; Neogi, A.K.; Guha, H 
1972. Cross-bred bullocks vs. In-

digenous bullocks for draught purpose underdest en bul itons,West Bengal conditions,. 

Indian Dairyman, v.24, p.66-70,2 photographs, 

3 tables, ISSN 0019-4603. EnBhpl
0Pre, its results of an experiment conducted in 
India to study the comparative merit of crossbred 
(Haryana X Jersey) bullocks and purebred
Haryana bullocksfor draft purpose.
Mic.No: P00510 

0921 Shetto, R.M. 1983. Work assess-
ment of draught animals. 

Cranfield Inst. of Technology, Bedford (UK).
Faculty of Agricultural Engineering, Food Pro-
duction and Rural Land Use, 70p.,6 plates, fig.,
2tables; 28 ref. M.Sc. (Agricultural Engineering).
En (En) 
[Reports results on an investigation carried out to
study the use ofheart rate as an indication of 'ork 
output ofdraft animals, by analyzing data on ht.irt 
rate. draft and speed reorded while carrying out 
field operations such as carting different weights,
plowing, harrowing and cultivating witth spring
tines, 
Mic.No: 38274 

0922 	 Sims, B.G.; Aragon, R.A. 1989. 
Draft oxen energy expenditure: A

Mexican case study. 

Agricutural Mechanization in Asia, Africa and
Latin America (Japan), v. 20(2), p. 9-14,
5 tables, I photograph, 1 diagram; 16 ref. En 
En)
OPresents measurements of power output and 
energy use of apairof draft bullsperforming tra
ditionaltasks on asmallfarmin Veracruz, Mexico. 
Data obtained using instruments made in CostaRica was usedto m-ike preliminaryobservationson
improvement of use of draft bulls. Suggests that
with adequatefeeding, a single draft animal can 
perform light tasks such as cultivatingandplanting
and therefore single yokes should be evaluated, 
that irrigation would enable better use of draft 
animals during the dry season, and reducing
excessive tillage would reduce energy use andallow 
greater areasta be sown. 
Mic Nor80514 

0923 	 Singhal, O.P.; Tomar, S.S. 1982. 
Measurement of draftability of 

draught animal power.
Indian Inst. of Management, Bangalore. In: 
National seminar on draught animal power system
in India. Seminar papers, National Seminar on 
Draught Animal Power System in India, Bangalore
(India), 16-17 Jul 19S2, 28p., 8 tables, 3 fig.;
17 ref. En 
OReviews research conducted in India and else
where, on the performance measurement of draft 
animal power (DAP), with emphasis on works 
related to the physiological and engineering aspectsof draft animals; identifies gaps in research workand outlines studies being undertaken at the
Central Institute of Agricultural Engineering in 

Bhopal. 
Mi.No: 80668 

0924 	 Slingerland, M.A. 1989. Selection of 
animals for work In sub-Saharan 

Africa: Research at the ICRISAT Sahellan
 
cente.
 
Hoffman, D. (ed.); Nari, J.(ed.); Petheram, R.J.

(ed.). In: Draught animals in rural development,

International Research Symposium on Draught

Animals in Rural Development, Cipanas (In
donesia), 3-7 Jul 1989. ACIAR Proceedings

Series, no. 27, p. 203-210, 4 tables, 3 diagrams;

13 ref., ISBN 1-86320-003-7 En (En)

OReviews the development ofdraft animal power
(DAP) in sub-Saharan Africa and the effects of
DA P on agriculturalproduction. Presents results
of draft capacity trials with sledges and a braking
device carried out in Niger, in which average and 
maximum power and work outputs for all species
(bullocks, oxen, horses, camels) were determined
in relation to imposed draft forces and liveweights.Suggests that horses and camels should also be
tested inpairs and that cows should also be investi
gated.
Mic.No: 82253 
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0925 Upadhyay, R.C.; Madan, M.L.; Rao, Intemational Research Symposium on Draught
M.V.N. 1985. Drught capacity ot Animals in Rural Development, Cipanas (In

bullocks. A review. donesia), 3- 7 Jul 1989. ACIAP. Proceedings
Agricultural Reviews (India), v. 6(0). p. 41-48, Series, no. 27, p. 166-175.4 diagrams; ref., ISBN 
30 rei.. ISSN 0253-1496. En (En) 1-86320-(13-7 En (En)
UReviews major approaches employed and the CReriews the factors limiting the performance of
salient indtngs of various in vevtgations carKed draft animals andconcludes that climate i" the main 
out to acsess the draft capacity and e'ficiencv of constraint limiiting work, stressing the physio
native Indian bullocks. logical systems and inducingfatigue. Suggests ways
Mic. No: 80062 in which climatic stress can be prevented and work 

output nax.,in sed, including improved harnessing 
techniques.0926 Upadhvay, R.(.; Madan, M.L. 1985. Mic.No: 8W,38 

Draught performance of Hariana 
and crossbred bullocks in different seasons. 
Indian .ournal of Animal Sciences, v. 55(1), 0930 Willcocks, T.J. 1979. Tillage energy 
p. 50-54, 2 fig., 2 tables; 8 ref., ISSN 0367-8318. vequirements for semi-arid 
En (F n) production In Botriwana. 

crop 

i_'Evaluat, the draft pr/orratnteand .-ork ef- Lal, R. (ed.). In: Soil tillage and crop production,
fiencv of liar.ana and crssbred hul,ck. under Conference on the Role of So! Physical Proper
hot dry, hit-h iand ,l dih-cold climatic cot- tic.i in Maintaining Productivity ot Tropical Soils,
ditiolv fir varving loads and over continuedhours lbadan (Nigeria), 6-10 Dec i977. IITA Proceed
j work, .sing vingl,-animnal pneunmatic-tvred irgs Series, no. 2, p. 303- 323, 4 fig., 5 plates,

bullock carts. 9 tables; 15 rel. En 
Nic.No: 80471 lPresents resuts of two agricultural engineering 

studies carried out in the semi-airid regions of Bots
0927 LIpadhvav. R.C. 1987. Factors limit- wana to examine optitmn dillagefor reliable and 

Ing work capacity and fatigue efficient crot, production, in terms of soil bulk 
assessment In draught animals. dnh.vn, moisture conservation, sheer strength, 
Srivastava, N.S.I.. (ed.): Ojha, T.P. (ed.). In: tillage depth and clod size; and to quantitatively 
Utilization an( econom ics of draught animal asses, anottnt ofenergy input required to reduce 
power. Proceedings of the natioal seminar. icil bulk 4ensi!y when using different types of 
Ni ti(Oil Selinoar (n Statuis notionial rIy tilltge implenents and to produce a ton of grain,Ntation Sina ondtat.of An manl iEr ergy one for drylad tillage when using various tractor163ig..to 3 btable1 I). 4-25 Jan p., nounted equipment and die other for animal
3 fig .,3 tables; 31 . En (Er) w iru.pnlement,..ra 

ZReviews available i,;:formation on ]ja tors"limit- Mic.No: 82269 
in., work ipe,-orrnarceof Iotvines atrd suggests a 
01orecard jor faligue assessnenrt based on 

phisiological reactions, distress symptoms and HARNESSING SYSTEMS AND YOKES 
bchaviourol manifestalions. 
Mic. No: 80079 0931 Anon. 1979. The buffalo as a draft 

animal In Thailand. 
0928 Upadhvay. R.C.; Madan, M.L. 1987. USAID, Bzngkok (Thailand). Livestock Div., 

Wo'k capacity, speed and ef- 30p.,8 tab!es, photographs En 
ficiency of su~taihed work of crossbred and Fr7Briefly reviews the ionportaarce of the water 
Haryana bullocks. buffalo it Thailand especially as a draft animal and 
Indian Journal of I)airy Science, v. 40(1), p. 28- paitts out that its currentirefficiency is due to the 
31, 2 fig., I table; 12 ref., ISSN 119-5146. En type of harness used which restrictsbreathing. Dis
(En) cusses attempts to improve buffalo harnesses using
tJl'resents findings of investigation ctrried out to a !ocally mnade collar andharness. Presentsresults 
evaluatepart, and crossbred Ilarvanabulockv for of trials during which new harnesses proved
their draft capabilities, efficiency and load fatigue superior for plowing and harrowing and in 
relationshipsunder sumurer,hot-humid anidwinter maxitnum load and endurance tests. 
conditions. Mic.No: 8(1548 
Mic.No: 800o5 

0932 Anon. 1936. Animal draught power,
0929 Upadhyay, R.C. 1989. Performance no. 2. 

limiting factors In draught animals: Bellerive Rural Technology, Geneva (Switzer-
Can they be manipulated to Improve output. lmd), 4p., 2drawings, I photograph En
Hoffman, D. (ed.); Nari, J. (ed.); Petheram, R.J. LlReviews tue role of correct harnessing on the ef
(ed.). In: Draught animals in rural development, ficiency of animal traction and discusses the 
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creation in 	Kenya and other parts of Africa of weeding operations and at the University of Eastcentres to produce the modified Swiss collar. Anglia (UK) using Hereford x Friesian bullocks
Mic.No: 80853 for plowing and harrowing. 

Mic.No: 80849 
0933 	 Anon. s.d. Guide de I'attelage du 

bWiallbovn.(Guidetothe harnes 
Ing of oxen) 
Fdration Suisse d'E!evage de laRace Tachetde 
Rouge, Berne (Suisse), 9p., 7 drawings Fr 
LIContains recommendations on management of 
draft oxen, including lactating females, in Switzer-
land and coversharnessing, training, working day,
feeding and anitnal health. 
Mic. No: 80141 

0934 	 Ayre, M.; Swamy Rao, A.A. 1981. 
Bullock Harness Research Project.

Synopsisof a report on the preliminary Invos-
tigations, design and developmant, testing
and economic analysis of the new single and 
double bullockharnesses at the Development
Center from May 1962 to April 1964 by A.A. 
Swamy Rao. 
Intermediate Technology Transport Ltd,
Ardirgton (UK), 18p., 8 tables, 6 drawings; 9 ref. 
En 
LISynopsis of an original report on harnessing
research at Allahobad (India). Discusses use of
bullocks as draft animals, existing harnessiL 
equipment (single harnesses and double yokes)
and results of experiments which indicated the 
possibility of using one basic design to produce
both single and double harnesses. Describes new 
harnesses developed and reports results of sledge
and plow experiments comparing the single 
hainess with a Japanese harness and the double 
harness with the Nagpuri yoke.
Mic.No: 80149 

0935 Ayre, M. 1982. The Allahabad 
collar harness. 

Appropriate Technology (UK), v. 9(1), p. 26-28,
4 fig." 1 ref., ISSN 0305-0920. En 
0-Describes an improved bovine harness devel-
oped at the Allahabad Agricultural Institute in 
India, between 1962 and 1964, along with results 
of evaluation of the harness under continuous 
working conditions, 
Mic.No: 80148 

0936 	 Barton, D. 1985. Yokes or collars? 
Harnessing techniques for 

draught cattle.
 
Edinburgh Univ. (UK). Centre for Tropical Vet
erinary Medicine. Draught Animal News (UK), 

no. 4, p. 1-5, 1fig., 4 tables En 

-Presents results of experiments to establish 
relative efficiencies of yoke and collarmethods of 
harnessing draft oxen in Burundi using Ankole 
bullocks for plowing, harrowing, ridging and 

0937 	 Barwell, I.;Ayre, M. 1982. The 
harnessing of draught animals. 

Intermediate Technology Transport Ltd, 
Ardington (UK), 92p., 53 illus. En 
0Presents information on draft characteristics of 
bovines and equines, discussing requirements of 
efficient harnesses; and describes and analyses
bovineyokes and harnesses along with information 
on improved technologies. Includes a list ofcontact 
organizations and useful publications. 
Mic.No: 34551 

0938 Conroy, D. 1988. The traditional ox 
team and Its yoke.

Tillers Report (USA), v. 8(1), 1,. 1-5, 12 photo
graphs; 2 ref. En 
CSuggests that oxen can be controlled with voice, 
yoke and goad alone and that there is no reason to 
adapt horse harnesses to oxen. Discusses different 
yokes and the importance ofa good fit. 
Mic.No: 80363 

0939 	 Delamarre, M.J.-B. 1969. G6o
graphie et 6thnologle de I'attelage 

au Joug en France du XVIl slbcle h nos jours.
(Geographical aspects and ethnology of har
nessing to yokes used In France from the 17th 
century to the present day)
Vydalo Slovacke Museum Uherske Hradiste 
(Czechoslovakia), 132p., drawings, photographs 
Cz,Fr 
ODescribesand illustratesyokes used in Francefor
draft animals from the 17th century to the present 
day.
Mic.No: 80151 

0940 	 Devnani, R.S. 1981. Design con
sideratlons for harnesses and
 

yokes for draught animals.
 
Central Inst. of Agricultural Engineering, Bhopal

(India). CIAE Technical Bulletin (India),
 
no. CIAE/81/30, 67p., 4 tables, I map, 17 drawings,
 
12 photographs; 28 ref. En
 

JReviews research work on design of harnesses 
and yokes for draft animals in India and abroadand makes suggestionsfor future research. 
Mic.No: 80156 

0941 Devnani, R.S. 1982. Mechanics of 
animal tracflon. 

Journal of Agricultural Engineering (India), v.
 
19(3), p. 71-79, 4 fig.; 9 ref. En
 
ODescribes the analysis and mathematical relation
ships among the parameters which control the 
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output or pull developed by working animals, Kenya Farmer, p. 31, 33, 5 drawings, ISSN (123
particularly animal characteristics, terrain or soil (421. En
conditions and nethod of harnessing or hitching. USuggests that with proper harnessing donkeys
Discusses if,, of different harnessing can be used for farning operations like plowingadvant ges 

t:!'at!;ds, viz the neck, trunk, shoulder and trunk, 
 and weeding instead of simply as pack animals or
and the neck and foreheadimethods ofharnessing. to pull carts. Stresses the importance of a well-
Mic. No: PM()5(05 fitting collar. Describes the UNIDIB donkey 

harness which has prov'ed very efficient in Kenya
and whose design willhe simplified .othat itcan be0942 Devnani. R.S. 1983. Design con- produced at low cost at village level. 

siderations for harness and yokes. Mic.No: 8(1145
RNANI Newsletter (Philippines), no. 18, Ip., 
2 photographs. 8drawings En 
LJDescribesthe basic(design ofharnessesand yoke. 0947 Dibbits, H.J. 1985. Animal Draft
used for mullocks in India. Power Development Project.
Mic.No: 80139 Progress report no. 1. 

Nairobi Univ. (Kenya). l)ept. of Agricultural
Engineering, 36p., 5 drawings. 6 photographs;0943 Dibbits. 1ii. 1981. The use of 4 ref. En 

draught animal power In Kenya. Il're.ntslite,background to tit,Kenvan Animal 
Nairobi Univ. (Kenya). Dept. of Agricultural Draft ower Development Project ad describes 
Engineering. Workshop on l)raught AnimalPoss r 1 tlieNoo- if 	 et Pwreveloptent Proet and desjoe r melit n i~~ currenzt ltarnessing~systems fa r oxen andl 'tmkeys,
Poxcr of the Ntn-(o\'crninenta] Organisationls 
 roatstranspor, development of nelw harnessingon New and Renewable Sources of Energy, .. ytemsfr oxen (improved neck yoke and collar
9-16 Aug 1981, 12p.. I table; 5 ref. En harness), development of a collar harness for
[1l)iscu.s e.s the sititationoj draft aaimallie e ' 	 doesad training and extesion (harness
in Kenysa, describitg factors which itfluence tle dnakers courses).
 
power output of aniotals, cotstraints to the de- Mier.No: 8(1158

velopmtent of draft aniutal power sto'11as lack of
 
proper harne. es and suitable aninal-drawn
 
vehicles andsmmall.tize off rints. 
 0948 	 Dibbits, -.J. 1986. Use of human
Mic.No: 811145 and animal power on small farms 

In Africa. 
0944 Dibbits, II.J. [JSAID, D.C. (USA); IRRI,1984. Proper harness- Washington, 

Ing, key to better use of draught Manila (Philippines). In: Small farm equipment
animals. for developing countries, International Confer-Kenya Farmer, p. 6-8, 3 fig.; 4 ref., ISSN (123-421. En(En) 	 ence on Small Farm Equipment for DevelopingCountries: Past Experiences and Future 

[i)iiscus.ses the inportance oa comfortabhle, ef- Priorities, Manila (Philippines), 2-6 Sep 1985,
ficient harness inteit development of draft tminal p. 577-582, 3drawings; 4 ref. En 
technology toget/ter with criteria for harness DConpares use of human power iith that of 
development. Describes an itproved donkey animnal power inAfrica and discusses the import
harnessand a three-pad collar harnesssuitablef;r ance of harnessing systems and inmpletnents in 
otte or several oxen. developing an efficient mechanized system based 
Mic.No: 8(133 on animal draft. 

Mic. No: 8(1144 

0945 	 t)ibbits, H.J. 1985. UNIDIB donkey 
harness. 0949 Duchenne,T. 1984. Le point sur les 

Edinburgh 	Univ. (UK). Centre for Tropical Vet- harnals pour la traction animale. 
crinary Medicine. Draught Animal News (UK), (Harnesses for animal traction)
no. 4,p. 16-17. I drawing En Groupe de Recherche et d'Echanges Techno
FJDiscus.e.s t/te importance of a well-harnessed logiques, Paris (France); Groupe dL. Recherches
donkey for pulling carts, plows, harrows and ct de Rdalisations pour Ic Ddveloppement Rural
weeders especially inarid and semni-arid areas. dans Ic tiers-moiide, Paris (France). GRET 
Descrihes tte UNIIB donkey harnesswhich it is Dossier (France), no. 5, 127p., 174 fig.; 63 r'.. 
hoped can be simplified inorder to reduce costs ISBN 2-86844-913-7 Fr
thus encouragingconstruction at the village level. E T races the historical development of harnessing
Mic.No: 8(18501 	 techniquces and tie European, (particularlv thie 

French) concept of bovine and equine harnesses; 
studies constraints to the transfer of the French)

0946 	 Dibbits, H.J. 1985. The donkeys' techniques of harness production to developing
formidable role In agriculture, countries. Provides illustrations of several proto. 
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type yokes and harness systems de-eloped in recent 
years and divcusses some research studies on these,
Mic.No: 35411 

0950 	 Fenton, A. Draught oxen Inle,".. 

Britain. 

Narodopisny Vestnik Ceskoslovensky, v. 3,4,
p. 17-51, 12 fig., 2 photographs, I table; 70 ref. 
En 
DDescribes the history of lhe use of draft oxen in 
the UK. geographical distribution of ox and horse 
draft, changes in yoke tpes, teams and techniques
and the changefrom yokes to collars. Discusses the
relation between the declining use of oxen and theadvanceofagricultural improvements in Europe.
Mic.No: 80134 

0951 Fenton, A. 1973. Early yoke types
In Britain. 

Wellman, I. (ed.). In: Proceedings of the Hun-
garian Agricultural Museum. 1971-1972, P. 69--
75, 3 fig.; 12 ref. En 
ODescribcs 13 yokes ofa variety offorms found in 
peat bogs in Scotland and Ireland none of which
parallel the withers yokes which alone are known 
fron the medieval period to the 19th century. 
Mic.No: 80848 

0952 	 Froese, C. Harness1980. Protectreport.
Mocnudi Farmers' Brigade (Botswana), 39p.,
35 drawings En 
EDDescribes and illustrates correct harnessing for 
donkeys, oxen and goats in Botswana. 
Mic.No: 80157 

0953 Garner, J.K. 1957. Increasing the 

work efficiency of water buffalo in


drawing the plow and other drawn Implements
through the use of improved harness. 

US Operations Mission, Bangkok (Thailand),

IIp., 4tables Er 
rDiscussesthe importance of the water buffalo in 
various parts oft/e world, its uses as a draft animnal
and inefficiency of ha;nesses currently used.
Describes experiments carried out to improve
harnesses bearing in mind the importance of cost 
and local nanufacture and value of increased 
efficiency. Reports on tests using tire improved
harnesses 	 with water buffalo for plowing and 
harrowing to detertnine maximum load and endurance. 
Mic.No: 80150 

0954 	 Gunthart, A. 1938. Die erzlehung
des rindas zum zuge. (Training

draft animals) 

Landwirtschaftliche Zeitschrift (Germany, F.R.),
no. 6,p. 141--146, 1drawing, 2photographs De 


IJBriefly describes single harnesses for use with 
oxen in Switzerlond 
Mic.No: 80852 

C355 	 Gunthart, A. 1938. Die Kraf
tentwicklung des Rindes. (The

development of the strength of cows)
Landwirtschaftliche Zeitschrift (Germany, F.R.), 
no. 25, p. 615-617, 1drawing De 
ElBriefly describes reining and)oking systems for 
use with draft oxen in Switzerland. 
Mic.No: 80155 

0956 	 Hussain. A.A.M.; lussain, M.D.; 
Hossain, M.M. 1980. Design anddevelopment of neck haniess for cattle in

Bangladesh.
Agricultural Mechanization in Asia (Japan),
Winter, p. 85-89, 1 fig., 3 tables, 5 graphs,
7photographs; 5 ref. En (En)
EPresents results of performance tests with oxen
using three harnesses developed in Bangladesh in
which working speed, specific draftproduced with 

plows,, power and energy outputs and total area
plowed were aetermined. Recommends one of
these harnesses for commercial manufacture and 
use in Bangladesh. 
Mic.No: 80140 

0957 	 Kerman, C. 1985. Charrues et
traction animale (1T partle). (Plow

and animal traction, part 1)
Inter-Tropiques (France), no. 9, p. 16-18,
2 photographs Fr 
DExamines the characteristics and use ofdonkeys, 
oxen and horses fior work, outlining harnessing
techniques suitable for each species.Mic.No: 80597 

0958 	 Kivikko, R.; Roosenberg, R. 1987. 
Designing ox yokes for moreeffec

tive power.
Tillers Report (USA), Spring, p. 5-7, 5 fig.,

I table En
 
UDiscusses the importance of good yoking for

using draft oxen efficiently. Describes differences

in yoke design and how traditional designs can be
 
improved.
 
Mic.No: 80147 

0959 	 Kivikko, R. 1987. Preliminary tests
for 31ngle animal harness 

systems.
Tillers Repon (USA), Spring, p.8-9, 1drawing,I photograph, 2graphs En 
OPresents results of tests comparing tie three
pad collar with a single yoke using a Shorthorn 
ox.
 
Mic.No: 80146 

Animal Traction: An Annotated Bibliographic Database 
130 



Bibliographic Index: Harnessing Systems arid Yokes 

0960 	 Kramer, D.; Roosenberg, R. 1989. 0965 Nielson, H. 1970. Informal tochnical 
Production bending of ox bows. report on Improviment of ox

Tillers Report (USA), v. 9(2), p. 6-S, 6 photo- yokes.

graphs En (En) FAO, Rome (Italy), 12p., 9 plates En (En)

U Describes modifications to a steaming technique DDescribes,with thehelp of diagra:ns, the types of 
for bending ox bows for use in developing ox yokes currently in use in Malawi; and presents
countries, designs ofseverm experimental types which enable 
Mic. No: 80554 the animal to exert greater traction on implements 

and which are moreconvenientfor the Malawi Zebu. 
Mic.No: 55232 

0961 	 Matthews, M.D.P. 1985. Harnesses 
for animal power. 0966 Orev, Y. 1977. Improved farming

National Inst. of Agricultural Engineering, system for Botswana.
 
Silsoc, Bedford (UK), 9p., 18 ref. En (En) Appropriate Technoiogy (UK), v. 4(2), p. 26-28,

E Disculsses advantages and limitations oftraditional 2 drawings, 2 photographs, ISSN (1305-0920. En

harnesses for oxen and alternatives to traditional LiDiscusses improving farming in Botswana
 
designs. Makes suggestionv for farther research (currently based on a single-furrow mnouldboard 
preced d b farmner surve 's and studies to de- plow) by introducing row planters, winter fallow
ternmine the importance of the harness within the ing and use offertilizers.Stresses the importance of 
overall system. harnessing for draft animalsand recommends tire
Nic.No: 80143 three-pad harness for orei and for donkeys a 

South African breastband and harness both of 
which could be locally produced.

0962 	 Matthews, M.D.P. 1988. Harnesses Mic.No: 80159 
for animal power. (Harnals et 

bnergle anlmale) 0967 Pragasam, ARA. 1987. A three-
FAO World Animal Review (FAO Revue Mon- point harness system for single
di:ae de Zootechnie), no. 6(. p.45-48, 2plates: animal-drawn carts and Implements. (Systme
II ref.. ISSN W049-825. En, Fr daatelage h trols points pour charrettes et 
LlDiscusses 	 tie need for proper harnessing of Instruments tiros par un seul animal)
working aninals, briefly describing types of tra- FAt World Animal Review (FAO Revue
 
ditional harnesses, alternatives to traditional Mondiale dcZootechni), no. 63, p.2 22,6efig.,

designs and research and development work in ISSN (XZ9-8025. En
 
different parts of the wo;rld.
Mic.No: 80622 	 IJPreseisthe three-print iariess system, whichrsnstetrep:n ans ytm hc can be easily attached to any type of cart or im

plement, is within the economic means ofthe average 
firmer, gives better draft power arid is easily

0963 Micuta. W. 1984. The "Swiss acceptedby the aniimal. 
collar" for developing countries. Mic.No: 80526 

Bellerive Foundation, Geneva (Switzerland),
l8p., 7drawings, 9 photographs En 
ElDescribes the characteristics of a good harness, 0968 Scherrer, J. 1966. La tration 
tie rodifiedSwiss collar harnessfor use in devel- animale en agriculture: poasl
oping countries arid tests carried out with the new bilit6s pratiques des attelages 1966. (Animal
collar in Switzerland with cows anid in Kenya witii traction In agriculture. Harnessing, 1966)
donkeys and oxen. Discusses the advantages of a Institut d'Elevage et de M6dccine Vtdrinaire des
collar harness over yokes. Pays Tropicaux, Antananarivo (Madagascar).
Mic.No: 81165 	 Rdgion de Recherches de Madagascar; Centre 

d'Etudes et d'Expdrimentation du Machinisme 
Agricole Tropical, Antony (France), 10p.,

0964 	 Micuta, W. 1985. The Swiss collar: 3 tables Fr 
096ha for1985.evepis collris. Describes results obtainedon t/i, use of harnessesA harness for developing countries, in Madagascar, examining the strength ofharnesses,

World Crops and Livestock (UK), v. 37(4), the average level of power developed by different 
p. 130-135, 7 photographs, 6 drawings En types of harnesses and the notion of maximum 
U Discusses the characteristics of a good hart.ess. istantaneouspul. 
Describes a modified Swiss collar for use in Mic.No: 77617 
developing countries and outlines tests carried out 
with the collar in Switzerland with cows and in 
Kenya with oxen and donkeys. Evaluates tihe 0969 Starkey, P.H. 1989. Harnessing for 
advaintages ofa collar harness over a yoke. cattle and buffaloes: Options and 
Mic. No: 80165 research. 
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Hoffman, D. (ed.); Nari, J. (ed.); Petheram, R.J.
(ed.). In: Draught animals in rural development,
International Research Symposium on Draught
Animals in Rural Development. Cipanas (In-donesia), 3-7 Jul 1989. ACIAR Proceedings
Series, no. 27, p. 280-292, 3 diagrams; ref., ISBN
146320-(X)3-7 En (En) 
LlReviews recent research and development initiat
ives related to harnessing with tire emphasis onbovine harnessing systems and attempts to clarify 
some apparent areas of controversy. Includessections on definitions, forehead, hornt~head,
withers/shoulder and single yokes, multiple
hi;ching,full collars and three-pad harnesses, tyrecollars antd flexihle harnesses, collar-type yokes,
merits and demerits of yckes and animal comfort.Suggests that scope exists for thorough research on
the mechanical and physiological attributes of
harnesses and questions whether physiological
stress indicates ait efficient or an uncomfortable 
harness. 
Mic.No: 80948 

0970 	 Varshney, B.P.; Mishra, T.N.;
Kumar, A.; Singh, R.P. 1982. Per-formance of harnesses usfkd for draught

animals.Agricultural Mechanization in Asia, Africa andLatin America (Japan), Summer, p. 15-19,
14 ig.; 5 ref. En (En)
[Five bullock harnessesfrom different regions ofUttar Pradesh (India) were evaluated in terms oftheir effect on speed, temperature, pulse rate and 
respirationrateof the animalcarryingloads of62,
105,150and210kg.
Mic. No: 80404 

0971 	 Vaagh, M. 1945. Report on adetailed study ol methods ofyoking bullocks for agricultural work pre-
sented to the Imperial Council for AgriculturalResearch. 
Indian Journal of Veterinary Science and Animal

Husbandry, v. 25(3), p. 186-198, 2 fig., 4 tables
En 

0Presents results ofexperiments in which 17yokes

(dquble and single hitches) were evaluated in terms

oftheir effect on the pulling power of bullocks.
 
Mic.No: 86132 

0972 Vietmeyer, N. 1982. The untapped 
science of animal power. (Lascience gnor6e de 'nergle animal)

Ceres. FAO Review(Ceres. Revue de aFAO), v.
15(4), p. 42-45, 8plates, ISSN 0009-0379. En, Fr 
-Discusses the need to develop antd improve the

yokes, harnesses, implements and vehicles used
with oxen, water buffaloes and other draft animals.Also discusses the advantages of single harnesses,collars and swingle trees. 
Mic.No: 28635 

0973 	 Wenger, H. 1938. Kumnist odor 
Yoch? (Collars of yokes?)

Landwirtschaftliche Zeitschrift (Germany, F.R.),
no. 6, p. 546-551,3 photographs De
-Describes the use of the three-pad collarfor draft 

oxen in Switzerland. 
Mic.No: 80154 

TRANSPORT AND PACKING 

0974 Anon. 1978. Appropriatetechnology
in rural development: Vehicles

designed for on and off farm operations.
IBRD, Washington, D.C. (USA). Transpor
tation Dept., 171p., 169 fig. En
ElBriefly describes vehicles that are, or can be, used
for on- and off-farn transportation in rural areas,
especially anintal- or mnotor-drawn carts att cartassemblies, pedal vehicles, tractors and transport
vehicles which are characterized by low prices,
simlle maintenance and repair requirements, 
adaptability to wide ranges of climatic and soilconditions, low fuel consumption and variety of 
uses. 
Mic.No: 5(X68 

0975 	 Anon. 1986. Donkeys as pack
animals for small-scale farmers.

(Utilisatlon des fnes comme animaux de trait)
Department of Agriculture (Western Samoa).
FAO World Animal Review(FAO Revue
Mondiale de Zootechnie), no. 57, p. 49-50, 
4 photographs, ISSN W049-8025. En, Fr 
DDescribes a project training farmers to usedonkeys carrying baskets equipped with a hinged
trap-door bottom for collecting coconuts.
Mic.No: 80914 

0976 Anon. 1986. La charrette "Rolako"
 
- dossier technique. (The
"Rolako" ox-cart- technical Information)


Sierra Leone Work Oxen Project, Freetown,
12p.. 4 fig., 9 tables En, Fr
OtJives details of tite origin, specifications and
 
costs of the Rolako ox cart.
 
Mic. No: 80323 

0977 	 Anon. 1987. Computer-controlled
production of farm carts.Agriculture International (UK), 39(9,10),v. 

p. 10-11,10 photographs EnDDescribes 	 the production of low-priced farmcarts suitablefor animal power and supplied in kit
form by Par IndustriesLtd. of Britain. 
Mic.No: P00552 

0978 	 Anon. s.d. Carts. 
Intermediate Technology Publications 
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Ltd., London (UK), 8p., illus. En 
ODescribes different types of ox-drawn carts and 
presents specifications and requirements for their 
co-tstruction. 
Mic.No: 06975 

0979 	 Anon. s.d. Carts for draught
animals. (Les charrettes h traction 

animale) 
FAO, Rome (Italy), 28p., 85 photographs En, Fr 
Filllustrates types of carts available for use witl 
draft aninals in Burkina Faso and correct means of 
using andmaintaining them. 
Mic.No: 80896 

0980 	 Anon. s.d. Dynamometertests with 
wagons. 

Utah State Agricultural Coll., Logan (USA). 
Agricultural Experiment Station. Utah Agri
culturI Experiment Station Bulletin (USA), 
no. 4.p. 15-33 En 
t[l)escribes results of tests carried out on wagons to 
determine the influence of wide and narrow wheels 
and the relation ofgradeand character of roads on 
draft required, y having c load with agross weight 
oJ 3300 ,ousds drawnt up an incline and measuring 
draft required by aself-recording dynanonieter. 
Mic. No: P(W1533 

0981 	 Bailey, J. 1975. The village wheel-wright and carpenter.vconoisic 

Shire Publications Ltd. Princes Risborough (UK). 
Shire Al bum (UK), no. 11, 33p., 48 photographs, 
3drawings: 4 rcf., ISBN 0-85263-314-9 En 
[DDe.wribes atsd illustrates the work of wheel-
wrights and village carpenters in the UK. Includes 
sections on wagon., wheel-inaking and tools aid 
equipment. 
Mic.No: 81881 

0982 	 BtrJKubdeveloped
0982 J.; H.D. 1989.Betker, Kutzbach, 
Influence of design on the draught

force characteristics of animal drawn carts. 
Iloffman. D. (ed.); Nari, J. (ed.); Petheram, R.J. 
(ed.). In: Draaght animals in rural development,
International Research Symposium on Draught
Animals in Rural Development, Cipanas (In-
doncsia). 3-7 Jul 1989. ACIAR Proceedings
Series. no. 27, P. 258-263. 8 tables, 6diagrams;
5 ref., ISBN 1-86321-013-7 En (En) 
]Describes factors influencing the draft animal 

transport systisenz using a systemnatic approach atid 
discusses cart design in general. presents results of 
experinental work in Niger showing the influence 
of construction parameters (pneunatic tyres vs 
steel wheels, roller vs wooden bearings) on draft 
force requirements and the influence of forces 
under different conditions (laterite, sandy road, 
field and loose sand). 
Mic.No: 8(1946 

Bibliographic Index: Transport and Packing 

0983 isen, l.J.; Pandey, K.P.; Ojha, 
T.P. 1982. Comparative perform

ance of an improved bullock-cart with wooden 
wheel having bush or ball bearing. 
Indian Inst. of Management, Bangalore. In: 
National seminar on draught animal power system
in India. Seminar papers, National Seminar onDraught Animal Power System in India, Bangalore 
(India), 16-17 Jul 1982, l 4p., 5 fig.; 8 ref. En 
U]De'cribe. a sttdy carried out in India to increase 
the load-carryingc'apacity of the conventional cart 
to about double its present capacity of 600- 750 kg
by the se of optimutn dimensions of wooden cart 
wheels, and ball bearings in the hub of the cart 
wheel in phae of plain bash bearings. Descrihes 

othierfs aturesof the improved bullock-cart, such as 
friction Ype inechanival breaking device and 
improvedyoke design. 
Mic.No:8(0630 

09d4 	 Bullict, R.W. 1975. The camel and 
ihe wheel. 

Harvard University Press. Cambridge, Mass. 
(USA), 327p., illus.: ref., ISBN 0-674-09130-2 
En 
OAnalyzes the development of camel domestication 
and the techinology of their utilization, the rise of 
casnel-breedingnotnads as a political force atid the 
linking of theirpoliticalascendanc' with the social 
and economic integration between desert find sown 
land, and the impact of "wheellessness" on theand social developtment of thearea in the 

Middle Ages aid in nodern times. 
Mic.No. 09355 

0985 Burgess, P. s.d. Lincolnshire 
wagons. 

Lincolnshire Museums (UK). Lincolnshire 
Museums Local History Series (UK), rio. 2, 8p.,
5 fig., 8photographs; I1 ref. En 
U Describes and illustrates horse-drawn wagons

in Lincolnshire (UK) from early in the 
19th century to the 1930s, examples of which are on 
displis' in local tsuseuns. 
Mic.No: 81379 

0986 Carbuccia, J.L. 1853. Arm6e 
d'Alg6rie: du dromadaire comme 

bite de sommeet commeanimal de guerre. Le 
r6glment des dromadaires AI'arm6e d'Orlent 
(1799-1801). (Algerian army: Camels as 
beasts of burden and war animals. The 
dromedary regiment In the Eastern army 
(1799-1801)) 
s.n., s.l., 251p. Fr 
iS]Presents remarks 0rn camels, with particular 
reference to their habitat, physiology, resistance to 
hunger and fatigue, mating period, castration, and 
diseases; includes data on the use of camels for 
neatatid as working asinals. 
Mic.No: 08506 
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0987 	 Chin, L.K. 1982. Buffaloes In 
Pamol estates. 

Planter (Malaysia), v. 58(671), p. 48-55, 3plates;
5 ref. En (En) 
0 Discusses the use of buffaloes in oil paln estates 
in Malaysia, mentioning Jactors that favour their 
use, benefits derived from the use of buffaloes in 
the estates, and issues in the selection, training, care 
andmaintenance ofbuffaloes. 
Mic.No: 86293 

0988 	 Danckwetts, B. 198(. Fuel saving.
The danky-ox-powered bogle.

Farmer (Zimbabwe), v.p., 4 illus. En 
U-Describey the construction and uses of a two-
wheeled, atirnal-drawnbogie which can be used to 
haul trailers, including two-wheeled trailers,
normally drawn by tractors. Outlines the bogie s 
advantages as a fuel-satving methodfor using oxen 
interchangeably with tractors and as a system for 
iinproving the effictenc of ox-power for peasant 
farmers. 
Mic.No: 56345 

0989 	 Deshpande, S.D. 1982. Bullock 
carts of Bhopal - their special

features and probable Improvements. 
Indian Inst. of Management, Bangalore. In: 
National seminar on draught animal power system
in India. Seminar papers, National Seminar onDraught Animal Power System in India, Bangalore
(India). 16-17 Jul 1982, ISp., 2 fig., 4 tables
12 En1ef. 1 

ORei iews research on the inprovement of bullock 
carts, presenting results of a survey carried out in 
three villages in Bhopalregion, India, to stud), the 
status of existing carts, problems faced by owners 
and parts which need modifications, and describes 
results ofperforrmance evaluation of local bullock 
carts in the region and improved pneumatic-tyre 

carts. 8 9Describes 

Mic.No:80649 


0990 	 Deshpande, S.D.; Ojha, T.P. 1983. 
Annotated bibliography on impro-

visation of animal drawn vehicle transport In 
India and abroad. 
Central Inst. of Agricultural Engineering, Bhopal
(India), 174p., 334 ref. En 
OPresents 334 abstracts relating to bullock-cart 
technology. 
Mic.No: 8090 

0991 Deshpande, S.D.; Ojha, T.P. 1984. 
Monograph on traditional and 

Improved bullock carts of india. 
Central inst. of Agricultural Engineering,
Bhopal (India), 168p., 27 fig., 26 photographs;
27 ref. En 

EJDescribes, illustrates and critically reviews 35 
local/traditional and improved bullock carts from 
10 Indian states. 
Mic.No: 80915 

0992 Dyck, E.H.; Hedrick, D.S. 1986. 
Somalia donkey cart: Income gen

eration and appropriate technology. Project
evaluation.
 
Mennonite Economic Development Associates,

Winnipeg (Canada), 51p., I fig., 2 tables En (En)

OReports on a project resulting from visits ro 
Somali refugee camps which indicated a need for a 
means of tran.port and income-generation
activities. Describes the effects of the use ofdonkey 
cars on water supplies, truck transport, transport
of goods, people, camp life and aid agencies and 
the success ofthe project in manufacturing, testing 
and improving the design ofcarts, holding regional
workshops, materials procuiemenit, and training 
and research. 
Mic.No: 80265 

0993 	 Fielding, D. 1987. Donkey power In 
African rural transport. (Afrlque.

L'hne, moyen de transporten zone ruraie) 
FAO World Animal Revicw(FAO Revue 
Mondiale de Zootechnie), no. 63, p.23-30, illus., 
3tables; 19 ref., ISSN 0049-8025. En
CReviews the status and potential of the donkey as 
a rurapower source in Africa, and discusse%ways
through which its use could be developed. 
Mic.No: 80479 

0994 	 Fitzpatrick, J.; Morales, E.; Garcete, 
E. 1982. New wheels for old. A 

wooden wheel with rubber tire. 
s.n., s.l., 7p., 3 fig. En 

the assembly ofa wooden wheel with a 
discarded automobile tyre, a sandwich-like 
construction of two wooden discs held together
with four dowels cut from a broomstick, and two 
short pieces of galvanized water pipe.
Mic.No: 40048 

0995 Habshey, T.M. 1982. Bullock cart 
productivity and what It means to 

India. 
Indian Inst. of Management, Bangamore. In: 
National seminar on draught animal power system
in India. Seminar papers, National Seminar 
on Draught Animal Power System in India,
Banagalore (India), 16-17 Jul 1982, 4p. En 
OReports on aproposed project for increasing the 
productivity of the bullock cart in Indiabyprovidinm 
a low-cost conversion from inefficient wooden 
wheels to pneumatic tyres.
Mic.No: 80648 
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0996 	 Hinz, H.-J. 1985. A single traction draft animal power seems the most viable solution 
bamboo-cart, specially designed and more extensive use of sledges should be 

for off-road transport. encouraged. 
GATE (Germany, F.R.). no. 85/4, p. 31-32 En Mic.No: 0550 
(En)
 
[]Describes and illustrates a banmboo-cart with 
spring suspension developed by theauthor in coop- 1000 Iversen, E.H. 1987. Animal-based 
eration iwith SECAP/ILDI', Lushoto (Tanzania. transportation for drought relief. 
It resemh's a wheelbarrow, the load being placed FAO World Animal Review(FAO Revue Mon
between the wheels a.the back and the drawbarS in diale de Zootechnic), no. 61, p. 45-47, 4 plates; 
froni, requires a three-fold harness (collar f!r I ref., iSSN (X)49-8025. En 
traction, saddle for the load and a crupper, all [lDiscusses fictors that fivour the use of animalv 
padd'd) and can be adapted for all draft aniials for transporting famine relief supplies, especially 
from donkeys upwards. ease ofoperation and maintenance of animals, !ow 
Mic. No: 80424 cost of aninal transport, and the possibility of 

integrating animal-based tranvpo) ration with other 
modes of transport. 

0997 	 Ilinz, 11.-J. 1988. String-spoked t4ic.ro: 80509
 
wooden wheels.
 

GATE (Germany, F.R.), no. 88/2, p. 24-26, i0ol Kehoe, M.M.;Ch:m,L.C. 1987. Buf
5 fig., 4 tables En (En) falo draught power on oil palm
L11)escribes and illustrates a new technique of estates. 
wooden wheel construction using string of o suit- entoprteSalefibre for the spokes. Technologically between Incorporated Society of Planters, Kuala Lumpur
the "cartwriht" ad bicycle" design it is superior (Malaysia). 12 Ip., fig., plates, tables; ref., ISBNi• twspets 967-9949-26-5 En
!o wooden spokedt wheels ina]iscusses the use of b.,faloes as a cheap source 
(narrowtrack and wooden friction hearings)where lithas o ,slight adv'antages. 	 of power for the in-field collection of fresh fruitMic.No: s80428 	 bunches on oilpaln estates inMa/a vsia; describes 

various ways of improving the efficiency ofbuffalo 

draft powerand compares it with other nanualand 
0998 Howe, J. t984. Rural transport: The mechanized forms of harvesting, with particular 

efficient use of animals. emphasis on tie selection, training, nutrition,
Courier (Belgium), no. 83, p. 78-80, 4 photo- management of buffa!oes, and improvements ingraphs En (En) 	 yokes, harnesses, and carts and s.!edges. 

L[Suggests that development of efficient means of Mic.No: 38841 
transport using animals has fallen behind that of 
animal-based agricultural systens and that two- 1002 King, I.G.M. 1940. Ox pack 
and four-wheeled carts drawn by oxen, /iorses. transport In Sukuma, Ta lanylka
donkeys, mnules or camels and extensively used in Territory.
 
vartonts countries, notably India, have considerable East African Agricultural Journal (Kenya),
 
potentialforwidespread use. Discusses cart design, p. 306-311 , 2 fig., 8 photographs En

harnessingand constraints to widespread irtroduc- LDescribes a pack saddle and pack basket made
 
tion of riodern designsfor carts (including farmer out of gunny sacks and bush materialsfor pack

conservatismand lack ofcredit facilities). oxen itt Tanzania and briefly discusses ox r.'rining
 
Mic.No: 80426 and extension work.
 

Mic.No: 80161 

0999 	 Immers, B.H.; Malipaard, E.J.; 
Oldenhof, M.J.H. 1989. Ruraltrans- 1003 Mairs, T.I. 191. The Influence of 

port In developing countries. A case study of height of wheels on the draft of 
Western Province, Zambia. farm wagons.
GATE (Germany, F.R.), no. 89/I, p. 7-11,2 dia- Missouri Univ., Columbia (USA). Agricultural 
grams, I photograph, ISSN 0723-2225. En (En Fr Experiment Station. Missouri Agricultural 
Es) Experiment Station Bulletin (USA), no. 52, 
OReviews itu local econon'v and transport system p. 143-165, 8 fig. En 
of Western Province, Zambia. Transport con- LtPresents results of tests carried out on the draft of 
ditions are generally poor with ownershipof tiotor wagons equipped with three sets ofwheels ofdifferent 
vehicles negligible and the ox-drawn sledge tie /icight, all with six-inch tytes, and wed on rnaradam, 
mnost commonrmeans of transport, with a few ox gravel and dirt roads in oil conditions, and on 
carts. Discusses factors determining demand for mcadows, pastures, cultivated fields, stable land 
transport focussing on the relationship between etc. with a net !cadof 2,000pounds in every case. 
agricultural activities and transport. Suggests that Mic.No: P(X)545 
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1004 	 Muller, H.E. 1986. Oxpower In 
Zamblan aerlculture and rural 

trunsport. 
Edition Herodot/Rader Verlag. Aachen (Ger-
many, F.R.). Socioeconomic Studies on Rural 
Development (Germany, F.R.), v. 65, 156p., 15 
fig., 17 tables, 6 maps, 5 photographs; 145 ref. 
M.Sc., ISBN 3-922868-40-1 En (En) 
E-OExamines draft animal power in the context of 
Zambian agriculture with emphasison rural trans-
port. Gives data from a survey carried out among 
emergentfarmers and ox-cart owners to determine 
their actual transport requirements. A cart specifi.
cation was worked out and a design example is 
given. Proposals are made for the propagation ofanimalpower and improvements inthe manOufacture 

ofox carts. 
Mic.No: 80912 

1005 Naik, V.A.P. 1982. Utilization of 
animal energy and developmont of 

Improved carts. 
15. Sir M. Visvesvaraya Memorial Technical 
Seminar, Biangalore (India), 21 Nov 1981. Inven-
tion Intelligence (India), p. 193-199, 3 fig., 
3 tables; 3 ref. En 
I-Describes advantages of using animal energy 
over fossil fuels and des-,'ibes and illustrates 
improved bullock carts developed at the Indian 
Institute of Management, Bangalore and now used 
by farmcrs. 
Mic.No: 80427 

1006 	 Ramaiyan, G.; Parthasarathy, N.S. 
1982. Bullock cart and Its Improve. 

mont. 
Indian Inst. of Management, Bangalore. In: 
National seminaron draught animal powersystem 
in India. Seminar papers, National Seminar on 
Draught Animal Power System in India, Banga-
lore (India), 16-17 Jul 1982., 6p., I fig.; 2 ref. En 
ODiscusses some of the improvements required to 
correct technical defects of Indian bullock carts, 
with particular reference to improvements such 
as the use of machined axle and bearings, and 
bamboo platform for weight .eduction and braking 
arrangements. Presents results of performance 
trialson a prototype cart with some of the improve-

ments. 

Mic.No: 80647 

1007 	 Ramaswamy, N.S. s.d. The manage
ment of animal ensrgy resources 

an the modernization of the bullock-cart 
my/olm. 
s.n., s.I., 110, fig., tables En 
OPresentsa collection ofpapers on various aspects
of animal energy management in India, particu-
larly the history ofthe modern animal-drawn cart,
technical and economic issues involved in moder-
nizing the bullock cart, proposals for an Animal 

Energy Development Corporation, ways of 
increasing animal productivity and reducing 
cruelty to work animals, andnotes on stunning and 
slaughtering practices. 
Mic.No: 39046 

1008 	 Schneider, R.M. s.d. TheSamaru ox 
cart 

Ahmadu Belle Univ., Zaria (Nigeria). Inst. of 
Agricultural Research. Samaru Miscellaneous 
Paper (Nigeria), no. 20, 6p., 2 plates, 2 fig. En 
EDescribes pneumatic-type ox carts developed by
the Institute of Agricultural Research in Nigeria, 
particularly mentioning types of axles used, frame 
design, cost of materials, various uses of the cart 
andoptions for marketing it. 
Mic.No: 32590 

1009 	 Schwartz, H.J. 1980. The role of the 
camel as a transport animal In the 

pastoral economy of the Rendille of Marsablt 
DIMtrict, Konya. 
In: Camels, Workshop on Camels, Khartoum 
(Sudan), Dec 1979. IFS Provisional Reports, 
no. 6, p. 459-469, 1 fig., 3 maps, 2 tables; 8 ref., 
iSBN 91-85798-05-3 En (En) 
ElAssesses the roleplayedby thenumberof loading 
camels available oer household in dctermining 
movements of sertlements and their distance from 
water hoies, degree ofmobility, frequency ofshifts 
to fresh pastures and shifting distances involved 
and consequent range occupation density and 
pasture utilization among the pastoralI.t Rendille 
in !he Marsabit District of Kenya. 
Mic.No: 82268 

1010 	 Shetto, R.M.; Kwiligwa, E.M. 1988. 
Surmey of ox cart producdon and 

use In Mbeya region (Tanzania). (A proje 
report financed by and carried out for the 
WJbety2 Oxenlsatlon Project.) 
Mbeya Oxetisation Project (Tanzania), 70p.,
11 tables, 50 photographs, 2 maps; 9 ref. En 
IjPresents results of a study into the types of ox 
carts used in the Mbeya region of Tanzania, technical 
problems and how farmers try to solve them, 
farmer preference and ox-cart production and 
marketing systems and recommends approprite 
designs forpromotion in the region covered by the 
Mbeya OxenisationProject.Mic.No: 80515 

1011 Sivaguru, N.; Mamtani, I.J.s.d. The 
eflects of bullock carts on road 

surfaces and road capacity. 
s.n., s.l.,8p., 2 tables; 2 ref. En 
ODiscusses adverse effects ofbullock carts on road 
surfaces and measures required to mitigate thcm, 
with particular reference to Indian conditions. 
Mic.No: 39042 
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1012 Starkey. PH. 1989. Animal-drawn 1016 Wilson. R.T. 1987. The role of 
transport in Africa. donkeys Inthe commodity supply

GATE (Germany, F.R.), no. 89/1, p. 13-18, of a central Mallan town. 
5 photographs, ISSN (1723-2225. En (En Fr Es) Anthrozoos (UK). v. l(I). p. 45-49, 3 fig.,

]lReviewv the present situattion regarding aninal- 2 tables; 2ref. En 
drawn transport it' sb-.Saharan Africa and LIAnalyzes daily and seasonal activity patterns of 
highlights .vome probh'ns and possible solutions. donkeys an0d other transport animals at Niono, in 
lics.'e.s tivo- andfottur-wheeledcarts and sledges Mali based on 13,556 observations made over a 
as wi'llas their tomponh'nt partsand tnaterialsfron tfine-ntihperiod. 
which thrY can' be produced. Mic. No: PIX(534 
lic.No: 801954 

IMPLEMENTS AND EQUIPMENT 
1013 Toure, G. 1979. Etude sur Ia 1017 Abiye Astatke. 1980. 1980 Progress

contribution des aniniaux de report of the Implements trial at 
transport Ala d6gradation de l'onvironnement Debre Zeit and Dobre Berhan. 
autour de Niono. (The contr!bution of pack ILCA. Addis Ahaba (Ethiopia). Highlands Pro
animals to environmental degradtlon around gramme, 19p.En 
Niono) UJReports results obtainedlin the implenent trial 
Mali. Nlinist.re de I'Education Nationale. Direc- beingcarriedoutbyILCA atDebreZeitandDebre 
tion dc I'Ensegnement Second:'ire Sup&ieur ct lerhan, Ethiopia, to compare different cultivation 
tie la Recherche Scienhifique. 32p.. 5 graphs. 101 systetns using traditional Itmplments with those 
tables; !3 rcf. Fr using iniproved implemients. 1itnouldboardplow
[.Dieescribestit, ph yvsical and htwnan environinetnt aid spring tine, especially in ternis of cultivation 
of the Niono (Circle,Marl, and examnines the role of" atl weeding tinie, yield under each cultivation 
transport animalL in the environmental degra- systemi, power development of the various in
datiotn procTss in the area. with data otn thi niethod- plements, and change of soil structure in the long 
otlgy o'the stttd)., cetisus and general inovenient oj term due to different cultivation systetis. 
itansport ainitialssuch as donke.vs, oxen, horses Mic.No: 38659 
an/ 'att/s. includes data on the sizeandfrequency 
oloads, which include wood and bricks. 
Nlic.No: 17238 1018 Abiye Astatke. 1984. The use of 

animal power in water conservation 
works. 

1014 Wil.on, R.T. 1981. Distribution and Cranfield Inst. of Technology, Bedford (UK),
Importance of the domestic 46p.. -1 fig., 4 tables, 4 plates: 21 ref. M.Sc. 

donkey In circumsaharan Africa. (Agricultural Engiueeiing). En 
Singapore Journal of Tropical Geography, UDiscusses work related to the use of work oxen to 
v. 2(2). p. 130- 143. 1 fig.. 0 tab~es; 8 ref.. ISSN power netal scoops in the exc''ation ofpondsfor
1129-7619. En dry ;eason water coniservation, based on work 
] Presents data oi donkeys and their potential as carried out at ILCA in Ethiopia;assesses the likely 

an econoie Jorce, indicating, their importancelit benefits of the innovation. 
the world at large and in circuttisaharan Africa in Mic.No: 33840 
particular; discises; contribtutions of dotnke*'s to 
file economies of undeveloped societies and th'it 1019 Adifon, L.; Aho. F.S.; Houndek
laurepotential, asing case studies rmnii Ethiopia, pondji, G. i983. Conception at 

Sudan and Alah. rballsation d'une billonneuse Asocs. (Concep
Mic.No: 29187 tion and production of a furrow opener) 

Collkge Polytechnique Universitaire, Abomey
1015 Wilson, R.T. 1985. Animals for Calavi (Bnin), 131p., 3tables, 70 illus. M6moire 

work: Non-draught uses In de Fin d'Etudes (Mdcanique Industrielle). Fr 
Ethiopia. ElReviews the availability of working aninals in 
ILCA, Addis Ababa (Ethiopia). Small Ruminant tropical Africa and Madagascar,the different types 
and Camel Group. Workshop on Review of the of soil and their characteristics, arid agricultural 

S t ochimplements; describes a furrow opener that can beStatus of Livestock, Pasture and Forage Research used both as an ordinary plow and as a ridger.in Ethiopia. Addis Ababa (Ethiopia), 8-10 Jan MieNo: 60929 
1985, 7p., 6 tables En 
[]Presents prelimninary results of studies on the 
utilization of ainials for transport in Ethiopia, 1020 Afantonou, L.A. 1988. Unit6 do 
outlinitgthe needfor further research anddevelop- production de matefiel agricole
inent. (UPROMA). (UPROMA - the Agricultural
Mic.No: 34164 Equipment Production Unit) 
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Starkey, P.H. (ed.); Ndiame, F. (ed.). In: Animal 
power in 	farming systems, Vieweg & Sohn. 
Braunschweig, Wiesbaden (Germany, F.R.). 2. 
West Africa Animal Traction Networkshop, 
Freetown (Sierra Leone), 19-25 Sep 1986, 
p. 169-172, ISBN 3-528-12147-4 Fr 
0 The role of UPROMA in developing and ,nanu-
jacturing animal traction equipment is discussed. 
Implements produced include toolbars, carts,
harrows, rotary seeders, afertilizerspreader anda 
groundnut harvester. Equipment is also acailable 
for exchange or rental. 
Mic.No: 82013 

1021 	 Ahmed, 1. (ed.); Kinsey. B1.H. (ed.) 
1984. Farm equipment Innovations 

In eastern and central southern Africa. 
Gower Publishing Company Ltd. Aldetshot 
(UK), 357p., II fig., 5 maps, 26 tables; 2WX)ref. 
En 
OThisstudvpreparedforthe Iternational Labour 
Office within the fraework ofthe World Employ-
menr Programme contains an introduction by 1. 
Ahmned and B.II. Kinse'v, a background paper 
entitled Farmn Equipment Innovations in Eastern 
Africa: Policy cansiderationsbv B.F Johnston 
and six case studies by G. Auchiri (Kenya), B. IH. 
Kinsey (Zambia, Tan:ania, Uganda and Malawi)
anid de Coninck et al. (Sudan). Discusses issuev 
raised (highlights the fict that a common finding 
was inappropriaene..-)and implicationsfor future 
research. 
Mic.No: 80898 

1022 Anon. 1963. Demonstration 13th 
Juno 1963: N.I.A.E. single-wheel-

drive tractor, N.I.A.E. animal-drawn toolbar,
N.I.A.E. light weight rice thresher,

Ahrnadu Bello Univ., Zaria (Nigeria). Inst. for 

Agricultural Research and Special Services, 5p.,

7fig. En 

EJDescrhebv the design anid construction of one-
wheel-drive trac.;;rq, animal-drawn toolbars and 
lightweight rice threshers for use in small holdings
in the tropics, with illustrations sh-wing the tools 
drringtrals, 
Mic.No: 20151 

1023 	 Anon. 1965. Indian standard 
specification for green manure 

trampler, animal drawn. 
Indian Standards Institution, New Delhi, lip., 
2 fig., 2 tables EnOP'esents a standard adopted by the Indian 

S astandards do9pedifyg re iensInttuin
Standards Institution in 1965 specifying requireme s 
for the animal-drawn green-manure trampler.
Mic.No: 16543 

1024 	 Anon. 1965. Indian standard 
specification for levelling karaha

(Kenl), animal drawn. 

Indian Standards Institution, New Delhi, 10p.,
2 fig., I table En 
0Presents a standard adopted by the Indian S.an
dards Institution in 1965 specifying requirements 
for the levelling "Karaha",an implement used to 
level the landand toform large bunds and terraces. 
Mic.No: 16542 

1025 Anon. 1965. Indian standard 
specification for telphall (thrae

tined cultivator), animal drawn. 
Indian Standards Institution. New Delhi, 9p., 
1 fig.; I table En 
E1Presentsa standard adopted by the Indan Stan
dards Institution in 1965 specifying requirements
for the three-tined animal-drawn cultivator. 
Mic.No: 16541 

1026 Anon. 1965. inalan standard 
specification for single row cotton 

seed drill, anima drawn. 
Indian Standards Institution, New Delhi, 9p.,
I fig., I table En 
L1Presents(, standard adopted by the Indian Stan
dards Institution in 1965, prescribing the require
mnents for the single row cottonseed drill used 
mainly in areas where cotton is grown, and drawn 
generally by a pair of animals. 
Mic.No: 16532 

1027 Anon. 1967. Techniques ruralos en 
Afrique. Essal de materiel agricole

h traction animale. (Rural techniques In
Africa. Testing of Implemants for animal 
traction) 
Centre d'Etudes et d'Experimentation do 
Machinisme Agricole Tropical, Antony (France),
2 13p., fig. Fr
 
OPresentsguidelines for the testing ofagricultural
implements frequently encounered on farms using
aninal traction in tropical Africa, in order tofacili
tate the rational choice of implements better 
adapted to local conditions. 
Mic.No: (10399 

1028 	 Anon. 1969. Indian afandard guide 
a1on 1969 ndmal fanda guidn

for axle assembly foranimal drawn 
Indian Standards Institution, New Delhi, p.,
Inian Stable sE n 1 fig., 4 tables E~n 

Presentsa standard adoptd by the Indian Standards Institution in 1968 providing guidelines for 
the components of the axles assembly and rec
omnendations for critical features and nain 

dimnenvions of the axles for animal-drawn vehicles 
with track widths of 1,370 min. (54 in.) and 
1,525 mm. (60 in.).
Mic.No: 16538 
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1029 Anon. 1969. Progress report no. 1. Indian Standards Institution, New Delhi, 4p.,
Implement Research Section, 5 fig. En 

June, 1969. DPresentsa standard adopted by the Indian Stan-
Citilalo Agricultural Development Unit, Assela dards Institution in 1974 specifying materials,
(Ethiopia). Implement Research Section. CADU dimensions and other requirements for tines for 
Publications (Ethiopia), no. 32,61p., illus., tables anitnal-driven cultivators. 
En Mic.No: 16547 
[]Reports iwork carried out .'.the Implemett Re
.searehSection ofthe ('hilah, Agricultural Develop- 1035 Anon. 1975. The Mcchudi toolbar: 
trient Unit in A rsi, Ethiopia, concerning the design Makgonatsolhe - the machine 
anidused petformnctin soil preparation,testing rohadigndtas- Mhconatsorof various implements 	 hingnwhich can do everything. 

e ion crop handling nd rns- Botswana. Ministry of Agriculture. Agricultural
portati. Information Services, 16p., I fig., 12 photographs
Mlic.No: 35452 En 

UDescrihes the Mochudi toolbar, an aninal
1030 Anon. 1972. Indian standard drawn taolcarrier developed in Botswana, towhich 

specification for two-way animal almost any type of cultivation tool could be 
drawn mouldboard plough shares. attached, is u ed.for carting and transporting water 
Indian Standards Institution, New Delhi, 9 p., and allows inter-row cultivation in tailer crops.
I fig . 2tables En 	 Mic.No: 80467 
[]l'resents a standard adopted by the Indian 
Standards Institution in 1972 specifying require
nenrs for two-way animal-drawn mnouldboard 1036 Anon. 1976. Resolutions da la56 
plow shares. session du Comit6 Consutltatif 
Mic.No: 16546 National du Machinisme Agricole. (Resolu

tlions of the 5th session of the "Comlt6 
Consu!tatif National du Machinisme1031 	 Anon. 1972. Specifying for disc her- Agricole") 

row, animal drawn (First revision). Mali. Ministre du Ddveloppement Rural. Div.13
 Indian Standards Institution, New Delhi, p., du Machinisme Agricole. 5. Session du Comitd 
2 fig., 3 tables En Consultatif National du Machinisme Agricole, 
L1J'resents a standard adopted by tif, lmIdian Stan- Bamako (Mali), 29-31 Mar 1976, 6p. Fr 
dards Institution in 1972, prescribing the materials, 0Outlinesbriefly the resolutions of the 5ti session 
dimensions and other requirements for single of the "Comit consultatif national du tnachinisne 
action and double action offset type disc harrows agricole", touching upon administrative matters, 
drain b:16535tils. training, external relations, research on animal 
Mic.No: 16535 traction, extension activities, workshop for the 

construction of agricultural implements and 
1032 Anon. 1973. Indian standard mechanization. 

specification for bund former. Mic.No: 02403 
Indian Standaais Institution, New Delhi, lip..
2 fig.. 2 tables En 1037 Anon. 1976. Indian standard 
El're.,wnts a standard adopted by the Idian Stan- specification for animal-drawn 
lardsinstitution in 1966 prescribing the materials, mouldboard plough. Part I.Turnwrest type.
dimensiois aid t/ir requirements for i/i amiial- Indian Standards Institution, New Delhi, 9p.,
drawn bundforner. 2 fig. Er 
Mi.[No: 16536 	 OPresents a standard adopted by the Indian Stan

dards Institution in 1976, prescribing materials,
1033 Anon. 1973. Indian standard dimnen.iony and other requirements of the 

specification for seed-cum- turnwrest type aninal-drawn motddboardplow.
fertilizer drils. Mic.No: 16533 
Indian Standards In:;titution, New Delhi, lip. En 
U Presents a standard adopted by the Indian Stan
dards Institutim in 1973, specifying the moterial, 1038 Anon. 1982. Technical drawings. 
dnimensions and other requirenients of seed-cuan- Kenya. Ministry of Agriculture. 
fertilizer drills, both animal-driven and tractor Agricultural Equipment Improvement Project, 
operated. 27p., 27 drawings En 
,vic.No: 16537 OIncludes multipurposetoolbars and attachments. 

Mic.No: 80846 
1034 Anon. 1974. Indian standard 

specification for tines for animal- 1039 Anon. 1982. Second reglonei work
driven cultivators, shop on farm machinery testing 
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procedures held at Chitedze Research Station 
and Bunda College of Agriculture.
Commonwealth Secretariat. London (UK). Food 
Production and Rural i)evelopment Div. 2. 
Regional Workshop on Farm Machinery Testing
Procedures, Lilongwe (Malawi), 22-25 Jun 1982,
41p. En 
C1Presents f/it, outcoine of a works/top hehl to 
formulate testing procedures for hand tools,
animal-drawn equipment, harvesting arid post-
harvest equipment and for tractors: also presents
recommendations on the role of machinery testing
in the overall process of identification and pro-
inotion of appropriatemachinlervforsmailfarniers 
atid on the preparationof tt, institutionalsupport 
measures necessaryv to improve the effectitveness of 
tnachinerv testing. Inchides reports of t.,'st,made 
between i970 anti 1981 in Kenva, Malawi, Nigeria,
T a nzania, Zam b ia an dlZim b ab we . Mic.No: 32124 

1040 	 Anon. 1983. Harramientos agri-
colas. (Agricultural Implements} 

Minka, Revista Peniviana de Ciencia y Tecnologia
Carnpesina, no. 12, 3 Ip., photographs, drawings 
Es 
ODcscribes atid illustrateshtand and aninal draft
imtplements used invariousregionsof Peru. 
Mic.No: 804(W 


1041 Anon. 1983. Regional Project on 
Farm Tool and Equ!pment Tech-

nology, Baaic Needs and Employment. 
Appropriate farm equipment technology for 
the small-scale traditional sector.Synthesis

report.

ILO, Geneva (Switzeland),295p., 20 ref., ISBN 

92-2-103613-8 En
 
OContains a socio-econonticattd technical evalu-

ation offart tools artd equipment obtainedusing

inter-disciplinary,methodology, an 
analysis ofproblets of local supply and distt,bution attd 
recommendationsforpoliciesattdmeasuresforuse 
and local mantufactureof se'lectedfarn equipment
following extensive ttissions to project coutntries 
(Tanzania, Zartbia, Botswona, Kenya rnd

Sudan). 

Mic.No: 80902 

1042 Anon. 1983. Tools and equipment 
manual for labour Intensive 

farming. A sub-regional manual: Botswana,
Kenya, Sudan, Tanzania and Zambia.
ILO, Geneva (Switzerland), 119p., fig., tables,
photographs; ref., ISBN 92-2-103617-0 En 
OSimple illustrated manual of a limited range of 
labour-intensivefart tools and equipmtent aitted 
at assistingextension workers andfarmersin selec-
tion, correctuse and maintenanceof appropriate 
tools and implenents and researchand develop-

ment institutionsand manufacturers (particularly 
small, village-basedfirms)in designing,testingand 
defining qualitystandardsfor these implements.
Mic.No: 80903 

1043 	 Anon. 1983. The animal drawn
 
wheeled tool carrier. 

ICRISAT, Patancheru, AP (India). ICRISAT In
formation ",ulletin, no. 8, v.p., 13 plates En 
ElDescribes the aninal-drawnwheel'd toolcarrier 
and its possible uses in tillage,planting, fertilizer 
application, interrow cultivation, harvesting,
transportingand land-shaping; and outlines the 
advnttages anid disadvantagesof the impl'ment.
Mic.No: 80642 

1044 Anon. 1984. Royal Show-1 984.
 
S h l i i e , S i n a e
ShallitdSoil atnd WaerR e 

sources, Preston (UK), 4p., 1 plates En 
DLIntroduces a range of anial-drawnfarmn itt
plh'tents developedb theSahal!Litti.ed, Soilaid 
WaterResourcesof the United Kingdom, including 
imph'tments such is plows, disc hrrows,cultivators, 
ridgers, seeders, weeding attachnt',ntsatn(carts 
Mic.No: 86961 

1045 	 Anon. 1984. Draught animal equip
ment with emphasis on rice crop.

Asian Livestock (Thailand), v. 9(5), p.47-49, 54En
 
DDiscusses (based on a paper by B.S. Pathak, 
International Comtunication Newsletter, FAO,
Dec 1983) improved types of aninal-drawnequip
mert for various fari operations steh as lnd

levelling, seedbed preparation,seeding, fertilizer

application, irrigation, interculture, harvesting,
threshing aid transport,with particularenphasis 

Mic.No: 8p30
 

1046 	 Anon. 1984. Le rouleau pl6tineur A 
traction animale dans lapr6pa

ration de rizlbres, hMadagascar. (The animal
drawn treading roller for the preparation of
 
rice fields In Madagascar)

Machinisme Agricole Tropical (France), no. 88, 
p. 3-10, 8photographs; 2ref. Fr (En Fr) 
ODescribes an animal-drawn roller designed to 
simulate the traditional ttethoa of stamping byoxen to preparepaddyfields inMadagascar. 
Mic.No: 80811 

1047 	 Anon. 1985. Le polyculteur 6 
traction animale: un porte-outils

polyvalent qul 6conomlse la temps. (The

animal-drawn polycultor: A toolcarler that
 
saves time)

Inter-Tropiques (France), 
 no. 11, p. 28-29, 
6 photographs Fr 
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01Briefly describes large-wheehd tooh'arriers and 
how their use reduces time taken for various oper-
ations. 
Mic.No: 80130 

1048 Anon. 1985. Tools for agriculture. 
A buyer's guide to appropriate 

equipment. 
Intermediate Technology Publications. London

(UK), 268p., 20W fig., IM0photographs, ISBN 0-
946688-36-2 En 
0,A guide for fariners' representatives, advisers,
development agenc ' personnel, prospectivemanti-
facturers and development workers containing 
sections on equipment wvailable for seedbed prep. 
aration, intercultivation, multipurpose toolbars, 
sowing, planting and fetilizer distrihution, crop 
protection and operator safevty, water-lifting, 
harveting and threshing, postharvest crop proces-
sing. transport andi materials handling, livestock 
husbandry and health, wool-harvesting and 
bee cping. Within each section ainintroduction is 
followed hy comprehensive tab. s listing manufac, 
turrsani nges out ina gridpattern inwhichiaid 

the equipment is presented in logical order front 
hand-operttedthrough anaina-drawn to motorized. 
Mic.No: 80890 

1049 	 Anon. 1986. Field performance of 
'maresha'.

hnstitute of Agricultural Research, Addis Ababa(Ethiopia).AgriculturalIplem s Rand 
(Ethiopia). Agricultural Implem~ents Research 
and Improvement Centre. IAR '[est Report(lFthiopia), no. 4. 5p., 2 fg.
En 


[]/'resents results of tests carried out to stud) and 
evaluate the performance of the cotwentional 
Ethtiopiatnp/ow, ih narcsha", ii fig/it ct soils,
particutrly iters th/a,i terms of 01ph draftoperatio, 
requirement, spacing between furrows, time taken 
to plow I hiaof land, evenness o/,ilowingand unit
rsistance. 
Mic.No: 821I) (Restricted) 

1050 	 Anon. 1986. Field performance of 
AROUmouldboard. 

Institute of Agricultural Research. Addis Ababa 
(Ethiopia). Agricultural Implements Research 
and Improvement Centre. IAR Test Report 
(Ethiopia). no. I. 10p.. 7 fig. En 
0l'resents result.; of tests carried out itt Ethiopia to 
study and evaluate the litfotmance of the ARDU 
ttouldloard plow in light soils, particuarlv in 
terms of working width and depth, draft require
nients, evenness of plowing and weeding efficiets," t o 
Mic.No: 82247 (Restricted) 


1051 	 Anon. 1986. Field performance of 
maresha (secondary tillage). 
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Institute of Agricultural Research, Addis Ahaba 
(Ethiopia). Agricultural l'plements Research 
and Improvement Centre. IAR Test Report
(Ethiopia), no. 5,5p., I fig. En 
UI'resents results of tests carried out to study and 
evaluate the perftormance of the conventional
Ethiopian plow, the "maresha", as secondary
tillageimplenent in lightsoils, particularly in terms 
of width and speed ofoperation, draft requirement, 
evenness of plowing and weeding efficiency.Mic.No: 82109 (Restricted) 

1052 	 Anon. 1986. Field performance of 
Melkassa plough (winged chisel). 

Institute of Agricultural Reseatch, Addis Ababa 
(Ethiopia). 	 Agricultural Imp!ements Research 
and Improvement centre. JAR Test Report 
(Ethiopia), no. 8, 7p., t fig. En 
LPresentsresults of tests carried out in Ethiopia to 
study and evaluate the performance of a modified 
versionOf the Alelkasa plow inlight soils, par
ticularly in termns of depth of operation, draft 
requirementsandtunit resistance of the implement. 
Mic.No: 82255 (Restricted) 

1053 	 Anon. 1986. Field performance of 
modified ARDU mouldboard 

plough. 
Institute of Agricultural Research, Addis Ababa 
(Ethiopia). 	 Agricultural Implements ResearchImprovement Centre. IAR Test Report
(Ethiopia), no. 2,6p., 2 fig. En 
UPresetts results of tests carried out it Et/iopia torsnsrsh ftsscridoti tioat
study attdevaluatetheperformatnceofttetttodified 

ARDUplowv in light clay soils, particularl interms 
of working width, depth of operation, draft 
requirements, untit resistance and evenness of 
plowing.Mic. No: 82257 (Restricted) 

1054 	 Anon. 1986. Field performance of 
the IAR thretsher. 

Institute of Agricultural Research, Addis Ababa 
(Ethiopia). Agricultural Implements Research 
and Improvement Centre. IAR Test Report
(Ethiopia), 	no. 9, Op., I fig. En 
Ditresentsresults oftests carried out inEthiopia to 
study and evaluate the performance of the non
cleaning type thresher on wheat crop, particularly 
interms of safety and grain loss front harvesting to 
threshing operations. 
Mic.No: 8t)967 (Restricted) 

1055 	 Anon. 1986. Outils et 6quipement: 
prodults des artisans assistes par

le CENAM. (Tools and equipment: Production 

by craftumen with the asslstance of CENAM)
Centre National de l'Artisanat Malgache,
Antananarivo, 33p., drawings Fr 
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SIllustrates tools andequipmnent produced by local 
craftsinenin Atad,igascar including anintal traction 
equipment. 
Mic.No: 80552 

1056 	 Anon. 1986. Animal drawn Im-
plements. A study to assess feasi-

bility of local manufacture in Sudan. Draft 
report to Ministry of Finance and Economic 
Planning, Democratic Republic of Sudan. 
Silsoe College (UK); Sudan. Ministry of Finance 
and Econonmic Plannin~g. 123p., 16 fig., 3 maps,6 tables En (EPn) 

U Reports on a stutdy centred at Zalingei in South 
DarfurProvince, Sudan, and presents recoinuei-
dations for the local manufacture of appropriate 
and aflordable animal traction implements
optimfizing the use of available indigenous 
resources and involving the private sector in 
production and marketing. 
Mic.No: 80266 

1057 	 Anon. 1987. Field performance of 
Cossul disc harrow (Holetta).

Institute of Agricultural Research, Addis Ababa 
(Ethiopia). Agricultural Implements Research 
and Improvement Centre. IAR I'est Report
(Ethiopia), 	no. 17. 7p.. 1 fig. En 
Utresents results of tests carried out in Ethiopia to 
study and evaluate the performance of the Cossul
disc harrow imported fron India, particularly in 
termns of draft requirement, clod size after oper-
ation, stability, strength ol scraper material and 
actual output. 
Mic.No: 82112 (Restricted) 

1058 	 Anon. 1987. Field performance of 
maresha. 

Institute of Agricultural Research, Addis Ababa 
(Ethiopia). Agricultural Implements Research 

and Improvement Centre. IAR Test Report 

(Ethiopia), no. 12, 8p., 2 fig. En
 
ElPresentsrsults of tests carried out to study and 
evaluate the performance of the conventional 
Ethiopian plow, the "maresha ", in red clay .oils,
particularlyini terms of speed and depth of optr-
ation, evenness of plowing, unit resistance and 
working efficieicy. 
Mic.No: 82111 (Restricted) 

1059 	 Anon. 1987. Field performance ofMelkassa plough (winged chisel). 
Institute of Agricultural Research, Addis Abel)
Inthiopia).(Eihiopia). RImplementsddResAbrchAgriculturalAgricultural Implements Research 
and Improvement Centre. tAR Test Report
(Ethiopia), no. 11, 8p., 2 fig. En 
OPresentsresults of tests carried out in Ethiopia to 
s'udy amid evaluate the performance of a modified 
version of the Melkassa plow in red clay soils, 

particularly in terms of depth of operation, draft 
requirements and unit resistance of the implement. 
Mic.No: 82256 (Restricted) 

1060 Anon. 1987. Field performance of 
Nazareth mouldboard plough

(Melka-Were:). 
Institute of Agricultural Research, Addis Ababa 
(Ethiopia). Agricultural Implements Research 
and Improvement Centre. IAR 'rest Report
(Ethiopia), no. 15, 6p., 2 fig. En 
Oqresents results of tests carried out in Ethiopia tostudy and evaluate theperformuance ofthe Nazareth 
plow in black cotton soils, especially in terms of 
working idth and draftrequirement. 
Mic.No: 82258 (Restricted) 

1061 	 Anon. 1987. Field performance of 
the modified NARDI plough.

Institute of Agricultural Research, Addis Abaha 
(Ethiopia). Agricultural Implements Research 
and Improvement Centre. IAR Test Report 
(Ethiopia), 	no. 10, 6p., 2 fig. EnDlPresentsresults of tests carried out in Ethiopia to 
study and evalua:ethe performance of the modified
NARDI plow in lightsoils, particularly in terms of 
unit resistance, draft requirement and evenness of 
p)/owing. 
Mic.No: 82259 (Restricted) 

1062 	 Anon. 1987. Field performance of 
the Nazareth mouldboard plough.

Institute of Agricultural Research, Addis Ababa 
(Ethiopia). Agricultural Implements Research 
and Improvement Centre. IAR Test Report
(Ethiopia), n. 14, 8p., 2 fig. En 
[JPresentsresults of tests carried out in Ethiopia to
 
study andevaluatetheperforoianceofthe Nazareth
 
moldboard plow in light clay soils, particularly in
 
terms of depth and evenness of plowing, draft 
requirements and weeding efficiency.
Mic.No: 82274 (Restricted) 

1063 Anon. 1987. Field performance of
 
'maresha' - Secondary tillage


(Holetta).
 
Institute of Agricultural Research, Addis Ababa 
(Ethiopia). Agriculturl Implements Research 
and Improvement Centre. IAR Test Report 
(Ethiopia), no. 18, 7p. En 
0Presentsresults of tests carried out to study andevaluate the performance of the conventional
Evaluate th mace of tEt/iiopiami plowis, the "maresha", econ alas a seconidary 
tillage itmplement in clay soils, particularly in terms
ofworking ividth, time required to cultivate I ha oflandandwieedingeficiency. 
Mic.No: 82254 (Restricted) 

1064 	 Anon. 1987. Herrandina. Proyecto 
de Herramientas e Implementos 
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Agricolos Andinos, Cusco (Peru). , 28p., fig., IICA Newsletter(CIPEA actualitAs), v. 8(3), 
maps, tables Es p. 1-2, 3 photographs, ISSN 0255-(X24 (E) and 
rlDescribesthe results of a project to improve the ISSN 0255 -0032 (F). En 
development and production of tools and inr- LlPresents information on work carried out by
plements in Cusco department of Peru. The pro- ILCA in Ethiopia to develop an animal-drawn 
gramme includedpractical demnonstrations. implement for reduced tillage, row planting
Mic.No: 80405 and inter-row weeding. Comments briefly on the 

advantages and initial field test results on tlue im
plement.1065 	 Anon. 1987. Improvement of the Mic.No: 78784
 

efficiency of draught animals by

performance analysis and Innovative devel
opment of Implements: Interim report of 1069 Anon. s.d. "Chitedze Rldgemaster"
 
progress December 1986- August 1987. toolbar.
 
AFRC Engineering, Silsoe (UK), 86p.. tables, Intermediate Technology Publications Ltd..
 
photographs, diagrams En London (UK). Agricultural Equipment and Tools
 
0J'resents highlights of progress made in an for Farme: Designed for Local Construction
 
A FRC-Engineering/CEEMA Tproject in develop- (UK), no. 5, op., diagrams En
 
ing instrumentation and techniques to measure the U Describesthe design, material requirements and
 
work output of draft oxen and to assess the effect of operationalfeatures ofthe "Chitedze Ridgemaster"
 
that work on the animals, designing and develop- toolbar developed in Malawi.
 
ing two novel cultivating implements for primary MicNo: 80495
 
and secondary tillage (a tined cultivator and a
 
rolling tiller) and the application in the field of the 1070 Anon. s.d. I.D.C." weeding attach
instrumentation system to evaluate the perform- ment for "EMCOT" plough.
 
anceof the new implements and compare them with Intermediate Technology Publications Ltd.,
traditional methods. London (UK). Agricultural Equipment and Tools 
MicNo: 80565 for Farners Designed for Lozal Construction 

(UK), ro. 12, 3p., diagrams En 
1066 Anon. 1987. Comparative test UDescribes the design, material requirements and 

report: Ox-drawn dam scoops. operatioaal features of a weeding attachment for 
8p. En use on "EAICOT" ridging plow which enables 
flReports results of tests carried out in Zimbabwe weeding in ridged row crops to be carried out by 
to co.'mpare different ,nodels of ox-drawn dam- animalpower instead of by hand. 
scoops /or dam construction, contour construction, Mic.No: 80498 
removal of anthills and gathering kraal manure; 
testing criteria included ease of handling, draft 1071 Anon. s.d. "Kabanyolo" toolbar. 
requirement, scraping/penetrating ability, trans- Intermediate Technology Publications 
portability, robustness and volune of soil in the Ltd., London (UK). Agricultural Equipment and 
bil. Tools for Farmers Designed for Local 
Mic.No: 86968 Construction (UK), no. 4, 5p., diagrams En 

C-Describes the design, material requirements and 

1067 	 Anon. 1987. Agricultural equip- operational feature of the "Kabanyolo" toolbar 
Ahar iwhich was developed based on the design of tile 

metprototypes. . uia"
Ahmadu Bello Univ., Zaria (Nigeria). Institute Mic.No: 80494 
for Agricultural Research, 20p., 20 photographs 
En (En)
 
Oincludes descriptions and illustrations of corn- 1072 Anon. s.d. Adjustable-width "V
pleted prototypes of a straddle row weeder which Drag" dltcher/bund former.
 
has a set of 4 rotary tine gangs mounted on a frame Intermediate Technology Publications Ltd.,
 
suitable for 76-90cm ridges, and a rotary weeding London (UK). Agricultural Equipment and Tools 
attachment for the commercially available 'E,,cot' for Farmers Designed for Local Construction 
ridgerframe, both of which can bepulled by apair (UK), no. 13, 3p., I diagram En 
of oxen. Also describes an animal-drawn leveller ODescribes the design, material requirements and 
still under development. operational features of the ditcher/bund-former
Mic.No: 80-99 used to make irrigation ditches, and to construct 

low-height contour bunds for border irrigation. 

1068 Anon. 1989. Animal-drawn tiller/ Mic.No: 80499 
planter/weeder tested. (Expbri

mentation d'une charrue/semoir/sarcleuse h 1073 Anon. s.d. Cultivators. Intermediate 
traction bovine) Technology Publications Ltd. 
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London (UK). Agricultural Equipmentand',ools 
for Farmers Designed for Local Construction
(UK), no. 7, 9p. En 
LlDescribes the design construction and oper-
ational featuresof the IT expandable and the five.
tineswee[. cultivators, 
Mic.No: 80496 

1074 	 Anon. s.d. Etude do factibllt6d'une unit6 e dfabrication de 


materiel de culture attel6ed'un untde aufarictio deTogo. (Feasi-
bility study on a plant for manufacturing
animal-drawn cultivation Implements In Tog;o)Togo. Minisf :e du Plan ct de la 	 Refor-e 
Administrative, %.p.,tables; ret. Fr
01'resents ihe history, responsible organization 
and constraints to animal traction work in Togo,along with a study o] demandfor various types of
impl'ents; lescribes[specifications of implements
to be produccd and thi material and technical 
means of production. Includes recommendations 
for the organizaio and inanage/nentoftheproject 
as well as a cost/benefit analysis.
Mic.No: 76131 

1075 	 Anon. s.d. Harrows: Triangular
spike-tooth, high clearance pegtooth, flexible peg tooth, Japanese harrow. 

Intermediate Technology Publications Ltd.,
London (UK). Agricultural Equipment and Tools 
for Farmers )esigned for Local Construction 
(UK), 5p., 6 diagrams En 
[3Describesthe desig:, materialrequirent'nts atnd 
operationalfeatures ofdiffierent types of harrows,vizti triangular spike-tooth, high-clcarance peg
tooth, fle.sible peg tooth and the Japanese harrow.
MicNo: 8131 

1076 	 Anon. s.d. I.D.C. Bornu groundnut 
litter; I.T. groundnut liter.

Intermediate Technology Publications Ltd.,
London (ULK). Agricultural Equipment and Tools 
for Farmers Designed for Local Construction 

(UK), no. 29. 8p., diagrams En
ElDescribesthe de.,ign, material requirenicnts and 

operational features of two groundnus 
 lifters de-
veloped by the Industrial Development Centre,

Nigeria and the Intermediate Technology Project

also in Nigeria. 
Mic.No: 81503 

1077 Anon. s.d. .T. granule applicator,
Intermediate Technology Publications 

Ltd., London (UK). Agricultural Equipment and 
Tools for Farmers Designed for Local Construc-
tion (UK), no. 31, 15p., I graph, diagrams EnEJDescribes the design, material requirements and 
operational features of an applicator for fertilizergranules. 
Mic.No: 8t1504 

1078 Anon. s.d. I.T. high-clearance 
rotary hoe (Daudawa, N.C.S.
 

Nigeria).
Intermediate Technology Publications Ltd.,
London (UK). Agricultural Equipment and Tools
for Farmeis Designed for Local Construction 
(UK), no. 33, 7p.En 
LIDescribes the design, inaterial requirements and 
operation features of a rotary hoe designed forweeding of crops grown on ridges at 75-90 cm
spaciag.MicNo: 8 508 

1079 	 Anon. s.d. Makgonatsotlhe. 
Mochudl tool bar.

Mochudi Farmers' Brigade (Botswana), 50p.,
45 drawings En 
[UComprises a complete set of scale drawings
(chassis, planter unit, fertilizer applicator arid
accessories) for the Mochudi toolbar developed by
the Mor/ludi Farmers Brigade and given the local 
naltic M akgoniatsotlhe f"the machine that can do 
ever,thing"). 
Mic.No'80829 

1080 	 Anon. s.d. Meklns Nikart: 
Operator's manual. 

Mekins Agro Industrial Enterorises, Balangar
(India), l8p., 2tables, I fig., 28 photographs En
0Describes assembly, uses for various farming
operation.s and maintenance of the Nikart multi
purpose animal-drawn wheeled toolcarrier. 
Mic. No: 81208 

1081 	 Anon. s.d. Multi-action paddy-field 
puddling tool (Japan).

Intermediate Technology Publications Ltd., 
London (UK). Agricultural Equipment and Tools 
for Farmers Designed for Local Construction,
 
no. 17. lp., 5diagrams En
 
OPresents 	 diagrams outlining the construction
details ofa multi-actionpaddy-fieldpuddling tool. 
Mic.No: 80502 

1082 Anon. s.d. Oil soaked wood
 
bearligs.


Intermediate 
 Technology Publications Ltd.,
London (UK). Agricultural Equipment aud Tools 
for Farmers Designed for Local Construction 
(UK), lOp., 3fig.; 4 fig. En 
OPreseaits background information to designers 
and constructors who wish to use wood bearings,
discussing the type of wood to use, its treatment,
hbricationand expected performance.
Mic.No: 80493 

1083 	 Anon. s.d. Ox-drawn tie-ridger
weader Implement.

Intermediate Technology Development Group,
London (UK). Agricultural Equipment and Tools 
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for Farmers Designed for Local Construction Presents a bri'f description and construction 
(UK), no. 11,3p., 2 fig. En details of the "Rasulia" animal-drawn roller 
ODescribes an ox-dawn tie-ridger/weeder designed thresher based on observations of the machine in 
for attachment to the "EMC07"' ox-drawn ridging Iran. 
plow, with illustrations and specifications for the Mic.No: 06972 
various parts of the equipment.
Mic.No: 06984 1089 Anon. s.d. The ARIANA Inter

changeable Implements system.
1084 	 Ancn. s.d. Prototype multi- Lesotho Steel Products Ltd., Maseru, v.p., fig.En 

purpose ox-drawn tool. [lntroduces the ARI.4NA animal-drawn tools 
Intermediate Technology Development Group, system to be produced by the Maseru Company, 
London (UK). Agricultural Equipment and Tools Lesotho Steel Products Ltd., indicating the various 
for Farmers Designed for Local Construction components such as the basic tool frame, 
(UK), 3p., 7 fig. En mouldboard plow, spiked tool harrow, cultivator, 
[Describesa multipurpose ox-drawn farm equip- planter, reversible plow and the ox yoke. 
nent with an adjustable share to allow different Mic.No: 80086 
operations to be carried out by smallfarmers who 
grow their crops on ridges: includes illustrations 
for the fabrication of the various parts. 1090 Anon. s.d. The I.I.S.R. wecder
 
Mic.No: 08858 mulchor.
 

Intermediate Technology Publications Ltd., 
London (UK). Agricultural Equipment and Tools 

1085 Anon. s.d. Prototype multi- for Farmers Designed for Local Construction 
purpose ox-drawn tool. (UK), 7p., I table, diagrams En 

Intermediate Technology Publications Ltd., LDescribes the design, material requirements and 
London (UK). Agricultural Equipment and Tools operational features of the wecder-muldier 
for Farmers Designed for Local Construction developed by the Indian Institute of Sugarcane
(UK), 3p., drawings En Research. 
EDDescribesihe design, material requirements and Mic.No: 80490 
operational features of a multipurpose animnal
drawn tool originolly developed to assist small 
farmers who grow their crops on ridges. 1091 Anon. s.d. The weeder mulcher. 
Mic.No: 80491 Intermediate Technology Develop

ment Group, London (UK). Agricultural Equip
ment and Tools for Farmers Designed for Local 

1086 Anon. s.d. Single-row and three- Constniction (UK), 8p.,6illus. En 
row rice seeders (Zambia). rlDescribes the operation of a self-cleaning

Intermediate Technology Publications Ltd., animal-drawn weeder-mulcher designed to destroy
London (UK). Agricultural Equipment and Tools weeds, leave a muich on the soil and give a high
for Farmers Designed for Local Construction work output, with a list of materialsrequired and 
(UK), no. 15, 4p., 13 diagrams En detailed illustrationsfor the construction of the 
rlPr.sents diagrams outlining tie construction variousparts of the implement. 
details of single-row an d three-ro , riceseeders. Mic.No: 06976 
Mic.No: 80501 

1092 Anon. s.d. Two designs for clod 
1087 Anon. s.d. Sled-type corrugator/ crushers. 

irrigation furrow former. Intermediate Technology Publications Ltd.,
Intermediate Technology Publications Ltd., London (UK). Agricultural Equipment and Tools 
London (UK). Agricultural Equipment and Tools for Farmers Designed for Local Construction 
for Farmers Designed for Local Construction (UK), no. 10, 3p., diagrams En 
(UK), no. 14. 3p., I diagram En -Describes the design, materialrequirementsand 
0Describesthe design, materialrequiremenis and operational features of two simple and cheaply
operationalfeaturesof an ilplement used to make constructed implements usedfor reducing the size 
small furrows or corrugations, for dLstributing of clods in cultivated land prior to ridging lip the 
water over afield. soil. 
Mic.No: 80500 	 Mic.No: 80497 

1088 	 Anon. s.d. The "Illesulla" blated 1093 Apetofia, K.; Dogbe, L.A. 1990. 
roller thresher. Usure des plces travaillantos des 

Intermediate Technology Publications Ltd., 6quipen;ents de culture attel6e au Togo.
London (UK), 4p., illus. En (Animal traction equipment wear In Togo) 
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Starkey, P.H. (ed.); Faye, A. (ed.). In: Animal
traction for agricultural development, 3. Workshop
of the West Africa Animal Traction Network,
Saly (Senegal), 7-12 Jul i988, p. 350-358,
4 tables, ISBN 92-9081-046-7 
r-Discussesthe need for some objective system forestimating the spare part requirements of different 
implements. The cause of implement wear are 
discussed and an estimating system is proposed,
based on standard wear ratios. Presents information 
on the growth of animaltraction in Togo, andsomeresults of surveys of farmers and village
blacksmiths. Gives details of some training 
schemes for blacksmiths.Mic.No: 82233 

1094 	 Awadhwal, N.K.; Ransal, R.K.;
Takenaga, T. 1985. Improved agri-cultural Implements for selected SAT regions 

-an ICRISAT approach.
ICRISAT, Patanrheru, AP (India). Small Farm
Equipment for Devehping Countries: Past
Experience and Future Priorities, Los Banos
(Philippines), 1-7 Sep 1985, 21p., 2 fig., 2 t",,ies,
9 photographs; 10 ref. En 
ljDescribes ICRISA T's Improved Vertisol 
Management Technology (IVMT), developmentof improved implement.s for the semi-arid tropics
including wheeled toolcarriers, an independent
four-row planter and fertilizerapplicator, sprayers
and a crust breaker. Discusses technical support to
manufacturers andfuture plans.
Mic.No: 80352 

1095 	 Awadhwal. N.K. 1986. Develop-
ment of Inclined-roiler crust

breaker. 
ICRISAT, Patancheru, AP (India). 23. Annual
Convention of the Indian Society of Agricultural
Engineers, Ailahabad (India), 23-25 Oct 	1986,lIp., I fig., 	I table, 3 photographs; 6 ref. EnODescribes an animal-drawn inclined-roller crust
breaker which has been tested in the field. is of

simple construction and can be fabricated loally.

Mic.No: 80001 

1096 	 Awadhwal, N.K.; Takenaga, T.;
Bansal, R.K. 1987. Developmert of
Improved agricultural Implements atlCRiSAT,
Agricultural Mechanization in Asia, Africa and
Latin America (Japan), v. 18(3), p. 2 1-25, 10 fig.,
2 tables; 10 ref. En(En) 
CSummarizes progress made in farm machinerydevelopment at ICRISA T particularly regarding
multipurpose animal-drawn wheeled toolcarriers,
the four-row planter with a fertilizer applicator,
low and ultra-low volume sprayers, and crust 
breakers designed to meet the needs ofJarmersin
the semi-arid tropics. 
Mic.No: 80050 

1097 Awadhwal, N.K.; Takenaga, T.
1988. Groundnut digger (ICRISAT

design) forhardsoils. 
ICRISAT, 	 Patancheru, AP (India). ICRISAT
International Arachis Newsletter, no. 3, p. 17,
I diagram En 
DDescribes a groundnut digger designedfor use in
hard, dry soils which, when attached to a toolbar, 
can be pulled by a pair of oxen. 
Mic.No: 80956 

1098 Awadhwal, N.K. 1988. Low-cost 
Impl3monts Nto I, prove groudnut

inuproduction.ICRISAT, Patancheru, AP (India). ICRISAT
International Arachis Newsletter, no. 4, p. 13-14, 
2photographsEn 
ElDescribes improved cultural practices forgroundnuts developed at ICRISA T based on the
broadbed-and-furrow system and using a suite of
low-cost bullock-drawn implements (broadbed
former, inter-row weeding attachment and
groundnut planter) made in local workshops of
lo,.'ally available material, the central component
common to all being a 'T-bar' ofiron or wood. 
Mic.No: 80560 

1099 	 Awadhwal, N.K. 1989. A raport on 
testhig of crust breaker and

develonment and testing of a donkey-drawn
cultlvaior-cum-seeder In Mall. 
ICRISAT, Patancheru, AP (India), 12p., 4
photographs, 2 tables En (En) 
E-Presents results of trials at thre Cinzana Research
Station in Mali in which a crust-breaker developedat ICRISAT-Centre in India effectively broke the 
crust over rows seeded with pearl millet damaging
only 0.2% of emerged seedlings. Discusses a
low-cost, donkey-drawn cultivator-cum-seeder 
designed, developed and tested in Mali which
performs as wellas the commercially availableHoeAsine and can be used for sowing pearl millet andsorghum in hills 50 cm apart and in rows 90 cm 
apart. Discusses the en-ormous potential for using

donkeysforfieldapplications in West Africa where

soils are light and sandy.
 
Mic. No: 80564 

1100 	 Bansal, R.K.; Srivastava, K.L. 1981.
Improved animal drawn Im

plements for farming Inthe semi-arid tropics.
Agricultural Mechanizatio- in Asia, Africa and
Latin America (Japa), v. 12(2), p. 33-38, 6 fig.,
2 tables; 16 ref. En
0Describes the animal-drawn wheeled toolcarrier 
and its attachments developedfor use in the semiarid tropics, especially with regard to its field 
performance for various operations on broadbed 
and flat fields, and draft requiremenis for oper
ations on different soil types.
Mic.No: 80073 
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1101 	 Bansal, R.K.; Thierstein, G.E. 1982. 1105 Bansal, R.K. 1985. The tropicultor
Animal drawn multi-purpose tool operator's manual: Field opercarriers, 	 atlonst. 

Agricultural Mechanization in Asia, Africa and ICRISAT, Patancheru, AP (India), 62p., 12 fig.,
Latin America (Japan), p. 27-36. 7 fig., 2 tables; 2 tables, 89 photographs En 
23 ref. En (En) [lDescribes and illustrates the assembly of the
[JDiscussesthe development andimpactofanitnal- Tropicultor and how to use itfor operations on flat 
drawn toolcarriers describing different desins land (plowing and cultivation) and on broadbeds
developed in various countries; also discusses a (making broadbeds and furrows for the first time,
specific soil and crop management situation where tillage, planting andfertilizer application and inter
a multipurpose toolcarrier was useful in improving row cultivation).
the quality and timeliness of operations. Presents Mic. No: 80868 
some field performance results anid economic
 
aspects of the toolcarriers.
 
Mic.No: 80051 1106 Bansal, R.K. 1989. The Agribar

operator's manual: Field oper
ations. 

1102 Bansal, R.K.; Thierstein, G.E. 1982. ICRISAT, Patancheru, AP (India), 57p., ISBN 
Design and development of a 92-9066-126-7En 

planter-cum-fertillzer drillfor dryland crops. UPresents detailed guidelines for the use of the 
Indian Society of Agricultural Engineers, New assembling and utilization of the Agribar for 
Delhi. 19. Annual Convention of the Indian different farming operations on flat lands and on 
Society of Agricultural Engineers, Udaipur, broadbeds. 
Rajasthan (I'iia), 15-17 Feb 1982, 21p., 5 fig., Mic.No: 80759 
3 tables; 17 ref. En (En)
ODescribes the design and results of field evalu- 1107 Barbosa dos Anjos, J. 1 85. Equip
ation trials of a 4-row aninal-drawn planter-cum- ements h traction animale d6
fertilizer drill attachment to the animal-drawn veloppds par le CPATSA pour les cultures
wheeled toolcarrier developed ICRISA T. de Ia r6glon du tropique semi-arlde du Hr6sll.Mic.No: 80()6 	 (Animal traction equipment developed by 

CPATSA for cultivation in the semi-arid tropical 
1103 Bansal, R.K.; Awadhwal, N K regionsof Brazil) 

Mayande, V.M. 1984. Implement Journde d'Etude sur la Culture avec Traction
development for SAT Alfisols. Animale, Paris (France), 7 Mar 1985. Machinisme 
ICRISAT, Patancheru, AP (India). In: Proceed- Agricole Tropical (France), no. 91, p. 60-63, 
ings of the consultants' workshop on the state of I fig., 3 photographs, I table Fr 
the art and management alternatives for optimiz- [ODescribes the history of the cooperation of 
ing the productivity of SAT Alfisols and related EMBRAPA, EMBRATERsilsthepoutityWofkSAho 	 and CEEMAT inn ed lated Iintroducing wheeled toolcarriers in Brazil, andsoils, Consultants' Workshop on the t eotif th development by CPTSA (Cento de Pesquisa
Art and Management Alternatives for Optimizing Agropecuaria do Tr,)pico Semi-A rido) of animnalthe Productivity of SAT Alfisols and Related drapeeuaia o soi ng arid oe o f l 
Soils, Patancheru, AP (India), 1-3 Dec 1984, draft equipeem: for sowing and harvesting buffel 
p. 97-107, 5 fig., 7 tables; 9 ref. En (En) grass (Cenchrus ciliaris , harvesting cropssuch as
LJSummarizes development work carried out at iaize, sorghum and cowpeas, soilpreparationand 
ICRISA T on aninal-drawn multipurpose wheeled irrigation.
toolcarriers and rolling crust breakers suitable for MicNo: 8)214

Alfisols in the seni-arid tropics; also discusses

results ofselected tillage trials on AIfisols. 1108 Barton, D.; Gibbon, D. 1983. The

Mic.No: 80002 
 strad. An ox drawn cultivator for 

small farm systems.
East Anglia Univ., Norwich (UK). School of1104 Bansal, R.K.; Thierstein, G.E. 1984. Development Studies, 25p., 8 plates, 13 fig. En

Metering granular fertilPzer with an 0Presentsa description and fabrication guide foraoscillatory mechanism, multipurpose culitvator originally designed for
Journal of Agricultural Engineering (India), v. conditions in northern Nigeria.

21(1,2), p. 1-8, 2 fig., I photograph, I table; 6 ref. Mic.No: 34991
 
En (En)

C]Describes an oscillatory meteringmeihanism for 
fertilizer application and evaluates a four-row 1109 Becker, H. 1987. Development and
fertilizer drill for attachment to an animal-drawn testing of a weed roller. PN
multipurposewheeled toolcarrier. 77.2117.3. 	Tanga Integrated Rural Develop
Mic.No: 80349 ment Programme (TIRDEP), Tanzania. Final 
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reiOrt prepared on behalf of Dautche
Geselischaft fur Technische Zusammann-
artelt (GTZ) GmbH.
G0Z, Gissen (German~y, F.R.), 48p., 5 fig.,
4 tables, 15 photographs, I rapEn (En)
EDescribes field trials in the Tanga region of
Tanzania to optimize the performance of ananimal-drawn weed roller designed in Germany
and to examine its possible uses from preparing
land for main crops to cultivation of perennial
crops. 
Mic. No: 80445 

1110 Bertaux, S. 1985. Le d6veloppo
met de prototypes d'6quipeienet

h traction anlmale au Brdsal dana le cadre do Iaconvention "EMBRAPA-EMBRATER. 
CEEMAT". (The dvelopment of prototypes olanimal-drawn equipment In Brazil within the
framework of the "EMBRAPA-EMBRATER. 
CEEMAT" agreement) 
Journe d'Etude sur la Culture avec Traction 
Animale, Paris (France), 7Mar 1985. MachinismeAgricole Tropical (France), no. 91, p. 63-65, 
2 tables FrCA summary of a paper in which Bertaux de-
scribes the state of research into animal draft inFrance and Brazil in 1985 and promotion ofmultipurpose wheeled toolcarriers. Warns against
automatically assuming that multipurpose equip-
ment is desirable in Brazil and presents examples toshow that although the Polycultor 1500 performed
all operations required on an 8-h farm, similar
operations could be performed using simpler and
cheaper implements, 
Mic.No: 80218 

1111 Beyene Megersa. 1980. Low. 
powered and animal drawnagricultural Implements (The Ethiopian

experience). 

Aisi Rural Development Project, Assela

(Ethiopia). Agricultural Engineering Section.
AAASA/KNAAAS Symposium, Nairobi

(Kenya), 28 Jan- I Feb 1980, 15p., 6tables En

ODiscusses the experience of the Arsi Rural
Development Project (A RDP) in Ethiopia regard-

ing the production of various animal-drawn farm
implements, carts and pumps; includes some
results of field tests on the performance, draftrequirements and yields obtained when using the 
implements. 
Mic. No: 86962 

1112 Bordet, D. 1987. Inventalre des
mat6dels de culture attol6sessayds, mis au point et diffused au S6nrgal

depuls 40 ans. R6ussltes, 6checa et lacunas
des exp6riences de dIffus on. (inventory of
animal traction equipment tested, Introduced 

and distributed In Senegal In the last 40 years.
Successes, failures and gaps In dissemi
nation).
Centre d'Etudes et d'Exp~rimentation du
Machinisme Agricole Tropical, Antony (France).
CEEMAT Document de Travail (France), 54p.,
2 fig., 7tables Fr 
Oldentifies about 80 simple and 10 multipurpose
items of anfmal draft equipment introduced into
Senegal in the last 40 years and gives details of(heirtechnical adaptation and level of adoption by the 
ruralpopulation. 
Mic.No: 80290 

1113 Brockbank, R.B. 1971. Ox-drawn 
cultivation equipment.

Bunda College of Agriculture Research Bulletin 
(Malavi), v.2, p.57-59, 2fig. En
C Compares three methods ofconstructing ox-drawn
rollers for breaking clods prior to ridging with oxen, using principally guan (Eucalyptus sp.) poles.
Mic.No: 55256 

1114 Brown, S.R.H. 1975. Design for a
sin , urpose o ra 

aungle purpose ox-drawn 
groundnut lifter. 
Chitedze Agriculturai Research Station,
Lilongwe (Malawi). Farm MachineryInvesti
gation Section. Farm Machinery Investigation
Section Report (Malawi), no. 75/2, 5p., 3fig. EnCPresents results of tests carried out in Malawi on 
an inexpensive groundnut lifter which could bemanufactured locally and which would be lighter,
easier to transpon and requires fewer stoppages toclear haulms and weeds from the blade. Compares
results with those obtained on the "ChitedzeToolbar" lifter. 
Mic.No: 55110 

1115 Brumby, P.J.; Singh, K. 1981. India.
Animal powered agriculture and

Improved technology- an Interim report. 
s.n., s.., 16p., 7 ref. En 
CPresents asummary ofthe type and performance
of animal-powered implements available in India,
assessing the impact ofimproved versions on agricultural output and identifying possible means of
improving their utilization and efficiency.
Mic.No: 50064 

1116 Bubi, B. 1986. The demand and
supply relationships and marketing of farm Implements-the BCU vlewpolnt.

ILO, Geneva (Switzerland) ; Botswana. Ministryof Agriculture. In: Initiatives for farm equipment
programmes in Botswana: Improving co-ordi
nation. National 'Workshop on Farm Tools andEquipment Technology, Basic Needs and
Employment, Gaborone (Botswana), 3-5 Dec
1985, p. 25-29, 1fig., I table En 
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ElDiscusses marketing, distribution and detnandi 

supply analysis ofaninjal draft equipment in Bots-

wana fron the viewpoint of the Botswana Coop 

Union which began marketing anitnal-drawn 

iniplementsin 1981.

NMic.No: 8(1831 

1117 	 Chain, P.A. s.d. Appropriate tillage 
systems evaluation by the Depart-

ment of 	 Agricultural Engineering In the 
Gambia. 
Commonwealth Secretariat, London (UK). Food 
Production 	 and Rural Development Div. in: 
Proceedings of the appropriate tillage workshop, 
Appropriate Tillage Workshop, Zaria (Nigeria). 
16-2(0 Jan 1979. p. 87-91, 8 fig. En 
[]Describe trials carried out in The Ganbia in 
197.3-75 to conpart the Sine-hone Package 
(cotnprisi:tga T-shapedframe with hales and a 
head wheel, 5 weeding/cultivating tines, 
I i.ouldboard )-in plow, I groundnut lifter, 
/ ridging attachnent tond a 3-ti traction-chain) 
with tradiional system.s and to testtheSuper Eeo 
Seeder. Modifications wveretnade and both ito-
plenents are now reottnenileilaitd aviilable fir 
extended use. 
Nlic.No: 82112 

1118 	 Chimwaza, J. 1978. Field perform-
ance of an ox-drawn planter 

modified for use on ridges. 
Bunda College of Agriculture, Lilongwe 
(Malawi), lip., 6 tables; 10 ref. B.Sc. (Agri-
culture). En (fin) 
FlPresents results of a field performance test 
conducted in Malawi on otnox-drawn planter fitted 
with a stabilizing tnechanistn so that it can be used 
on ridges. Assessesparatneters such asrateof oper-
ation, spacing within rows, percentage gaps and 
germination rates. 
Mic.No: 55150 

1119 	 Choudhary, M.A. 1986. Inverted-T 
multicrop seeder for rice-based 

cropping systems. 
IRRI Newsletter, v. 11(5),p. 38, ' fig. En 
E!Describes a nutlticrop seeder that utilizes a 
itechanica! design developed on the basis of soil 
physical requirements for improved seed gernti-
nation andseedlingemergence and can betottnted 
on a two-wheeled tractor or can be operated by 
animnals. 
Mic.No: 8(753 

1120 	 Constantinesco, 1.1964. Develop-

ment of ox-drawn toolframes. 

East African Agricultural and Forestry Journal 
(Kenya), p. 187-191,2 photographs; 3 ref. En 
l-Discusses developtent of anitnal-drawn tool-
carriers attnd describes a prototype ox-drawtt 
lo,)lfratte designed and constructed at the 
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7anganyika Agricultural Machinery Testing Unit 
in 1962-3 to provide basic facilities for plowing, 
ridging, cultivating and transport. 
Mic.No: 80193 

1121 	 Dam, K. van. I99J. Local production
 
of animal-drawn Implements.


Starkey, P.H. (ed.); Faye, A. (ed.). In: Animal 
traction for agricultural development, 3. Regional
Workshop of the West Africa Animal Traction 
Network, Saly (Senegal), 7-12 Jul 1988, p. 224
225, 1 fig.,ISBN 92-9081-046-7 En (Fr) 
r]Describes how Rumpstad, a developer and 
manufacturer of soil tillage implements for more 
than 50yearsin The Netherlands, set upsmall-scale 
inanufacturing ofanimal draft implements in Mali 
using local blacksmiths and now hassimilar oper
ationsin other African countries. Together with the 
Institute ofAgricultural Engineering, Wageningen 
(The Netherlands) Rutnpstad would like to conduwt a 
survey into use of aItiial-drawn implements 
tic'hding those locally manufactured and into 
adaptation of Rutnpstad itnplments to suit local 
requirements and are offering to supply free tn
plements it return for cooperation in this project. 
Mie.No: 82062
 

1122 	 Demain, H.M.; Lugassy, J. 1984. 
L'artlsanat rural en Haute Volta ot 

au Niger. (Rural handicraft In Upper Volta arid 
Niger) 
Machinisme Agricole Tropical (France), no. 8, 
p. 11-23,8 photographs, 2 fig. Fr (En Fi) 
lDisciissesthe status of metal and leather working 
trades inrural areas of Burkina Faso and Niger, 
describing the cottrv Jorge as it exists in the 
villages, production of agricultural hand tools, 
house-k'eping instruments, arns, and harness 
parts (horse collars, saddles, traces, swingle bars), 
and ihe working tmethods employed. 
Mic.No: 80477 

1123 	 Dumas. R. 1968. Essals de 
faucheuso A traction animale. 

(Trials on an animal-drawn mower) 
Institut d'Elevage etde Mddecine VdtLrinaire des 
Pays Tropicaux, Maisons-Alfort (France); Centre 
de Recherches Zootechniques de Wakwa (Camer
oun), 5p.Fr 
0Presentsresults ofa trial carried out at the Centre 
Zootechnique de Wakwa in Camneroon, in order to 
stud'v the adaptation of an aninal-drawn grass 
tower, with data ott productivity interms of area 
covered,weight ofhay and yield per hour. 
Mic.No: 31453 

1124 	 ElIman, A. (corap.); Mackay, B. 
(comp.); Moody, T. (comp.) 1981. 

Guide to technology transfer inEast, Central 
and Southern Africa. A catalogue of agri-
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cultural equipment manufactured In the 
region, with a guide to its purchaso and use.
Commonwealth Secretariat, London (UK). Food
Production and Rural Development Div., 134p.,
illus., ISBN 0-85092-198-8 En 
C Lists and describes small-scale agricultural inr-
plements mantfactured in :he comnionwealth 
member countries of East, central and southern 
Afica, including addresses ofmanufacturers and
individual drawings and descriptions of eachimplement. 
Mic.No: 86960 

1125 	 Fall, A.; Ndiame, F. 1990. Role des 
forgerons traditionnels dans Iamainenance du matrel de traction animale 

en Basse-Casamance, Sdn6gal. (The oes of 
traditional blacksmiths In maintaining farm
equipment in Lower Casmance, Senegal)
Starkey, P.H. (ed.); Faye. A. (ed.). In: Animaltraction for agricultural development, 3. RegionalWorkshop of the West Africa Animal Traction
Network, Saly (Senegal), 7-12 Jul 1988, p 256-
266, 2 maps, 2 tables; 5 ref.. JSBN 92-9181-046-7 Fr 
ODiscusses current activities ofblacksmiths in the
Basse-Casamance region of Senegal in ternms of 
maintaining Jarm?: equipment aid potential ii-provement 	 of services offered. Concludes that 
currentfacilities for naintenance ofequipment are
insufficient, blacksmiths tend to be relativelY old
and reluctant to relocate and there is a scarcitv of
good quality materials. Suggests modijications to
equipment to reduce maintenanc, problems,
setting-up new forges, providing more trained
blacksmiths and improving provision of iateriais
required by the blacksmiths. 
Mic.No: 82057 

1126 	 Foster, J.D.G. s.d. Dryland rarm-
Ing Research Scheme (DLFRS),Botswana. FlnL! scientific report of Phase II. 

Volume 4. Dosign of animal draught plantersfor semi-arid conditions. 

UK. Ministry of Overseas Development; Agri-
cultural Research Station, Gaborone (Botswana),

42p., 29 fig., II tables En 
OReports on studies undertaken on various aspects
ofanimal-drawn planters and planter components
in order to determine the best design for a simple
planter for the semi-arid conditions of Botswona,
with particular reference to factors in the design
affecting plant emg.nce, Includes recomne,

dationFfor official policy, farmingoractice, design

ofplantems, andforfurther research. 

Mic.No: 57328 

1127 	 Garg, B.K.; Devnani, R.S. 1983. 
Animal drawn multipurpose toolcarriers. 


Central Inst. of Agricultural Engineering, Bhopal

(India). CIAE Technical Bulletin (India), 


no. CtAE83/41, 81p., 20 fig., 6 photographs;
15 ref. En 
OContains information on simple toolcarriers,
wheeled toolcarriers and toolcarriers developed
abroad (by NIAE, Silsoe (UK), ICRISA T and in
France) aimed at research and extension workers,
farmersand equipment manufacturersin India. 
Mic. No: 81856 

1128 	 Gihb, JAC. 1983. india: Develop 
Ing agricultural mechanisation.Span (UK), v. 26(l), p. 17-18, 2 photographs,

I fig. EnUfDiscusses the benefits of the development of
animal-drawn toolbars in the progression towards 
more efficient crop production in de less devel
oped regions of India and in other countries with 
similarprobems. 
Mic.No: 80918 

1129 Gibbon. D.; Heslop, C.; Harvey, J.
1978. The hashasha and atulba 

toolbar. 
East Anglia Univ., Norwich (UK). Overseas 
Development Group. Development Studies Dis
cussion Paper (UK), no. 21, 39p., numerous illus. 
En 
F]Describes far, equipment developed in the 
Sudan, particularly the Hashasha,a sinple weed
ing device made from wood and metal and pulled
by two oxen to pre-clean land in preparation for
groundniuts and for within-crop weeding ofmillet;
and the Atulba, which is a comphx metal toolbur 
designed to carry out cverall weeding or land 
preparaton, planting two rows at once and inter
role wee'ding. Includes illustrations and component
lists indicatitg ways ofconstructing the equipment 
amnd operating it in thefield. 
Mic No: 30954 

1130 	 Gibbon, D. 1985. Multi-purpose 
toolbars.

Carruthers, 1.In: Tools for agriculture: A buyer's
guide to appropriate equipment, IT Publications.
Eschborn (Germany, F.R.), p. 45-55, 1photo
graph, 31 drawings, 7 tables En
 
DDiscussesthe concept, design and advantages of
multipurpose toolbars, locally-produced low-cost 
alterratives, choice of equipment, social impact
and specialconsiderations (maintenance and avail
ability of appropriate aninals, training and harness
itg techniques and farming systems). Illustrates 
multipurposetoobars available in the early 1980s. 
Mic.No: 80857 

1131 	 Gibbon, D. 1987. Multi-purposetoolbars: Some tools for agri
culture. 
Intermediate Technology Publications, London
(UK), 18p., 7tables. 4 photographs, 31 drawings,
ISBN 0-946688-73-7 En 
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DDiscusses problems of farmers in developing 1135 Gulman, 1). 1989. Testing the 
countries and inpact of technology, concept, lister/planter: A search for energy..
design and advantages of ,nulti purpose :oolhars, efficient minimum tillage.
locally produced low-cost alternatives, choice of Fillers Report (USA), v. 9(2), p. 3-5, 7 photo
equipment, social impact and specid consider- graphs, I diagram En (En)
ations (maintenance and availability of appropriate []Deseribes an animaldrawnlister/planter system
animals, training and harnessing techniques and developed in the USA in which a hster(including a 
faining svstemns). Illustrates toolbars mnanufiae- v-shapi d doable niouldboard plow aid a planter)
tured in the early 1980s. creat's ridges and plants into thefurrow in a single
Mic.No: 80858 operation and once plants are tall enough to with

stand some falling soil, a specialised weeding sled 
or ridge breaker known as tie go-devil is pulled1132 Gifford, R.C. 1988. The selection down the furrow Discusses results obtained and 

and use of animal draft tech- probhlms encountercd when the system was tested 
nology. ini ('had.
Starkey. P.H. (ed.); Ndiame, F. (ed.). In: Animal Mic.No: 80555
 
power in farming ivstcms, Vieweg & Sohn.
 
Braunschweig, Wiesbaden (Germany F.R.). 2.
 
West Africa Animal Traction Networkshop. 1136 Cwani, E.S. 1990. Animal power for
 
Freetown (Sierra Leone), 19-25 Sep 1986, agricultural production In Nigeria.
 
p. 116-118, ISi3N 3-528-02047-4 En Starkey, P.H. (ed.); Faye, A. (ed.). In: Animal

U The concept ora total a ,rielturalmeehani:ation traction for agricultural development, 3. Workshop

technology as opposed to Draft Anital Power is of the West Africa Animal Traction Network,

discussed. Among the conclusions are that the Saly (Senegal), 7-12 Jul 1988, p. 376-380,
 
technological shelf to support animal draft technol- 3 photographs, I table, IS13N 92-9081-(046-7 
ogy is etn.rtotLus and this should befullv exploited DProvides infornation on the growth and present
before scarce resources are used to nounst status of aninal traction in Nigeria. Discusses the 
farther extensive research and h'velopment testing and developnent of animnal-drawn ira
schemes. plements, including ridgers, mutipurpose toolbars 
Mic.No: 82X)6 and weeding devices. Gives brief details of a 

straddle-row weeder and a weeding attachment far 
the local ridger.

1133 Gladden, R. 1974. Mechanical Mic.No: 82234 
aspects of dryland farming.

Agricultural Research Station, Gaborone 
(Botswana). Dryland Farming Research Scheme 1137 Haudricourt, A G.; Delamarre,
Technical Bulletin (Botswana), no.3,3 p. En M.J.-B. 1986. L'homme et Ia 
DExaniues tillage equipment readily available to charrue i,travers le monde. (Man and plow
farmers in Botswana, particularly piowing, plnt- around the world) 
ing and weeding equipmnent for onintl draft; and La Manufacture. Lyon (France), 410p., 178 fig.,
briefl' discusses the situation regarding new types 6 maps: ref. En 
of equipment and tractor imph'ment. -Examnes the geographical distribution and his-
Mic. No: 57657 tory of the plow and the swing-plow throughout the 

world, discussing technical, demographic, 
econ;ic and social problems related to the ini

1134 Gueguen, R. 1988. Fabrication plenients.
locale ot maintenance de mat6rlel ,Mic.No: 38185 

agricole en zone Mall-sud. (Local manufactur-
Ing and maintenance of farm equipment In the
 
Mali-Sud area) 1138 Havard, M. 1985. La r6colte
 
Raymond, G. (ed.); Bigot, Y. (ed.); Bordet, D m6canlque do I'arachide au
 
(ed.). In: Economic de lamdcanisation en rigion Sdn6gal. (Mechanized harvesting of
 
chaude, Sdminaire d'Economie Rurale, Mont- groundnuts In Senegal)

pellier (France), 12-16 Sep 1988, p. 89-1(X), Institut Sdndgalais de Recherches Agricoles,

4 tables, ISBN 2-87614-026--8 Fr (F:) Dakar. ISRA Document de Travail (Senegal), 
[]Describes the role of SMECMA (Socitc no. 1985/8, 27p., 15 fig., 5 tables, I graph; 16 ref. 
Malienne d'Etudes et ieConstruction de Matriel Fr 
Agricole) in satisfying national needs for fainm ODescribes, illt:strates and compares the perform
equipment and the use since 1985 by the CMDT ance of motorized and animal draft equipment 
(CompagnieMalienne pour leDeveloppementdes used for groundnut harvesting in Senegal. Discus-
Fibres Textiles) of a nucleus of 150 smiths to form ses tite role of local craftsmen. Concludes that use 
the basis of smiall-scale matnufacturingunits. ofmotorized equipment is not viableeconomically, 
Mic.No: 82069 but is also of drafthat there a lack animal 
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equi*tnent and that which is available is badly factor%levels of hoes and harvesters, heav use ofmaintained. 
 draft horses, well-developed levels of maintenanceMic.No: 80774 but a lack ofhigh-quiality materials for repairs. 
Mic.No: 80779 

1139 	 Ilavard, M. 1985. Lesemis du rlzau
Sdntgal. (Sowing rice in Senegal)

Institu( Stnegalais de Recherches Agricolcs,
Dakar. ISRA Document de Travail (Senegal), 
no. 1985/12, 41p., 28 fig., 7 tables; 24 ref. Fr 

Describesndiillu tratesti/eprinciplmethodsof
sowing rice used in Senegal and ihe characteristics 
of the different row setders used. Gives results of 
trials in which rice was sown rnechanicaiv and 
makes recomnendations based on these ,esIdts. 
Mic.No: 81773 

1140 	 Havard, M. 1985. Principales 
caract6ristiques et contraintes de 

gestion du parc do mat6rlels de culture attel6e 

au S6n6gal. (Major characteristics and 

constraints to the management of animal 

traction oqulpment In Senegal) 

lnstitut Sdn~galais de Recherchcs Agrico~es,

Dakar. ISRA Document de Travail (Senegal),
 
no. 1985/2, 95p., 40 fig., 19 tables, 3 graphs;
32 ref. Fr 
C Discusses tie availability of aninial draft equip-
ment (illustrated) in Senegal antd constraints to and 
future action to promote tie spread of animal 
traction. 
Mic.No: 80772 

1141 Havard, M. 1986. Le semis du mil 
au Super-Eco en culture. (Sowing

millet with an animal-drawn seeder - the 
"Super-Eco") 
Machinisme Agricole Tropical (France), no. 93, 
p. 15-20,3 fig.; I5ref. Fr (En, Es, Fr)
ODetails results of tests carried out to adapt millet
feed inechanisnis ontthe aninial-drawn "Super-
Eco" seeder, which was used successfully for
groundnut sowing. Includes observations on and 
proposed solutions for some problems associated 
with millet sowing with t/ie"Super-Eco" such as 
unevenness of distribution and insignificant time-
savig. 
Mic.No: 8(484 

1142 	 Havard, M. 1987. Le 'iarc de 
mattrlels do culture aftelde at les 

poaslblllt6s do sa maintenance dons le
D6partement do Niaro. (Animal traction equip-
ment and possiblitles for Its maintenance in 
the Nioro District) 
Institut Sdn~galais de Recherches Agricoles.
Dakar. ISRA Document de Travail (Sdndgal), 
no. 87-3, 50p., I fig., 22 tables, I map Fr (Fr)
[Results of a random survey of animal draft 
equipment in Nioro Departetent andofa detailed 
survey of the craftsmen involved showed satis-

1143 	 Ilopfen, II.J.; Biesalski, E. 1953. 
Small farm Implements.

FAO, Rome (Italy). FAO Agricultural Develop
ment Paper. no. 32. 79p., 120 fig., ISBN 92-5
I10(452-8 En 
Lly-anmines some of the basic principles under
lying the design and use ofspnall farm implements 
and assesses possibilitiesof their further improve
tent in order it i.ncrease vieldsfrom limited arable 
land and assurea higter level of food production.
Describes the variousstages intie development ofhand tools and simple animnal-dawn implenents
used forsoil preparation, sowing, planting, fertliz
ing, processing and transportation;and identifies 
tools nece.ssarY for tie repair, maintenance and 
."ettuig of small implenents and tachines within 
the.scope ofsnall-salefartning in different regions
oftit' world. 
Mic.No: 18978 

1144 	 Hopfen, H.J. 1969. Farm impie
ments for arid and tropical 

regions. 
FAO, Rome (Italy). FAO Agriculturai Develop
ment Paper, no. 91, 159p , 120 fig., 5 tables; 76 
ref., ISBN 92-5-11)1527-9 En 
0 Describes the most important hand- and animal
powered farm implements used for tiliage, seedbed 
preparation,. eardh-moving, fertilizer spreading,
soving, planting, intercultivation, plant protec
tion, harvesting, threshingand winnowing inarid 
and tropical regions. 
Mic.No: 18979 

1145 Hornsby, R. 1984. Ploughs up to
dae. The most reliable ploughs In 

the world. 
Lincolnshire County Council, Lincoln (UK), 

6p., drawings En 
OA facsimile reprint of a catalogue pvublished by
R. Hornsby d Sons of Grant/am (UK) in 1891
 
illustrating94 plo w typesfor use at home and abroad.
 
Mic.No: 80880 

1146 	 Horspool, G.D. 1969. A comparison
of groundnut lifterblades and 

shares. Summary cf report,
Chitedze Agficultural Research Station,
Lilongwe (Malawi). Farm Machinery Investi
gation jection. Farm Machinery Investigation
Section Report (Malawi), no. 69/1,3p. En 
ODiscussess the types, design, operation and ef
ficiency of groundnut lifter blades and shares for 
use wit/l an ox-drawn implement or a multipurpose 
tool under Alalawian conditions. 
Mic.No: 55116 
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1147 	 Horspool, G.D. 1970. Development 1151 1h)well. J.M. 19119. Weeding wings:
of amultlpurpose ox-drawn toolbar. A between-the-rows weeding

Chitedze Agricultural Research Station, solution.
 
Lilongwe (Malawi). Farm Machinery Investi- Tillers Report (USA), v. 9(2), p. 10-11, 2 photo
gation Section. Farm Machinery Investigation graphs, I diagram En (En)

Section Report (Malawi), no. 69/8. 21p., 3 plater,, 7 Discusses result of tests in Togo where various
 
16 illus. En types of weeding wings were used for cultivating

ODiscusses the materials, design, cost, perform- betwee: lidges of varying, it idthv; they replaced the
 
ante and future prospects of a multipurpose ox- normal wings of a ridging plow. These adapted

drawn toolbar intended to give the Malewi farner ridgers reqire a long yoke so the oxen can walk
 
access to a wider range of ox-drawn tillage in- outside the two ridges being worked; where asingle

plements for roughly :he same cost as the three animal is used, yoke length is not a problem and
 
single-purpose implements, the plow, the mould- weeding is easier with a single animal as the space

board ridger and the cultivator most commonly required for turning is reduced.
 
used in the country. Mic.No: 80553
 
Mic.No: 55112
 

1152 	 Howell, P.J.L.; Paice, M.E.R. 1989.1148 Horspool. G.D. 1971. Performance An adaptive data logging system
 
test - unlbar animal-drawn tool- for animal powe7 studies.
 

frame. Journal of Agricultural Engineering Research
 
Chitedze Agricultural Research Station, (UK), v. 42(2), p.l11-121,9 drawings, Itable; 5
 
Lilongwe (Malowi). Farm Machinery Investi- ref., 1SSN0021-8634. En
 
gation Section. Farm Machinery Investigation ODescribesdie development ofamicro-processor

Section Report (Malawi), no. 70/4, 9p., 6 plates based modular data-logging system capable of 
En logging 160 channels/sec with simple processing,

ElDiscusses the full range of operations covered and gives details of the hardware, software and
 
and thepaits ofthe Unibar, a multipurposeanimal- sensors. Discusses reasons for inclusion of certain
 
drawn toolbar of the single row type. features in the context ofdraft aniimal power inves
Mic.No: 55114 tigations.
 

Mic.No: 80557
 
1149 Horspool, (.D. 19"72. A compadson
 

of the performance of four types of
 
ox drawn planters. 1153 Hubbard, K.; Harvey, J.;Gibbon. D.
 
Chitedze Agricultural Research Station, 1974. Tho Vorsatool: An animal
 
Lilongwe (Ma!awi). Farm Machinery Investiga- drawn tool rcrrler for crop production systems
 
tion Section. Farm Machinery Investigation In semi-arld regions.
 
Section Report (Malawi), no. 70/6, 12p, 6 tables. Agricultural Research Station. Gaborone 
4 plates; 4illus. En (Botswana). Dryland Farming Research Scheme 
lJPrcsentsfindings of a comparison made on four Technical Bulletin (Botswana), no. 6, 28p., 5 fig.,
planters, viz the "'SAFIM"single row planter, the 6 photographs En 
NIAE "SISIS" soft roller seeder, the NIAE DDescribes a two-wheeled, animal-drawn ti
kn( tched wheel seeder and the "Unibar"combined plement carrier, developed by the Dryland Farming
planter, in terms of ease of operation and mainten- Research Team in Botswana, capable of accom
ance, and capability of sowing maize, groundnuts odating plowing, weeding, planting, inter-row 
am:d soya beans on ridges and at rates acceptable to holing and fertilizer application implements. 
current recomnmendations. Mic.No: 10908 
Mic.No: 55111 

1154 Inns, F. 1980. Agricultural machln
1150 Horspool, G.D. s.d. Performance of ery mnufacture In developing 

a locally made version of the countries: The potential contribution to
N.I.A.E. Aplos animal drawn toolbar. agricultural and industrial development.
Chitedze Agricultural Research Station, Agricultural Engineer (UK), Winter, p. 100-103,
Lilongwe (Malawi). Farm Machinery Investi- 2 fig.; 1ref., ISSN0308-5732. En (En)
gation Section. Farm Machinery Investigation OConsiders equipment required for broad-based 
Section Report (Malawi), no. 69/7, 3p. En productivity increases in developing countries 
LJPresentsresults offield performance tests carried based on draft implements, small tractors and 
out on an animal-drawn toolbar copied from the related machinery. Stresses the importance ofwell
original British made "Ap/os", and produced in researched designs to meet agricultural needs and 
Malawi, in order to test the feasibility for a local use of materials, processes and techniques which 
firm to produce the toolbar using limited facilities. encourage industrial development.
Mic.No: 55115 	 Mic.No: 80403 
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1155 	 Jeanrcnaud, J.p.; Barton, D.; Gib-
bon, 1). 1982. An 	 animal-drawntool0arrler for small farm systems,

East Anglia Univ., Norwich (UK). School ofDevelopment Studies. School of Development
Studies Discussion Paper (UK), no. 110, 24p.,6 drawings, 20 photographs, I table; 6 ref. EnODescribes and illustrates a low-cost animal-drawn toolcarrier developed at the University ofEast Anglia (UK) and details workshop equipment
and labour mput, construction materialsand costs.Mic.No: 80851 

1156 	 Jennings, B.A. 1937. Plow adjust-
ment. 

Cornell Univ., Ithaca, NY (USA). Col. ofAgriculture. Cornell Extension Bulletin (USA),no. 381, 36p., 36 fig. En 
0Discusses somne of the more important adjust-ments of both horse-drawn and tractor-drawnplows so tht good plowing can be accomplished
more easily; emphaizes the importance of thecondition ofplow, 'ltres in plow adjusment.
Mic.No: 86969 

1157 	 Jutzi, S.; Anderson, F.M.; Abiye
Astatke. 1988. Low-cost modifi-cations of the traditional Ethiopian tIne-plow

for land-ahaping and surface drainage ofheavy clay soils: preliminary results from onfarm verification. (Modifications h bas prIx deIs charruo dthloplenne de travail du sol et de
drainage de surface sur lea sols argileux etlourds: rdsultats prdliminalres descalsmen6s en milIeu paysan)
Starkey, P.H. (ed.); Ndiame, F. (ed.). In: Animalpower in farming systems, Vieweg & Sohn.Braunschweig, Wiesbaden (Germany, F.R.).2. West Africa Animal Traction Networkshop,
Freetown 	 (Sierra Leone), 19-25 Sep 1986,p. 127-132, 2 fig.; 10 ref., ISBN 3-528-02047-4Erl, Fr 
OModifications to he traditional ox-drawnEthiopianard plow (maresha) for use in the con-struction of terraces for soil conservation and of
raised beds andfurrows to facilitate surface drainage
on heavy clay soils are describedand the results of
on-station and on-farm tests reported. Bot/lmodi-fications can be made by village craftsmen,
Mic.No: 82008 

1158 	 Kalkat, H.S.; Kaul, R.N. 1985. In-
terim report on the assessment ofanimal-drawn toolbars In local farming 

systems.Ahmadu Bello Univ, Zaria (Nigeria). Inst. ofAgricultural Research, 21p., 8 tables, 14 photo-graphs; 27 ref. En (En)
OReports on performance under local farmingconditions in Nigeria ofseven animal-drawn tool-bars (described), the imported Ariana, Arara, 

Unibar and Occidentale and the locally manufac
tured Emcot, Strad and Kazaure, none of whichprovided a complete set of attachments for all
farmingoperations.
Mic.No: 80195 

1159 	 Kanu, B.H. 1988. Village level
engineering: The Importance ofthe blacksmith In supporting animal traction

and agricultural production.
Starkey, P.H. (ed.); Faye, A. (ed.). In: Animal
traction for agricultural development, 3.RegionalWorkshop of the West Africa Animal TractionNetwork, Saly (Senegal), 7-12 Jul 1988, p. 334
336, 4 ref., 	ISBN 92-9081-046-7 En

rPesents results of a survey of 30 blacksmiths inthe Mabole Valley ofSierra'Leone in March 1987whch showed that most were easant farmers andonly 13 had worked on draft animal equipment.
Discusses problems and constraints of the villageblacksnith (major problem being availability ofmaterials) and blacksmiths'equipment. Concludes a te. importance of the blacksmith at villagelevel cannot be everemphasizedas his high position
in the community and important function in pro
duction ofagricultural equipment nake him afocal
pointfor ri*raldevelopment.
Mic.No: 82119 

1160 	 Kayumbo, A.K. 1987. The local
manufacture of farm tools and

Implements.
iLO, Geneva (Switzerland); Tanzania. Ministryof Agriculture and Livestcck Development. In: Inquest of agricultural mechanisation policy andstrategies in the United Republic of Tanzania,
National Workshop on Farm Tools and Equipment Technology, Basic Needs and Employment,
Dar-es-Salaam (Tanzania), 8-10 Oct 1985,P. 41-44, ISBN 92-2-105482-9 EnUCovers supply and testing cf ox-drawn imple

ents in Tanzania. 
Mic.No: 80818 

1161 	 Kemp, D.C. 1983. The Nikart: Anew animaldrawn Implament forcultivation and transport. 
Appropriate Technology (UK), v.13, 6photographs; 3 ref., ISSN 0305-0920. En

10(1), p. 11-
ODescribes the Nikart wheeled toolcarrier developed iointly by A'IAE (UK) and ICRISAT
(India), its simple conversion from transport tocultivation 	 role and attempts to initiate local 
manufacture. Preliminary results of evaluationtrials mainly in India but also in Botswana, Mali,Zimbabawe and Mexico indicated that farmerstended to use either cultivation or transport modesforprotractedperiods rather than to fully exploititsdual-purpose capacity byfrequent changes.
Mic.No: 80192 
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1162 Kemp, D.C. 1987. Draught animal operations and/or transport. Suggests that poten
power - Some recent and current tialfordiffusion of wheeled toorarriers in dryland

work. (La culture attel6e. Travaux r6cents et regions is poor but may be greater in irrigated 
actlvit6s on cours) areas. 
FAO World Animal Review(FAO Revue Mon- Mic.No: 80356 
diale de Zootechnie), no. 63, p. 7-14, 7 fig.;
15 ref., ISSN W049-8025. En, Fr , 1166 Lal, H. 1986. India. Lcw-cost 
UIDescribes the introduction ofdraft aninat power animal-drawn wh~eied tool carrier. 
(I)AP) in lhe Gamnia using local N'Dana cattle 
for groundnut and cotton production, as well as the coot) 
development of a multipurpose wheeled toolbar, FAO Wo d Aninil Review FAO Revue 
the Nikart, pre~sently beingproduced commercially Mondiale de Zootechnic), 'io. 59, p. 24-28,2 fig,
in India and Mexico. Presents results of studies 2 tables; 5 rcf. En, Fr 
being undertaken at the Institute of Eagineering, [jDescribes results of work undertaken at the 
UK, and in several develo.ping countries using a JCRISA 7' Research Station at Iatancheru, A P in 
fully portable data acquisition system to evaluate India 00 thecon ersion ofa traditionalbullock cart 
precisely the performance of anitnal-imnplement into a low-cost tocharrier; includes data from testsoinations. and fieldperformnance trials on the implement.
MiNo: 80481 Mic.No: 80207 

1163 Kerman, C. 1985. Charrues et 1167 Luque. V.R.: Alarcon, R.. 
traction animale (20 partile). (Plow Yaimashita, L.M.; Meier, H.;

and animal traction, Part 11) Aquise. R. de la T.: Vargas, I.M.; Verv. E.; 
Inter-Tiopiques(France), no. 10,p. 16-17,6fig., Zambrano, L.; Guevara, O.L. de. 1987. 
ISSN 0755-6152. Fr Mecanizaclon agricola ai el Ande. (Agri-
UIlescribe" various tradtional types of tillage cultural mechanization In the Andes) 
implemennts such as the Chinese and Japanese types |FunJacion Friedrich Ebert (Peru); Proyecto 
and plows with or without stabilizers, examining -errandina, Cusco (Peru); Centro Peruano de 
briefly possibilities and constraints to their utiliz- lnvestigacion Aplicada, 80p., 4 photographs, 
ation.
Mic.No: 66859 1naes A d ,4 o p12 tables Es (Es)

0Describes the state of igricultural technology 
throughout the Andes and the promotion of ap

1164 Khefil, M.K.B. 1977. Adaptation et propriate technology in Latin America. Discusses 
fabrication des matdrlels dostinds the success of and problems associated with proj. 

aux exploitations Indlividuelles. (Adaptation ects to provide the small farner with appropriate 
and fabrication of Implements for Individual equipment in Peru, Bolivia and Honduras. 
farms) Mic.No: 8t0561
 
Afrique Agriculture (France), v. 20, p. 42-45,
 
3 tables, 3photographs, ISSN 0337-9515. Fr 1168 Lyons, T.; Bahttarai, A.N. 1981. The
 
WGives information on numbers of tractors adut Nepal rldger.

draft animals in Tunisia and describes a muhi- CIMMYT, Mexico City (Mexico), 7p., 4 fig., 
purpose toolbar developed by the CRGR (Centre photographs En 
de Recherche du Giie Rural) for stnallholtlers [JDescribes method, of constructing the Nepal 
growing vegetables with irrigation. ridger and its uses in land preparation, fertilizing,
Ntic.No: 80272 seeding, ridging, irrigation and weeding oper

ations. 
1165 Kshirsagar, K.G.; Fieldson, R.S.; Mic.No: 80(X)9 

Mayande, V.M.; Walker, T.S. 1984. 
Use and prospective demand for wheeled tool 1169 Macpherson, G.A. 1975. Chapter 5. 
carriers in India. Agricheral GA195apt eICRISAT, I'atancheru, AP (India). Resource Agricultural equipmnnt.
Manaemt Prame. A(Idia)Economics, Macpherson, G.A. In: First steps in villageManagement Programme. ICRISAT mechanisation, Tanzania Publishing House. Dar-
Resourceno . 6 4 , Mianagement34p., 4 tab les, I map; 7 ref. EnRe p ort, Programme Progress es-Saloam-S z a m T (Ta~nzaniia), p. 1161 6 -1 -123,3 , 2 d r w g s n a i ) ,p 12 drawings.Enn
(En) bGives illustrated examples of animal draft equip(Reslts of interviews with, mnufacturers and mnent which can be tnade by villagers including

EI~suls o inervewswit ndmaufaturrs sun pie wootdeti and iron -toothu't hitrrows.surveys of farmners in India showed that few MipeNo: 80127 
wheeled toolcarriers were sold to farmers without 
large subsidies, use by farmers was low, few vere 
available for hire and farmers did not see their 1170 Madjid, R. 1986. Animal-drawn 
advantage over traditional nethods for farm soybean planter In Indonesia. 
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RNAM Newsletter (Philippines), no. 25, p. 14,I drawing, I photograph En 
ODescribes a 2-row animal-drawn soya bean
planter developed at the National Institute inIndonesia to replace the inanuallyoperated "tugal"
or dibbler for planting soya beans, but which can
be modified for use with maize, mung beans and 
groundnuts. 
Mic.No: 80126 

1171 	 Malle, B.N. 1985. La culture avec 
traction animale: quelques exp6-rlences pays par pays. Mall. (Cultivation with

animal traction: Country experlences. Mall)
Journe d'Etude sur laCulture avec TractionAnimate, Antony (France), 7 Mar 1985. Afrique
Agriculture (France), no. 122, p. 25-26, 1photo-graph, ISSN 0337-9515. Fr 
CDescribes the role of SMECMA (Societe
Malienne d'Etude etde Construction de MatedrielAgricole) in producing low-cost farm tools and
equipment. 
Mic.No: 80659 

1172 	 Malle, B.N. 1985. Mall. "Le poten
tiel de production de Ia SMECMAva augmenter". (Mall. "Production potential of
SMECMA to increase")


Afrique Agriculture (France). 
no. 122, p. 26-27, 
ISSN 0337-9515. Fr
DDiscusses 	 the production of various animal-
drawn implements in Mali by the Societe Malienne 
d'Etude et de Construction de Materiel Agricole(SMECMA), examining technical, financial andcommercial difficulties encountered as well
fitureprospects. 

as 

Mic.No: 811123 

1173 Matthews, M.D.P.; Pullen, D.W.M. 
1974. Groundnut cultivation trialswith ox-drawn equipment: The Gambia 

1973/74.

National Inst. of Agricultural Engineering,

Silsoe, Bedford (UK). Overseas Div. Tropical
Agicultural Engineeing Information Report

Series (UK), 62p., illus., tables En
ODescribes groundnut 	 cultivation experiments
undertaken in The Gambia using ox-druwn farmimplements. 
MieNo: 80715 

1174 Matthews, M.DP.; Pulen, D.W.M. 
1976. Cultivation trials with ox-

drawn Implements using N'dama cattle In the 
Gambia.
National Inst. of Agricultural Engineering,Silsoe, Bedford (UK). Overseas Dept. Tropical
Agricultural Engineering Information Report
Series (UK), 4 8p. En 

DReports on trials conducted in 1975 in TheGambia on the cultivation of groundnuts, cereals
and cotton with ox-drawn implements using
N'Dama cattle; includes analysis of total yield and
labour inputs for planting, weeding, cotton thin
ning and earthing-up, groundnut harvesting and
total seasonal input. Also includes analysis of 
available plan ters. 
Mic.No: 11993 

1175 	 Mayande, V.M.; Thierstein, G.E.;
Sarin, R.; Sanghi, N.K.; Kidd, D.W.1982. A technical evaluation of Improved

animal drpwn Implements under on-farm 
conditions. 
ICRISAT, Patancheru, AP (!ndia). 2. Annual
Convention of Andl-.a Pradesh Chapter of theIndian Society of Agricultural Engineers,
Hyderabad (Indiai), 7Jan 1982. 18p.. 7 tables; 12 
ref. En (En)
UCompares the technical performance of tra
ditional and improved machinery systems in terms
offield capacity anddraft, using on-farm datafrom 
Indian villages. 
Mic.No: 30508 

1176 	 Maande, V.M.; Sarin, R.; Tiers
tein, G.E. 1985. Animal-drawn

wheeled tool carier In India under on-farm 
conditions. 
Agricultural Mechanization in Asia, Africa and
Latin America (Japan), v. 16(4), p. 17-24, 9 fig.,
6 tables; 13 ref. En (En)
qPresentsresults of on-farm trials carried out inIndia to assess the technical and economical per

formance of the multipurpose animal-drawn 
wheeled toolcarrier developed at ICRISAi; on
three soil 	 types (shallow-to-medium Alfisols,
shallow-to-medium Vertisols and deep Vertisols) 
and under dtfferent machinery managenent and
 
cropping syslems.
 
Mic.No: 80052 

1177 	 Mayande, V.M.; Bansal, R.K.;
Sangle, R.D. 1985. Performance of

various animal drawn wheeled tool carrier
 
systems.

Journal of Agricultural Engineering (India), 
v.
22(2), p. 27-34, 4 tables; 7 ref. En (En) 

Evaluates and compares results ofperformancetrials with four animal-drawn wheeled toolcarriers 
(Akola cart, Agri-bar, Tropicultor and Nikart)and their implement systems on a broadbed-and.furrow cultivation system at ICRISA T (India).
Mic.No: 80187 

1178 Meijer, R.A.; Chelemu, K. 1990.
The need for standardized pro

cedures to test ox-drawn Implements: Experi
ence from Zambia. 
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Starkey, P.H. (ed.); Fall, A. (ed.). In: Animal 
traction for agricultural development, 3. Work-
shop of the West Africa Animal Traction 
Network, Saly (Senegal), 7-12 Jul 1988, p. 226-
229 
11Discis,'v-, the advantages ofstandardized testing
procedures for animal-drawn implements. Advo-
cates a sYstem for Zam,',ii where all designs of 
animal-drawn implements and carts would have to 
undergo a three-stage series of on-station and 
on-farm testing. Recommends that only those 
implements passing all stages should be allowed to 
be sold in the country. 
Mic.No: 80966 

1179 Menon, R.G.; Srivastava, N.S.L. 
1968. The I.I.S.R. bullock-drawn 

chemical applicator.
Indian Farming, v. 18(1), p. 27-29, I fig., ISSN 

W019-4786. En 
E-]Presents 1ite construction details and operation 
requirements of a bullock-drawn fertilizer dis-
tribn tor capable of opening a slit of the required
depth, applying the desired quantity offertilizer in11wsli an cvermigit oeraiom.palli~ioti 

o0and covering it
t,sfit 8Describesup,allinone operation.
Mic.No: P(518 


1180 Mignolet, B.; Lecca,"I.; Ashburner, 
J. (ed.); Romero, G. (ed.) 1987. Utill-

sation du materiel de culture nttel6e. (Use of
animaldraftequipment) 
Niger. Ministie de I'Agriculture et de l'Environ-
nement. Direction des Etudes, Programmation et 
Statistiques. Fiche Technique du Ministire de 
i'Agriculture (Niger), no. 3, 23p., 18 fig. Fr 
ED. brief illustrated guide to animal draft equip-
ment. 
Mic.No: 8(1261 

1181 Moigne. M. It. s.d. Possibilitds de 
travail "on sec" en culture attelde 

bovine. Essals compldmentaires men~s en 
1966. (Possibilities of dry tillage with ox-
powered cultivation. Complementary trials 
undertaken In 1966)
Centre National de Recherches Agronomiques,
Bambey (S6ndgal), 7p.. 3 tables Fr 
E]Compares the performance of six forms of 
animnaldraft equipment in preparing three types of 
soil in central Senegal. 
Mic.No: 80276 

1182 Monnier, J. 1967. A propos d'un 
matdrlel Atraction bovine. Premier

essal pour unemelleure utillsation do ia force 
des boeufs. (An ox-drawn implement. Pre-
Iliminary trial on the better use of ox-power)
Centre National de Recherches Agronomiques,
Bambey (Sdngal), lIp., 2 fig., 2 tables Fr 
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OCompares the performance of intermediate-type
tooljrames, e.g. the Ariana with the wheeled Poly
culeur toolarrier. 
Mic.No: 80286 

1183 Monnier, J. 1971. Le mat6riel h 
traction bovine dlt"b grand rende

ment": premieres refiexions sur son utllsa
tlon. (So-called high-performance cattle 
drawn equipment: Preliminary observations 
on Its use) 
Centre National de Recherches Agronomiques,
Bambey (Sdndgal), 18p., 7 drawings; 6 ref. Fr 
LiDescribes a high-output wheeled toolcarrie: with 
a three-row seeder developed in Senegal and de
signedfor use with two oxen. 
Mic.No: 80202 

1184 Monnier, J.; Plessard, F. 1973. 
Mat6rlel i "Grand Rendement" 

pour traction bovine. (High-performance 
pour tracn bvinee 
cattie-drawn equipment)
 
Machinisme Agricoc Tropical (France), no. 42,
p.46-51,7 drawings, 2 photographs Fr 

a high-output wheeled toolcarrier with 
a three-row seeder desig'ied for use with two oxen 
atid recommended for the relatively few farms in 
Senegalof over 15 ha which have destunped areas. 
Mic.No: 80859 

1185 MothanJer, B.; Kjaerby, F.; Iav
nevik, K. s.d. Farm implements for 

small scale farmers In Tanzania. Proposals for 
support to manufacture and development. 
Volume 1. Introduction, summary and recom
mendations. A study made for the Swedish 
International Development Authority.
 
Swedish Interna lDevelopment Authority,
 
Stockholm, 37p., 46 ref. En

E Includes a proposedstrategy for Swedish support
for the supply and development of farm ira
plements, especially those required for animal 
traction, inTanzania. 
Mic.No: 80439 

1186 Mothander, B.; Kjaerby, F.;
Havnevik, K. s.d. Farm implements

forsmallscalefarmerslnTanzania.Proposals 
for support to manufacture and development.
Volume 2. Descriptive chapters. A study made 
for the Swedish International Development 
Authority.
Swedish International Development Authority,
Stockholm, 224p, fig., tables En 
Olncludes data on types of farm implements used 
in Tanzania including factory-made ox-drawn 
implements, results of village visits to assess usage
of tools, ox mechanization, introduction, research,
testing and extension of new farm implements,
demand estimates, distribution offarm implements 
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in Tanzania, !ocal production and repair facilities,

and industrial production. 

Mic.No: 80439 


1187 	 Muchiri, G. 1983. Production and 
use of agricultural machinery In 

Kenya. 

Industry and Development. no. 9, p. 13-38, 

9 tables; 5 ref. En
 
r Examines production and io''t of agricultural
machinery in Kenya against the background oftthe 
country's basic problems. Concludes that past
efforts to mechanize have been misdirectedand real 
needfor farm tools andagriculturalpower has not 
been met. Discusses reasons for this failure and 
makes recommendations for means of promoting
production of appropriate equipment. 
Mic.No: 82004 

1186 	 Muchiri, G.; Oluoch-Kosura, W.;
Michieka, R.W.; Dibbits, 1.1. 1986.Ox-drawn equipment development in Kenya.

ILO, Geneva (Switzerland); Keny.. Ministry of 
Agriculture and Livestock Development. In: 
Excess manufacturing capacity and farm equip-
ment needs in Kenya, National Workshop on 
Farm Tools and Equipment Technology, Basic 
Needs and Employment, Nairobi (Kenya), 15-18 
Oct 1985, p. 37-51, 3 tables, 8 photographs; 
7 ref., ISBN 92-2-105484-5 En (En)
ODescribes current research and development
activities in Kenya in the field of animal traction 
equipment, local manufacture of equipment and 
training, extension and marketing.
Mic.No: 809(19 

1189 	 Mungroop, R.R. 1989. L'introduc-
tion du multiculteur asin dans la

r6gion CMDT de San. (introduction of a 
donkey drawn multipurpose toolbar In the 
CMDT region of San) 
Mali. Ministare de I'Agriculture. Div. de Re-
cherches sur les Systrnes de Production Riirale, 
l Op. Fr 
U Evaluates the performance of a multipurpose
toolbar when tested byfarmers with donkeys in the 
San region of Mali for operations including
harrowing, plowing, hoeing and earthing-up.
Equipmont proved eJfective and easy to use and it 
was concluded it should be tested more widely. 
Mic.No: 80521 

1190 	 Musa, H.L. s.d. Traditional tillage
operations and development endoperationsmanddrevelopmentennd 

use of animal-drawn equipment.
Commonwealth Secretariat, London (UK). Food 

d 

Production and Rural Development Div. In: Pro
ceedings of the appropriate tillage workshop,
Appropriate Tillage Workshop, Zaria (Nigeria),
16-20 Jan 1979, p.29-36, 2fig., Itable En 

ODescribes traditional tillage tools and practices
used in subsistence agriculture, with particular
reference to tillage, seedbed preparation and crop
ping practices, as well as traditional ridge-making
methods andfactors affecting them; discusses thedevelopment and usage of animal traction equip
ment, mentioning the testing of imported animal
drawn quipment andstraddleroi rotary weeders. 
Mic.No: 31995 

1191 	 Nirnmal, T.H.; Luthra, P.L. 1970. 
Pusa wooden plough toolbar 

Increases scope three-fold. 
Indian Farming, p. 47-49, 3 photographs, ISSN 
(X19-4786. En 
0 Presents the construction details and results of 
field performance tests carried out on the Pusa tool
bar which was designed to improve the scope of the 
indigenous Indian wooden plow. 
Mic.No: PO()517 

1192 Nolle, J. 1975. Le tracteur animal. 
(Animal-drawn toolcarriors)

Machinisme Agricole Tropical (France), no. 51,
1p.46-56, 21 photographs Fr (En Fr)
ODescribes the atthor's research on the develop
ment of animal-drawn toolcarriers, particularly the 
.4rianaaridTropiculteur and the K-Nol. 
Mic.No: 80197 

1193 	 Nolle. J. 1985. La culture avec 
traction animale: ie point de vue 

d'un Inventeur. (Cultivation with animal 
traction: An Inventor's point of view)
Journde d'Etude sur la Culture avec Traction 
Animale, Antony (France), 7 Mar 1985. Afrique 
Agriculture (France), no. 122, p. 21-22, 1photo
graph, ISSN 0337-9515. Fr 
OSummarizes a meeting paper on animal draft 
equipment invented by the author over 30 years
stressing the importance of multipurpose im
plements. 
Mic.No: 80120 

1194 Nolle, J. 1985. Le "MAMATA": 
qu'est-ce que c'ost? (What Is the 

"MAMATA-?) 
Conseiller Technique en Machinisme Agricole,
Paris (France). Journade d'Etude sur la Culture 
avec Traction Animale, Paris (France), 7 Mar 
1985, 10p. Fr 
Olean Nolle defines his MAMA TA (Machinisme 
Agricole Moderne 6 Traction Animale)
philosophy, describes equipment involved(particularly multipurpose wheeled toolcarriers)
and constraints to itsfurther development.
MicNo: 80219 

1195 	 Nolle, J. 1985. Le pointde vue d'un 
Inventeur: "La solution se trouvo 
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uniquement entre les mains et le bon vouloir 
des petits paysans". (An Inventor's opinion,
'The solution lies in the hands of the small-
holder") 
Afrique Agriculture (France), no. 122, p. 21, 
ISSN 0337-9515. Fr 
0JPresentsan inventor's opinion regarding animal-
drawn implenients in tropical co,:ntries. 
Mic.No: 80506 

1196 Nolle,J. 1986. Machines modernes 
h traction animale. 1lin~raire d'un 

Inventeur au service des petits paysans.
(Modern equipment for animal traction. Itiner-ayof an inventor at the service of . ,egers) 
ary oon 
Harmatton. Paris (France), 478p., fig.. drawings, 
tables, photographs Fr 
lSedei-autobiograpical account of Jean Nolle's 
life designing anialtracronimpeh'ments, notably
multipurpose toolbarsand wheeedtoolcrriers.In
addition to providing tuinerouLs design illustrations 
Nolle expounds h s A M. ITA (Machinisine Agri-
cole Aloderne a Traction Animale) philosophy in 
which he attempts 10 develop his three principles of 
sinplicityof design, multipurpoyeuse ond standard-
ization ofc(,npoent.0s. 
Mic.No: 80n60 

1197 Nolle. J. 1987. Animal drawn equip-
ment for the small farmers of 

Lesotho. 
Matelile Rural Development Project, Maseru 
(_.sotho). 22p., 9drawings En 
UReports on traditional mu'rketing of animal draft 
equipment, possibility of Lesotho becoming self-suf. 
ficient in farm equipment and problems with equip-
ment which has been developed. Stresses the value of 
basing future development on a bastc toolframe 
(Ari-na, Tropicultoror Kanol). 
Mic. No: 80112 

1118 Nolle, J. s.d. The tropiculteur. 
Instruction manual. 

s.n., s.I., 34p., 49 fig. En 
ODescribes simple and multiple harnessing 
arrangements for the Tropiculteur ox-drawn wheeled 
toolcarrier, track width, toolbars and inodifications 
to be made for its use for transport, plowing, soil 
preparation, planting, maintenance (hoeing, ridg-
ing) and groundaut lifting. 
Mic.No: 80198 

1199 	 Nunez, D.; Guevara, O.L. de; 
Hermoza, R. 1986. Estudlo com-

parativo de aiados mejorados con arados 
tradiclonales. (Comparative study of Improved 
and traditional ard plows) 
Proyecto Herrandina, Cusco (Peru). In: Trabajos
de investigacion en herramientas e implementos 
agricolas, p. 25-43, 10 line drawings, I photo-
graph, 6 tables Es 
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CCompares the performance of two traditional 
heavy wooden plows (Paruro and Paucartambo 
types) used in Peru wish the Andino-typeprduced 
by HERRANDINA based on models imported
from Honduras and Bolivia, a 'mountain' plow
from Bolivia, the INTINTECICESA model and a 
reversible plow. Trials were carried out on fallow 
and cultivated ground. 
Mic.No: 8(1921 

1200 	 Nyirongo, K.G. 1987. Marketing 
and distribution of basic farm 

equipmentInZambia. 
ILOpGene i zai .ILO, Geneva (Switzerland). Nationai Workshop 

Farm Tools and Equipment Technology, Basic 
Needs and Employment, Lusaka (Zambia), 26
28 Nov 1985, p. 55-68, 8tables; 12 ref. En 

Presents a brief history of :I,€ development of 
small-scaleJarmingin Zambia, surveys supply of 
and demand for basic farm tools and equipment(hoes, plows, harrows, ridgers, cultivators, ox 
carts and planters) and discusses marketing and 
distribution offarm tool with a view to improve
merint. 
Mic.No: 80824 

1201 	 Ogborn, J.E.A. s.d. Straddle ridge
cultivation and equipment for the 

heavy lands of the African savanna. 
Commonwealth Secretariat, London (UK). Food 
Production and Rural Development Div. In: 
Proceedings of the appropriate tillage workshop, 
Appropriate Tillage Workshop, Zaria (Nigeria), 
16-20 Jan 1979, p. 49-57, 4 tables; 3 ref. En 
CPresents results of experiments carried out in 
Nigeria on the performance, costs andprofitability 
of variousanimal-powered cultivation equipment, 
viz the ridger plow, the SAMCOT which is a 
modified version of the standard EMCOT 
ridger plow, and the STRAD multipurpose 
toolbar. 
Mic.No: 82103 

1202 Ogungbile, A.O.; Kaul, R.N.;
 
Phillip, D.0.A. 1939. Research


sdies on animal traction In Northern Nigeria.

Animal Traction Research Network Protocol 
Planning Meeting (ILCA), Addis Ababa 
(Ethiopia), 8-15 May 1989, 15p., 9tables; 10 ref. 
En (En) 
CPresentsresults of experimentsat the Institutefor 
Agricultural Research, Zaria, to evaluate selected 
animal-drawn equipment (toolbars, groundnut
lifters, weeders, sugar-cene crushers) and to 
develop aninal-drawn equipment inchding ahigh 
clearance straddle row weeder, a straddle-row 
attachment for the commercial Emcot ridger, a 
land-leveller, a donkey-drawn cart and a single
row cultivator. 
Mic.No: 80556 
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1203 Olmstead, A.L.; Johnston, B.F.;
Sims, B.G. 1986. Forward to the 

past: The diffusion of animal-powered tillage
equipment on small fnrms In Maxico. 
Agricultural History (USA), v. 60(1), p. 62-72,
2 photographs; ref. En 
Elncludes information on the role of the INIA 
(histituto Nacional de Inve.,tigaciones Agricolas) in 
designingand perfecting wheh'd toolcarriers (Yunti-
cultorand Mutdibarra)fior local needs in Mexico. 
Mic.No: 801191 

1204 Pathak, B.S. 1984. Selection and 
application of draught animal 

equipment. 
FAO. Rome (Italy). In: Animal energy inagriculture 	 in Africa and Asia, FAO Expert
Consultation on Appropriate Use of Animal 
Energy in Agrictlture in Africa and Asia, Rome 
(Italy), 15--19 Nov 1982. FAO Animal Production 
and Vealth Paper, no. 42, p. 67-81, I10 fig.,
1 table; 6 ref., ISBN 92-5-X)1474-0 En (Fr)ElDescribes available draft anitnal impletnents for 
'aitu:.soperations, vi- tillage, seeding, cheinieal

applications, irrigation, har'estingand tran.port; 
discusses yokes and harnesses fo.r draft cattle,buffaloe', camels and Miles; and examines factors 
that determine the selection and application f
imNplemient. 
Mic. No: 81)590 

1205 	 Pathak, B.S. 1987. A suney ofagr!cultural implements and ,rop
productiontechniqtues. 
Agricultutal Implements Research and Improve-
ment Centre, Nazareth (Ethiopia), 50p., 8 tables,I map, 16 d.awings En 
0JPresentsresults of a survey of agricultural irn-

plentents and crop production techniques in sit 

regions of Ethiopia from June 1985-June 1986. 

The maresha (ard plow) 
was the mnost comnmon 

animal traction imnple'nt. Includes information
 on repair and maintenace of implements and
available aninal powier (mainilyv oxen). Makes

recommendations for s/tort-, mnedium- and long-

termn design and developmentprogranmnes includ
ing the need for secondary tillage implements

which can be pulled by a single ox amid improved
methods of sowing, weedimg and hernessing anid 
donkey carts ,
Mic.No: 81)562 

1206 	 Reis, O.G.; Baron, V. 1985. 
Machii :.me agricole avec traction 

animale au Bresil. (Agricultural mechanization 
through animal traction In Brazil)Journde d'Etude sur la Culture avec Iraction 
Animale, Paris (France), 7Mar 1985. Machinisme
Agricole Tropical (France), no. 91., p. 24-31,
5 tables, 6photographs; 9 ref Fr 

ElDiscusses historyofanimal tractionin Brazil,use 
of .hutnan, animal and mechanical energy in
agriculture (1965 and 19701, numbers and types of 
draft animals and anitnal draft equipment in
Brazil, promotion of nechanization through
animal traction including use of toolcarriers, a
draft horre improvement project and future of 
antimal draft in Brazil. 
Mic.No: 81216 

1207 	 Richrdson, G.L.; Namane, T. s.d.
The box level, anew Implement for

seedbed preparation with oxen. 
Lesotlo. Ministry of Agriculture. Farming
Systems Research Project, l2p., 4 fig., 4 tables En 
(En)
EOReports results of trials in Botswana in which an 
ox-drawn box level tested for seedbed preparation
for maize, sorghum, beaus a.td winter peas proved
superior to the peg-tooth harrow. 
Mic.No: 8(1119 

1208 Rickards, C.E. s.d. Ox drawn 
equipment.

Zambia. Department of Agriculture, 18p., 15 fig.
En
ciivs inforation on maintaining and adjusting

ox-drawn singl-furrow and ridging ploiw, spike
toothed harrows, single row planters and culthivators. 
Spare partsare illustratedand listed. 

Mic.No: 80421 

1209 	 Rojanasaroj, C.; Fischer, R.C.;
Chakkaphak, C. 1981. Buffalo 

drawn Implements. 
15p. En 
E]Discusses the status ofanintaldrafttechnology in

Thailand, outlining the use ofbuffaloesfor various
 
farming operations, and new developments in
 
animal-po wered farm equipment. 
Mic.No: 86978 

1210 	 Roosnberg, R. 1988. Designing a 
water buffalo plow for Senegal.

Tillers Report (USA), v. 8(1), p. 8-9,14, 3 fig., 

[Describes and illustrates the Makhana water 
b es and illustas the Makorana arbuffalo plow whiic,, has the performance chiarac

teristics ofa Japanese rice plow apartfromi its turnwrest (reversible) capability ad the convenient8idth-of.cut control and which incorporates the
stable amid self-clearing hitchpoint of thetraditional 
Thai paddy plow but is more robust anid only
marginally heavier. 
Mic.No: 80876 

1211 	 Sanborn, J.W. 1891. Draft of 
mowing machines. 

Utah Agricultural Experiment Station Bulletin 
(USA), no. 7, 19p., II tables En (En) 
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OReports on evaluation of different types of 	 Swaziland. Ministry of Agriculture and Cooper
mowing machines under six different kinds and atives. Ministry of Agriculture and Cooperatives
conditions ofgrass and clover. Field Support Guide (Swaziland), no. FSG 64,
Mic.No: 1100557 8p., 5fig. En (En) 

L Briefly describes and illustrates adjustments to 
the ox-drawn mouldboard plow to ensure efficient

1212 Sarker, M.M.; Farouk, S.M. s.d. and improved working.
Animal-drawn mouldboard Mic.No: 80420 

ploughs: An improvement over the existing
"nes. 
Preston, T.R. (ed.); Davis, C.H. (ed.); Dolberg, 1216 Sims, B.G.; Jimcnez, R.R.; Aragon,
F. (ed.); Haque, M. (ed ); Saadullah, M. (ed.). R.A. 1983. MIse au point et essals 
In: Maximum livestock production from d'dpandeurs d'engrals destines aux petits
minimum land. Proceedings of the third seminar, aqrlculteurs mexlcains des reglons tropicales
3. Seminar on Maximum Livestock Production 	 humides. (Trials on fertilizer distributors 
from Minimum l.and, Mymensingh destined for Mexican smal: holders in humid
 
(3angladesh), 13- Ih Feb 1982, p.206-216, 8 fig., tropical regions)

3 tal-les En (en) Machinisme Agricole Tropical (France), no. 99,

D~escribes results (,f field performcnce trials p. 22-4), 20 diagrams, 3photographs, 6tables; 10 

obtained on an improtement over the traditional ref. Fr (Fr En Es)
plow in Bangladesh which was achieved by incor- r3Discusses six machines for fertili.er application 
poratinga relatively larger share with a slight twist designed by UIMA -INIFA P, ,nost of which c i be 
in order to invert and break the soil better, main- attached to toolcarriers. Tabulates results of 
taininga wider cut and a uniform depth. laboratory and field irials. Likely problems are that 
Mic. No: 82081 frequent adjustments to the equipinent are nece.is

airy to take into account the soil and fertilizer 
conditions and relative humidity, and oxidation or 

1213 Sarker. M.N.; Farouk, S.M. 1983. corrosion of netal parts necessitating frequent 
On better utllisatlon of animal cleaning. 

energy. Mic.No: 80958 
Bangladesh Agricultural Univ., Mymensingh. In: 
Maximum livestock production from minimum 
land, 4. Seminar on Maximum Livestock Pro- 1217 Sims, B.G.; Moreno Rico, D.; Albar
duction from Minimum Land, Mymensingh ran Simon, J. 1984 Conceptos y
(Bangladesh), 2-4 May 1983, p. 86-90, 2 fig.; practicos de cero lebranza en malz para el 
3 ref., ISB N 0-86443-1201-I En (En) pequeno agricultor. (Theory and practice of 
lDkcusses recent developments and proposed zero-tillage for maize production by the small 
modifications of aninal-drawn farm implement farmer)
designs in Bangladesh, with particplar reference to Centro des Investigaciones Agricolas del Golfo 
an improved mouldboard type plow developed at Centro, Cotaxtla (Mexico). SARH Folleto 
the Farn Power and Machinery Department of Tecnico (Mexico), no. 1, 39p., 4 drawings,
Bangladesh University and an improved neck- 13 photographs, 6 tables, 1 graph; 24 ref. Es 
harness inadle of wood. (Es) 
Mic.No: 80863 	 0 Describes tile use of the Mexican wheeled tool

carrier, the Yunticultor for maize grown in a zero 
tilluge system.

1214 Sayer, W. 1934. Tests on Dunlop 	 Mic.No: 80189 
pneumatic equipment for farm 

carts, season 1933-34. 
Agriculture and Livestock in India, v. 4, 26p., 	 1218 Sims, B.G. 1984. El programa de 
plates En ingenlerla y mecanizaclon agri-

OReports on tests undertaken in India on four sets cola del tropico humedo do Mexico. (The

of wheels, tyries, wheels and axles for aniial- agricultural engineering and mechanization
 
drawn farm carts, regarding design of carts, draft 	 programme for the humid tropical zone of
 
capacity, life and upkeep of tyres and equipment, Mexico)

effect of tyre wear on roads and fields, adaptability Campo Agricola Experimental Cotaxtla, Veracruz
 
to all agriculural conditions, road damage, and (Mexico). SARII Folleto Informativo (Mexico),

capital cost and earning capacity. 	 22p., 13 fig., 2 photographs Es 
Mic.No: P(X)535 	 ODescribes and illustrates the Multibarra and 

Yunticultor wheeled toolcarriers developed in 
Mexico and promotion of their use in humid

1215 	 Seubert, C. 1984. Adjusting the ox regions.
plough. Mic.No: 80203 
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1219 	 Sims, B.G.; Moreno Rico, D.; Al-
barran Simon, J. 1985. El yuntlcultor:equipo y uso. (The "Yunticultor", equipment


and use) 

Campo Agricola Experimental Cotaxtla, Veracruz 

(Mexico). SARH Folleto Miscelaneo (Mexico),
no. 1.2 3p., 6fig., I table, 3photographs; 9 ref. Es
U Describes the Yanticultoraninal-drawn wheeled 
toolcarrier developed in Mexico and presents
comparative results oftime taken fo~r various farming
operations using the Yunticultor or traditional 
equipment. 
Mic.Ni: 80209 

1220 	 Sims., B.G.; Rico, D.M.; Simon, J.A. 
1987. Control del maleza concultivadoras de tracclon animal para elpeqenoproductor.(Weedcontrolwilth anlmal. 

drawn cultivators for small prodticers)
Agricultura Tecnica en Mexico, v. 13(1), p. 41-60,6diagrams, 2tables: 13 ref. Es (Fs) 
01Presentsresults of trials at (otaxila, Veracruz, in
which four animal-drawn cultivators (the Multi-
barra with three straight or three curved tines and 
the prototype and Victoria model) were compared 
in teris of aieedcosprol, nanoetvrabiliti and 

stability'
v incrops ofntize and beans. " Mic.No: 80537 

1221 	 Sims, B.G.: Johnston, B.F.: 
Olmstead, A.I.: Maldonado. S.J. 

1988. Animal-drawn Implements for small
farms in Mexico. 
Food Research Institute Studies, v.21(1), p. 69-
95, 9 tables, 5 diagrams; 24 ref. En 
OReviews the INIA programne of research into 
agricultural engineering technologies designed to 
meet the needs of small farmers and located at 
Cotartla, Veracruz State, and analyzes related ac-
tivities to encourage local manufacture ofpromising
inplements. Gives details of two anitnal-drawn 
implements which are now manufacturedconercially, the Yunticultor multipurpose wheeled tool-

carrier and the simpler Mrdtibarra toolcarrier. 

Mic. No: 80955 

1222 	 Singh, B.; Varshney, B.P. 1982. Role 

of Improved bullock drawn Im-
plernents In crop production. 

Indian Inst. of Managemem, Bangalore. In: 
National seminar on draught animal power system
in India. Seminar papers, National Seminar on
Draught Anima! Power System in India, Bangalore
(India), 16-17 Jhl 1982, 15p., 7tables En 

]Describes improved bullock-drawn implements
suitable for paddv-wheat rotation, with particular
reference to iniplements for seedbed preparation,
sowing and hanesting; includes data on the 
economics as well as testand detnonstration resuIs of
using the improved implements. 
Mic.No: 80684 

1223 	 Smith, D.J. 1979. Discoverhig horse
drawn farm machinery.

Shire Publications Ltd. Princes Risherough (UK).
Discovering Series (UK), no. 2,15,96p., 31 photo
graphs, 51 drawings: 14 ref., ISBN 0-85263-6(A-4
En 
ElDescrihes and illastrates the vast range of horse
drawn farm equipment (including plows, grubbers,
cultivators, harrows, rollers, drills, reaperv,
binders, root lifters, nuure spreaders atd rakes)
manufactured itthe UK from the Victorian era 
until the horse was replaced b the tractor in the
1930s. Includes chapter.%on horses and harnessing, 
invi'enitors and manufacturers and places wherethese machines can hbCell. 
Mic.No: 80884
 

1224 	 Srivastava, N.S.L.; Menon, R.G. 
1970. The I.I.S.R. bullock-powered 

sprayer.

Indian Farming, v. 1I(
I11), p. 23-24, 1fig., ISSN 
(W)19-4786. En 
E Presents construction detail, operational
requirementts and results offiehl performnance tests 
carried out on a bullock-powered insecticide 
sprayerdeveloped at the Indian Institute of Sugar
cane Research far use on large holdingv.
Mic.No: t(10513 

1225 	 Starkey, P.1t.; Verhacghe, I. 1981. 
A modified triangular spike tooth 

harrow and swamp ieveller. 
Appropriate Technology (UK), v. 8(2), p. 8-9,
2 fig., 3 p. otographs; 2 ref., ISSN 01305-1920. En 
CPresen,s the specifications and construction 
details ofa triangular spike tooth harrowdesigned 
to be inverted for swamp-levelling purposes.
Includes results of performance tests carried out 
under Sierra Leone conditions 
Mic.No: 80765 

1226 	 Starkey, P.H. 1984. Evaluating
equipment for draught animal
 

programmes.
 
Livestock International (UK), v. 12(1,2), p. 3642, 8 p!ates; 3 ref., ISSN 0306-8560 and ISSN

0306-8560. En

]Discusses the need for testing equipment foranimnal traction use based on experiences from
Sierra Leone, outlining tnethodology for equip
ment evaluation and specifications for the plow,
harrow, seeders, weeders and carts. Alsodiscusses 
the need for efficient information exchange and a 
reliable supply ofappropriate equipment. 
Mic.No: 80606 

1227 Starkey, P.H. 1987. Constraints to 
the supply and manufacture of

animal traction equipment: An overview of the 
situation in Africa. 
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Deutsche Landwirtschafts-gesellschaft e. V., they were a highly successful technology. Stresses 
Frankfurt (Germany, F.R.). 7. DLG Symposium the needfor more realism inreporting, appropriate 
on Mechanization, Frankfurt (Germany, F.R.), programmes and more farmer involvement.
19-23 Nov 1987, lop., 5 ref. En Mic.No: 80889 
ECReviews existingfacilities for supply and manu
facture of animal draft equipment in Africa and
 
donor influences, problems of local workshops, 1231 Starkey, P.H.; Sims, B.G. 1989.
 
econoinic distortions, production runs, workshop Animal drawn implements: An
 
location, bureatcracy, donor-financed imports overview of recent research and devel
and their effects on local manufacturing, policy opment.
 
implications, need for appropriate designs and Hoffman, D. (ed.); Nari, J. (ed.); Petheram, R.J.
 
standardization. Concludes that the most import- (ed.). In: Draught animals in rural development,
 
ant area for cooperation Is between equipment International Research Symposium on Draught

suppliers indusers to ensure the appropriateness of Animals in Rural Development, Cipanas (Indo
equipment designs. nesia). 3-7 Jul 1989. ACIAR Proceedings Series,

Mic.No: 8(374 no. 27, p. 248-257, rcf., ISBN 1-86320-003-7
 

Eii (En) 
[lBriefly reviews recent work on ard plows,

1228 Starkey, P.1-1. 1987. Farm power and ridgc-tiers, atnimal-drawn seeders, weeders and 
equipment research at ICRISAT. A nultipurlase toolbarsand discusses lessons to bereview and discussion of fuiure directlons, learnt from* erperiences with animal-drawn 

ICRISAT, Patancheru, A) (india), 58p.. 94 ref. wh,eied toocarriers. Stresses the importance of
En idetifying the causes of low uptake of apparently
OReports on a consultancv visit to ICRISA T improied impicuents by farmers and achieving a
carried out to review past research of thc' Farm better undervtanding of complex interactions 
Power and Equipment Sub-group of the Resource within farpming qsteins. Suggests that research/
Management Progranmne, especially on the development programinis could usefully work
Tropicultor and differ,it types of whecled tool- with fiiruers and biacksmiths to combine re
carriers in Africa and India and rccommends new searcher knowledge of technological options antd 
research thrusts that wouldi make good use of globa! experienres with farming systeins anialysis
ICRISA T's comparative advantage av an inter- and the skills and understanding of local artisans.
 
national research centre. 
 Mic.No: 80539
 
Mic.No: 80028
 

1232 Stokes, A.R. 1963. Mechanisation1229 Starkey, IP.H. 1987. Animal-drawn and the peasant farmer. 
wheeled tool carriers: A case for World Crops (UK), p. 444-450, 1 fig., 4 tables,

caution. 8 photographs; 3ref., ISSN W043-8391. En (".n)
Appropiate Technology (UK), v. 14(11, p. 10- OReports on tit impact of tractors on upland
12, 3 plates, I table; 7 ref., ISSN 0305-(19201. En farming in northern Nigeria and concludes that
OReviews the dscrepancy between research improved ox-drawn ,nachinery, which can be used
findings concerning wheeled toolcarriers and their to take advantage ofti greater yieldpotential oftied
acceptance by farmers, using experiences from ridge farming, offers the greatest hope for increasing
Africa, Asia and Latin America; outlines reasons the productivity of the small-scalefarmer. 
for the toolcar-ier'srejection by farmers. Mic. No: 80224 
Mic.No: 80186 

1233 Teclemariam Berhane. 1979. Study1230 Starkey, P.H. 1988. Animal-drawn on the use of ox-drawn equip
wheeled toolcarriers: Perfected ments for the production of cowpea, maize,

yet rejected. cotton and groundnut under irrigation In 'he
Vieweg & Sohn. Braunschweig, Weisbaden Middle Awash Valley- Melka Werer.
(Germany, F.R ), 61p., 20 fig., 80 photographs, Institute of Agricultural Research, Addis Ababa
5tables; 200 ref., ISBN 3-528-02034-2 En (Ethiopia). IAR Agricultural Engineering Bulletin
DDescribes the development of wheeled toolcarriers (Ethiopia), no. 1, 13p., 7 figures, 5 tables En 
and experiences in Africa, India antd Latin 0I'resents results of utilifziti:, ox-drawn plows,
Amerfca. Discusses reasons for the rejection of harrows, a Stokes Unihar with cultivators and
wheeled toolcarriers by farmers as early as the planters for the productio.,n of cotton, maize,
1960s atid tie anotnaly that, as they had proved groundnuts and cowpeas in irrigated farms at
con*petent and often highly effective under optinnun Melka Werer, Middle A wash Valley, Ethiopia,
laboratory conditions, as late as 1986 most re- with the aim of determining tine taken for farm 
searchers, agriculturalists and decision makers in operations, assessing the quality of operations and
national aid programmes, aid agencies and inter- comparing mantual and machine operations.
national centres were under the inpression that Mic.No: 31075 
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1234 	 Thiec, G. le; Bordet, D. 1988. Etude 
de deux outils de traction animale

visant h r6dulr les contraintes de travail du 
sol en zones sbches. (Study on two animaldrawn Implements designed to reduce
constraints to soil tildagrIn dru areas)
Centre d'Etudes et d'Exprimc ntation du
Machinisme Agricole 4ropicai' Antony (France),
25p., 3 tables, 2graphs. 4drawings; 7 ref. Fr (En
Fr) 
ODescribes two new animal-drawn implements,
the CEEMA Tne (designedfor deep cultivation in 
dry, compacted soil while requiring inininzatn 
tractive forces o encourage infiltration of earlyrains) and 	 the (ffE A 7 rolling 	cultivator orRoliculteur (for surface ultivation of an area thee
times wider than that of a plow on damp soil to 
conserve soil water by creating a mulch effect and
limiting vegetation growth). Gives results of 
comparative performance trials.Mic. No: 8(1128 

1235 	 Thiec, G. le; Bordet. D. 1990. Etude 
de deux outils atteles: reductiondes cintraintes de travail du sol en zones 

sdchos. (Study on two anilmal-drawn Im-plements: 	 reduction of constraints in soilcultivation In dry zones)

Starkey, P.H. (ed.); Faye, 
 A. (ed.). In: Animal
traction for agricultural develo-,ment, 3. Regional
Workshop of the West Africa Animal Traction 
Network, Saly (Senegal). 7-12 Jul 1988, p. 210-
217. 2 photographs, 2 fig., 3 tables; 7 ref.. ISBN 
92-9(81-046-7 Fr (En Fr) 
[JDescribes two new anitnal-drain implements,
the CEEMA Ttine designed for deep cultivation indry,, compacted soil whilh requiring minimun,
tractive force to encourage infiltration of the firstrains, and the CEEAIA T 	 rolling cultivator
(Roliculteur) designed for surface cultivatian on 
damp soil over an area three times wider than that
worked by a plow, to conserve soil moisture by

creating a mulch effect and 
 limniting vegetationgrowth. Trials in the laboratory and in the field t-a

Botswana and Burkina Faso indicated the superi-

ority of the rolling implement over timned ir-

plements.
 
Mic.No: 82050 

1236 	 Thiec, G. le;Bordet, D.s.d. Theper.

formance of Improved tillage
Implements for animai draught. 

s.n., s.I. International Conference on Agricultural
Engineering, Paris (France), 2-5 Mar 1988, 18p.,
4 photographs; 9 ref. En 
ODescribes 	the first prototype of the tinie tillerdeveloped by the Centre d'Experimentation du 
Machinisme Agricole Tropical (CEEMA 7) fordeep cultivation in dry, compacted soil, andoutlines trials carried out on it in Botswana and
Burkina Faso, as well as new prototypes of the 

implement. Also describes the rolling cultivator 
(Rollicueur)and tests carried out on it.
Mic.No: 80025 

1237 	 Thierstein, G.E. 1982. Implements
for dryland agriculture.

ICRISAT. Patancheru, AP (India). Seminar on
Increasing Agricultural Productivity throughEfficient Use of Inputs, Transfer of Technology
and Better Ifrastructure, Bombay (India), 3-
4 Nov 19P,2, 25 p., 8 tables; 31 ref. En (En)
OReviews ICRISA T research including the de
velopment of wheeled toolcarriers (presents
economic results of on-farm verification trials withtoolcarriers). use of crust breakers on red soils, adouble cropping system on Vertisols, a new farning
svstens technology for Vertisols depending on
.'roadbeds and furrows and wheeled roolcarriets
amid a nei' 	 planter.cun-fertilizer drill for attach
mnent to wheeled toolcarriers.Mic.No: 80354 

1238 Uzureau, C. 1982. La fabrication de 
matdriel agrlcole A tractionanimale. (The production of animal-drawn 

farm implaments)
Machinisme Agricole Tropical (France), no. 80,p.40-48, 6 illus.; 3 ref. Fr (En Es Fr)
ElDescribes the production of agricultural ir
plements for animnal traction in West Ari ca. ident
ifying constraints to :the development of animal
traction; and reviews the existing situation in Mali,
Burkina Iaso, Senegal, Niger, Benin, Togo and 
Morocco; inrludes recomnmendations. 
Mic.No: 29668 

1239 	 Vaitilingom, G. 1987. Los proc6
lures d'essal de rnat6rlels agrl

colea au Soudan - Propositions. (Procedures

for the evaluation of agricultural implements

In the Sudan - proposals)
Machinisme Agricole Tropical (France), no. 97, 
p. 29-31 Fr 
0Describes necessary steps infarm inplementevalu
ation, particularly under conditions in the Sudan.
 
Mic.No: 80758 

1240 	 Varma, S.R. 1970. Bullock-drawn 
reaper for wheat harvesting.

Indiain Farming, v. 11(11), p. 25-27,49, 4 fig.,
ISSN 0019-4786. EnEjPresents the construction details and results of
field performance trials of a bullock-drawn wheat 
reaper developed at the College of Agricultural
Engineering, Punjab Agricultural University in 
India. 
Mic.No: P00544 

1241 Varshney, A.C.; Patel, K.V. 1986.
Design, development and field

operation of bullock-drawn castor planter. 
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Indian Journal of Agricultural Sciences, v. 56(11), 
p. 788-791, 1 fig., I table, ISSN W19-5022. En 
(En) 
E0Presents the construction details, functional 
requireinents and results of firld performance tests 
on a bullock-drawn castor planter developed in 
India to automatically, place the seed at desired 
spacing and to drill the ferrilizer near the seed for 
efficient use. 
Mic.No: PIX515 

1242 	 Viebig, U. 1982. Harnessing and 
use of Implements. (Technique

des attelages et mat6riels h traction animale) 
Munzinger. P. (ed.). I,: Animal traction in 
Africa, r. 135-221, 38 fig., 6 tables, ISBN 3-
88085-133-6 En, Fr 
UlDivcsses various types of harnesses and ira-
plements for aninal traction in Africa, with par-
ticular reference to the traction capacity of various 
teams ofanimals; harnesses for cattle, donkeys and 
horses; selection of implements; working methods 

and appropriate implements to be used with draft 

animals under tropical anid subtropical conditions; 

datane'cesarvfor estimnating working time require-

ments; and some aspects of the maintenance and 

supply ofaninal-drawnimplements. 

Mic.No: 80614 

1243 	 Wahg, L.N. 1982. Role of Improved 
agricultural Implements and use of 


draught anima! power syatem. 

Indian Inst. of Management, Bangalore. In: 

National seminar on draught animal power system

in India. Seminar papers, National Seminar on 

Draught Animal Power System in India, Bangalore
 
(India), 16-17 Jul 1982, 7p. En
 
[]Discusses the role of improved agricultural 
implements and the use of draft animal Power 
systemn in Indian agriculture, mentioning the 
advantages of improved and newly designed in-
plements, and the need for proper extension work 
and ensuring the marketability of improved 
products; reviews work undertaken by MADIC in 
popularising improved agricultural implements. 
Mic.No: 80683 

1244 Westley, S.B. (ed.); Johniston, B.F. 
(ed.) 1975. Proceedings of a work-

shop on farm equipment Innovations for 
agricultural development and rural indus-
triallsallon. 
Nairobi Univ. (Kenya). Inst. for Development 
Studies. Workshop or. Farm Equipment Inno
vations for Agricultural Development and Rural 
Industrialisation. Kabete (Kenya), 19-21 Aug
1975. IDS Occasional Paper (Kenya), no. 16,2 3 0p., fig., tables; ref. En 
OPresents papers from a workshop that discussed 
ways of developing practical projects for promoting 
the ase of appropriate technology, increasing agri-

Bibliographic Index: Implements and Equipment 

cultural ,evelopinent through the introduction of 
low-cost fairm equipment well suited to Kenya's 
small-scale farmers, and prornoting rural indus
trialisation through localmanufacture ofappropriate 
items offarm equipment. 
Mic.No: 04728 

1245 	 Wilde, J.C. de. 1967. Implements 
arid machinery.

In: Experiences with agricultural development in 
tropical Africa. Vol. 1 - The synthesis, JohnsHopkins Press. Maryland (USA),'p. 95-131 En 
UDiscusses the introduction of appropriate animal
or tractor-drawn implements in African agriculture, 
identifying technical and other constraints related 
to labour, economics and provision of services; 
outines some ofthe advantages and disadvantages 
of animal traction. 
Mic.No: 01264 

1246 	 Willcocks, T.J. i969. Animal drawn 
toolbar. 

National Inst. of Agricultural Engineering, 
Silsoe, Bedford (UK). Overseas Dept. OLU 
Technical Bulietin (UK), no. 2, 16p., 45 fig. En 
ODescribes the historical development of the 
animal-drawn toolbar (ADT), ways of attaching 
stalks and ridgers, and requirements for primary 
tillage, seedbed preparation, weeding, spraying 
and crop harvesting. Also describes other ancillary 
tools and the assembly of the ADT. 
Mic.No: 80210 

FIELD OPERATIONS 

1247 	 Abiye Astatke; Matthews, M.D.P. 
1982. 1981 Prograss report of the 

cultIvaion trials and related cultivation work 
at Debre Zolt and Debre Berhan. 
ILCA, Addis Ababa (Ethiopia). Highlands 
Programme, 29p., 4 fig., 5 tables En (En) 
OSummarizes results of cultivation trials conducted 
o' clay and clay loam soils at the ILCA Research 
Stations at Debre Zeit and Debre Berhan. both in 
Ethiopia, to test three cultivation systems with 
primnary passes of the traditional plow (the
maresha), tire mouldboard plow, and the spring 
tine, and to evaluate the ;hree systems in relation to 
the three major crops cultivated in each area, culti
vation and weeding time, power requirements for 
cultivation andfinal crop yields. 
Mic.No: 30611 

1248 	 Abiye Astatke; Matthews, M.D.P. 
1983. 1982 Progress report of the 

cultivation trials and related cultivation work 
at Debre Zelt and Debre Berhan. 
ILCA, Addis Ababa (Ethiopia). Highlands 
Programme, 39p., 1fig., 32 tables En (En) 
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OSumnarizesresults of IL CA's trialson clay antd
clay loam' soils at Debre Zeir and clay loaui v soil 
at Debre Berhan, both in Ethiopia, to evaluate
perfornancesof modern animnal-drawncultivation 
implements, i.e. the 2 cnn ,nould boardplow andspring tines, with the traditional "maresha" intermsof cultivationandweeding time needed, draft 
power requirementsandfinal crop -vieldaof three 
principalcrops.Also includes trialresults on post-harvestcultivationas well asquality andquantity ofherbage from seasonally waterlogged pastures 
when rippedwith tines. 
Mic.No: 32528 

1249 	 Abiye Astatke: Matthews, MrD.F. 
1984. Cultivation research In the

highlands 	 programme of the International 
Livestock Centre for Africa. 
ILCA, Addis Ababa (Ethiopia), 16p., 3 fig.,
6 tables; 3 ret. EnOReviews research carried out by ILCA int/ie
highlands of Ethiopia on the use of modern
aninmal-drawn implements for crop production,
mentioning the advantages of using modern tin-
plennents, crop performance and the effects ofseasonal climatic variability and moisture status
of the soil on ti use of modern implements to 
increasecrop yield.
Mic.No: 34915 

1250 	 Abiye Astatke; Bunning, S.; Ander-
son, F.M. 1986. Building ponds

wilh animal power In the Ethiopian highlands.A manual, 
ILCA, Addis Ababa (Ethiopia). Highlands Pro-
gramme, 38p., i3 fig., 4 tables; II ref., ISBN 92 
9053-070- 7 En 
OEsamines work on ptnd construction with
animalpower inthe Ethiopianhighlands, describ-
ing preliminary surveys which, included aerialphotography,field visits and a hydrologicalstudy,

also describes detailed surveys of soil and water

loss. Discussesthie designof theponds and issuesin

the implementation of construction work, 
 with 
particular reference to tie use 	of implements,
trainingof farmersand oxen, workingperiodand

feed requirements. includesnotes on the nanagemnent of conpletedponds. 

Mic.No: 36991 

1251 Anon. 1986. Ploughing with 
draught animals. Course forexten-

slon supervisors and extension workers. 
Zimbabwe. Ministry of Lands, Agriculture and
Rural Settlement. Dept. of Agricultural, Technical
and Extension Services; Institute of Agricultural
Engineering, larare (Zimbabwe). Agricultural
Engineering Training Centre, 154p. En
OPresentsguidelines for extension workers and 
supervisorswho willassistfarmersto achievebetter 
soil and water conservation and to increase crop 

yieldsby folio wing recommended steps in tieprep
aration,planningandplowing of fields with draft 
animals. 
Mic. No: 80(934 

1252 	 Anon. 1987. Crop establishment 
using draft animals, Course for 

extension staff. 
Institute of Agricultural Engineering, Harare
(Zimbabwe). Agricultural Engineering Training
Centre, 152p. En 
UlPresents guidelinesfor extension workers who 
will advise and demonstrate to farmers t/ie correct sequence of crop establishment operations usinganiinialtractionias well as ethodsandimpleneitts
which will coniphtetie sequence quickly andaccu
ratelv wi:ih ninimuni amount ofcultivation. 
Mic."No: 80X36 

1253 	 Anon. 1988. Fiche technique
provisore: le grattage, le labour, le

semis, ie sarciage, le buttage. (Provisional
technical document: Harrowing, tillage, seed-
Ing, weeding, ridging)
Mali. Ministre de I'Agriculture, Volet Fonse
bougou. Div. de Recherches sur lesSyst~mes de 
Production Rurale, v.p. Fr
OlBrief technicalnotes on the need foi and animal 
draft equipment requiredfor harrowing, plowing,
seeding, weeding and earthing-up.Mic.No: 80247 

1254 Anon. s.d. Le labour. La charruo h 
soc h traction anlinale. Description

at reglag,. (The ox-drawn mouldboard plow.
Description and levelling control)
Centre d'Etudes et d'Experimentation du
Machinisme Agricole Tropical, Antony (France),
14p., 15 fig. Fr 
r2Reviews tie objectives and characteristics of
tillage in generaland describes the mniajor features 
and techniquesfor levellingcontrolofan ox-drawn
niouldboardplow known as tie "Liancourtoise". 
Mic.No: 02442 

1255 Arema, J.A.s.(]. Effect of different 
cultivation techniques on Infil

tration In Samaru.
 
Cornmonwealih Secretariat, London (UK). Food
Production and Rural Development Div. in:

Proceedings of the appropriate tillage workshop,

Appropriate Tillage Workshop, Zaria (Nigeria),

16-20 Jan 1979, p. 61-63, 4 tables; 3 ref. En
CPresents results of expe) .ments carried out in
Samaru, Nigeria, to assessrelative infiltrationrates
and bulk density of maize plots as indicatorsof
changes in soil physical properties. Treatments
included zero tillage, manual (hoe t"'.ge), bullock
powered tillageand tractor-poweredtillage. 
Mic.No: 82104 
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1256 Ashburner, J.E.; Mamane, Y. 1990. ILCA, Addis Ababa (Ethiopia), 26p., 3 fig.;
The development of animal traction 5 tables En 

equipment adapted to the rainfed areas in the Li!)i'cribev the achievements and problems
Republic of Niger. ,uMuIttt'edduring the excavation of tie ILCA 
Starkey, P.H. (ed.): Fayc, A. (ed.). In: Animal p:dtiti Debre Berhan, Ethiopia, and discussesthe 
traction for agricultural development, 3. Workshop progress of a pilot programme initiated in the dry
of the West Africa Animal Traction Network, .stson of 1983-84 to excavate ponds using ox-
Saly (Senegal), 7-12 Jul 1)h8, p. 413-421, 4 fig.. drawn scoops, outlining activities related to,pond
5 tables, IS13N 92-9081-046-7 design and site selection, limitationstoproductivity
Ol'rovides background to animal traction use in experienced ilthe piiotscheme and acceptabilityof 
the rainfed areas of Niger. Iresentsdata from on- the technology in Ethiopia. Includes recominen
firnz tillage trials using different types of animal- dations. 
drawn implements, including ph;ws, scarifying Mic.No: 34271 
sprin' tines, rigid tines and ridgers. Trial treat
ients included system of tillage, ferilizer levels 1261 Dihenga, H.s.d. Tanzania's experl

and presence of crop residuesfromn previous Year. 
Concludes that. mouldboardplows may increase ence Inappropriate technology for 
yiehl,
but work isslow, atl there is a danger of tillage operations.Commonwealth Secretariat, London (UK). Food 
erosion on sandy soils: scarifying is quicker ;haa 

owig and an improved imp et shoul e de- roduction and Rural Development Div. In: 
veloped; rse of twiu tint's it .,triptillage is difficult, Proceedings of the appropriate tillage workshop,and the technology eeslrhrdeeo en; Appropriate Tillage Workshop, Zaria (Nigeria),
ridgingisshwertlantneeds l hurther development 16-20 Jan 1979, p. 117-125, 6 tables. 6 photo
sandy soils. graphs, 1map: 8ref. En 
Mic. No: , UReviews past and current research into appropriate tillage techniques in Tanzania including 

studies at Mbeya where an ox-drawn multipurpose
1257 lfloni. M. 1968. Exp6rimentation toolcarrier was used in minimuml tillage oper

cutluro attel6e. (Animal traction ations. 
trlale) Mic.No: 80212 
Unimu Nidrienne de Crddit et de Coopdration, 
Niawcy.v.p., tables Fr 
Ul're.:,t-its a comparative study on soil prep- 1262 Dugue, P. 1985. Preparation du sol 
aration, management and tillage in Niger, with on zone Sahtlo-Soudaninne 
notes on traction power and utilization of ir- (Yatenga: Burkina Faso). Atouts et contraintes. 
plements for different farmn operations. (Soil preparation in the Sudano-Sahellan zone 
Mic.No: 75427 (Yatenga, Burkina Faso). Successes and 

constraints).
 
Centre tieCoopdration Internationale en Re1258 Blondin, M. 1969. Etude surlsamise chcrche Agronomique pour le Developpement,
 

en veleur des terres. (Study on Ouagadougou (Burkina Faso). FSU/SAFGRAD
land reclamation) Workshop: Technologies Approptides pour
Union Nigdrienne de Credit et de Cooperation, les Paysans des Zones Semi-arides d'Afrique
Niamey, 78p. Fr Occidentale, Ouagadougou (Burkina Faso), 2-5 
EiLists implements required by farmers for land Apr 1985,29p., 12fig., 13 tables, I map; l0ref.Fr 
reclamation work, with notes on the technical and DPresents resulto offield triaisover three years in
financial apccts, which draft animals were used for soilpreparation
Mic.No: 75442 and discusses constraints to the success of animal 

traction. 
1259 Brigden, R. 1984. Ploughs and Mic.No: 80238 

ploughing.
Shire Publications Ltd. Princes Risborough (UK). 1263 Duret, T.; Baron, V.; Barbosa dos 
Shire Album (UK), no. 125. 32p., 36 photo- Anjos, J. 1986. "Syst~mes de
graphs, 10drawings; 14 ref., ISBN0-85263-695- culture" expdrimentds dana le nord-est du 
4En Brtsll. (Farming systems tested In north east 
V_]Describes and illusirates plows and plowing Brazil)

metheds used inthe UKfror the earliest times to Machinisme Agricole Tropical (France), no. 94,


62tihe present day. p. - 74 ,4 fig., 8 tables, 8photographs; 11 ref. Fr 
Mic No: 80879 (En Es Fr) 

El Presents results of trials in North East Brazil to
1260 Bunning, S.198,. Pond construction compare effects ofsixfarming systems using equip

using drught oxen Inthe Ethiopian ment ranging front traditional implements to
highlands. Progress report 1983-1984. animal-drawn wheeled took.,-riers on optimization 
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of implements used, operation times, soil water-
holding capacity and crop yields.
Mic.No: 80211 

1264 	 Fleur, D.-G. 1987. M, asuroments 
of tillage effects of ax-drawn Im-

plements, ind physical conditions In the 
seedbed: Cc mparison with tractor-inountedImplements. A study from the Arsi region ofEthiopia. 
Swedish Univ. of Agricultural Sciences, Uppsala.International Rural Development Centre. IRDC
Working Paper (Sweden), no. 41, 55p., I I fig., 43 
!ables; 10 ref.. ISSN 0280-4301. En (En)DReports results of a field stud' undertaken to
study the tillageeffects ofanimnal-drawn tools, with
particular emphais on seedbed conditions both
before and immediatel' after planting; compares
,Csu/ts with those obtained fr tractor impements; 
and provides suggestions for modifications ofexisting implements and proposals for further 
investigations. 
Mic.No: 78793 

1265 Gibbon, D.;Harvey, J.;iubbard, K. 
1974. A minimum tllage system for

Botswana. 
World Crops (UK), v. 	 26(5), p. 229-234,
17 photographs; II ret., ISSN ()43-8391. En (En)
ORepoits on a study to evaluate factors limiting
arable crop production in asemi-arid environment 
and investigate means of improving the reliability
offood crop production by smallfarmnersin Bots-
wana relying on animal power. Includes work 
carried out on use of the Versatool animnal-drawn 
toolcarrier.Mic.No: 80188 

1266 	 Havard, M. 1986. Las principaux
types de travaux du sol effectuis 

par Ia traction animale au Sdndgal. Observa-
tions et mesures utiles pour leur caract6risa-

tion dans !es essals agronomiques. (Types of
animal-powered tillage work in Senegal)
Machinismc Agricole Tropical (France), no. 93,p. 6-14, 1fig., 4 photographs, 3tables; 10 ref. En

(En Es Fr) 

DDescribes tile major animal-powered tillage

operations undertaken in Senegalese 
 rainfed
agriculture in rela;ion to the physico-chemical
properties of the soil, implements used, available 
traction power and existing cultural practices.
Mic. No: 80977 

1267 	 Herblot, G. 1982. Une expdrimenta-
tion "travail dii sol en sec" enHaute-Volta. (Experiment on dry tillage In

Upper Volta) 
Machinisme Agricole T'opical (France), no. 85,
p. 3-41, 12 fig., 44 photographs, 2 graphs, 13
tables Fr (En Es Fr) 

OPresentsresults of trials on tillage practices using
animal and tractor-drawn equipment for sorghum,
groundnuts and maize under dry conditions at the 
Gampela Experimental Farm, Burkina Faso
aimed at developing methods for control oferosion
and runoff. 
Mic.No: 80239 

1268 Inns, F. 1985. Intercultlvation.
 
In: Tools for agriculture. A buyer's


guide to appropriate equipment, IntermediateTechnology Publications. London (UK), p. 31
36, 5 fig., 2tables, i photo, drawings; 8 ref., ISBN
0-946688-36-2 En 

lDiscusses 	 reasons for performing interculti
vation and describes equipment used including
animal-drawn equipment, yokes and harnesses.
Illustrates and describes animal-drawn hoes,
cultivtors and weeders and gves details ofmanu
facturers. 
M.c.No: 80892 

1269 	 Islam, S.O.; Mwaita, S.K.; Polhill,
R.T. s.d. Livestock and the

Improved management of dark clay soils
(Vertisols) In semi-arid areas.
 
Magarini Settlement Project, Malindi (Kenya),

9p., 2 tables; 5 ref. En
 
U Presents results of trials in which t/ie Victor),
plow (Indian), the Machakos Integrated Develop
nent IProject unit (a T-shaped toolbar) and tile
FAO Siakago unit were compared for plowing
(54 farms) and weeding (24farins) using oxen.
Mic.No: 80268 

1270 	 Kaul, R.N. s.d. Some consider
ations for tillage research.

Commonwealth Secretariat, London (UK). Food
Production and Rural Development Div. In:Proceedings of the appropriate tillage workshop,
Appropriate Tillage Workshop, Zaria (Nigeria),
16-21 Jan 1979, p. 23-27, 2 tables En
DDiscusses the scope and objectives of tillage in

general, hoe-farming 
 and animal power, thecurrent status of animal traction in Nigeria,

problems with lack of equipment and inadequate

user training and tile need to improve nutritional
 
and draft characteristics ofdr -ft oxen. Reports on
encouraging experiences using donkeys for tillage
and weeding. Stresses the needfor concurrent inter
national testing oftoolbars.
 
Mic.No: 80226 

1271 Keegan, T. 1984. Horse ploughing.
PMS Publications. Warminghurst

(UK), 32p., 20 photographs, 18 drawings En
DWritten in response to the renewed interest inplowing with heavy horses in the UK, contains a
brief history of the plow and sections on breeds of
plow horses, tile art ofplowing, plowing matches, 
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horse-plowing socielies, types of horse plows, 	 1275 Loev.en-Rudgers, L.; Rempel, E.;
harnessing and decorating the plow horse. Lists Harder, J.; Harder, K.K. 1990. 
events and locations where horse plowing ca; be Constraints to the adoptlor itanimal traction seen in the UK. weeding technology In the Mbeya region of
Mic.No: 80882 Tanzania. 

Starkey, P.H. (ed.); Faye, A. (ed.). In: Animal
traction for agricultural development, 3. Regional1272 Klaij, M.C.; Serafini, P.G. 1990. The 	 Workshop of the West Africa Animal Traction 

potential Impact of the use of Network, Saly (Senegal), 7-12 Jul 1988, p. 460animal traction on millet-based cropping 471, 36 ret., ISBN 92-9081-046-7 En (En)
systems in the Sahel. 0DiscuLvses the role of the Mheya Oxenization 
Starkey, P.H. (ed.); Faye, A. (ed.). In: Animal Project in promoting use o" anitnal traction for
traction for agri"ultural development, 3. Workshop weeding in ,naizebyfarmers already plowing using
of the West Africa Animal Traction Network, cattle. Constraints inchude lack of locally available
Saly (Senegal), 7-12 Jul 1988, p. 422-429, 1fig., cultivators, poor quality of those available, lack
3 tables, ISBN 92-9081-046-7 of village level repair services and crafsnen,
[3'resents results of long-termn field experiments emphasis on inter-row as opposed to over-the-row
carried out at the ICRISA T Sahielian Centre in cultiva:ors, poor extension and liaison with farmers
Niger on the effects of tillage, fertilization, crop to seek their views, lower yields andpoor function
management and crop residues on the production ing ofcultivators due so late weeding, difficulties in
ofpearl millet (Pennisetumn glaucwm). Concludes trininganimals to follow crop rows and fears that
tha:animal-powered inter-cultivation is effective if ctde or cultivato's would damage crops. Discusses
accompanied by hand-weeding within rows and means of red',cing these constraints including
animal traction reduces the problems caused by the training of "contactfarners" to continue the exten
labour bottleneck 4t weeding time. The timing of sion effort. 
tillage with draft animnals had no effect on yields, Mic.No: 82042 
suggesting that end-of-season cultivation may be a 
viable option. Comoparativedata is presented on 
labour requirements and crop yields using hand 1276 Lumphezi, E.Y.K. 1977. The effect
cultivation and animal traction. of alternative methods of land
Mic.No: 82237 	 preparations by oxen on physical properties 

of soil and maize yield.
Bunda College of Agriculture, Lilongwe1273 Lal, H. 1986. Development of 	 (Malawi), 12p., 7tables, 2 fig.; 8 ref. B.Sc. (Agri

appropriate mechanization for the culture). En (En)
"W"-form soil management system. 0Presents results of a study on the effects ofhand
Soil and Tillage Research (Netherlands), v. 8, cultivation, ox plowing/ridging and ox plowingi
p. 145-159, 1fig., 4 tables, 8 photographs; 7 re!. harrowing/ridging on the soil's physicalproperties
En (En) and on naize yield at the Bunda College Research 
DDescribes the "W"-form soil managemnent Farn in Malawi.
 
system designed to improve rainwater harvesting Mic.No: 55049
 
and to control run-off and erosion. Details oper
ational requirements for implementing and re
shaping the system using aninal traction (tra- 1277 Matthews, M.D.P. 1985. Seed-bed 
ditional implements or whee!ed toolcarriers) or preparation.
tractors. In: Tools for agriculture. A buyer's guide toMic.No: 80213 appropriate equipment, Intermediate Technol

ogy Publications. London (UK), p. 5-1 i,4 fig.,
3photographs, dr':wings , ISBN 0-946688-36-21274 	 Lekezime, P. 1988. Mechanical En 

weeding with animal traction: ODescribes reasons for and n 'ans of perforning
Some prerequisites. seedted preparatioi with a section on animal-
Starkey, P.H. (ed.); Ndiame, F. (ed.). In: Animal powered cultivation. Illustrates and describes 
power in farming systems, Vieweg & Sohn. animal-drawn plows, harrows, ridgers, bund-
Braunschweig, Wiesbaden (Germany, F.R.). 2. formers, levellers and rollers and gives details of
West Africa Animal Traction Networkshop, 	 mantfacturers. 
Freetown (Sierra Leone), 19-25 Sep 1986, 	 Mic.No: 80891 
p. 350-352, ISBN 3-528-02047-4 En (En)
U1Problens with existing crop management
systems which render mechanical weeding inef- 1278 Monnier, J. 1965. Contribution h 
ficient are described and a system is suggested that I'#tude de Ia traction bovine au
allows effective use of weeders. C-4ndgal. 1' partle. (Study of cattle traction In
Mic.No: 82030 Senegal. Part 1) 
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Machinisme Agricole Tropical (France), no. 10, 
p. 3-21, photographs, tables Fr 
rDescribesanimal traction research carried out by
the Centrede Recherches Agronomiques, Bambey
(Senegal) and presents results of harrowing andsoilpreparation trials on various soil types.
Mic.No: 80278 

1279 	 Munzinger, P. 1985. Sowing,
planting and fertilizer distribution. 

In: Tools for agricuhure. A buyer's guide to
appropriate equipment, Intermedia;e Technol-
ogy Publications. London (UK), p. 57-60, 8 fig.,
I photograph, drawings, ISBN 0-946688-36-2 En 
C-Discusses the importance of controlh'd sowing,
planting and fertilizer distribution and describes 
and illustrates available equipnent, including
anhnal-drawnseeders, and gives details of manu
facturers.
Mic.No: 80893 

1280 	 Orev, Y. 1976. Improving single
furrow animal ploughing In 

Botswana. 
World Crops (UK), v. 28(6), p. 252-253, 6 fig.,
ISSN 0043-839!. En 
LProposesaninianuntillagesystem for Botswana 
usingsingle-furrowplowsowned by mostfarners, 
the only new investment required being in carts and 
3-pad harnesses. 
Mic. No: 80465 

1281 Schmitz, 1-1.1990. Le semis direct 
sous mulch dans les petites

exploitations du Sud-brdsillen. (Direct sowing
under mulches in smnallholdings In southernBrazil) 
Starkey, P.H. (ed.); Faye, A. (ed.). In: Animal 

traction for agricultural development, 3. Regional

Workshop of the West Africa Animal Traction

Network, Saly (Senegal), 7-12 Jul 1988, p. 237-

241, 4 photographs; 13 ref., ISBN 92-9081-

016-7 Fr 
DDescribes trials in southern Brazil in which theidea of mulching was introduced to the farmer and 
direct sowing techniques using animal-drawn ir-
plemnents were investigated and compared with 
traditional manual methods. Discusses prospects
for the future success of the system in the region.
Mic.No: 82152 

1282 	 Sene, M.; Garin, P. 1990. LotraivaiIa dent sur sol gravllonnare au 
[gadentigenrol rvllonenare.au)

S6ngal. (Tine tillage on hardStarkey, P.H. (ed.); Faye, A. ).lsInSenegal)(ed.). In: Animal 
traction for agricultural development, 3. Regional
Workshop of the West Africa Animal Traction 
Network, Saly (Senegal), 7-12 Jul 1988, p. 218
223, 1graph, 4 tables, ISBN 92-9081-046-7 Frr Describes trials in the southeast ofSine Saloum 
(Senegal) in which soil was worked using an 

ox-drawn G-tine (chisel-type) at the end of the dry 
or rainy seasons to improve the infiltration ofearly
rains and to reduce soil erosion. 
Mic.No: 82056 

1283 Starkey, P.H.; Verhaegh, !t. 1982. 
Weed control in maize using

draught animals.Livestock International (UK), v. 10(3), p.64-69,
3 fig., 8tables; 3 ref., ISSN 0306-8566. En 
[UPresents results of experiments conducted to
investigate the use of multipurpose anitnal-powered
toolbars and compare their effectiveness with the 
use of hand labour and tractors in Sierra Leone in 
terms of time spent cultivating ,naize, efficiency in 
weed control and overall costs. 
Mic.No: 28775 

1284 	 Virmani, S.M.; Willey, R.W.; 
Reddy, M.S. 1981. Problems, 

prospects, and technology for Increasing
cereal and pulse production from deep black
soils. 
ICRISAT, Patancheru, AP (India). In: Improv
ing the management of India's deep black soils,
Seminar on Management of Deep Black Soils for 
Increased Production of Cereals, Pulses, and 
Oilseeds, New Delhi (India), 21 May 1981, p. 21
36, 3 fig., 4 tables, 4maps; 5 ref. En 
ElDescribesthe ICRISA T approach in developingsuitable farming systems for Vertisols based on a
broadbed-and-furrow system and use of wheeled
toolcarriers. 
Mic.No: 80865 

1285 Willcocks, T.J. s.d. Semi-arid tillage

research In Botswana.
 

Commonwealth Secretariat, London (UK). Food
 
Production 	 and Rural Development Div. In:Proceedings of the appropriate tillage workshop,
Appropriate Tillage Workshop, Zaria (Nigeria),
16-20 Jan 1979, p. 127-146, II fig., II tables; 22 
ref. En 
CHighlights findings ofexperiments conducted i
 
Botswana to describe optimum tilthfor reliable and
 
efficient crop production in terms of tillage depth,

soilporosity (bulk density), moisture conservation
 
and sheer strength, and clod size; to assess quan
titatively the amount of input energy necessary to
 
reduce soil bulk density when using different types
of tillage implements (both animal-drawn andtractor-operated) and to determine the energy input
necessary to produce one tonne of grain; and tospecify a tillage system that can be adopted by thefanner in relation to time of year and available 
draftpower.
Mic.No: 82101 

1286 	 Zerbo, D.; Toure, A.; Toure, M. 
1986. Temps de travaux des prin-
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cipales cultures au Mali. (Working time lBriefly describes the GTZIGATEprojectained
required for major cultural operations In Mali) a! imrra n'nent and propagation of anitnal-
Mali. Minist&re de I'Agriculture. 23p., 15 tables; powered technology as a possible alternative for 
10 ref. Fr small farm mechanization in developing countries 
ECOnpares times taken for the various cultural together with implementation of animal-powered
operations required forcotton, groundnuts, maize, systems in Senegal, Burkina Faso, CentralAfrican 
sorgham nd rice by traditional hand hlbour, Republic and Sierra Leone. (ives full case studies 
animal trartion and motorized equiptment. 	 of an animnal-powered mill in Senegal, animal 
Mic.No 80248 	 powered water-lifting (including the ox-driven 

Gaeroult system) and universal animal power. 
Discusses organization of animal-power tse atWATER-RAISING SYSTEMS AND village level, and organization atd dissemination 

ANIMAL-POWERED GEARS ofprogrammues. 
Mic.No: 81170

1287 	 All, N.; Pandcy, M.M. 982. Use of
 
animal power in harvest and post


harvest operations. 1291 Anon. 1986.Animal power technol-
Indian Inst. of Management, Bangalore. in: ogy. A program from GTZ/GATE in 
National seminar on draught anir,,al power system West Africa and Implemented by Projekt
in India. Seminar papers, National Seminar on Consult.
 
l)raaiiht Animal Power System in India, Bangalore G(r,aian Appropriate Technology Exchange,

(India) 16 17 Jul 1982, 14p., 4 fig., 3 tables; -.schborn (Germany. F.R.), 4p. En
 
h ref. En U-Describes a G TZIGA TE multi-regional project

[2]'Evaluates theuse of anialpower fir harvest which started in 1984 with the aim of inproving
attil posthariv-tolerition.%in hidia, with paiticlar and promoting aninal-powered technology as a 
refi're'c
to operations mch as harvesting, threshing, possible alternative far small farn inechanization 
oilseed milling. chauf cutting, sugar-cane crushing in developing countries and has itplemenited
atidtra. sporuation; cotpares tanutl,a aninialud 20 atital-poweredsystems in Senegal, lurkina 
mechanical si stems. Faso, Central African Republic and Sierra Leone. 
Mic.No: 8169 	 Mic.No: 81169 

1288 Anon. 0)75. Animal-driven power 1292 l3aqui, M.-A. 1986. Animal-driven 
gear. pump InBangladesh.

UN. Geneva (Switzedand). l)iv. of Narcotic RNAM Newsletter (Philippines), no. 25, p. 12,
Drugs, 30p.. I0photographs En I table, I photograph En 
r( ontains technical descriptions ofanintal-driven E Describes an anirnal-driven pump designed, 
powergear (small and large power units, threshing made and tested in Bangladesh, fo~r draiving
,nachie, chaff-ctting or rhopping mtachine, 	 groundvater and presents brief test results using
grinding imill, wiinnower and root cutter) to aid the bullocks anid buffaloes. 
authorities in facilitating the village-level intro- Mic.No: 811174 
duction of such equipment for processing netv 
crops intended to replace the cultivation of narcotic 1293 Baqui, M.-A. 1986. Developing an 

81154
ic.o:s. 	 animal-driven pump to draw 
groundwater. 

IRRI Newsletter, v. 11(5), p.37-38, 2 tables En
1289 	 Anon. 1985. Sortir I'eau du pulits  E]Describesbriefly an anitnal-drivengroundwater

des attelages pour utillser Ia punp with a positive displacement puimping tnit
traction animale. (Lifting water from wells - that draws and delivers water through reciprocating
harnesses for using animal traction) pistons; includes results of tests on the pump's
Inter-Tropiques (France). no. II, p. 31-31, 10 performance and outlines costs involved. 
drawings Fr Mic.No: 806111 
E Describesand illustrates aninial-powered water
lifting systems.
Mic.No: 81172 1294 	 Bielenberg, C. 1988. The develop

ment of an animal traction grinding
mill for village groups InSenegal.1290 	 Anon. 1986. Animal powertechnol- Tillers Report (USA), v. 8(1), p. 10-12, 5 draw

ogy. A program from GTZIGATE In ings, I photograph En
West Africa. ULDescribes the Low'e/Gueve animal traction tnill 
German Appropriate Technology Exchange, which eliminates the heavy gearing normally used 
Eschborn (Germany, F.R.), 31p., I table, inrotary animal-poweredsystems by transntitting
5 photographs, 6 drawings En the aninial power to the equipment via a car tyre 
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which rolls along a circular track just inside the 
animal's path. Following observations on per-formance of 10 prototype animal traction mills
installed in villages arowi:d Koalack, Senegal,proposes a simpler version of the mill which could
be produced by artisan blacksmiths throughout
West Africa or could be manufactured by better-
equipped workshops, sold as a kit and assembled
by villagers themselves. Discussesconstraints to the 
widespread use ofanimal traction for cerealmilling
in Sahelian Africa. 
Mic.No: 80419 

1295 	 Boie, W. 1989. Introduction of fal-
ntal powered cereal m~lla. (Intro-ductponderr manlgepouro reuns l.Ir)

Vieweg & Sohn, Braunschweig, Wiesbaden. Esch-born (Germany, F.R.), 70p., phoi.graphs, tables,
drawings; 2(0ref., ISBN 3-528-02045-8 En, FrCA guide for the implementation of animil
powered mills in developing countes discussing
technical arid socio-econonic factors and the
construction of the mills. Includes an amnex with 
information on technicalfoundatioisforthe evalu-
ation of animal powered mills, a curriculum forproject implementation, comparison of the
economic efficiency of animal-powered mills and 
motor mills, lists of relevant publications andcontact addresses. 
Mic.No: 80513 

1296 	 Brandon, P.G. 1983. L'expdrlence
d'un constructeur de pompes h 

man ga au Maroc. (Experlence, with theconstruction of animal-powered pumps In 
Morocco)
Machinisme Agricole Tropical (France), no. 84,p. 38-43,2 plates, I table Fr (En Es Fr)
ORelates experience which took place in Morocco
from 1960 to 1965 with tie developnent and instal-

lation of 83 cariel-driven pumps equipping wells

which variedfrom 10 to 771neters in depth.

Mic.No: 80767 

1297 	 Burton, J.D. 1986. Water provision

and water lifting technologies


using livestock In semi-arid areas,

Intermediate Technology Development Group,

Rugby (UK). International Technology Development Group, Agriculture and Water Develop-ment Forum, Rugby (UK), 27-28 Jun 1986, 6p., 

I table, I graph; 8 ref. En
CDescribes traditional and modern animal water-
lifting devices and stggests that uptake of suchsystems in Africa will depend on tie wider isuesofintroduction of animal draft power.
Mic.No: 80167 

1290 	 Busquets, E. 1986. The power gear
makes it worthwhile to keepdraught an~mals. 

GATE (Germany, F.R.), no. 86/4, p. 13-16
I photograph En (En Es Fr)
ODiscusses animal power gears and their role it
making further use of draft animals. Describes thGTZ/GA TE Power Gear Project and detail, 
power gear systems installed in Burkina Faso (8),Senegal (7), Sierra Leone (3) and Central Africall
Republic (2) and the introduction ofpower gearsgiving the example of the village of N'Gan in 
Senegal. 
Mic.No: 81!68 

1299 Finn, S. 1986. An ox-powered 
sweep for stationary power.Tillers Report (USA), Fall/Winter, p. 4,10,

2 photographs, 2drawings En 
[]Describes aprototypeox-poweredcircularsweep
adapted from historical models for generating
stationary power for equipment such as grain
grinders, silage choppers, corn shellers, threshers
and water pumps and designed with availability of
materials and ease offabrication inimind. 
Mic.No: 80917 

1300 Gaithier-Pilters, H. 1972. Le puits
pastoral dansle d6sert. (Pastoral

wlls In the desert)al nth 	 e et 
Miferma - Informations, no.12 illu,;. Fr	 

23, p 50-56, 
r]Describesdifferent types ofpastoral wells operated by human or animal power for watering
carnels in the desert of Mauritania, with notes on
their management.
Mic. No: 08253 

1301 	 Goubert, D. 1982. Exhaure 	 h
traction 	 animale au S6n6gal.

(Animal powered water Ilfding In Senegal)
Environnement et Ddveloppement du Tiers-
Monde, Dakar (Sdndgal). ENDA Environne
ment Africain (Senegal), no. 48, 18p., 6 fig. Fr 
C-Describes a new animal-powered system for
raising waterinstalledin the GossasandKoumpen.

toum regions of Senegal. Economic and social
aspects are discussed.
 
Mic.No: 80280 

1302 -ofkes, . 1985. Water lifting.
In: Tools for agriculture. A buyer's
Ind o ult , A uer 'stooappr ri 

guide to appropriate equipment, Intermediate
Techinology Publicaions. London (UK), p. 939 4fig.,Stables, 1photograph, drawings;2 ref.,ISBN 0-946688-36-2 En 
[dDiscusses means of lifting water and compareshumans, animals and motors as power sources.
Describes and illustrates equipment available,including animal-powered pumps, and gives
details ofmanufacturers. 
Mie.No: 80694 
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1303 	 Jacobi, C.; Lowe, P. 1984. Diffusion 
des manages: I'approche d'ENDA. 

(ENDA's approach to the extension of animal 
power technology) 
Environnement et Ddveloppement du tiers 
monde, Dakar (Sdndgal). ENDA Environnement 
Africain (Senegal), no. ET 119 F,4p. Fr 
CBriefly describes the role of ENDA (Environment 
and Development in the Third World) in testing 
and developing animal-power technology, collecting
and disseminating information on appropriate
technology and assisting in the implementation of 
animal-power technology projects. 
Mic.No: 80176 

1304 	 Jacobi, C.; Lowe, P. 1984. Diffusion 
des pompes "Guziroult": Impacts

techniques et soclaux. (Introduction oi 
"Gueroult" pumps: Technical and social 
Impact) 
Environnernent et Dcveloppement du Tiers-
Monde, Dakar (Sdndgal). ENDA Eivironne.. 
ment Africain (Sdndgal), no. ET 121 F,ip., 3fig. 
Fr 
UDescribes technicalandsocial results ofthe intro-
duction of Gueroult pumps for water-lifting in 
Senegal. 
Mic.No: 80177 

1305 Jacobi, C.; Lowe, P. 1984. Pomper 
I'eau avec le Gueroult au village.

(Pumping water with "Gueroult" pumps in 
villages) 
Environnement et Dveloppement du Tiers-
Monde, Dakar (Sincgal). ENDA Environne-
ment Africain (Senegal), no. ET 122 F. l3p. Fr 
UDescribes technicaland social problems resulting
from introduction of Gueroult pumps for water-
lifting in villagesin Senegal.
Mic.No: 80178 

1306 	 Jacobi, C.; Lowe, P.1984. Quelques 
techniques d'exhaure do i'eau au 

Sahel. (Some water lifting techniques In the 
Sahel) 
Environnement et Ddveloppement du tiers 
monde, Dakar (Senegal). ENDA Environnement 
Africain (Sdndgal), no. ET 120 F,8p., 10 drawings
Fr 
OBriefly 	 describes traditional water-lifting 
methods of the Sahelregionof 15frica togetherwith 
modern alternatives. 
Mic.No: 80179 

1307 	 Jacobi, C. 1985. Raising water with 
the Gueroult creats conflicts. 

GATE (Germany, F.R.), no. 85/2, p. 40-42, 
1drawing En (En Es Fr)
0Describes socio-economic problems associated 
with the btroduction of the Gueroult water-lifting 

technique in villages in Senegal, mainly its accept
ance by ar-ible farmers and rejection by nomadic 
cattle farmers and anxiety of women regarding 
working with draft animals. 
Mic.No: 80182 

1308 	 Khepar, S.D.; Kaushal, M.L.; 
Verma, S.R. 1982. Present status of 

animal drawn water lifting devices In India. 
Indian Inst. of Management, Bangalore. In: 
National seminar on draught animal power system 
in India. Seminar papers, National Seminar on 
Draught Animal Power System inIndia, Banga
lore (India), 16-17 Jul 1982, 24p., 9fig.; 7ref. En 
0Discusses methods of lifting water by animal 
power it,lndia, describing low. medium cnd high
head-water lifts; andreviews research and d-. elop
ment efforts towards the development of animal
drawn lift irrigation pump, describing the design of 
iis va-ious components, installation procedures
and operation techniques. 
Mic.No: 80675 

1309 	 Koroma, J.; Boic, W. 1988. Demon
stration of animal power gear 

systems at Rolako Ox Plow Centre. 
Starkey, P.H. (ed.); Ndiam, F. (ed.). In: Animal 
power in 	 farming systems, Vieweg & Sohn. 
Braunschweig, Weisbaden (Germany, F.R.). 2. 
West Africa Animal Traction Networkshop, 
Freetown (Sierra Leone), 19-25 Sep 1986, p.43
45, 3photographs, ISBN 3-528-02047-4 En 
U Describes a single-purpose gear system used to 
drivea moize mill with asingleox, and a prototype
multipurpose animal-powered gear system
intended to drive vw-ious crop-processing 
machines. 
Mic.No: 82002 

1310 	 Lowe, P.1983. Atthe heart of Egyp
tian agriculture -the sakia. 

GATE (Geimany, F.R.), no. 83/4, p. 28-31, 2 
photographs, I drawing En (En)
E-Describes the importance of ihe sakia as an 
animal-poweredwater-lifting device in Egypt both 
historically and at the present time in amodified 
form. Discusses the GA TEsurvey ofsakia technol
ogy to serve as astarting pointforpromotion ofthe 
sakiain otherpartsof the world. 
Mic.No: 80180 

1311 	 Lowe, P. 1986. Animal powered
systems. An alternative approach

to agricultural mochanizalion. (L9 manage.
Una autre source d'6nergle pour I'agriculture) 
Friedr Vieweg & Sohn, Braunschweig (Germany, 
F.R.), 60p., 62 fig.; ref., ISBN 3-528-02023-7 
Do, En, Fr 
ODiscisses fields of application for animal
powered systetns, including areas in which such 
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systems have not been used and ateasof traditional 
application, where advanced, modernizedversions 
would be of advantage. Includesprofiles ofwater-
raising mechanisms, animal-powered mills, sugar-
cane crushers, universal power gears, and the 
sweep-power/runner-wheelcombination. 
Mic.No: 38943 

1312 Lowe, P. 1986. Without village
artisans thepower goar stands Idle. 

GAIr (Germany, F.R.), no. 86/2, p. 30-32, 
I pl;ftograph En (En Es Fr)
E]Describesthe importance of close cooperationwith ruralartisans when the (ATE Power Gear 
Project was implemented in West Africa in 1984
with its aims ofdevelopment andpromotionofnew 
power gear equipment based on traditionalde-signs. Discussesthe artisanalway of life, thinking,
learningand working methods and importance of 
prototypes. 
Mic.No: 80181 

1313 Major, J.K. 1985. Animal-powered
machines. 

Shire Publications Ltd. Princes Risborough (UK).
Shire Album (UK), no. 128, 32p.) 27 photo-
graphs, 12 drav ings; 43 ref., ISBN 0-85263-710-
I En 
EJDescribesthe use ofanimal-poweredmachinesin
the UK from ancient times including sections on 
vertical hoist machines, horse engines in mines,
industrialuses of animal-poweredmachines and 
the agriculturalhorse engine.
Mic.No: 80855 

1314 Maseng, L.; Jacobs, G. 1985. Two 
days test of animal driven pump at 

Gamarotswana . 29


5 tables; 5 ref. En (En) 

Botswana Technology Centre, Gabrone, p., 

01resents results ofexperimentsat Gamarotswaaa 
(Botswana) in which performance of an animal-

driven pump was testedfor one day using a tractor 

andforanotherday using eight donkeys.

Mic.No: 80171 

1315 Pargasam, A.R.A. s.d. Animal 
power for liftIrrigation. 

s.n., s.l., 25p., 2 tables; 9fig. En 
OPresentsaproposalforanintegratedprogramme
of investigation, research,development andexten-
sion on Animal Power IrrigationSystems (APIS)in india, indicating the socio-economic impli-
cin and,indcringthexstio-conga iml dcations and describing existing animal-powered
lifting devicesand the naturrof work on them thatwill be undertaken as part of the proposed pro
gramme. Outlinesnew and improvedmethods thatwiXl be developed and integratedto enhance the
efficiency of APIS. 
Mic.No: 86965 

1316 Plessard, F. 1974. Etude d'un 
syst6me d'exhauro 6 traction 

bovine. (Observations on an ox-powered
pumping system)
Machinisme Agricole Tropical (France), no. 47, 
p. 44-52 En 
E-Presentsobservationsmadeon an animal-driven 
water-pumpingsystem installedat an experimental 
farm in Bambey, Senegal,with particularreferenceto its operation principles, component parts,
performanceand costs involved. 
MieNo: P00560 

1317 Snyman, N. 1980. Back to animal 
power.

Farmer's Weekly (Zimbabwe), p. 45,47, 1 table,
3 fig. En 
DDiscusses ways of designing and cnstructing
animal-powered water-pumpingand other equip
ment forsmallfarmers;includesa briefdescription
of ways of calculatingpower requirements. 
Mic.No: 56128 

1318 Starkey, P.H.; Abiye Astatke; Goe,
M.R. 1989. Alternative appli

catlons of animal power.

Hoffman, D. (ed.); Nari, J. (ed.); Petheram, R.J.

(ed.). In: Draught animals in rural development,

International Research Symposium on Draught
Animals in Rural Development, Cipanas (In
donesia), 3-7 Jul 1989. ACIAR Proceedings
Seies, no. 27, p. 231-241, 5 drawings; 80 ref.,
ISBN 1-86320-03 En (En)
OReviews possible alternative uses for animals 
other than for tillage and transportconcentrating
on African examples. Includes use of animaldrawn scoops for levelling of fields and making

ro,;ds and ponds, modified maresha ards for
 
constructing terraces and broadbeds, animalpowered water raising equipment and gears and
 
pumps, animal-drawngrouidnutandpotatolifters

and use of horses, mules and u..cn for logging.

Conchldes that the technologies discussed offer
 
potentialfordiversifiedemployment ofanimalsbut
 
advocatescautionand pragmatism. 
Mic.No: 80944 

1310 Tainsh, J.A.R.; Bursley, E.C.; 
Bunger, B. 1983. Anim! power for

Irrigation and rice milling.
Livestock International (UK), v. 11(3), p. 58-59,
2 plates, ISSN 0306-8560. En 
2Reviews development in the use of bullocks toeiwsdeop ntinheseobulcso 
power village-size rice mills and small-scale irri
gationof familyfarms. 
Mic.No: 80510 

1320 Tainsh, J.A.R.; Bursey, E.C. 1985. 
The use of bullocks to raise Irri

gation water and Increase production. 
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Edinburgh Univ. (UK). Centre for Tropical
Veterinary Medicine. Draught Animal News 
(UK), no. 4,p. 10-13, 1photograph En 
UDescribes the role of the Sarvodaya movement in 
encouraging use of bullocks or buffaloes for 
raising irrigation water in Sri Lanka, on-farm trials 
with Bangerpumps in the northern region and the 
effect irrigation will iave on increased crop
production. Discusses improved harnessing 
systems for bullocks and currer, developments in 
use ofbullock power with small rice mills, 
Mic.No: 81173 

1321 Thomas, T. 1990. Animal power 
production mechanisms for 

linking animals to mach!nes. 
Starkey, P.H. (ed.); Fay.2, A. (ed.). In: Animal 
traction for agricultural development, 3. Regional
Workshop of the West Africa Animal Traction 
Network, Saly (Senegal), 7-12 Jul 1988, p. 230
236, 3fig., 9 ref., ISBN 92-9081-046-7 En 
Discusses lite economics of different sources of 

work energy for rural development andtie animal-
powered process driving low- and high-speed 
machines. Presents a tentative specification for an 
aninalpower take-offto be used in villages without 
mainselectricity and with an erratic oil supply. De-
scribes and illustrates a rope-driven inechanist for 
power take-off and discusses advantages of and 
design issues in rope-engines, 
Mic.No: 82134 

ANIMAL POWER INFORESTRY 

1322 Allen, T.G. 1972. Trial use of 
bullocks f3r cultivation In the 

establishment of small scale plantations or 
woodlots in Nljerian savanna areas. 
s.n., s.I. 3. Annual Conference of the Forestry
Association o! Nigeria, Benin iNigeria), Nov 
1972, 13p., 2 tibles; 6 ref. En (En) 
0Presents results of trials at Samaru, northern 
Nigeria, in which small plots of pines or eucalypts 
were established using bullocks with Ariana equip-
ment for plowing and inter-row weeding. Costs 
were compared with those oftractor operations and 
plowing with bullocks appeared economically 
inarginal. Notes constraints to the use of bullocks. 
Mic.No: 80227 

1323 Anon. 1983. Extraction using 
draught animals. 

Forskningsstiftelsen Skogsarbeten, Spanga (Swe-
den). In: Swedish forestry techniques with possi-
ble applications in the third world, p. 99-139, 
illus. A project sponsored by SIDA, ISBN 9-
17614-141-7 En (En) 
UDescribes atid illustrates equipinet for timber 
extraction using draft attimals including horse 
harnesses, shoeing, types of stakes (stanchions), 
articulation and bunks, shafts anid drag-lines, 

draglines, skidding tongs, a shafted bunk sled, a 
shafted sled-type logging arch, skidding puns, log
sleds, skidding bogies, drays and log wagons and 
includes a brief discussion of suitability of such 
equipment for various conditions. 
Mic. No: 80919 

1324 Aykut, T. 1972. A study of fcrest 
transport In Bolu region from the 

viewpoint of transport tet'hnique.
Istanbul Uitiversitesi Orman Fakultesi Yayinlari
(Turkey), 252p., 35 tables; 77 ref. Tr 
DReports studies carried out in north centralTurkey on skidding with oxen or buffaloes, load
ing of logs on lorries and road haulage on lorries or 
tractor-drawn trailers, with a linear regression 
analysis f time on volume. 
Mic.No: 81728 

1325 Berry, A. 1982. Drought animal 
power In forestry. 

Indian Inst. of Management, Bangalore. In: 
National seminar on draught animal power system 
in India. Seminar papers, National Seminar on 
Draught Animal Power System in India, Banga
lore (India), 16-17 Jul 1982, 15p., 1table; 5 ref. 
En 
ODiscusses the use of draft animal power (DAP) 
in forestry operations in India, mentioning the 
production atd requirement offorest products in 
the country, details of different animaL, commonly 
used for forestry operations, and major data gaps
and research needs regarding DA P in forestry. 
Mic.No: 80609 

1326 Bonilla Mora, X.M. 1986. Diseno, 
construcclon y evaluaclon do dos 

aditanntos para la extracclon de madgra con 
bueyes. (Design, construction and evaluation 
of two Implements for the extraction of timber 
with oxen) 
Irstituto Te.cnologico de Costa Rica, Cartago. 
Dept. de Ingenieria Forestal, 68p., 18 fig., 22 
tables; 14 ref. Ingeniero Forestal. Es (Es) 

DJescribesthe effect ofuse of a coneandplatform 
for reducing friction between logs and the ground 
on efficiency of loggitg operations with oxen in 
CestaRica. 
Mic.No: 80393 

1327 Cordero Quesada, W. 1985. Direc
trices para la extracclon forestal 

con bueyes. (Guidelines for timber extraction 
using oxen) 
Instituto Tecnologico de Costa Rica, Cartago, 
35p., 20 fig. Es 
UReviews the use ofoxen for logging operations in 
Costa Rica and equipment involved. 
Mic. No: 80394 
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1328 	 Cordero QuesaJa, W.; Jimenez, F.; 
Serrano. R. 1986. Costos y

rendlmlentos en [a extracclon de madera con 
bueyes y procesamlento con aserradero por-
tatil. (Costs and benefits of the extraction of 
timber using oxen and the processing of 
timber using chain-saws) 

inst;tuto Tecnologico de Costa Rica, Cartago. I. 

Congreso Forestal Nacional, San Jose (Costa

Rica), 10- 14 Nov 1986, 15p., 8 tables; 5 ref. Es 

(Es) 

-]Prevents results of a stud' of costs of timber 
extraction using oxen and aportable Wood-nizersalt'. 
Mi.No: 8397 

1329 	 Cordero Quesada, W. 1986. Ox-
logging -traditional methods used 

in Costa Rica. 
Instituto Tecnologico de Costa Rica, Cartago. 18. 
IUFRO Conference. Subject Group - Forest 
Operations in the Tropics, Ljubljana (Yugo-
slavia), Sep 1986, 13p.. I fig., 5tables: 8 ref. En 
rI'resentsdata on traditional methods of training
and skidding wood with oxen in Costa Rica and onproduction and costs following time-and-notion 
studies. Comparescosts using oxen and tractors. 
Mic.No: 80395 

1330 	 Cordero Quesada, W. 1986. The role 
ofanimaltraztionInthsharvesting 

of rain forests, 
Vukina, M.A.T. In: Proceedings of the meeting 
of the Group of 77, Meeting of the Group of 77: 
Cultivation and Exploitation of Forests, Wood 
Processing, Timber and Wood Industries and 
Pulp and Paper Industry, Zagreb (Yugoslavia),

4-6 Dec 1985, p. 69-78 En 

ODis-usses the role ofanimnal traction in general,
characteristics offorests and terrains which favour 
use o" draft animals for extraction of forest pro-
ducts (product size, skidding distance, slopes, soil 
type and tolume of operation), characteristics of
countries (availability of machinery, equipment,
foreign currency, hydrocarbons and labour and 
tradition of use of animal traction) and cost re-
lations and social impact, ox traction for timber 
extraction generating 2.87 times more employment
than mechanical traction. Concludes that the 
potential of animal traction is insufficiently recog-
nized and that it could be used in most under-
develbped countries especially for forestry
operations. 
Mic.No: 80396 

1331 	 Cornelius, D.W.; Broadley, J. 1974. 
Consideration for the use of oxen 

for the main extraction of pulpwood from theViphya Project forests. Oxen-use feasibility 
study, Chile, South America, February/March 
1974. 

Malawi. Ministry of Agriculture and Natural 
Resources, 50p.,42 photographs En (En)
l-Presents result, of a study tour to see in practice
large-scale methods ofpulpwood log extraction by 
oxen in Chile and to assess the technical and 
economic feesibility of such methods for the 
1'iphya Pulpwood Project in Malawi. Concludes 
that the use of oxen should be considered and im
mediate steps taken to train oxea using the "Head 
Yoke" system of extraction instead of the "Neck/
Shoulder Yoke" system used at present.
Mic.No: 80450 

1332 	 Elkington, P. 1987. Development oflogging oxen equipment for 
construction and use In Malawi.
 
Forestry Department. Lilongwe (Malawi), 20p.,
 
6 illus. En (En)

LDescribes the local construction and testing of a 
prototype sulky and sled designed to improve the 
productivity oflog extraction in Alalawi. Disctsses 
the capabilities and interest of local workshops in 
producing or modifying such equipment. 
Mic.No: 80523 

1333 Hawkes, M.D. 989. Plantation log
ging with oxen. 

Oxford Univ. (UK). Forestry Insi., 99p., 3 photo
graphs; 20 illus.; 44 ref. M.Sc. En (En) 
[Briefly reviews the history of draft technology, 
requiremnents for draft anitmal power, current 
population levels of draft animalsin less-developed
countries, draft animal utilization especially in 
plantation forestry and discusses whether use of 
animal traction in forestry is an appropriate tech
nology. Gives details of basic mechanical prin
ciples involved, alternative species for logging
(mules, horses), breeding, selection, training,
health care of logging oxen, housing, roading
considerations, harvesting practice, harnessing
and implements, with pecial emphasison Malawi. 
Mic.No: 80542 

1334 	 Hedman, L. 1986. The horse In 
forestry. 

University of Agricultural Sciences. (Sweden).
Small Scale Forestry, 1/86, p. 13-17, 7 photo
graphs, 4 illus. En (En)
1-Discusses recent increased interest in using
horses forforestry in Sweden where they appear to 
be a viable alternative to machines for use in very
small areas offinalfeling, thinning where the strip
road network is sparse, extracting seed trees and 
wind-thrown timber, in difficult terrainand extrac
tion offuelwood in clearings. Briefly discusses pos
sible applications in developing countries. 
Mic.No: 80522 

1335 lumar, I.F. 1984. Animal logging 
mission to Tanzania, 7-22 May 

1984. Oxen logging potential In Tanzania. 
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FAO, Rome (Italy), 53p. En 
OReports on a fact-finding trip made to various 
partsofTanzaniain orderto assessthefeasibility of 
employing animal draft in forestry operations, 
discussing tie suitability of oxen for logging and 
transportation;topographical,climatic andphysical 
considerations in the use of oxen; and training
requirements in off-road transport. Includes 
project proposalfor the establishment of an Oxen 
Logging Trainingand Demons ratio;iCentre. 
Mic.No: 8(XK5 

1336 Mata Acuna, D. 1987. Evaluaclon 
tecnico-economica del sulky 

corno aditamento para Ia extractlon de 
madera con bueyes. tTechnical and economic 
evaluation of a logging "sulky" to supplement 
extraction of timber with oxen)
Instituto Tecnologico de Costa Rica, Cartago.
Dept. de Ingenieria Forestal, 10p., 14 fig., 23 
tables, 6 graphs; I I ref. Ingeniero Fore,,tal. E-
(Es) 
OPresents results of a technical and econonic 
evaluationof the use of a sulky in timberextraction 
operationswith oxen in CostaRica. 
Mic.No: 80399 

1337 Rodriguez, E.O. 1986. Wood 
extraction with oxen and agri-

cultural tractors. 
FAO, Rome (Italy). FAO Forestry Paper, no. 49, 
92p., 32 fig., 22 tables; ref. En (En) 
Ot'resents results of a study carriedout in C/hile in 
orderto demonstratetie use of oxen to skid logs in 
plantation and naturalforests, comparing output 
and costs with those obtainedfrom uwing tractors. 
Inchdes generalinformation oni oxen in forestry 
work, morphological characteristics, t!ie com-
monest diseases that can be diagnosed by the 
ox-driver, feeding andequipment. 
Mic.No: 80638 

1338 Solberg, B.; Skaar, R. 1986. A tech-
nical and soclo-economic study of 

skidding with oxen in Malawi. 
Agricultural Univ. of Norway, Aas. Agricultural 
University of Norway Occasional Paper. Series B, 

Bibliographic Index: Animal Power in Forestry 

no. 5, 76p., 5 fig., 13 tables; 15 ref., ISSN 0801
0803. En (En) 
tPresents a description and estimates of oxen
skidding of logs in softwood thinnings and clear
felling in Malawi, evaluatingequipment and work
ing methods used; influence of skidding distance, 
log volume, load volume, terrain type etc. on 
skidding production; costs involved; and com
parative benefits of tractor or oxen-skidding
from a technical and socio-economic point of 
view. Includes recommendations for future 
research. 
Mic.No: 80525 

1339 Soto, S.D. 1971. Study of Iogg!ng 
with horses. 

Informe Tecnico, Instituto Forestal (Chile), no. 
39, 55p. Es 
0Presentsresults ofstudies undertakenin Chile on 
thc performance and costs of skidding pulpwood 
and logs by horses using four types of equipment; 
comparesdata with thoseforskidding by oxen. 
Mic.No: 80729 

1340 Vis, J. 1990. The use of hcrse trac
tion In Dutch forests and the train-

Ing of teamsters and horses. 
s.n., s.I., 2p. En 
ElPresents, in note form, information on Dutch 
forests, why horses are used, their limitations, skid
ding techniques used, costs andtrainingofanimal
andusers. 
Mic.No: 80916 

1341 Wartono Kadri; Soewito; Muharam. 
E.H. 197(0. Experiences In research 

on skldding with draught cadle at Tjepu forest 
district (in Java). 
Laporan, Lembaga-Lembaga, Penelitian Kehu
tanan, 27p., 1 table In 
EReports resulths of a study on the use of 1-5 pairs
of animals to increaseefficiency in the traditional 
technique of extracting teak logs in Java, examin
ing effects of size of load, slope and number of 
animalson skidding time anddraftpower. 
Mic.No: 80733 
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00110037 0092 01360137 0139 014601890190 0589 0594 065106610679 0690 0694 0714 0753 
01910214 0218 02210222 0223 0224 0245 0246 (1754 0797 1020 1074 1193 1151 1274 
0247 0248 0272 0273 0274 0275 0281 0295 0299 Tropical Africa 
03000308 0316 03480349 0447 0462 0463 0464 0006 0010 0022 0029 0031 0(175 02(16 0291 0628 
(1471 0472 (1473 0474 0475 0480 0514 (524 0603 1245 
0621 0633 0636 0637 06410690 0721 07310765 
0769 07710772 0788 0790 0834 1112 1125 1138 Tropics 
1139 1140 1142 1181 1182 1183 1184 1210 1266 0092 0277 0602 0650 0786 0876 0877 0879 0880 
1278 1282 1290 12911294 1298 13011303 1304 1100 1144
 
1305 1306 1307 1316 Tunisia 

0087 0136 1164
 
002301270136014201770181018202080354 Turkey

0387 0388 0436 0437 04380439 04410480 0489 1324
 
0490 049105010564 0565 0566 0567 0568 0569 Uganda

05710573 0577 0578 05810600 0606 0607 0608 0054 0136 0416 0494 0674 0685 1021
 
0660 0664 0665 0666 0670 06710716 0736 0742
 
0743 0747 0756 0758 0976 1159 1225 12261283 UK 
1290 1291 1298 1309 0019 0020 0023 0024 00510052 0066 0067 0079 

0087 0099 0125 0735 0799 0905 093609500951 

Sierra Leone 

Somalia 0977 09810985 1044 1127 1130 11451155 1223
01360992 1259 1271 1313 

South Africa USA 
0136 0187 0188 0368 0686 0087 0226 0915 

South-East Asia Vietnam 
0042 0211 0305 0535 0748 0839 0297
 

Southern Africa West Africa 
0009 0027 0794 10211124 00110043 00970 116 0128 0137 0138 0142 0143 

Sri Lanka 0146 0182 0185 0207 0318 0345 0352 0359 05380579 0623 0659 0673 1238 1290 1291 1312 
0017 0019 0160 0219 0306 0333 0342 0343 0402 
05310654 0812 0825 1320 Zaire 

0023 0136 0209 0276 0356 0479 0488
Sub-Saharan Africa 

0014 0021 0036 0037 0064 0100 0101 0131 0194 Zambia 
0195 0282 03510486 0663 0924 0020 0027 0136 0178 0229 0230 0280 0287 0412 

0415 0416 0419 0422 0450 0453 0456 0457 0492
Subhumld Zones 0509 0556 0558 0560 0562 09991004 10211041 

0820 1042 1178 1200 1208 

Sudan Zimbabwe 
0136 0168 0213 02310378 0379 0416 0504 0511 0023 0027 0070 0136 0285 0337 0338 03710416 
0740 1021 10411042 1056 1129 1239 0465 0667 0727 0745 0988 1066 1161 
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AAASA Association for the Advancement of Agricultural Sciences in Africa, 
Ethiopia 

ACTAR Australian Centre for International Agricultural Research 

ADAS Agricultural Development and Advisory Service (UK) 

ADPDP Animal Draught Power Development Project, Nairobi (Kenya) 

AERLS Agricultural Extension and Liaison Services, Ahmadu Bello 
University (Nigeria) 

AETC Agricultural Engineering Training Centre (Zimbabwe) 

ALDEP Arid Lands Development Programme (Botswana) 

ALPAN African Livestock Policy Analysis Network 

AMP autumn mouldboard plowing 

APIS animal power irrigation system 

ARDP Arssi Rural Development Project, Assela (Ethiopia) 

ARDU Arssi Rural Development Unit, Assela (Ethiopia) 

ARTAP Association de Recherche sur la Traction Animale et le Portage (France) 

ARTI Agrarian Training Institute, Colombo (Sri Lanka) 

ASAE American Society of Agricultural Engineers, St. Joseph 

ASPAC/FFTC Asian Pacific Carribean/Food and Fertilizer Technology Centre, 
Taipei City (Taiwan) 

ATIP Agricultural Technology Improvement Project (Botswana) 

ATO animal traction using oxen 

ATR animal traction 

BBM broad-bed maker 

BCU Botswana Cooperative Union 

CAB Commonwealth Agricultural Bureau (UK) 

CADU Chilalo Agricultural Development Unit, Asela (Ethiopia) 

CARD Centre for Animal Research and Development, Bogor (Indonesia) 

CARl Central Agricultural Research Institute (Liberia) 

CARM Centre d'Animation Rurale Mixtes (Mali) 

CDR Centre for Development Research, Copenhagen (Denmark) 

CEEMAT Centre d'Etudes et d'Expdrimentation du Machinisme 
Agricole Tropical (France) 

CENAM Centre National de l'Artisanat Malagache 

CEP Comitd d'Etude et de Propositions pour Ic Ddveloppement des Activits 
Paysannes, Savoie (France) 

CGIAR Consultative Group on International Agricultural Research 
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CIAE Central Institute of Agricultural Engineering, Bhopal (India)
 
CIMMYT 
 Centro International de Mejoramiento de Maiz y Trngo, El Batan (Mexico) 
CIPEA Centre International pour I'Elevage en Afrique
 
CIRAD 
 Centre de Cooperation Internationale en Recherche Agronomique
 

pour le Ddveloppement, Montpellier (France)

CMDT Compagine Malienne pour le Ddveloppement des Textiles
 
CNEAT Centre National d'Etudes d'Agronomie Tropicale (France)
 
CNRA Centre National de Recherche Agronomique, Bambey (Senegal)

COBEMAG Cooperative B6ninoise de Matdriel Agricole, formerly CODAMAG
 
CPATSA Centro de Pesquisa Agropecuaria do Tropico Semi-Arido (Brazil)
 
CTVM 
 Centre for Tropical Veterinary Medicine, Edinburgh Univ. (UK)
 
DAP draft animal power
 
DEVRAM D6veloppement Rural des Valldes de Mutara (Rwanda)
 
DLFRS 
 Dryland Farming Research Scheme (Botswana)
 
DLG Deutsche Landwirtschafts-gesellschaft, 
 e.v., Frankfurt
 

(Germany, F.R.)
 
DRDR Direction Rdgionale de Ddveloppement Rural (Togo)
 
DRSPR Division de recherches sur les syst mes de production rural,
 

Minist~re de I'agriculture (Mali)
 
EDA Estacoves de Desenvolvimento Agricola (Angola)
 
EEC European Economic Community
 
EFSAIP 
 Evaluation of Farming Systems and Agricultural Implements 

Project (Botswana) 
ENDA Environnement et Ddveloppement du Tiers-Monde, Dakar (Senegal)
 
ESCAP 
 Economic and Social Commission for Asia and the Pacific, 

Bangkok (Thailand) 
FAO Food and Agriculture Organization of the United Nations
 
FSR farming systems research
 
FSR/E 
 farming systems research/extension 
FSSP Farming Systems Support Project, Florida Univ., Gainesville (USA). 
GARD Gambian Agricultural Research and Diversification 

Project, Cape St. Mary 
GATE German Appropriate Technology Exchange 
GOPP goal-oriented project planning 
GRDR Groupe de Recherches et de Rdalisations pour 

le D6veioppement Rural dans le Tiers-Monde, Paris (France)
GRET Groupe de Recherche et d'Echanges Technologiques, Paris (France) 
GTZ Geselischaft fiir Technische Zusammannarbeit (Germany, F.R.) 
IAR Institute ofAgriculturai Research 
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IBRD Internatiunal Bank for Reconstruction and Development
 

IBSRAM International Board for Soil Research and Management,
 
Bangkok (Thailand)
 

ICAR Indian Council of Agricultural Research, New Delhi
 

ICRISAT International Crop Research Institute for the Semi-Arid Tropics,
 
Hyderabad (India) 

IDRC International Development Research Centre (Canada) 

IDS Institute for Development Studies, Nairobi University 

IEMVT Institut d'Elevage et de Mrdecine Vdtdrinaire des Pays Tropicaux, 
Paris (France) 

IFS International Foundation of Science (Sweden) 

IISR Indian Institute of Sugarcane Research
 

IITA International Institute of Tropical Agriculture, Ibadan (Nigeria)
 

ILCA International Livestock Centre for Africa
 

ILO International Labour Organisation
 

INIA Instituto Nacional de Investigacions Agricolas (Mexico)
 

IRCT Institut de Recherches du Coton et des Textiles Exotiques,
 
Lomd (Togo) 

IRDP Integrated Rural Development Programme (Zambia) 

IRRI International Rice Research Institute, Los Banos (Philippines) 

ISAF Institut des Sciences Agro-Zootechniques (Guinea) 

ISNAR International Service for National Agricultural Research 
(The Netherlands) 

ISRA Institut Sdndgalais de Recherches Agricoles, Dakar 

ITDG Intermediate Technology Development Group (UK) 

IUFRO International Union of Forestry Research Organisations 
(Germany, F.R.) 

IVMT improved Vertisol management technology 

KIADP Koinadugu Integrated Agricultural Development Project, 
Kabala (Sierra Leone) 

LWADD Liwonde Agricultural Development Division (Malawi) 

MAMATA machinisime agricole moderne Astraction animale 

ME metabolizable energy 

MOA Ministry of Agriculture 

MSU Michigan State University, East Lansing (USA) 

NIAE National Institute of Agricultural Engineering, Silsoe, Bedford (UK) 

NIAE/OLU National Institute of Agricultural Engineering/Overseas Liaison Unit 

NPA nouvelle politique agricole (Senegal) 

NSHA North Swedish Horse Association 
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OACV Operation Arachide et Cultures Vivriires, Mali
 
OAU Organization of African Unity
 

OHV Operation Haute Vallde, Mali
 
ORSTOM Office de la Recherche Scientifique et Technique d'Outre-Mer,
 

Paris (France)
 
OXFAM Oxford Committee for Famine Relief
 
PAFSAT Project for the Promotion of Adapted Farming Systems based
 

on Animal Traction (Cameroon) 

PCA Projet Culture Atteide (Togo)
 
PCRDC Philippine Carabao Research and Development Centre
 
PIDAC Projet Int6grde de Drveloppement Agricole de la Casamance
 

(Senegal)
 

PPM project planning matrix
 
PROPTA Projet pour la promotion de ia traction animale, Togo
 
RASE Royal Agricultural Society of England, Stoneleigh
 
RFSP research with a farming system perspective
 
SACCAR 
 South African Centre for Cooperation iii Agricultural Research,
 

Gaborone (Botswana)
 
SADCC Southern African Development Coordination Conference,
 

Gaborone (Botswana)
 
SAFGRAD 
 OAU Semi-Arid Food Grain Research and Development 

(Burkina Faso) 
SAREC Swedish Agency for Research Cooperation with Developing Countries 
SAT semi-arid tropics 
SECAP Socidtd d'Etudes et de Construction d'Appareils de Prdcision (France) 
SIAS Scandinavian Institute of African Studies, Uppsala (Sweden) 
SIDA Swedish International Development Authority, Stockholm 
SMECMA Socidt6 Malienne d'Etude et de Construction de Materiel Agricole 
SMP summer mouldboard plowing 

SOTOCO Socidt6 Togolaise de Coton 
TCDC technical cooperation among developing countries 
TIRDEP Tanga Integrated Rural Development Project (Tanzania) 

UN United Nations 

UNDP United Nations Development Programme 

UNEP United Nations Environmental Programme 
UNESCO United Nations Educational, Scientific and Cultural Organisation 
UNIDIB Type of equipment developed at Nairobi University 
UPROMA Unitd de Production de Matdriel Agricole (Togo) 

USAID United State Agency for International Development 
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WASAT West African semi-arid tropics 

WFP World Food Programme 

s.n. sine nomine (no publisher) 

s.I. sine loco (no place of publication) 

s.d. sine dato (no date of publication) 

v.p. various pages 
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