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INTRODUCTION 

A significant amount of research on animal traction was conducted in North America between 1900 and 
1945, and in Europe until the mid-1950s, after which time mechanization came to provide most of the 
power for agricultural production. Studies on the use of animals for work began m Africa and Asia in the 
early 1900s and have continued to the present. Unfortunately, due to lack of dissemination of informa
tion on past research activities, repetitive experiments have often been carried out within the same conti
nent or geographical location. If advances are to be made in the area of animal traction, then researchers 
must build on previous studies which may be fully or partially appicable to cu.-rent situations. A study 
should not be immediately discounted a- inappropriate to present conditions in Africa or Asia just be
cause it was conducted in the 19th century in North America. Given the establishment and operating cost 
of research projects and the urgent need to improve the efficiency with which animals are utilized as a 
source of power, more emphasis should be placed on properly synthesizing relevant available informa
tion. 

However, until now, an in-depth compilation of references published on this subject has not been 
available. This bibliography is an attempt to provide a comprehensive listing of documents that relate to 
the research or application of animal traction. It is hoped that it will be a useful tool to individuals work
ing in areas of agricultural research and extension, national government and development agencies, and 
planning and administrative positions. Thirteen categories have been defined to allow the user quick ac
cess to a particular area of interest. Some documents could be placed in more than one of the categories 
listed; however, an effort was made to clarify them according to their major topics of discussion. For 
example, several references placed in the "Management" category touch )n various aspects of animal 
traction. 

Except for those found in the ILCA Library, references without complete citations have not been 
included. In compiling this bibliography it was frequently found ,hat in addition to being incomplete, 
some references were zlso cited inaccurately. Such a practice serves only to frustrate a reader and can re
sult in useful document, heing overlooke" 

Indices of speLiC and authoss iiave also been included. This indexing not only allows the user to 
select references dealing with a particular species, but also illustrates the lack ofinformation and past re
search carried out on certain animals employed for work. 

Since 1979, the International Livestock Centre for Africa (ILCA) has placed great emphasis on 
animal traction research in both eastern and West Africa. Experimental studies have focused on differ
ent tillage systems employing traditional and improved implements, the use of cows for draft, and nutri
tional requirements and working regimes for oxen. Research at ILCA in these and other areas, such as 
employing single and crossbred oxen for draft, will continue and attempts are being mad- to establish a 
pan-African network for animal traction research. 

In addition, ILCA's computer-based Documentation Service plays an effective role in supporting 
research by collecting, processing and disseminating relevant information in the field of livestock pro
duction. This is the first of a series of bibliographies to be compiled jointly by research and documenta
tion staff. 

Provided they are available at the ILCA Library. photocopies or microfiches of documents cited 
in this bibliography may be obtained by writing to: 

The Librarian 
ILCA Documentation Centre 

P.O. Box 5689
 
Addis Atbaba
 

Ethiopia.
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SPECIES INDEX
 

ALPACAS The role of swamp buffalo in small farm de-
Alpaca. Llama, Vicuna, Guanaco. 0447 velopment and the need for breeding im-
Asses (Animal traction in the Sudan-Sahel provement in southeast Asia. 06 

zone). 0036 A scope on buffalo breeding for draft. 026 
The livestock of China. 0056 The preliminary results of crossbreeding of 
A history of domesticated animals. 0084 buffaloes in China. 0275 
(The horse. the ass and the mule). 0181 Draught power and its effects on milk yield 
Animal traction: Guidelines for utilization, and milk composition in lactating buffa

0203 loes during winter season. 0288 
(Animal traction in Senegal). 0224 Definition ofcharacteristics of zattle and buf-
Animal traction. 0235 falo breeds. 0323 
Energetic cost of grade walking in man and A note on draught capacity in castrated and 

burro, Equus asinus: Desert and moun- entire male buffaloes as reflected in some 
tain. 0351 blood constituents. 0338 

(The use of animals and animal traction im- Draught animal power in forestry. 0356 
plemerts in rural environments). 0358 (Enery expenditure and capacity of the 

Pb ippine work carabao while pulling 
BUFFALO loads). 0392 

Buffalo at the crossroads. 0002 The work capacity of horses for land cultiva-
The water buffalo: New prospects for an un- tion compared with work capacity of 

derutilized animal. 0007 cattle and buffalo. 0391 
The Asiatic water buffalo: Proceedings from 

the Asian and Pacific Council/Food and CAMELS 
Fertilizer Technology Center. 0011 [Distribution and use of dromedaries (Came-

The draught buffalo (Babalus bubalis). 0025 lus dromf.darius)]. 0021 
The present and future situation of working Proposal for a rural development training 

cattle and buffalo in Indonesia. 0059 project and study concerned with camel 
The role of improved buffaloes in rural de- utilization in arid lands in Eth'opia. 0027 

velopment. 0074 The livestock of China. 0056 
The role of work animals in the Philippines. Studies on the livestock of southern Darfur, 

0077 Sudan. V. Notes on camels. 0081 
A history of domesticated animals. 0084 (Pakistan camels - a preliminary survey). 
The rate of substitution of man hours by 0082 

animal or machine horsepower hours in A history of domesticated animals. 0084 
rice production. 0088 Notes on the camel in eastern Sudan. 0180 

Tractor and carabao: A socio-economic The came! and the wheel. 0188 
study of choice of power source for land (The camel: Anatomy, physiology, breed, 
preparation in Neuva Ecija. 0093 morphology, habits, rearing, feeding, dis-

From primitive to modern agriculture with eases and economic role). 0188 
water buffaloes. 0101 The camel and its diseases. 0191 

Economics of mixed farming with dairying Animal traction: Guidelines for utilization. 
having crossbred cows and buffaloes on 0203 
bullock operated and mechanised farms. Workshop on camels. 0206 
0110. (The ship of the desert). 0207 

Buffaloes vs tractors: A comparison of their Taming, training and testing of bullocks and 
use in village agriculture in northern camels as draught animals. 0209 
Thailand. 0134 A treatise on the one-humped camel. 0211 

The husbandry and health of the domestic The camel. 0212 
buffalo. 0189 (The camel - an important domestic animal 

The buffaloes of China. 0190 of the subtropics). 0213 
The water buffalo - a project sponsored by The camel: His organization, habits and 

the Australian Freedom from Hunger uses. 0215 
Campaign. 0116 Camel care. 0216 

Animal traction: Guidelines for utilization. The camel in Australia. 0217 
0203 Camels and their management. 0220 

Animal traction. 0235 Animal traction. 0235 
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Scheme for the improvement of Indian cam-
els: The age at which young ones are putto work. 0252 

(Camel breeding in Mongolia). 0264
Desert animals: Physiological problems of 

heat and water. 0341 
(Algerian army: Dromedaries as beasts ofburden and war animals. The dromedary

regiment in the Eastern army (1799-1801)]. 04 7 
The camels back: Service in rural Sudan. 

0443Riding camels of the Sudan. 0444 
The organisation and employment of camel corps in warfare. 0445 
The camel. 0451 

CATTLE 
Working cattle in the Anglo-Egyptian Su-

dan.0078 
(Feasibility of cattle traction from the point

of view of achLKving an integrated cattle 
production system in West Africa). 0177Animal traction: Guidelines for utilization. 
0203

(Pastures of South-Western Chad. V. 3. Cat-
tie production in Chad and its compo-nents). 022t 

Zebu cattle of India and Pakistan. 0272 
Types and breeds of African cattle. 0273
(Results of work with Estonian Black Pied 

cattle in the breeding farm at Piistaoja).
0279 

(Studies of the crossbreed of Holstein and 
Syh-Yang cattle). 0281 

(Feeding of draught cattle.). 0290 
(Working ability and food requirements of 

small horses compared with large horsesand cattle). 0299 
Nutritive values of Indian cattle feeds and the

feeding of animals. 0311
Estimates of the net energy iaintenance re-

quirement ofgrazing dairy cattle. 0314Definition ofcharacteristics ofcattle and buf-
falo breeds. 0323 

The relation of the Rhomboideus (hump)
muscle in Zebu and European type cattle. 
0333The humps of East African cattle. 0334

The energy cost of standing and lying in adult 
cattle. 0348(The use of animals and animal tr,.ction im-
plements in rural environment,). 0358(Suitability of German Shortho-n cattle for
draught). 0384 

cowsEconomics Of mixed farming with dairyinghaving crossbred ows and buffaloes on
bullock operated and mechanised farms 
0110 

Animal traction: Guidelines for utilization.0203 
(Animal traction in Senegal). 0224(Pulling capacity of cows with respect to 

breed differences). 0284 
(The influence on milk yield of using cows for

draft purposes). 08 

(The influence of draught on milk yield in 
cows). 026 

The use of cows for work. 0287
(The problem of work performance of dairy

cows with special reference to Red Hill 
cattle). 0269 

Between animal variation in the amount ofenergy required for maintenance ofcows. 
0296 

(Influence of work balanced by food on the
efficiency of cows). 0302 

(Working animals and their feeding. Profitability of their rearing under the ecological'
conditions at Bambey). 0313

(The variation in the lactose content ofcow's 
milk before and after work). 0339 

Estimation of energy expenditure in dairy
heifers walking s~n the level and on gra.
dients. 0342 

Trials on the wor k performance of Simmen
tal cows. 0420 

Tm e i 
The management of sledge dogs in the An. 

tarctic. 0183Work with sledge dogs in the Antarctic. 0184Training the Rott as a draught dog. 0201 

Animal traction: Guidelines for utilization.
0203 

The feeding of sledge dogs on Antarctica ex
peditions. 0307 

Muscular exercise and nitrogen metabolism
of dogs. 0318 

The work output of sledge dogs. 0428 
Dog transportation, FM25-6 War Depart

ment Field Manual. 0450 
ELEPHANTS
 

Timber transportation in Thailand. 0026

A short study of elephant. 0049
 
The elephant theory. 0057
The elephant comes into farming. 0067 
Elephants. 0187
The care and management of elephants in 

Burma. 0200 
Animal traction: Guidelines for utilization. 

0203 
(The training and management of workingelephants in Thaiiand). 0245
 
Physiology of the elephant. 0316
 

Draught animal power in forestry.
ELKS 

The elk as a new domestic animal. 0004
Animal traction: Guidelines for utilization. 

0203[The scientific laboratory at Taiga (The Pcchora-lpych State Reserve)]. 0206
(Behavioral changes in elk in the process of

its domestication). 0210 

HORSES 
(Animal traction in the Sudan-Sahel zone).

0036 
Horse and mule power in American agricul

ture. 0040 
The livestock of China. 0056 
(Draft horses of Yaroslavl Province). 0063 
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A historyofdomer-deatedanimals. 0064 
(The horse, the ass and the mule). 0181 
Heavy horses. Breeds and management.

M132 
Care and management of farm work horses. 

0192 
Animal traction: Guidelines for utilization. 

0203 
Study of logging with horses. 0229 
'Me draft horse primer. 0233 

hae drat oneme023 r . 
A nimfaltation.25Careadeep0235 
(Results of testing crossbred draft horses in 

the Stepanavan and Kalinin districts of 
the Armenian S.S.R.). 0262 

(Breed improvement). 023 
(The utilization of horses derived from the 

Ardennes breed and their draft efficien-
cy). 0269 

(Heritability of some performance traits in 
several white Russian coach sire lines), 
0270 

(Results of the evaluation of the Tuva draft 
(Upper-Yenisei) breed group of horse). 
0274 

(The Estonian horse and its importance in 
breeding Tori horses). 0277 

(Breeding for performance in German draft 
horses). 0278 

[Relative performance of draft (Ardennes), 
fight-draft (FI trotter + Ardennes) and 
light horses, compared with that of Grey 
Steppe cattle]. 0280 

(Criss-cross breeding as an effective method 
of increasing the working quality of 
horses) 02 

(Draft horses of Yaroslavl Province). 0283 
Digestible energy requirements of working 

and non-working ponies. 0292 
Work performed and feed utilized by horses 

and mules. 0293 
The effect of limited feeding of oats and tim-

othy hay during work on nitrogen balance 
of draft geldings. o9 

(Wofking ability and food requirements of 
small horses compare with ularge horses 
and cattle). 0299Nutrint atte). ofdofarm 

Nutrient requirements of domestic anima.gion).
No. 6. Nutrient requirements of horses. 
005 

The nutrition of the horse (translated by I. 
Leitch). 0306 

The current status of iLowledge on the nutri-
tion of equines. 03G 

Digestible energy during maintenance of the 
light horse. 0312 

(Working animals and their feeding. Profita-
bility of their rearing under the ecological 
conditions at Bambey). 0313 

Nitrogen excretion in sweat and its relation 
to nitrogen balance requirements. 0320 

'Energy exchange in the horse with particu-

lar reference to horizontal mover'.:nt). 

0321 


[Relation between body dL-iensions and 
work power in the horse (Relation be
tween size and work power in the horse. 
V.)]. 0322 

(Relation between size and working power in 
the horse. I.On the working power of Ko
rean ponies). 0324 

(Relation between body weight and work 
power in the horse. IV.). 0325 

(Comparison of the working ability cf cattle 
and horses). 32 

[What size of working horse is necessary for 
ploughing? (Relationship betweensize and working ability in the horse. 

VI.). 0327 
(Preliminary investigations on some physio

logical indices facilitating the evaluation 
of performance in draft horses). 0329 

(Determinition of performance of large and 
small horses). 0330 

(Gaseous exchange in horses in transport 
work a! the walk and trot with different 
loads and rates of movement). 0335 

(Gaseous exchange and energy expenditure 
at rest and during different tasks by 
breeding stallions of heavy draught 
breeds). 0336 

(Effect of state of training on gaseous ex
change and energy expenditure in horses 
of heavy draught breeds). 0337 

Relation between conformation and pulling 
ability of draft horses. 0340 

(Energy expense of horses in culture in a 
field). 0345 

(Influence of the depth ofwater or energy ex
penditure of walking horses). 0346 

(Bioenergetical study on the drawing meth
od of horses). 0347 

The energy cost of standing in horses. 0349 
[Regulations for the performance testing of 

Noric stud horses. (Performance testing 
regulations)]. 0352 

(New performance tests for North Swedish 
horses, at the State Agricultural Show at 
Jonkoping). 0355 

(The use of animals and arimal traction im
plements in rural environments). 0358 

(Investigations on the working ability and 
usefulness of Hutsul and draft ponies for 

work in the Polish Carpathian re
0359 

Studies on the draught force of horses. Sup
plementum 4.0360

(Evaluation of the pulling capacity of the 
horse). 0361 

Testing draft horses. 0362 
(Draft performance test in horses). 0364 
The pulling ability of horses as shown by dy

namometer tests in Illinois. 0365 
(The performance of Arab horses in Bulga
ria). 0367 
(The performance of the domestic mule com

pared with Bosnian pony). 0368 
(Performance tests with maximum loads for 

horses). 0369 
(Contribution on draft efficiency of horse 

teams). 0370 
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(Hafling horses under test). 0371 
(The performance testing of horses). 0374(Testing draft horses and their crosses). 0375
(Comrarative tests for determining maxi-

mun. tractive force in Hungarian horse 
breeds). 0376 

(Daily performance of horses of the Danubeand heavy draft breeds used for agricultu-
ral work and transport). 0379 

(Estimation of traction power in some Bul-garian horse breeds). 0380 
(A method of testing draft horses). 0381(The results of complex testing of Vladimir 

horses). 0382 
Physics of agriculture. 0393 
(Evaluating the performance of black Klad-

ruby horses). 0385 
(Legion -a record load move). 0386 
(investigations on the value of Polish Ko-

nicks for draft). 0387 
(Changes in ability of horses to show maxi-

mum draft force). 0388 
(Tests of Kabarda horses). 0389 
Power miscellany, and animal generated 

power. 0390 
The.work capacity of horses for land cultiva-
The comparedwihwork capacity ofn ct-tion compared with work capacity of cat-(Performance ests for heavy horses)..t94
(Estimating the pulling Power of horses).

0395 


0395(The working efficiency of the Lipidia horsein spring plowing. Short version of the-
sis). 0396

(Performance tests for horses). 0400(WorkIng capacity of the Pester mountain
horse).0401 


(Performance tests of younger stallions at thf. 
Moritzhurg State Stallion Depot). 0403Dynamometer tests of draft horses. 0404(The tractive force in the principal types of 
horses in Poland). 0405

(The pulling power of horses, based on tests 
carried out in 1951-52). 0406(Investigations on the utility and working efficiency of horses of the agricultural typeand those used for munici lal transport).
0408

(Normal tractive force of Polish primitive

horses). 0414 


(Comparative studies on the performance of 

Kopczyk Podlaski and Mur-Jsland 
horses, on the background of some physi-ological indices). 0415 


(A new method for testing the performance

of horses. 1. Investigation-%on draft per-formance tests of or-es currently used in
Poland and an outline of the author's own 
method. 11. Investigations on the pullingpower of state and licensed stallions usingthe author's own method). 0416

(New method of estimating the strength and
pulling power of horses. 2.). 0417 

(Position of diaft performance tests in warm-
blood horses and its significance for
breeding). 0421 

(Determining the working performance of
the Hafling breed). 0422

(Results of testing the performance and pace
of horses ofdifferent breed groups). 0423

(Measuring tractive force in horses by means 
of dynamometer). 0424


(Testing draft breeds). 0425

(First results obtained with a new semi-heavy

type of horse for the Transylvanian low
lands). 0426 

(Performance testing of Vladmir draft
horses). 0427 

(The development of pulling power in the
Finnish horse). 0431 

(The traction load to be set for horses of dif
ferent weights and ages). 0432

(On the performance of best results in the de
termination of the pulling po,'ecr in
horses). 0433 

(The reliability of the results of traction tests
inhorses). 0431 

(Work performed by horses as studs in the
Ukraine). 0435 

Tillage, planting and harvesting equipment 
on grain farms and the rates of doing field 
work with these implements when drawn
with horse and with tractor power. 0436(Testing the pacr-transport performance ofBosnian ponies). 0437

The cavalry horse and his pack. 0438
(Analysis of military requirements for work

ing horses and ways to improve the situation). 0439 
M in t io ra tnManual of introduction inpack transporta

tion. 0442Packing and outfitting field manual. 0446(The pack-carrying capacity of the Bosnian 

Pony).0449
 
LLAMAS
 

Llamoids or new world camelidae. 0199Animal traction: Guidelines for utilization. 
0203
 

Auquenidos. 0441 
Alpaca,Llama, Vicuna,Guanaco.0447
 

MOOSE 
Animal traction: Guidelines for utilization.

02f3(Thedomesticuseofthemoose(Aresas) 
athe dretionof the oo e to do
and the direction of the work done to do
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