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� Draught Animal News continues to bring you the latest in research,
techniques and information from all around the globe. As always we are
grateful for all those people who found the time to write in. This helps us
deliver news and views on working animals to subscribers all around the
world.

� This issue contains a variety of articles from Africa, South America, Europe
and Asia, reflecting the continuing interest worldwide in the use of working
animals.

Meetings have been held on aspects of draught and power use including a
conference in Lhasa on the yak, an important working animal in the Himalaya.

� Please continue to send in your news and articles to the editor: Dr R. A.
Pearson, Editor, Draught Animal News, Centre for Tropical Veterinary
Medicine, Easter Bush, Roslin, Midlothian EH25 9RG, Scotland, UK. (Fax:
44131 445 5099 or email: anne.pearson@ed.ac.uk).

� We prefer you to send us your input on a 3½” disk (using Microsoft Word,
Word Perfect or Rich Text Format) or via email. If you wish to include
photographs, we need the best possible definition because of loses in the
reproduction process. Therefore high resolution photos saved in .tif format are
preferable (using Winzip to compress the file if necessary), or the original
photograph.

� The drawing on the front cover of oxen in Sri Lanka, from a photograph by
Paul Starkey, is drawn by Archie Hunter.
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The cost of modern farm machinery, rural poverty, the world fuel crisis and the steep
terrain of the mountainous regions of many developing nations will guarantee that these
animals will continue to be used in the cultivation of land and transportation of goods.
Nevertheless the generation of technology through research and the education of rural
communities are urgently required to advance the performance of pack and draught
animals. Within this context improvement in genetic quality, nutrition, welfare and
management of them as well as the control of disease are issues, which must be
addressed, and simple effective practices introduced. Speakers underlined the
advantages of buffaloes as transport and food animals.

The afternoon session was devoted to a practical demonstration of pack saddles
from many parts of the world. The advantages and disadvantages of distinct designs
were scrutinised. The seminar closed with papers describing equine gastrointestinal
parasites and plants of nutritional value in Ethiopia.

The proceedings of this and previous meetings are available from: TAWS, Hardwick
Court Farm, Chertsey, Surrey KT16 0AD – at a cost of £5.00.

The next seminar will be held in October 2001. The principal theme will be the
examination of projects in the developing nations to improve the management, health
and welfare of transport animals. Special attention will be given to their sustainability.
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RESEARCH AND DEVELOPMENT PROJECTS

1. EUROPE
(a)  UK

Draught testing of a work horse

Sarah Jane Hobbs, Preston, UK

On a rainy Sunday afternoon back in February last year, which now seems like a lifetime
ago, I sat watching a horse logging video. The video showed some of the most recent
efforts being made to improve draught equipment and this inspired me to study draught
in a mechanical engineering capacity for my final year project. I should perhaps at this
point explain that at the time I was a student, studying a BEng (Hons) Mechanical
Engineering at the University of Central Lancashire.

The final approved project specification involved a study of the kinematics and
kinetics produced by a working horse during draught with respect to the load and loading
position (draught angle).

The aims were to:
• investigate existing harness and draught theory
• design a suitable test to enable the study of harness loading
• design and manufacture test equipment
• develop valid methods for test data analysis
• make observations and recommendations for future research and harness

design.

Design
After some initial research on draught I began to consider the test methods I would use.
This involved two pilot video shoots with Jeff Bell and his Fell pony Robin pulling chain
harrows. I had it in mind to use HU-M-AN™, which is a computer software package that
will analyse human movement recorded on video. By adapting it I found I could analyse
Robin’s movement from the pilot footage.

I commissioned Sue Day from Horse Drawn Enterprises with her Fresian × Dales
mare Queenie for one day’s testing. I made an initial visit to take the measurements from
her original hames and after drawing them to scale with Autocad (a computer draughting
package) I then had a template with which to design a pair of test hames. The test
hames were modelled to allow for two positions above and one below the original
position. It was also necessary to design a sled to carry a load of up to 500 kg (Figure 1).

Testing
On the day we used two video cameras to get both close up and distance shots of
Queenie’s movement. As she was black we stuck white joint centre markings to her to
aid analysis later. To collect force data two load cells between the sled and the draught
chains were used. These were linked to a computer onboard the minibus, running
Spectra Lab software to sample changes in strain. A light was attached to Queenie’s
harness, which was linked to a separate strain channel to synchronize the force and
video data (Plate 1).

We began the testing with a load of 85 kg (the sled and one tractor weight) and
reached a maximum of 405 kg at the end of the day. The highest position had to be

herd of yaks used for upgrading of herders’ animals; and the other to an artificial
insemination (AI) centre for domestic yak and domestic x wild yak crosses. Delegates
toured the AI centre facilities and laboratories, and saw how semen is collected,
processed and stored. Although many yak herds were observed grazing on mountain
pastures during both field trips, no one reported seeing any yak being used for work.
However, during a four-day post congress tour attended by some of the delegates, a few
yak with pack saddles loaded with sacks of grain were observed (Plate 9). There were
frequent sightings of donkeys transporting crops from fields to village threshing areas.
Horses, hitched as single animals or as one or two pairs, could also be seen pulling two-
wheeled carts. Overall though, in those places visited within about a 200 km radius of
Lhasa, two-wheeled tractors seem to be the predominant source of power used for
moving goods and people.

References
Cai, L. and Wiener, G. (1995). The Yak. FAO Regional Office for Asia and the Pacific, Bangkok.
IYIC (2000). Yak production in Central Asian Highlands. Yak Newsletter, No.5. International Yak

Information Centre, Lanzhou, Gansu, P.R. China.
Miller, D.J., Craig, S.R. and Rana, G.M. (eds) (1997). Conservation and Management of Yak

Genetic Diversity, Proceedings of a Workshop held at Katmandu, October 29-31, 1996.
International Centre for Integrated Mountain Development, Katmandu.

Rongchang, Z., Jianlin, H. and Jianping, W. (eds) (1994). Yak Production in the Central Asian
Highlands. Proceedings of the First International Congress on Yak. Journal of Gansu
Agricultural University, Special Issue June 1994.

Rongzhen, Y. Xingtai, H. and Xiaolin, L. (eds) (1997). Yak Production in Central Asian Highlands,
Proceedings of the Second International Congress on Yak held in Qinghai, September 1-6.
Qinghai People’s Publishing House, Qinghai, P.R. China.

1Abstracts of the invited papers and research papers are published in the latest issue of the Yak
Newsletter (IYIC, 2000). The full congress proceedings will be published by the International
Livestock Research Institute (ILRI-Ethiopia), P.O. Box 5689,Addis Ababa. For further information,
contact Dr. Han Jianlin, Editor in Chief, International Yak Information Center, Department of Animal
Science, Gansu Agricultural University, Lanzhou 730070, Gansu, P.R. China (Email:
hanjl@public.lz.gs.cn).

Joint Seminar of the World Association for
Transport Animal Welfare and Studies
(TAWS) and the BVA Overseas Association
Traction Animal Health and Technology
held at the Royal Veterinary College, Hawkshead Campus

28th October 2000

TAWS patron Lord Soulsby introduced the event and in his opening remarks underlined
the importance of the traction animal worldwide. The Seminar was well supported by
members of the two Associations and students from the Royal Veterinary College and
Imperial College, in spite of the inclement weather.

Speakers from various United Kingdom universities, research institutions, animal
charities, Latin America and TAWS explored the role of draught and pack animals in the
21st century.
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Plate 1: Collecting data on draught performance (S-J Hibbs)

Report on the Third International Congress on Yak
contributed by

Dr. Michael R. Goe
Department of Animal Sciences, Swiss Federal Institute of Technology

Tannestrasse 1, ETH-Zentrum, 8092 Zurich, Switzerland
Email: mgoe@inw.agrl.ethz.ch

The Third International Congress on Yak titled ‘Yak Production in Central Asian
Highlands’ was held September 4-9 in Lhasa, Tibet Autonomous Region, People’s
Republic of China. Papers were presented in seven sessions covering the following
topics: pastoral production systems in yak-rearing areas; genetic diversity of wild and
domestic yak; nutrition and forage management; reproduction and breeding;
environmental physiology; diseases and health services; and yak products and their
processing and marketing.1 There were no presentations that dealt directly with the use
of yak for work (draught, packing or riding). However, data on physical and phenotypical
characteristics is given in a few of the papers. Some general information on the working
performance of yak can be found in the proceedings from the first and second
international congresses (Rongchang et al., 1994; Rongzhen et al., 1997), as well as
in two other key documents (Cai and Wiener, 1995; Miller et al., 1997).

In addition to the congress sessions, two field trips were included in the well-
organised six-day programme: one to a mountain breeding station to view a nucleus

Plate 9: Yaks being loaded with sacks of grain at Samye Monastery, Tibet Autonomous
Region, PR China (M R Goe)
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Figure 1: Schematic diagram of the test rig.
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withdrawn after the first load as Sue felt it was unsettling Queenie excessively and was
therefore unacceptable at a higher load. At the penultimate load the next position down
was also withdrawn. With these exceptions, for each change in load, each position was
used to pull the sled a distance of approximately 100 m in both directions on a flat grass
surface.

Results
The test day had produced a huge amount of data and initially it took me many hours
to pinpoint what was important. From observation on the day we had established
qualitatively that Queenie appeared to conform more readily to working in the lowest
position. The force and video data was later to support this.

By comparing the load cell data for the 405 kg load using the lowest (9_1_2) and
original (9_1_1) position it could be seen that the deviation in the forces recorded over
100 samples was significantly different. The forces recorded for the original position
were found to be up to 0.5 kN higher and covered a wider range than the lowest position.

From the video footage of these two tests it could clearly be seen that as the
position of draught changed, the position of the horse also changed. Firstly, further
analysis showed that the centre of gravity for the lowest position was 64mm lower and
47mm further forwards, suggesting that Queenie could use her weight more effectively
in this position to pull the load. Secondly, Queenie had a consistently higher head
carriage and shorter top line in the original position. I sent two stills showing the
difference to Dave Marlin at the Animal Health Trust, Newmarket who suggested that
there were physiological implications relating to the change in draught position. The
increase in flexion in the neck for the original position would increase the resistance to
airflow, which could have caused hypoventilation and would increase anerobic work. If
this were the case, the overall effect upon Queenie would be global fatigue.

These results clearly showed evidence that the optimum loading position for
Queenie on the day of the test was the lowest draught position. However, it is recognized
that further work on other draught animals in different loading situations is required to
determine the consistency of this result.

It was shown using HU-M-AN™ that:
• the velocity (speed) increased with an increase in load
• there was no obvious decrease in stride length as the load increased

which was found to range between 1.3 and 1.7 m
• there was an increase in draught angle for each position with an increase

in load, except for the lowest position which had an average range of
between 11.3 and 18.6 degrees.

Finally, I combined the load cell data with the stride pattern, draught angle and the
movement of the centre of gravity data taken from HU-M-AN™. I hoped that a pattern
would emerge between the stride data and the force data to establish a leading leg. This
was not conclusive. However. combining the draught angle, centre of gravity and the
shoulder data did show a distinct pattern. As the vertical displacement of the centre of
gravity and the shoulder oscillated, the draught angle mirrored the pattern whilst the load
appeared to oscillate similarly, but with a slight lag. Further work using improved strain
sampling equipment combined with video data would, I feel be of great benefit to the
development of the understanding of the kinesiology of draught.

power in different farming systems and rural transport, selection of species and type of
animal for work, nutrition and physiology of working animals, feeding and working
strategies, prevention and control of common diseases of draught animals etc.

As South Africa has recently recognised the extent of the role played by draught
animal power in agriculture in the country in a policy document, an awarness has been
created amongst decision makers as to its importance. This is likely to mean a continued
rise in the profile of draught animal power in South Africa and to lead to an increased
demand for training in this aspect of agricultural production. Because of this, funding will
continue to be sought to run these courses in the southern African region. The hope is
to run this course in 2002 but as a shorter two-week course which will make it more
accessible to a greater number of people. The course was sponsored by the Department
for International Development, the National Research Foundation and the May and
Stanley Smith Charitable Trust. People who would like further details please contact
R.C. Krecek, Department of Veterinary Diseases, Faculty of Veterinary Science,
University of Pretoria, Private Bag X04, Onderstepoort 0110, South Africa.

Workshop on Animal Traction in Mozambique
A Promising Technology for Small Scale Farmers

12–14 July 2000

More than 70 delegates from different areas of
Mozambique and neighbouring countries participated in
this seminar held at the Instituo Agrario de Chimoio,
Mozambique. The opening address from the Governor of
Manica Province was given by Eng. Happy Joaquim from
DINAP (Livestock National Directorate). The workshop
was promoted by VETAID and funded by the European
Commission. The organising committee consisted of
Joao Ferrao, Andrew Mattick, Alex Mutali, Elise
Dieleman, Cristiano Taimo and Casimiro Abreu.

Papers were given from Mozambique, Zimbabwe and Malawi on animal traction
perspectives and experiences in these countries and on animal traction research. A practical
session on the training of draught animals and the use of draught animal equipment was
given on the college farm by Alexander Mutali. Field visits were then made by work groups
to farmers in the area of Selva, Manica Province who are using AT.

As a result of several discussions during the workshop a pressure group was
formed to conduct the formation of a Mozambique Animal Traction Network (RITAMOZ
– Rede de Informação de Tracção Animal de Moçambique) and some actions are taking
place trying to fit animal traction into the National Agriculture Program (PROAGRI).

For further information contact VETAID, Pentlands Science Park, Easter Bush,
Midlothian, EH26 0PZ, Scotland. Email: mail@vetaid.org



MEETING REPORTS

Second Draught Animal Power Course Report
2-26 May 2000

Coordinators: Department of Veterinary Tropical Diseases, Faculty of
Veterinary Science, University of Pretoria, South Africa; Centre of Tropical
Veterinary Medicine, University of Edinburgh, Scotland; Matopos Research
Station, Bulawayo, Zimbabwe and supported by the University of Fort Hare,
South Africa.

The course brought together participants from five different countries and lecturers from
South Africa, Zimbabwe, Lesotho, Kenya, USA and UK. The aim of the course was to
enable participants to develop proficiency in the theory and practice of draught animal
power. The four week course was split into two parts each of two weeks duration and
many aspects of draught animal power were covered using a hands-on approach. The
practical nature of the course meant that out of 40 prospective candidates only 12 were
admitted to the course.

Covering the main working animals in Africa the course was designed for
veterinarians, animal health workers and agriculturalists who are engaged in livestock
production, animal health extension or research or training on rural communications in
eastern and southern Africa. Among topics covered were application/role of animal
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2. SOUTH AMERICA

(a) Mexico

La tracción animal en México [The draught animal in Mexico]

Artemio Cruz León1 , Tomas Martínez Saldaña2, César Ramírez Miranda
1Profesor de la Universidad Autonoma Chapingo, estado de México; 2Profesor del Colegio de
Prostgraduados, Montecillos, estado de México

Antecedentes
This article discusses the history of the draught animal in Mexico. Draught animals were
brought to Mexico in the 16th century and the introduced Bos taurus, Equus caballus and
Equus asinus species are still used today. They were initially used for commercial
cultivation of wheat and sugar cane, for pack and riding. Since 1970 numbers of working
animals have decreased but the proportion of horses and mules have increased in
relation to oxen. They are mostly used on small farms of less than two hectares. Some
farms make use of both animal and tractor power often in maize cultivation. In the states
of Mexico, Morelos and Oaxaca 37% of producers use animals, 73% use tractors and
53% use a mix of both forms of power.

El invento de la agricultura en México, hace nueve mil años, es uno de los elementos
que intervienen en la creación de una civilización independiente de las existentes en
el viejo mundo. Cuya capacidad de producción, tecnología, organizaciones sociales,
dioses, formas de gobierno y una cosmovisión propia, que maravillaron a los
conquistadores hace 500 años.

La tecnología para la producción agrícola desarrollada fue diferente a la europea,
pero a pesar de carecer de fuentes de energía distinta a la fuerza del hombre, era
suficiente para mantener una población elevada. Algunos elementos tecnológicos
prehispánicos han sobrevivido hasta la actualidad y son empleados de manera eficiente
en la agricultura tradicional practicada por una población campesina mayoritaria y de
escasos recursos.

Los animales de trabajo fueron traídos a México por los colonizadores españoles
en el siglo XVI, las especies introducidas y que hoy día siguen usándose son bovino
europeo (Bos taurus), Caballos (Equus caballus), mula (Equus caballusX Equus asinus)
y el burro (Equus asinus), el ganado cebú (Bos indicus)fue introducido hasta mediados
del siglo XX. Junto con las primeras cuatro especies llegaron los arados timoneros y
arneses que permitieron el uso de los animales como tiro, carga y silla; también se
introdujeron los sistemas de trabajo y las especies vegetales en las cuales se utilizaron
por primera vez a los animales de tiro.

En un principio los animales de tiro se utilizaron para el cultivo comercial de trigo
y caña de azúcar, especies de interés para los colonizadores españoles, fue en estas
explotaciones en las que los indígenas conocieron la tecnología de tracción animal.
Durante los primeros años de la colonia, a través de leyes, se prohibió que los indígenas
usaran los animales de trabajo. Los primeros contactos se dieron en las explotaciones
españolas bajo el esquema de encomienda. A partir de la segunda mitad del siglo XVI
se admitió que los indígenas usaran los animales de tiro. Durante cuatro siglos los
animales de trabajo fueron, junto con la fuerza del hombre, el motor que puso en
movimiento a los instrumentos de la agricultura. Sólo a finales del siglo XIX se

Plate 9: Participants on the Draught Animal Power course in South Africa (Koos Van Der
Lende)
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introdujeron los motores, situación que se incrementó a mediados del siglo XX.
La utilización de los animales para carga y silla (équidos) fue inmediata y vino a

resolver los problemas de transporte de alimentos, ropa, instrumentos, muebles y
personas de las zonas mineras a la ciudad de México y puertos. Tan pronto y como se
construyeron caminos se introdujeron vehículos con lo cual se incrementó la capacidad
para transportar mayores volúmenes, a la vez que también se usaron los vacunos. En
la minería se utilizó la fuerza de los animales para la extracción y molido del mineral,
para el transporte de productos y materias primas, así como en la producción de
forrajes para alimento de los animales usados en las diversas actividades y para la
obtención de alimentos de la población concentrada alrededor de la mina.

Importancia actual de la tracción animal
La información estadística de los animales de trabajo en México se obtuvo en los
Censos agropecuarios, los cuales se levantan cada 10 años. En los censos se
considera como animales de trabajo a los vacunos (Bos taurus y B. Indicus), los
caballos, los machos y las mulas, en edad madura y que son empleados para tiro de
instrumentos agrícolas, tiro de vehículos y transporte de cargas y personas en
actividades necesarias para la producción agropecuaria. [Plates 2 & 3] Los asnos fueron
los más numerosos en el último censo (1990), esta fue la primera vez que se incluyen
dentro de la categoría de animales de trabajo.

Cuadro 1: Población de animales de trabajo, superficie laborable en México.

Medio de
tracción 1930 1940 1950 1960 1970 1980 1990

Vacunos 1776418 1868429 2083826 1659325 1661571 746764 623790

Caballos *641742 480143 976006 978508 1426170 **653418 865853

Mulas *383185 447276 859773 838563 1061700 **466728 749009

Suma 2801345 2795848 3919605 3476396 4149441 1866910 2238672

Sup
Laborable 14517690 14871070 19928260 23816910 23138405 31537701

Sup/a. de
trabajo 8.2 5.3 5.0 6.8 5.5 11.8 14.08

Fuente: Elaborados partir de los resúmenes de censos.
*Datos estimados con base en los porcentajes medios de incremento de 1940 a 1970.
** Datos estimados de acuerdo a los porcentajes de 1970.

En el cuadro 1 se puede observar un comportamiento ascendente de la población
total de animales hasta 1970. Para 1980 la información proporcionada por el censo no
es confiable, ya que, a decir de los responsables, la información “se perdió” y
únicamente se presentó una estimación a partir de una muestra que arrojó sólo 1
886,910 cabezas, cantidad que resulta muy baja. Para el año de 1990 se tuvieron
2´238,672 cabezas; las cuales representan únicamente 54% de los registros de 1970.
La explicación a esta situación se relaciona con la crisis del sector campesino a partir
del establecimiento de políticas estatales negativas para este sector.
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September 2002

• The conference will be held 22–28 September 2002 at the Marriott Griffin Gate
Hotel in Lexington, Kentucky. In order to promote timely dissemination of the
papers presented at the conference, it is the aim of the National Organizing
Committee that the conference proceedings be published by the time of the
conference. The International Committee has agreed to this proposal, and
supports the concept of timely distribution through an accelerated review and
editorial process. This process necessitates a slightly earlier start to the
publication cycle and a more rigid adherence to timelines for handling
manuscripts.

• Registration is required for all further mailings (www.iceep.org)
Second announcement and first call for abstracts September 2000
Call for abstracts March 2001
Abstract deadline (paper and electronic copies) 1 August 2001
Abstract acceptances mailed 1 September 2001
Manuscript deadline (paper and electronic copies) 1 December 2001
Manuscripts returned to authors for revision 1 March 2002
Revised manuscript deadline 1 May 2002
ICEEP 6 22–28 Septemer 2002

• Communications to the National or International Committees may also be made
through a link to that website or may be sent directly to:

Chair, International Committee or Chair, National Committee
Professor Skip Hintz Assoc. Prof K.W. Hinchcliff
Department of Animal Science Department of Veterinary Clinical Sciences,
345 Morrison Hall College of Veterinary Medicine
Cornell University The Ohio State University
Ithaca, NY, USA 14853 601 Tharp Street

Columbus, OH, USA 43210–1089
Email: hfhl@cornell.edu Email: hinchcliff.2@osu.edu
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Plate 2: Use of a team of oxen in carting in Mexico (A Cruz)

Plate 3: Use of a team of oxen in land preparation in Mexico (A Cruz)

draught cattle in the coming weeks. Due to the fact that I have a limited experience on
t his subject, I found A Teamsters Guide extremely useful. I would recommend this book
to supply most, if not all, of the information needed when putting your skills to practice
handling draught cattle. Through the entirety of the book the author shows how his well-
travelled life has benefited his knowledge in summing up all forms of educational
approaches and the precise outcomes of each of these approaches. The book is easy
to follow with the chapters following the order you would expect to read them in. Each
of these chapters are accompanied by a number of informative photographs and
diagrams which serve successfully as examples in order to help the reader to grasp the
concept being discussed within the text. Together with the glossary of ox terms at the
back of the book it becomes increasingly difficult to become lost whilst reading any of
the numerous topics covered. One of the final chapters is devoted to giving a brief, yet
detailed, insight into the history of working oxen. Information is presented from all parts
of the world from the time the wheel was first used in collaboration with cattle drawn
transport to present day draught animal techniques. I would recommend this book to
anybody who has an interest in working oxen, be it professional or purely for leisure. It
is packed with both background and more detailed information on all the relevant topics,
but is extremely easy to read and comprehend. A must for any teamster.

Jon Verhaeren

FORTHCOMING EVENTS
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The Fourth International Colloquium will be held at the
Faculty of Veterinary Medicine, Al-Ba’ath University, Hama, Syria

from 20–25 April 2002

• There will be keynote plenary sessions, paper presentations, poster sessions, field
visits, demonstrations and exhibits and small group workshops. The objectives of
the colloquium are to review current progress on use, health, welfare, management
and equipment of working donkeys, mules and horses, and identify policy,
research, extension and education priorities.

• The meeting will be in English and Arabic; the cost will be US$100 (does not
include accommodation or meals, costing approximately US$50 per day);
accommodation is likely to be at the Apamee Cham Palace Hotel in Hama.

• Contributions on any aspect of working equine use are invited. Contributors are
invited to indicate their interest in contributing papers, posters or exhibits at the
Colloquium by completing the details attached and sending them to the Secretariat.

• Organisers: Prof Dr M.A. Alimadi, (Dean of the Faculty) and Prof Dr Darem
Tabbaa,Animal Protection Project (SPANA), Faculty of Veterinary Medicine, Al-
Ba’ath University, Hama, Syria (Tel: 00 963 33 512640; Fax: 00 963 33 510514;
email: spana@net.sy).

• Secretariat: SPANA, 15 Buckingham Gate, London SW1E 6LB, United Kingdom
(email:SPANA.HQ@dial.pipex.com; Tel: +44(0)207 828 0997; Fax: +44(0)207 630
5776).
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Junto con la disminución del número total de cabezas usadas para el trabajo, se
observa un cambio de la especie animal para el tiro; así, los vacunos que en 1930
representaban 65% del total de los animales usados para el trabajo, en 1990 sólo
ascienden a 27.8%, en tanto que los caballos y mulas se incrementan de manera
inversamente proporcional. Si se comparan las cantidades de 1930 y 1990, se observa
que en términos absolutos únicamente los vacunos disminuyen en número, ya que el
resto de especies aumenta de manera importante.

La superficie de labor disponible en cada una de las unidades de producción es
fundamental para seleccionar el tipo de energía de tracción a utilizar, las unidades con
menor superficie laborable naturalmente utilizarán los animales como mecanismo motor
de los instrumentos. Para el año de 1990 se reporta un total de 3´801,337 unidades de
producción, de las cuales 59.9 % posee únicamente 2.06 hectáreas de superficie
laborable, condición que obliga a utilizar preferentemente a los animales de trabajo.

A continuación se citan algunos trabajos de investigación que muestran la
importancia del uso de los animales en la agricultura. Así, El estudio de los sistemas
de producción de maíz bajo condiciones de temporal realizado por Montañez y Warman
(1985) mostró que en 1981 la importancia de la tracción animal, misma que es diferente
de acuerdo al sistema de producción y a la variante que se trata, ésta va de 25.6% de
la superficie bajo sistema intensivo de temporal a 67.7% en el sistema de barbecho
corto. Sin embargo, si se considera la superficie general los animales intervinieron en
forma exclusiva 38.8% de la superficie cultivada con maíz para el año de 1981. En
relación con las unidades de producción se tiene un comportamiento similar, que va de
24.5% de las unidades de producción en el sistema intensivo de temporal a 71.8% en
el sistema de barbecho corto. Al considerar la superficie global 57.3% de las unidades
de producción cultivan con animales de tiro. La totalidad de superficie y unidades que
trabajan con tractor y animales de tiro, es decir la variante de tracción mixta, equivale
a 35.1% de la superficie, y la que se cultiva sólo con tracción animal representa 73.9%
de la superficie cultivada con maíz. De las unidades producción 36.4% se trabajó con
tracción mixta , lo cual sumado a las unidades que sólo usan tracción animal conformó
el 93.7% de las unidades de producción que en 1981 produjeron maíz bajo roturación.

En un estudio diferente realizado en el estado de Colima en 1985, Romero, P
(1986) establece que se cosecharon 33,511 hectáreas, que representan 34% de la
superficie total cultivada en el estado. Los sistemas de producción reconocidos y su
importancia relativa fueron desmonte (12.2%), desmonte y roturación 29.5%), roturación
42.2%), riego (14.4%) y humedad (1.5%). Del total que se cultiva en roturación 67% es
trabajado con animales de tiro y el restante con tractor; por otro lado, para la Mixteca
alta y baja de Oaxaca, el mismo autor realizó un reconocimiento de la producción
agrícola, y encontró que en 70% de la superficie total se cultiva maíz, mayormente con
sistemas de roturación. Los sistemas encontrados fueron los siguientes: temporal,
humedad, riego y medio riego, en ellos la roturación con yunta de bueyes se realizó en
76% de la superficie, y l 23% con tractor; pero en ambos casos el resto de labores se
realizó con yuntas; únicamente en 1% de la superficie se presenta la roturación con
talacho o zapapico (Romero, P. et al 1986).

En tanto que el que esto escribe (1994) en estudios de casos realizados en 1990
y 1991 en los estados de México, Morelos y Oaxaca, encontró que en promedio 37%

Bolivia: animal carts
PROMETA (the Working Animal Management Project in Cochabamba, Bolivia) has
been working on a range of working animal management improvements for the past
three years. Taking their inspiration from farmer users they have been engaged in
participatory R&D, one element of which has been a response to rural transport needs.
During an iterative process, designs have been built at the Project workshop and field
tested in six farming communities. Commercial carts have now been produced for both
bovines and equines.

Close professional collaboration with the CIFEMA implement factory in the same
town has meant that farmer-proven prototypes have quickly reached batch production
and the designs are now out in the market place. Adoption is relatively assured as the
engineering and manufacturing response has been to a farmer stated need. We expect
increased volumes of sales from now on.

Brian G. Sims, International Development Group
Silsoe Research Institute, UK

Ox Power – Ki Jaya! An Ox Power Handbook by Paramananda Has
Norma Petroff has completed editing the above handbook. Some of you know this title
from years back when it was published in serial form. Paramananda was the Minister
of Agriculture for the Hare Krsna movement from about 1978–87. Since the Hare
Krsna’s do not believe in killing cows (or bulls) the idea of working the oxen is for them
an important aspect of cow protection. Since they have about 30 farm communities
around the world, there is also a sense of trying to have an international perspective.

This online resource is also valuable for its diagrams and instructions on how to
make a yoke. Paramananda’s perspective is very sensitive to the psychology of the ox,
and tries to orient itself to use the ox’s psychology for maximum effectiveness in training.

Norma Petroff (Hare Krsna dasi)
http://www.iscowp.com/resources/oxpower.html

BOOK REVIEW
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This book is quite simply a complete teamsters guide. It not only contains everything
needed by a beginner, but also probably enough information to hold the attention of the
most experienced of team owners. This book goes into great detail about how to select,
house, feed, train and maintain the ideal team of oxen. It makes exactly what to look for
in oxen easy in relation to whatever task is intended for them, whether it be for work or
show. I found this book very beneficial on a personal level as I have plans to work with
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de los productores usan animales, 7.3% emplea tractor y 53 % utiliza tracción mixta.
A partir de la información anterior se puede establecer que desde 1970 la

importancia de los animales usados en la agricultura ha disminuido, dicha disminución
se explica por cambios en las estrategias económicas de desarrollo puestas en marcha
por el Estado. La políticas globales de tecnificación de la agricultura han dejado a los
campesinos, usuarios de los animales, sin posibilidades: Sin embargo, las modernas
formas de producir, lo que se ha denominado como agricultura sustentable, abre
nuevas opciones a la agricultura basada en animales, esta tiene mucho que aportar.
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Glanders in working horses (Brazil)

Hélio C. Manso Filho; Helena Emilia C. Costa; Lúcia Maia C. Ferreira; Fernando L.
dos Santos; Maria da Glória A. Lima
Núcleo de Pesquisa Eqüina, Universidade Federal Rural de Pernambuco, Brasil

Introduction
The most serious respiratory problem in equids is glanders. This disease is caused by
Burholderia mallei (6), the new name for Pseudomonas mallei [Muermo (ESP), Mormo
(BRA), and Morve (FRA)]. It is easily transmitted to humans (2,4,6,8).

Since 1968 in Brazil equids had no problems with glanders, but now in some areas
of the State of Pernambuco and Alagoas equids have respiratory problems (7). Probably
other working animals had problems after the 68 focus but the authorities had no official
diagnosis until last year.

In December 1999 the International Epizootic Office (OIE), Paris, France, circulated
on the World Wide Web an email received from the Ministry of Agriculture and Supply,
Brazil with the heading “Glanders in Brazil”.

Some of the sick animals were working horses and mules from the big employers
but later animals from owners of small mills were also sick. The international laws said
“All equids infected or sick will be put down to control this disease” but local sugar cane
production is very dependent on working equids. In small and big sugar cane mills
working horses are very important for local production. The mill workers are poor and
in sugar cane areas the topography is very irregular and machines, trucks and tractors
do not work well.

SHORT NOTES AND NEWS

http://www.newafrica.com/economy/newsletter/25oct00.pdf
The African Economic Newsletter can be read by Acrobat Reader, which is freely
downloadable at http://www.adobe.com/]. The latest Newsletter (25–31 October 2000)
can be located at  the above website. It is released by: newafrica.com, PO Box 1287,
Dar es Salaam, Tanzania (Tel: 255 22 2700962; Fax: 255 22 2775092; email:
economist@newafrica.or.tz). If you wish to be removed from future newsletters please
reply in the same message with the subject field as “delete”.

http://www.ecoplan.org/wtpp/general/current.htm
World Transport Policy & Practice, quarterly journal edited by John Whitelegg, is
available free of charge as Adobe Acrobat PDF files on the internet . This will help it to
reach a wider readership, encompassing advocates and activists as well as academics
and advisers. Please advise [mailto:pascal@gn.apc.org] if you no longer wish to receive
the quarterly announcement.

http://www.engr.ucdavis.edu/~bae/egypt/index.htm
Eva Iversen (see DAN 30, page 30) will be running websites to report her year and her
research (http://www.ucihs.uci.edu/path/sherman/vet_mdt/index.htm) at Cairo University
Faculty of Veterinary Medicine.

Email addresses
http://www.carthorsemachinery.com/index.htm – the new website for Charlie
Pinney, Carthorse Machinery
http://www.trot-on.com/cd-1 – a rich mailing list for carriage driving
http://www.ecoplan.org/wtpp/general/current.htm
http://www.engr.ucdavis.edu/-bac/egypt/index.htm
http://www.ucihs.uci.edu.path/sherman/vet_mdt/index.htm
http://www.iceep.org/iceep_information.htm – Website for September 2002 Equine
Exercise Physiology Conference, Lexington, USA (see Forthcoming Attractions)

Rural Heritage – http://www.ruralheritage.com
Sample articles from the Summer issue of Rural Heritage have been posted to the
Reading Room at www.ruralheritage.com.

A great new video is Working Horses are in My Blood, which shows how a British
Percheron man has adapted American horse farming technology (largely from watching
Horse Progress Days videotapes).

The long awaited volume Haying with Horses by Lynn Miller is now available, as
well as a couple of new pictorial guides: Your Horses’ Teeth and Functional Anatomy.
These books and videos are offered in the online Bookstore.

If you have heard about the new oxen decals and have been wondering where
to get them, you will find them in the Stitch n Hitch catalogue in the Tack Room.

Gail Damerow, Editor, Rural Heritage,
281 Dean Ridge Lane, Gainesboro, TN 38562-5039

(931-268-0655) editor@ruralheritage.com
In support of farming and logging with
draft horses, mules & oxen.
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Recently some sugar cane mill owners changed their working mules to other
working animals, principally equines and bovines, because many mules had been sick
and the number of deaths was high. Small mill owners and others owning horses do not
believe that horses are affected by glanders. Because this problem is in working equids,
the humans have more work and sugar production levels are falling.

If many working animals are sick or have a positive laboratory diagnosis for
glanders, social and economic problems will develop and the social difference between
rich and poor landowners will grow.

Historic aspect
Since 1991 we were working in Recife. In February 1993 we visited some mills at the
south and north “Zona-da-Mata” of the State of Pernambuco, because the working
equids were dying. The most common clinical signs were strong nasal discharge and
cutaneous ulcers. All equids were affected but the mules died quickly. Because some
horses recovered clinically the landowners did not believe that horses had glanders.

In 1999 the University Federal Rural de Pernambuco informed one local office of
the Brazilian Agricultural Department in Recife of new cases of glanders in Pernambuco
and Alagoas. The diagnosis was based on clinical signs, pathological changes,
complementation fixation tests and bacterial cultures. Immediately after this diagnosis
the OIE received this same communication from the Brazilian Department of Animal
Defense.

Now we are observing new clinical cases of glanders in Pernambuco and Alagoas.
These States have “Zona-da-Mata” areas with traditional sugar cane mills, the rainy
season is between April and August and the animals, mules and horses work throughout
the year.

Local clinical aspects
Horses and mules are affected (1,5,8) but mules die very rapidly and the clinical signs
are nasal purulent discharge (Plate 4), fever and oedema (legs and ventral chest).
Changes in hemograms (high leukocyte counts over 25,000/mm3) and in plasma
fibrinogen levels (over 0.8gm/dl) are frequent.

The mules sometimes do not die quickly but have long periods with cutaneous
lesions, namely swellings, nodules on the medial hock and abdomen and ulcers that
produced dark honey coloured puss (3,4). Lameness is frequent and the animals
developed “ballet dancer position” (4).

In horses latent glanders is far more common (1,3), but when these animals work
hard during the crop season between September and February they developed chronic
or acute respiratory forms. The cutaneous form is very common in this species.

We have also seen some pleasure horses and mules that were sick. These animals
are used in “vequejadas”, a local sport, and in “cavalgadas”, a kind of ecological event
with horses. We did not observe sick burros (asses, Equus asinus) probably because
in these areas the number of these animals is very low (Table 2).

Actual situation and sanitary controls
The Brazilian Ministry of Agriculture and Supply, the Pernambuco Agriculture
Department and the University Federal Rural of Pernambuco (UFRPE) are developing
an emergency programme to control and eliminate glanders in these areas.
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Plate 4: Nasal discharge from horse with glanders in Brazil
(H C Manso Filho)

Table 2: Total number of equids in the State of Pernambuco, in 1992.

Pernambuco Regions1 Asses Mules Horses

Sertão 26,577 18,894 35,168

Sertão São Francisco 30,700 6,830 13,185

Agreste 20,826 23,576 62,778

Zona-da-Mata (north and south) 1,985 32,469 24,059

Metropolitana 427 5,198 4,827

Total in Pernambuco 80,515 86,967 140, 017

Total in Brazil2 1,380,000 2,040,000 6,330,000
1anaurio Estatistico De Pernambuco. Ibge (1992); 2Anuario Estatistico Brasil. Ibge (1995)

of hairs per unit area of skin surface indicates the number of sweat glands present
(Findlay, 1950; Findlay and Yange, 1950), buffaloes may be considered to have fewer
sweat glands than cattle. Furthermore, the buffaloes used here were heavier than the
cattle, and thus had a relatively lower skin area: weight ratio than the cattle, the heat lost
from their skin would be relatively less than in the smaller cattle.

The above characters could collectively have contributed to the greater discomfort
showed by buffaloes during work, and oculd also explain the fact that RR and RT
increased with time more in buffalo than in Bali-cattle. Such a result is in close
agreement with Bakrie et al. (1989b, 1989c), who found that RT and RR reached higher
levels following one hour of work by buffalo than after 2h work by cattle, and with
Pearson (1989) who found that while cattle worked uniformly throughout the day,
buffaloes slowed noticeably in the last hour.

The overall results for PCV showed a significant decrease during working, and
during the hot/dry season as compared to the cool/humid season. These findings extend
those of Arave et al. (1978), who found that mean PCV decreased slightly from 37.8–
37.7% after exercise in Holstein cows at treadmill speeds between 3.5 and 5.5 km/h.
Similar results have also been reported by Hays et al. (1978) and Igbokwe et al. (1992).
Various explanations could apply to this phenomenon, including destruction of red blood
cells during exercise (Sing et al., 1968b), and changes in splenic function (Igbokwe et
al., 1992; Upadhyay and Madan, 1985a; Pearson and Archibald, 1989). In addition,
Chen et al. (1993) pointed out that both the number of red blood cells and haemoglobin
level decreased after exercise in rats, by 4 and 1% respectively, and suggested an
increase in plasma volume such as has been observed by Convertino et al. (1980).

The rule of splenic function proposed by Dooley (1973) is another possible
explanation. According to this theory, the spleen, a blood reservoir, is able to release
blood cells when the animal becomes stressed and take them back as the animal
acclimatises. It has been shown that following an insulin injection in sheep, the
hematocrit increases by about 40% within 2h. It is concluded for the cattle and buffalo
used in the current field trials that, when PCV reached a steady state, or decreased, it
was an indication that acclimatisation had occurred in those animals. Conversely, when
PCV increased, the animals were considered to have been stressed.

Overall, it can be concuded that there were differences in physiological responses
between both species (Bali-cattle and buffalo). The buffalo were more stressed than
Bali-cattle. Since the experiments were conducted in the field, environmental
temperature could not be controlled and management (particularly feeding strategy) is
likely to have varied between farmers. These factors confirmed the need for the series
of detailed, controlled experiments which were subsequently conducted in the climate
chambers.
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In July, 2000 a bigger epidemiological survey was planned in these areas with
veterinarians collecting blood from 4,500 animals for laboratory complement fixation
tests, 3,000 from Pernambuco and 1,500 from Alagoas. These studies are to develop
a new programme to control and eradicate glanders in Brazil.

All relevant regulatory measures have been applied and interstate transportation
has been suspended since January 2000.

At this moment glanders affects only working animals that are living at the South
“Zona-da-Mata” of Pernambuco and North “Zona-da-Mata” of Alagoas. Glanders has not
been diagnosed in other regions of Brazil.

Since Februay 1 the UFRPE has been developing a sanitary education programme
for all equid owners and landowners in co-operation with the Regional Department of
Animal Defence of the Ministry of Agriculture and Supply and the Pernambuco
Agriculture Department.
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and Yeates (1967) who observed gradual increases in RR and RT in bulls, steers and
cows when walking at temperatures of 24–31oC. According to Murray and Yeates, ST
decreased with time of walking, apparently as a response to increased sweating. Such
a response was not observed in the current trials, but on the whole the ST in the
Herefords of Murray and Yeates (1967) was higher than in Bali-cattle, and on that basis
it can be concluded that the Herefords observed by Murray and Yeates (1967) were
more stressed than the current Bali-cattle.

From the current results it can be concluded that the higher the ET during work, the
more stressed the animal was. This finding is in general agreement with Quinlan and
Riemerschmid (1941), who found that the mean ST of Sussex cattle was 37.0±0.4oC in
the sun (from 09.00 to 15.00h) but 36.0±0.4oC in the shade. Beakley and Findlay
(1955a) supported this finding: in their study when Ayrshire calves were exposed to ET
from 30–40oC, ST increased from approximately 37–39oC. A similar pattern occurs in
sheep. Brown (1971), for example, found that ST of sheep standing in the sun increased
from 36.5 to 37.5oC at about 07.30h to a maximum of approximately 44oC by about
10.00h. Additionally, on theoretical grounds, differences in coat colour and depth, fibre
diameter and medullation, skin depth and sweat gland activity could also have
contributed to the observed differences in ST between Herefords and Bali-cattle.

From the results of the two seasons in the current work, it can be seen that RR, RT
and ST were all lower during the rainy season compared to the hot season. These
findings are in general agreement with Badreldin et al. (1951) who reported that during
winter (5–26oC) animals had a lower RR and RT, and that both parameters reached
higher levels during the summer months. The different reactions of Bali-cattle and bufalo
(higher RR and RT in Bali-cattle) reported here, support the finding of Badreldin et al.
(1951) that cattle had higher RR and RT than buffaloes (31.2 and 24.4/min; 38.3 and
38.0oC, respectively). However, the buffaloes in both the current experiment and that of
Badreldin et al. showed a relatively greater increase in RT and RR than cattle, and
appeared to suffer more from the effects of hot weather and work.

From the current species × time interactions, RT increases with time of work can
be described by the linear equations Y=0.4X + 37 and Y=0.2X + 38 for buffalo and Bali-
cattle, respectively, which clearly demonstrate that the rate of increase of RT (slope) in
buffalo was higher than in Bali-cattle and clearly meant that the buffalo were affected
more than Bali-cattle. Even though small in magnitude, these differences were
statistically high significant and may be considered as species characteristics due to
genetic influences operating through such factors as heat production, hair coat type
(insulative and reflective value) and efficiency of evaporative cooling (sweating and
panting). A complex trait such as heat tolerance is likely to be controlled by many genes
and will thus be governed by the normal rules of quantitative (population) genetics
(Falconer, 1960). With regards to ST, Bali-cattle (red colour) were less affected (1.3oC
lower ST) than buffalo (black colour). This may be due to the fact that the black buffaloes
had darker skins and thus absorbed more radiant heat than Bali-cattle. This is the same
pattern of response as reported by Phillips (1948), who found that buffaloes absorbed
more heat when exposed to solar radiation than did cattle.

The above results are also in agreement with those of Riemerschmid and Elder
(1945) who reported the mean absorptivity of white Zebu to be 49%, compared to 78%
for red Afrikaners and 89% for the black Aberdeen Angus. In addition, since the number
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3.  AFRICA

(a)  Zimbabwe

The use and value of animal power in Zimbabwe

R. Trevor Wilson
Bartridge House, Umberleigh, North Devon EX37 9AS

Introduction
Zimbabwe has a ‘dual’ agricultural sector comprising a large scale commercial system
of about 4500 farms and a small scale system that includes small scale commercial
farmers, farmers resettled on former large scale farms and ‘traditional’ farmers in
communal lands. The large scale system is capital intensive with heavy use of
mechanical power and purchased inputs. The small scale systems are labour intensive
with little use of inputs and much use of animal draught power. There are estimated to
be more than 1 million communal land households with a total population of about 7
million people. The national cattle population was about 5.4 million head at the end of
1999. In the 20-year period 1980-1999 the numbers of cattle increased in the small scale
sector from 2.9 million head in the late 1970s to 3.5 million head in 1996. The latter figure
was down from more than 4.5 million in 1990 with the loss being largely attributed to the
effects of the droughts of the early 1990s but communal cattle numbers were around the
4.0 million mark again in 1999 (MoLA, 2000).

Cattle are not only the most numerous domestic animal in Zimbabwe but are also
the most commonly owned species in all land tenure systems except the communal one
where goats assume the first position. In the communal tenure system it is most usual
to emphasise that more than 50 per cent of families do not own cattle. The reason for
such emphasis is because of the multiple roles of cattle in this traditional small scale and
mainly integrated crop-livestock system but especially because of their importance in
the provision of draught power (Shumba, 1984). Farmers without draught power attempt
to gain access to it by borrowing, bartering or buying from those who do have it. In spite
of this shared use, however, herds in the communal areas barely meet local demands
for draught power and attempts to purchase and rebuild herds are intensified during
periods of low supply as, for example, following the severe droughts of the 1980s and
1990s. The shortage – or perceived shortage – of draught power has led to the
establishment of cattle restocking programmes by both Government and several NGOs
but these have not been seen by farmers as very successful. The Zimbabwe Farmers
Union (ZFU), for example, estimates that 1.5 million head of cattle perished in the
droughts of 1991/1992 and 1993/1994 but Government restocking exercises and other
schemes provided only 18 000 head of cattle to ZFU’s 20 000 members in 1993 and
1994.

Genetic resources
Draught power is provided almost entirely by Zimbabwe’s native cattle (Plate 5). The
three extant indigenous breeds are all of ancient crossbred origin or of Sanga type.
Mashona cattle are by far the most numerous and the most widespread throughout all
but the western areas of the country. Most cattle in the communal areas and the small
scale commercial areas are of this breed. This is the smallest of the native types but is

NS to 0.4oC, P<0.05) and on this basis a direct comparison of the main effects was
considered valid. For the species × time interaction, there was a consistent trend for the
RT of Bali-cattle to exceed that of the buffalo between 0 and 120 min of work with a mean
magnitude from 0.3–0.7oC (P<0.05), thereafter (150 min and recovery periods) RT of
the buffalo exceeded that of cattle from 0.1 (NS) to 0.3oC (P<0.05; Figure 4).

Skin temperature (ST): Since there were no significant interactions, within the main
effects of cool/humid and hot/dry seasons, ST differed significantly (P<0.05), with mean
values of 35.3 and 36.7oC (Table 9). Bali-cattle had lower ST (35.4 and 36.7oC) than
buffalo (Table 9). There were also significant differences in ST between days (P<0.05);
values declined progressively until day 5 and then increased slightly on day 6. At
different observation times during work, ST increased markedly (P<0.01) to reach overall
means of 40.4oC. ST declined gradually during recovery to values after 30 and 60 min
of 37.0 and 36.2oC.

Packed cell volume (PCV): The only significant difference observed for PCV was for
values in the hot/dry season (29.3%) to exceed those in cool/humid season (25.1%;
Table 10).

Table 9: Mean skin temperatures (ST oC) of female Bali-cattle and swamp buffalo yoked
in the field during the cool/humid and hot/dry seasons.

Season: Cool/humid Hot/dry SEM level of significance
ST 35.3a 36.7b 0.010 *

Animals: Bali-cattle buffalo SEM level of significance
ST 35.4a 36.7b 0.010 **

Day: D1 D2 D3 D4 D5 D6 SEM level of significance
ST 37.1 36.3 36.2 35.4 35.4 35.7 0.030 *

Time (h): 0 0.5 1 1.5 2 2.5 recovery rate: SEM level of
0.5 1 significance

ST 29.2 31.6 35.7 38.5 39.5 40.4 37.0 36.2 0.040 **

Values within lines with dissimilar superscripts differ significantly (**P<0.01 and *P<0.05).

Table 10: Mean PCV (%) of Bali-cattle and bufalo yoked in the field during the
cool/humid and seven hot/dry seasons on Bali.

PCV (%) SD Level of significance

Species (Bali cattle and buffalo) 27.7 26.6 0.7 ns
Time (0 and 2.5 h) 28.0 26.3 0.7 –
Season (Cool/humid and hot/dry) 25.1 29.3 0.7 **

Values within lines with dissimilar superscripts differ significantly (**<0.01; –<0.1 and
ns=non-significant).

Discussion
From the overall results, it can be seen that increases in environmental temperature (ET)
and/or increasing duration of work (the two effects were confounded in these field trials)
were associated with increases in RR and RT. These findings support those of Murray



14. 35.

truly multipurpose as it is used by its owners for provision of on and off farm draught
power, for milk and finally for meat. Mature males in the communal areas weigh up to
400 kg. Smaller size and active foraging are clear advantages in their natural
environment where feed is often scarce. Colours are usually black or red although other
colours do occur, there is a small cervico-thoracic hump and horns are of medium
length.

Figure 4: Mean RT of female Bali-cattle and swamp buffalo yoked in the field of Bali,
Indonesia during the cool/humid and hot/dry season and during the course

(days 1–6) of the experiment (means for both seasons).

Table 8: Environmental temperatures during field trials with Bali-cattle and buffalo at
Sinabun village, Bali, Indonesia, in the cool/humid and hot/dry seasons.

A. Cool/humid season B. Hot/dry season

DB WB max min DB WB max min
h (oC) (oC) (oC) (oC) (oC) (oC) (oC) (oC)

Day 1 7.00 26.0 25.0 23.0 20.0
9.00 29.0 27.0 34.0 27.0

11.00 31.0 29.0 32.0 25.0 34.5 27.5 39.0 22.0

Day 2 7.00 25.0 24.0 19.0 17.0
9.00 29.5 27.0 34.0 25.0

11.00 31.0 28.0 32.5 24.0 35.0 25.5 35.5 19.0

Day 3 7.00 25.0 23.5 21.5 19.5
9.00 30.0 26.0 33.0 26.0

11.00 31.0 27.0 33.0 24.0 35.0 26.5 35.0 19.0

Day 4 7.00 25.0 24.0 23.0 20.0
9.00 31.0 26.5 32.0 25.0

11.00 32.0 27.0 32.5 24.0 33.0 25.0 32.0 21.5

Day 5 7.00 26.0 25.0 24.0 21.0
9.00 28.0 26.0 32.0 26.5

11.00 29.0 27.0 32.0 25.0 33.0 26.5 33.0 20.0

Day 6 7.00 25.0 24.0 23.0 20.5
9.00 29.0 26.0 33.0 26.5

11.00 31.0 27.0 31.0 24.0 34.0 26.5 34.0 22.0

Mean 7.00 25.3 24.3 22.3 19.7
9.00 29.4 26.4 33.0 26.0

11.00 30.8 27.5 33.0 24.0 34.1 26.3 39.0 19.0

DB = dry bulb; WB = wet bulbPlate 5: Working Oxen in Zimbabwe (A Pearson)

The Nguni is the second most numerous native cattle breed. Coat colour patterns
– white, red and black and combinations thereof – were considered to be very important
in the past as different ones were used on the shields of the various ‘impi’ or fighting
regiments of the Nguni (a Zulu people) in order to identify them. Horns are thin and lyre
shaped and intermediate in length and there is a small cervico-thoracic hump. The main
geographical location of the breed in Zimbabwe is the southwest. Nguni are large cattle
with males weighing up to 750 kg and females almost 500 kg. These animals thrive in
a wide range of mainly difficult environments, are hardy, resistant to ticks and efficient
converters of poor quality feed to draught power, milk and meat. Maternal productivity,
fertility and calf survival are high.

The Tuli breed of southwestern Zimbabwe is a comparatively large animal with
males weighing up to 750 kg at maturity and females up to 450 kg. Coat colour is usually
solid yellow, golden brown or red. Tuli horns are generally long to very long and lyre
shaped. There is a rather small cervico-thoracic hump in males but this is almost absent
in females. A herd book was established for the Tuli in 1948. The outstanding qualities
of the Tuli in its ability to survive under harsh environmental conditions, its above
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average fertility and good mothering ability have been recognized world wide with
exports of embryos and semen commencing in the late 1980s to Australia, the USA and
Canada as well as live animals to South Africa.

Donkeys are of the typical African type. They are usually grey in colour with a black
back stripe and shoulder cross, mealy coloured round the mouth and in the inguinal
region and have brown patches at the base of the ears. Zimbabwe’s donkeys are,
however, somewhat larger than those in much of the remainder of African with average
weights of 140 kg in the range 78-222 kg and withers heights of 105 cm in the range 94-
120 cm.

Herd structure and function
National data collected by the Central Statistical Office show that breeding females in
the large scale commercial areas comprise about 35-38 per cent of the total number of
cattle whereas in the small scale areas and especially in communal herds breeding
females contribute only 25-28 per cent of the herd (Table 3). These differences reflect
in part the single purpose production objective of the commercial beef industry – which
totally dominates the dairy industry in terms of numbers – compared to the multipurpose
nature of output in the small scale areas where draught power is an important – indeed
perhaps the most important – product. The differing production objectives of the two
sectors are also reflected in market offtake which is estimated at 2-5 per cent in the small
scale but at 15-20 per cent in the large scale areas.

Small scale commercial herds show a transitional structure between large scale and
resettlement herds with a relatively large proportion of males. About two thirds of steers
are used for draught and the remainder for beef production. In all the small scale
systems males are about 40 per cent of the herd. In resettlement and communal areas
draught is clearly the main function as the percentage of ‘draught’ animals exceeds the
number of steers/oxen (106 per cent in resettlement and 131 per cent in communal
areas) indicating that cows are also used as draught animals. There may be some
repercussions on fertility, however, as only 13-15 per cent of all animals or much less
than half the cows in the herd are lactating at any time. Most opinion – especially among
smallholders themselves – considers that there are insufficient numbers of cattle to
provide all the draught power required.

Microstudies tend to confirm the overall structure (and hence function) of the cattle
herds in the traditional small scale farming areas. In both Chiweshe and Gokwe
Communal Areas, for example, the sex and age composition of the cattle herds (Table
4) was remarkably similar to the generalized national data with few cows and many oxen
(cow to ox ratio of 1.0:0.9 and 1.0:0.8). A high proportion of bulls to cows (1:8 and 1:6)
in these herds probably indicates reliance by farmers on their own bulls for breeding
purposes as indeed was shown for the totality of communal herds at the national level
(Table 3) where the ratio of bulls to cows in resettlement herds was 1:9 and in communal
herds was 1:7.

A study in Mangwende and Chivi Districts of Masvingo Province (DRSS, 1985) also
provides support for the general census data. In these two districts where average cattle
herd sizes per family owning cattle were 9.0 and 5.5 the oxen part of the herd was
equivalent to 27 per cent of the total in Mangwende and 26 per cent in Chivi. Cows in
the two areas represented about 34 per cent and 28 per cent of all animals. Oxen

Introduction
Pairing of Bali-cattle and swamp buffalo is a common approach to draught animal power
beyond the ‘subak’ areas, e.g. for ground levelling in villages, for building and for social
activities. The fact that both species are yoked together allows a direct comparison to
be made of their responses to work. Early work by Badreldin et al. (1951) in Africa
showed that cattle always had higher levels of RR and RT than buffaloes (31.2 and 24.4/
min; 38.3 and 38.0oC, respectively). However, buffaloes seemed to suffer much more
in hot weather than cattle, and the relative increases in RT and RR with air temperature
were more pronounced in buffaloes than cattle during both summer and winter. An
experiment on the yoking together of cattle and buffalo was conducted in Australia, but
no information on the comparative responses was presented (Bakrie et al., 1989c). To
extend the work of Badreldin et al. (1951) to practical work under tropical conditions, the
current experiment was conducted in Bali (Indonesia) with female Bali-cattle and swamp
buffalo being compared during both the cool/humid and hot/dry seasons.

Materials and methods
Three pairs each of female Bali-cattle and swamp buffalo were employed, with mean
body weights of 316.7±23.6 and 366.7±23.6 kg, respectively. All had a condition score
of 3.5. The animals were fed ad-lib on local native grass by their owners.

A 2×2×6×8 factorial design was employed, the factors being two seasons (cool/
humid and hot/dry), two species, six consecutive days with one day resting in between
and eight measurements per day at 30 min intervals.

Results
Dry bulb (DB) temperature during the cool/humid and hot/dry seasons varied from 25–
32oC and from 19–35oC, respectively, and the relative humidity (RH) from 50–97% and
60–80%, respectively (Table 8).

Respiration rate (RR): The species × day interaction for RR was significant (P<0.01);
for the first three days values were highest in swamp buffalo, but were not significant
(means of 60, 52 and 49 vs 58, 50 and 47/min). Thereafter the reverse was significantly
true, and while RR in buffalo continued to decline, that in Bali-cattle was maintained at
a plateau level of about 45/min. Within the cool/humid and hot/dry seasons RR differed
significantly (P<0.05), with mean values of 42 and 52/min. At different observation times
during work, RR increased markedly (P<0.01) to reach overall means of 83 breaths/min.
Values declined gradually during recovery to mean rates after 30 and 60 min of 63 and
48 respirations/min.

Rectal temperature (RT): For RT, the interactions between species × season, species
× day and species × time were different at P<0.01, P<0.05 and P<0.01, respectively. The
species × seasons interaction (Figure 4) indicated that while Bali-cattle had slightly lower
RT than swamp buffalo during the cool/humid season (NS), the reverse was true during
the hot/dry season, when the difference averaged 0.6oC (P<0.05). Such an interaction
invalidates overall comparison of the two main effects involved, and suggests that
comparisons need to be made on the basis of species × season combinations. In the
case of the species × day interaction, there were quite marked differences between
days, but RT in Bali-cattle was consistently greater than in swamp buffalo (from 0.1oC,
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This study was carried out during 1997–98 and is based on a sample of 150
cultivators from 10 villages in Akola Tahsil which reared bullocks on their farms. The
selected cultivators were classified into different categories based on size of holdings.
A simple tabular approach was used.

The results of the analysis indicated that the gross cropped area worked per bullock
pair was 2.27, 4.41 and 6.80 ha for small, medium and large farms, respectively.
Employment generated for bullock pairs during the year for different farm operations and
non-farm operations (exchange of bullocks, hiring out, social and family purposes, etc.)
was 115.15 and 69.00, 185.31 and 38.64 and 225.92 and 14.18 days for small, medium
and large farms, respectively.

The estimated net maintenance cost of bullock pairs was Rs. 9,806.27, Rs.
10,429.98 and Rs. 12,103.99 in small, medium and large farms, respectively. The per
cent expenditure incurred was 54.75 on feeds and fodder, 22.91 on upkeep charges,
20.30 on interest and depreciation and 2.04 on veterinary services, respectively.

Wide differences in feeding levels were recorded when compared to recommended
feeding practices. The differences of feeding levels of three categories over
recommended practices were calculated at +70.87, –80.57 and –56.00 per cent in dry
fodder, green fodder and concentrates, respectively. T-test for pairwise comparison
between small, medium and large categories of farms for maintenance of bullocks at
village level showed that the large holding group of cultivators differed from the other two
in most of the characters followed by medium and small size holding group of farmers.

The main finding from this study is that bullock power is utilized not only for crop
production but also for non-farm operations and hiring out. Considering the cost of
maintenance, the maintenance of bullocks on all sizes of farms is not economical. Wide
differences were observed in feeding management practices. However, farmers should
be given sufficient training in nutrition and management. The animal wealth of the
farmers can be utilized efficiently and preserved as a fixed asset which is a sign and
symbol of dignity and social prestige and pride to the farming community.

(c)  Indonesia

Female Bali-cattle and black swamp buffalo yoked together in the field

I.W. Kasa1, M.K. Hill2, J. Thwaites2, N.B. Baillie2

1Department of Biology, Udayana University, Denpasar, Bali, Indonesia, 2Department of Animal
Science, University of New England, NSW 2351, Armidale, Australia

Abstract
An experiment was conducted on female Bali-cattle and black swamp buffalo yoked
together in the field. A 2×2×6×8 factorial design was employed, the factors being two
seasons (cool/humid and hot/dry), two species, six consecutive days with one day
resting in between, and eight measurements per day at 30 min intervals.

The species × day interaction for respiration rate (RR) was significant (P<0.01); for
the first three days values were highest in swamp buffalo, but were not significant
(means of 60, 52 and 49 vs 58, 50 and 47/min). Within the cool/humid and hot/dry
seasons RR differed significantly (P<0.05), with mean values of 42 and 52/min.

For rectal temperature (RT), the interactions between species × season, species
× day and species × time were different at P<0.01, P<0.05 and P<0.01, respectively.
Bali-cattle had lower skin temperature (ST) (35.4 and 36.7oC) than buffalo.

Table 3:  Age and sex composition (per cent) of cattle herds
 in the various tenure systems.

Tenure systems

Large scale commercial: Small scale Resettlement
Age and sex group Beef Dairy commercial scheme Communal

Cattle under 12 mths
Male 12.2 5.6 8.8 7.6 7.1
Female 11.9 14.0 9.2 8.3 7.3

Female cattle
Heifersa 17.6 26.5 18.4 18.7 20.0
Cows 36.7 32.1 32.6 32.5
Cows in milk 39.5
Dry cows 12.5

Male cattle
Steers/oxenb 19.5 27.7 29.0 28.1
Working bulls 1.7 1.2 3.9 3.7 4.9
Other bulls 0.4 0.7

Female cattle served
Heifersc 45.6
Cowsc 77.1

Draught cattle 18.3 30.8 37.0

Cows in milk (28.0?) (39.5) 14.9 15.1 13.7

Notes: (a) In large scale dairy includes 9.8 per cent in calf and 16.7 per cent other heifers
(b) Steers only in large scale system
(c) Of total number of animals in sex and age class

Table 4:  Cattle herd composition in two communal areas
in different agroecological zones of Zimbabwe.

Communal area and number and percentage of stock class

Chiweshe (Zone II) Gokwe (Zone IV)
Animals/household % of herd Animals/household % of herd

Calf 0.9 15.8 2.1 17.0
Heifer 0.9 16.7 1.5 12.0
Young male 0.8 13.6 2.0 16.0
Breeding bull 0.2 3.4 0.5 4.0
Draught ox 1.3 23.6 2.5 21.0
Cow 1.5 26.6 3.2 27.0

Total 5.6 11.8

provided about 76 per cent of draught power in Mangwende and cows 17 per cent but
in Chivi oxen provided only 33 per cent of draught power whereas cows provided about
25 per cent and donkeys 30 per cent. Since the 1980s donkeys have assumed
increasing importance as draught animals – although they have always been important
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for on and off farm transport in some parts of the country – as farmers attempt to
overcome the perceived shortages of cattle draught power (Nengomasha, 1998).

Very considerable amounts of milk are produced in the communal areas and the
resettlement schemes from indigenous cows. Such production is almost entirely
opportunistic as very little if any extra feed is provided and there is usually no planned
breeding. Milk here is secondary to draught power in the herd as a whole but as already
indicated cows are conscripted for draught in some areas. In Mangwende and Chivi
Districts in Masvingo Province, for example, cows provided 17 per cent and 25 per cent
of draught power in the early 1980s.

Ownership patterns
As already indicated just under half – in fact 47.8 per cent – of communal area
households own cattle compared to more than 70 per cent of large scale commercial
farmers. In the communal areas families living in the drier areas tend to have larger
herds and rely much more on livestock than on risky crop production to contribute to their
subsistence and income needs than do those in the better agroecological zones
(Christensen and Zindi, 1991). In one of the studies already referred to it was shown that
families owning cattle in the Chiweshe area in the ecologically well endowed Natural
Region II owned or kept an average of 5.6 head whereas those in the much drier Gokwe
area in Natural Region IV owned or kept 11.8 head. Donkeys are owned by very few
large scale farmers but one in six communal area families own this class of stock.

A corollary of the ownership of draught animals and the use of them for on and off
farm work is the need for possession of appropriate implements and means of transport.
Various types of equipment for land preparation and other cultural operations and for
transport are, indeed, owned in all the small scale systems (Table 5).

Small scale commercial farmers own more animals and equipment per farming unit
than those in the communal areas. The number of farm units owning ploughs always
exceeds the number owning cattle indicating that donkeys are used for draught. Some
households without cattle may, however, own ploughs in the expectation of being able
to hire cattle or donkeys. Cultivators and harrows are important in the small scale
commercial areas but the latter is of considerably less importance and harrows are
hardly used at all in the communal areas. Planters are of minor relevance in the small
scale commercial areas but are more widely owned in relative terms in the communal
areas.

A far higher proportion of small scale commercial farmers own carts than do
communal farmers. It appears that in these areas several cultural operations are carried
out using animal power but the small number of planters is possibly explained because
tractors are used for this task. In the communal areas ploughing is the main operation
assigned to animals whereas further breaking down of the soil to provide a good tilth is
a manual activity. Lack of access to tractors by communal farmers may explain the
relatively larger number of animal drawn planters in this tenure system.

It is generally assumed that four cattle or four donkeys are required to pull a plough
under Zimbabwe conditions. In theoretical terms therefore there is an excess of ploughs
over the motive power required to operate them in all of the smallholder areas.

higher physiological responses in crossbred bullocks (i.e. body temperature, respiration
and pulse rates) could be attributed to their higher metabolic rate than the indigenous
Hariana bullocks.

Haemoglobin concentrations and haematocrit values were increased in crossbred
bullocks while these values were decreased in Hariana in response to exercise. In
leucocytic counts, lymphocytes, neutrophiles and eosinophils showed significant
changes as a result of exercise whereas basophils and monocytes showed no
appreciable change.

Blood lactate content of both the breeds increased considerably in all the seasons
and shifts. The rate of increase was higher in the hot dry season followed by the hot-
humid and cold seasons. Increase in lactic acid content is as natural as the demand of
the oxygen increased for ATP formation by oxidation of carbohydrates. The trend of
change in plasma bicarbonate was opposite to that of blood lactic acid. The plasma
bicarbonate levels were decreased in both breeds in all seasons and shifts. The rate of
decrease was highest in the hot-dry season followed by the hot-humid and cold
seasons. The decrease in the bicarbonate level in the exercising animals might be due
to their participation in buffering of increased lactic acid produced during exercise
because of increased catabolic processes. It was evident that the drop in bicarbonate
level was not proportional to the increase in lactic acid level.

Serum sodium and chloride were slightly but significantly increased in both breeds
and in all seasons and shifts, while the serum potassium level decreased significantly
in both the breeds.

Examination of the results on work performance, physiological, haematological and
biochemical responses indicated that Hariana bullocks exhibited, in general, a marginal
superiority over the crossbred bullocks though crossbred bullocks had a higher speed
at work, better draft capacity and higher power generation. However, the efficiency of
crossbred bullocks could be improved provided they were allowed to work only during
the cooler parts of the day and season. The early manifestation of fatigue signs shown
by the crossbred bullocks during the hot-humid and hot-dry seaons could also be
minimised by giving intermittant and frequent rest periods. This increases working
capacity power generation as measured by various thermo-respiratory, circulatory,
haematological and biochemical responses.

(b)  India

Maintenance cost and feeding management gap in draught animals in Akola
Tahsil

A.B. Gattewar, V.N. Autkar, P.V. Choudhari, S.R. Bankar
Department of Animal Husbandry and Dairying, Dr panjabrao Deshmukh Krishi Vidyapeeth, Akola,
Maharashtra, India

Draught animals play a crucial role in India’s economy by providing gainful employment
and a regular flow of income to the farmers and other deprived groups in society. The
supplementary and complementary connection between the crop sector and draught
animals adds to the importance of maintaining draught animals. Agriculture and draught
animals go side by side in boosting farming business into a profitable enterprise.



18.
31.

F
our castrated H

ariana and H
olstein ×

 H
ariana (F

1 ) crossbred bullocks of sim
ilar

body w
eight and age group w

ere com
pared for w

ork perform
ance and physiological,

haem
atological and biochem

ical behaviour tow
ards exercise in forenoon and afternoon

shifts during cold, hot-hum
id and hot-dry seasons in the sub-tropical clim

ate of H
issar.

T
he bullocks w

ere subjected to a harrow
ing operation w

ith a single action disc harrow
at a constant speed for tw

o hours in order to study various param
eters (e.g. P

late 8).
W

ork perform
ance study w

as conducted during the forenoon shift w
hile the behavioural

studies w
ere conducted during the forenoon and afternoon shifts. T

he physiological
observations w

ere recorded prior to exercise and at half-hourly intervals during a tw
o

hour period of exercise and a tw
o hour rest period just after exercise. B

lood sam
ples for

haem
atological and biochem

ical analyses w
ere collected before and after exercise and

also at one and tw
o hour intervals of rest after exercise.

P
late 8: H

ydraulic dynam
om

eter used to m
easure draught force in India (A

 B
 G

ettew
ar)

T
h

e
 cro

ssb
re

d
 b

u
llo

cks h
a

d
 a

 sig
n

ifica
n

tly h
ig

h
e

r sp
e

e
d

 a
t w

o
rk, b

e
tte

r d
ra

ft
ca

p
a

city a
n

d
 h

ig
h

e
r p

o
w

e
r g

e
n

e
ra

tio
n

 th
a

n
 th

e
 H

a
ria

n
a

. H
o

w
e

ve
r, th

e
 cro

ssb
re

d
bullocks becam

e exhausted significantly earlier than the H
ariana w

hen they allow
ed to

w
ork continuously. T

he H
ariana bullocks exhibited m

ore stam
ina for w

orking slow
ly but

steadily in all seasons than the crossbred bullocks. C
onsequently, H

ariana bullocks
harrow

ed a larger area than their counterparts. T
he bullocks becam

e exhausted earlier
in the hot-dry seasons follow

ed by the hot-hum
id and cold seasons.

T
he crossbred bullocks had com

paratively higher body tem
peratures, respiration

and pulse rates than the H
ariana in all the seasons and shifts before com

m
encem

ent
of exercise, during tw

o hour exercise periods and during tw
o hour rest periods. T

he

Table 5:  Ownership (number) of draught animals and animal drawn equipment
in smallholder systems in Zimbabwe.

Tenure type/production system

Small scale commercial Resettlement Communal

Total Number Total Number Total Number
Farms number per farm Schemes number per scheme Farms number per farm

Cattle 6,963 33,843 4.86 164 99,629 607.49 455,548 1,326,897 2.91

Donkey 1,301 5,559 4.27 123 23,620 192.03 157,360 603,167 3.83

Plough 7,774 17,431 2.24 175 47,086 269.06 616,704 713,655 1.16

Cultivator 7,483 11,109 1.48 167 18,159 108.74 139,951 147,703 1.06

Harrow 7,106 9,257 1.30 157 12,107 77.11 9,149 9,655 1.06

Planter 4,003 4,903 1.22 128 2,252 17.59 88,815 92,672 1.04

‘Scotch’ cart 7,044 9,643 1.37 172 25,129 146.10 252,619 260,960 1.03

Draught
animals and
equipment

Figure 2:  Interactions between
numbers of livestock owned
and maize production in a

communal system
in Zimbabwe.
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Factors affecting power and other outputs of draught cattle
One study in Chinamhora communal area (Chawatama et al, 1998) that is probably
representative of other areas gave indications of power output and the factors affecting
it. Local oxen under local management weighed about 450 kg, had a condition score of
2 to 3 (on a 9-point scale), produced a work output of 2.27 Kilojoules, moved at 0.81
metres per second and ploughed an area of 0.13 ha on two hours. Cattle of similar
genetic type managed under research station conditions by the University of Zimbabwe
had a live weight of 570 kg, a body condition score of 5 to 6, produces 3.35 KJ of output,
travelled at 0.96 m/s and ploughed 0.19 ha in two hours. The conclusions drawn from
this study were that nutrition is critical in ensuring animals are in a fit condition for work
during the late dry season. In addition to ploughing a greater area it is likely that there
would be additional benefits for crop production deriving from a deeper ploughing depth
by the heavier and fitter oxen.

In experimental work at Makoholi there were no differences in performance between
cows that were subject to work (pulling a draught force of 1400 Newton daily for four
hours one day a week between February and October and three days a week for three
months from 15 October) and those that were not worked (Table 6). Both work and non
worked animals were supplemented with a 50:50 mixture of maize stover and groundnut
haulm during the dry season. The conclusion is that cows that are not worked too
intensively continue to produce as well as those that are not and increased use of cows
for draught purposes would relieve the need for additional oxen.

Table 6:  Performance of worked and non worked cows and
their calves at Makoholi Experiment Station, Zimbabwe.

Treatment group

Parameter Worked Not worked

Mean daily milk yield (litres) 0.99 1.58

Cow dry season weight loss (kg) 48.2 37.5

Calf birth weight (kg) 25.7 26.1

Calf weaning weight (kg) 128 130

Cow postpartum weight (kg) 252 245

Mean calving rate (per cent) 37.5 36.2

counts. This is primarily due to the fact that these animals had never been dewormed.
According to Khallayoune (1990), heavy parasitism in young donkeys may be
responsible for small sized donkeys. This was probably due to malabsorption of
essential nutrients sequel to worm- induced gut pathology. Since helminthiasis may
become a problem, donkeys should be treated with a broad spectrum anthelmintic.

Dourine is a chronic venereal disease of horses that is transmitted during coitus and
caused by Trypanosoma equiperdum. Antibodies were found in 13.2 % of the donkeys
sampled and is slightly higher than an incidence of 9.95% reported for the Kgalagadi
district of Botswana (Masupu and Majok, 1999). Since this disease may be prevented
by controlled breeding, castration of non-breeding male donkeys should be carried out.

Conclusion
This study indicated the need to deworm and detick donkeys in order to control endo-
and ectoparasites. The donkey is a potential source of some ticks which are vectors of
ruminant diseases. Furthermore, castration of seropositive cases of dourine should be
advocated for the effective control of this disease.
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4.  ASIA

(a)  India

Working capacity and behaviour of crossbred (F1) versus zebu cattle bullocks

A.B. Gattewar, R.A. Singh, R.S. Yadav
Department of Livestock Production and Management, CCS Haryana Agricultural University, Hissar

Indian farmers, in general, suspect that the absence of a hump in crossbred bullocks
reduces their efficiency. An attempt has been made, therefore, to answer some specific
questions regarding the performance of crossbred and zebu cattle bullocks.

Social, financial and economic value
The social, financial and economic values of draught power and manure are universally
acknowledged (GFA, 1987). Whilst it is difficult to put a value on the first it is possible
to calculate some values for the last two but these rarely or never appear in statistical
tables of national or other accounts. About 95 per cent of small scale agriculture is
dependent on oxen and donkeys for draught power with the implication that 7 million
people derive much of their livelihood from renewable and sustainable livestock outputs.
In spite of low output the value of the standing stock in smallholder areas was
conservatively valued in early 2000 at Zim$ 18.0 billion for cattle, Zim$ 1.4 billion for
poultry, Zim$ 230 million for goats, Zim$ 14 million for pigs and Zim$ 7 million for sheep.
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In contrast to the large scale areas the small scale production systems are not
noted for a conservative attitude to stocking rates. It has indeed for long been postulated
that the communal lands are heavily oversubscribed in terms of animal numbers. In
these areas decisions on the number of animals to be kept per unit area have almost
universally been outside the control of the individual. The philosophy has always been
for an individual to maximize his or her own holdings and there is clear evidence that
this is the rational answer of an individual confronted with a common resource. Several
Zimbabwe studies have shown the strong positive relationship in communal areas
between livestock ownership and household food security. The availability of draught
power enables cattle owners to till more land earlier in the season: manure improves soil
fertility and texture and reduces the amount of inorganic fertilizer that has to be bought
to maintain crop yields. Within the communal and resettlements areas mixed farming
on arable plots of 2-3 hectares therefore requires draught power if crop output is to be
maximized. Families with more livestock achieve, for example, higher total maize output
of perhaps as much as 30 per cent through cultivation of a greater area and higher crop
yields resulting almost certainly from earlier planting, more timely weeding and
applications of manure (Figure 2, p. 18). The ownership of draught animals is not
therefore simply an emotive issue but an overriding economic one.

The multipurpose nature of livestock production in the small scale systems and the
contribution of those components of output that can be assigned monetary values to
total output (Table 7) partly explain the low rates of marketed offtake from communal
areas compared with offtake from the large scale commercial farms. In general draught
power and milk are the most important outputs from communal cattle and may
accounting for 70-80 per cent of total output. On average the value of sales and
slaughter account for 20 per cent of the total. It could therefore be argued that the offtake
of smallholder cattle at 4 per cent and representing 20 per cent of the total output of the
cattle is equivalent to an offtake from commercial herds of 20 per cent which represents
100 per cent of the total output. It is thus unrealistic to focus on simple offtake – which
is most often the case – as the only measure of herd productivity.

Table 7:  Relative value (per cent) of quantifiable outputs of
smallholder cattle herds in Zimbabwe.

Type of output (per cent of total)

Live Home
Studya) Draught Manure Milk sales slaughter Transport

1 41.7 7.6 28.6 17.6 4.5 0.0
2 38.7 9.8 40.9 10.5 0.0 0.0
3 48.2 18.8 5.8 27.2 0.0 0.0
4 36.7 23.1 7.0 33.2 0.0 0.0
5 29.5 2.7 38.3 11.5 0.0 18.0

Mean 39.0 12.4 24.1 20.0 - -

 Note: Data from five different field studies undertaken in the 1980s

Table 11:  Average worm egg and coccidia oocyst counts of faecal samples.

Mean strongyle Mean coccidia
Farmer No. samples No. positive eggs/g oocysts/g

1 6 4 900 200
2 12 8 1,208 150
3 6 3 1,350 –
4 4 4 4,150 400

Total 28 19 7,608 750
Mean 1,902 250

Table 12: Average worm egg
and coccidia oocyst counts

of faecal samples.

Farmer No. tested No. positive

1 20 3
2 6 1
3 4 1
4 7 –
5 5 –
6 11 2

Total 53 7

Antibodies to Trypanosoma equi-
perdum were found in 7 out of 53 serum
samples, thus depicting a 13.2% sero-
prevalence (Table 12).

Discussion
Donkey owners in Oodi, Kgatleng district,
Botswana were found to keep relatively
more donkeys with an average pack size of
14±8.0, than the farmers in Hammanskraal
in the North-West Province of South Africa
as reported by Krecek, Starkey and Joubert
(1994). The latter authors reported an
average pack size of only five. A similar survey carried in northern Kenya, among
Samburu women pastoralists reported a pack size of four donkeys (Twerde, Fielding and
Field, 1997). The donkeys found in Oodi were required for pulling carts used to move
people, transport goods, fetch water and for ploughing. The donkeys were regarded as
a cheap source of power since no supplementary feeding was provided even during the
winter months when grazing was very poor. In the questionnaire, it became apparent
that the donkeys received very little attention from their owners. Some owners had the
impression that their donkeys never got sick and did not seek help from the animal
health extension staff. There is a need to inform donkey owners on the basic
management and health requirements of donkeys well as traction implements that can
be used.

R. evertsi evertsi, the red legged tick was the commonest external parasite found
on the donkeys. The presence of this tick was significant in that it may act as a vector
for B. equi, the only haemoparasite detected. This tick was also found on cattle, horses,
sheep and goats from the same area by Walker, Mehlitz and Jones (1978). Although
B. equi were found at a low parasitaemia, under stressful conditions the parasites may
proliferate and cause overt clinical disease characterised by progressive anaemia,
hypophosphatemia and increased fragility of red blood cells. Amblyomma hebraeum, the
tick vector of Cowdria ruminantium in ruminants was found on the donkeys. Donkeys
may therefore act as a source of this tick to small stock and cattle. It is therefore
imperative to control the tick population on donkeys.

Most of the faecal samples had a high strongyle worm egg and low coccidia oocyst



The cost of hiring oxen for ploughing in the 1999/2000 season was Zim$ 300-350
per ha. In many cases, however, there is no cash transaction but an exchange by barter
for a service or product such as labour or stover. Oxen are also lent and assistance is
rendered to the poorer in this way. Tractors are rarely available and are less preferred
owing to the comparatively very high open market cost of hire at Zim$ 1750/ha (tractors
owned by District Development Funds cost less at Zim$ 1300/ha). A pair of oxen should
be capable of ploughing up to 14 hectares per season if they were to start during the
dry winter period after harvest. They can only do this if the stover from the previous crop
has been cleared and stored for feed. If this is not done and in consideration of other
tasks that have to be done during the ploughing season a more realistic expectation is
that a pair of oxen could plough 9 hectares per season. Draught power is less often used
for weeding and other types of cultivation activities than it is for initial land preparation.
Diversifying the use of oxen to other cultural operations would reduce the relative cost
of their maintenance throughout the year. There are good possibilities for further
development of tools for purposes other than ploughing and this could become of
greater importance if maize areas increase and the availability of labour is reduced for
demographic reasons or through a greater drift to the towns for urban employment.

There are several difficulties in preparing a model smallholder herd and calculating
the absolute values of the various types of output in monetary terms on an annual basis.
The animals in a particular ‘kraal’, for example, almost certainly ‘belong’ to several
people and at least some of these real owners are likely to absent from the locality.
Various social and cultural commitments further complicate the usually accepted
concept of individual ownership in the western commercial sense of the word. In a
detailed longitudinal study of a smallholder production system in Buhera District it was
shown the average ‘household herd’ size was approximately 2 cows, 2 oxen and 1
young replacement. A value can be calculated for the annual outputs when assumed
parameters applied to this herd model are:

• calving rate 50 per cent
• milk yield per cow per year after calf consumption 250 litres @ Zim$ 15
• ploughing by one pair oxen of 9 ha per annum Zim$ 300 per ha

The absolute values are then:

• draught ploughing of 9 ha @ Zim$ 300 2700
• manure inorganic fertilizer replacement value (Zim$355/LU) 1420

other values from organic matter and other elements ?
• milk 143 litres @ Zim$ 15 2145
• sales/slaughter @ 4 per cent average per year 1600
• transport nil in model
• herd value change nil in model

TOTAL 7865

The model results be extrapolated to the national level for both manure and the
value of draught power in increased maize production. The example for manure applies
to a model herd of four livestock units. The national cattle herd comprises about 4 million
livestock units and benefits at national level – assuming the same criteria are applicable
– would be Zim$ 7.865 billion. If cattle manure was universally stored and the additional

Table 8: Farmers keeping donkeys in Oodi.

Adult female Adult male Young
Farmer donkeys donkeys donkeys Total

1 8 6 1 15
2 2 9 2 8
3 6 4 3 18
4 4 9 3 14
5 – 4 – 4
6 15 12 4 31
7 4 3 4 11

Total 39 47 17 103
Mean 6.5 6.7 2.8 14.4 ± 8.0

When asked what they did when their donkeys became sick or injured, 90% of the
donkey owners reported that their donkeys were never sick. Another 4% said they
treated the donkeys themselves and 6% said they gave no medication to the sick
donkeys.

Physical examination of the donkeys for external parasites showed the presence
of Rhipicephalus evertsi evertsi, Amhlyomma hebraeum and Hyalomma spp. of ticks.
R. evertsi evertsi was the most common tick found at a prevalence of 66% (Table 9).
This tick was more commonly found in young donkeys in low numbers and were
attached under the tail and perineal region.

Table 9: Ticks collected from donkeys (mean per donkey).

Rhipicephalus Hyalomma Amblyomma
Farmer evertsi evertsi spp hebraeum Total

1 3 1 1 5
2 6 3 2 11
3 4 – – 4
4 2 – – 2
5 5 1 2 8

Total 20 5 5 30
% 66.6 16.6 16.6

Table 10: Haemoparasites in donkey
blood smears.

No. blood No. +ve
Farmer smears Babesia equi

1 15 3
2 8 1
3 12 2
4 6 –
5 9 1

Total 50 7
% 14

The only blood parasite found, Babesia
equi, was in 14% of 50 the blood smears
examined (Table 10) and at a low para-
sitaemia. Strongyle worm eggs were found in
67.8% of the faecal samples examined. An
average worm egg count per gram of 1902
was obtained (Table 11). No mature worms
were seen in these faecal samples. A low
average coccidia oocyst count of 250 per
gram of faecal material was recorded.
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manurial values were realised an additional Zim$ 0.744 billion would accrue to the total.
Comparable information is less readily available for other livestock species but on the
assumption that the manurial value of Zim$ 355 per livestock unit can be extrapolated
to other ruminant species an additional Zim$ 0.266 billion would be added to the value
of output.

It is suggested that maize production could be increased nationally by 30 per cent
per year if draught power in the communal and resettlement areas was fully available
in terms of both quantity and quality. The forecast production of maize from these
sectors for the 1999/2000 season is 1.25 million tonnes. A 30 per cent increment would
represent an additional 375 000 tonnes, which when valued at Zim $ 4300 per tonne
would be worth Zim $ 1.612 billion. It can be speculated that in a drought year the
benefits from a good supply of animal draught power translated into maize output would
be relatively even greater. The reasons for this are that:

• timeliness of ploughing and sowing are even more critical in a drought year;
• the sale value per kg of maize would be greater in a bad year; and
• in drought conditions where household food security is threatened additional

supplies of grain would have a special value.
In the communal and resettlement areas cattle are thus not kept to supply an

external market and stock are not specialized for a single function although they may
be highly adapted to survival under harsh conditions. Livestock are multipurpose and
often closely integrated in a multispecies mix in the agropastoral production system
(Figure 3). In these systems domestic stock but particularly cattle:

• are a tractive force that is used for ploughing and other draught functions;
• provide milk, meat and manure;
• act as a form of investment and provide a source of income; and
• may be of importance in traditional spiritual and cultural matters.

provided. The donkeys received very little management attention and the majority of the
farmers reported that the donkeys were never sick. The external parasites found
included Rhipicephalus evertsi evertsi, Amblyomma hebraeum arid Hyalomma spp,
Babesia equi were seen in 14% of blood smears examined (n=50). Helminthiasis and
coccidiosis was evaluated by faecal analysis to determine worm egg and coccidia oocyst
counts. Most donkeys (67.8%) had strongyle worm eggs. Antibodies to Trypanosoma
equiperdum, the causative protozoan of dourine were found in 13.2 % of donkey sera
tested, n=53.

Introduction
Donkeys (Equus asinus) are kept in most tropical countries where they provide a cheap
source of agricultural mechanisation. In Botswana and elsewhere, donkeys are used for
pulling carts in poor rural communities where other forms of transportation are not
available or problematical because of the terrain (Starkey, 1995). However, very little is
known about the social-economic role, health, nutrition, breeding and management of
these animals in Botswana. In this study the management of donkeys and the causes
of ill health were investigated.

Materials and methods
Randomly selected donkey owners in Oodi village, Kgatleng district of Botswana, were
visited from May to July 1999. The donkeys were physically inspected for the presence
of external parasites and any ectoparasites seen were preserved in 70% ethyl alcohol
and sent to the laboratory for identification. The ticks were identified using a key
described by Walker, Mehlitz and Jones (1978). Faecal samples were taken and put into
capped bottles and transported to the laboratory in a cool box containing ice blocks at
4°C to prevent the eggs from hatching. The floatation technique was used for the
recovery of helminth and coccidia oocysts using saturated sodium chloride solution
(Soulsby, 1986). However, no attempts were made in the present study to hatch the
worm eggs and the coccidia oocysts for further identification.

Air dried blood smears prepared from the ear capillaries were fixed in ethanol,
stained with a 10% Giemsa solution and microscopically examined for haemoparasites.
Blood was collected by jugular venipuncture into sterile vacutainer tubes without
anticoagulant. The serum thus separated was stored at –20°C in one ml aliquots until
ready for use. Subsequently, the sera were tested for antibodies to Trypanosoma
equiperdum, the causal protozoan of dourine using the complement fixation test (Herr,
Huchzermeyer, Te Brugge. Williamson, Roos and Schele, 1985) and the results
reported as either positive at a cut off antibody titre of 1:16, or negative.

Results
The seven randomly selected donkey owners had a total of 103 donkeys consisting of
47 adult male, 39 adult female and 17 young donkeys. Each had an average of 14.4 ±
8.0 donkeys with a range of 4–31 (Table 8). Of these 80% were working donkeys used
for draught power and/or ploughing. Old donkeys were slaughtered for home
consumption and consequently there were no reports of donkey mortality. The donkeys
were left to roam freely in search of grazing and supplementary feeding was not
provided.
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Figure 3:  Functions of cattle in the communal production system in Zimbabwe.



Enhancing the contribution of draught power to human welfare
The overall effect of a shortage of draught power has reduced development and output
in the smallholder areas and is a major constraint to crop production. Oxen remain the
preferred draught animal but cows and donkeys could also be used to greater effect. The
problem is not, however, simply one of numbers. Nutrition of oxen is also a problem as
animals go into the season in poor body condition and usually remain in that state
throughout the period that work demand on them is highest. Less than optimal draught
performance is also caused by use of the wrong type of equipment and ill fitting harness
and attachments. This is especially true when ox equipment is used for donkeys.
Properly designed lighter equipment and harness for donkeys would improve their output
and welfare (Mbanje, 2000): it might also be better able to be use by women farmers
where social mores allow and so reduce the human labour bottleneck at critical times.
Breeding animals more appropriate for forage based diets for milk would also benefit
draught performance.

The wide range of feed resources used by livestock usually means that animals can
find something to eat throughout the year. There is nonetheless very considerable
seasonality in both the quantity and quality of the feed available. Cattle suffer in
particular from dry season feed deficiencies in both qualitative and quantitative terms.
This is evidenced in several ways by the ‘saw tooth’ pattern of growth from birth to late
sexual and physical maturity, in reductions in body condition score and in seasonal
calving peaks which mean that most cows calve only once every to years after a first
parturition which may not take place until a heifer is four or even five years old. Seasonal
nutritional inadequacies are particularly evident in and of major import for draught
animals. Power output is directly proportional to body weight so lighter and weak animals
are unable to produce the effort required for ploughing meaning that where a single span
of two well nourished oxen would be capable of ploughing two spans may be needed
if they are of poor nutritional status. It is not only instantaneous power that is affected,
however, as underfed animals are unable to sustain an effort so that average working
days may be only four hours or so thus further reducing the efficiency of cultivation and
delaying the time of planting of much of the crop.

The main limitations to more effective use of draught power include:
• too few cattle for draught and especially for ploughing;
• nutritional problems before and during the main work season resulting in low

animal weights and poor draught performance; and
• inappropriate equipment and harnessing for draught animals other than

oxen.
Opportunities for improvement in the availability and performance of draught animals
are:

• encourage and strengthen linkages between large and small scale systems
for transfer of suitable stock;

• formation of small groups and associations for sharing of stock;
• conservation and enhancement of nutritional value of crop residues for dry

and early wet season feeding;
• greater use of cows and donkeys in addition to oxen for ploughing and other

cultural operations; and
• development of equipment and harness appropriate for animal types other

than oxen.

and transport human beings and a wide range of goods and materials, such as
agricultural produce, construction materials, firewood and manure. Mules, on the other
hand, are exclusively used to transport humans. In small towns, horses (singly or in a
pair) are hooked to a cart, locally known as ‘garry’, and transport humans and other
products. In areas where the terrain is gently sloping, such as the Rift Valley, donkeys
are also hooked to carts and are used to transport agricultural products, humans, water,
and construction materials. Sometimes these donkey carts are also used as an
ambulance. In the semi-arid and arid lowlands, agro-pastoralists also use camels for
ploughing and cultivation. However, camels are used primarily as pack animals
(Plate 7) transporting a variety of products and also to transport humans.

Plate 7: Camels being used for pack transport in Ethiopia (A Tegegne)

(c)  Botswana

Parasites of donkeys (Equus asinus) in Oodi, Kgatleng district Botswana

E.Z. Mushi1, M.G. Binta2, ERG. Chablis, R Ndebele’, J. B. Machete’ and B. Giddier
1Botswana College of Agriculture, Private Bag 0027, Gaborone, Botswana; 2National Veterinary
Laboratory, Private Bag 0035, Gaborone, Botswana

Summary
A study was carried out in Oodi village, Kgatleng district, Botswana to investigate the
type of management and the parasites found in donkeys. The seven randomly selected
donkey-owning households had a total of 103 donkeys with a mean of 14 ± 8.0 donkeys
per household, with a range of 4–31. These donkeys were used for draught power and
ploughing. The donkeys were left to graze freely and no supplementary feeding was
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(b)  Ethiopia

Draft animal power use in Ethiopia

A. Tegegne1 and T.W. Crawford, Jr.2
1International Livestock Research Institute (ILRI); 2International Sorghum and Millet Collaborative
Research Support Program (INTSORMIL)

Ethiopia, located in eastern Africa, is predominantly an agricultural country with over
85% of its 60 million human population engaged in agricultural activity. The country has
diverse agro-ecological zones with altitudes ranging from below sea level to as high as
4,500 m above sea level. This variability has contributed to the evolution of different
agricultural production systems. It is estimated that about 20% of the farmers are
engaged in exclusive crop production, 2% in livestock production and a majority of about
78% involved in crop-livestock mixed production systems. The highlands of Ethiopia,
with altitudes above 1,500 m above sea level and representing 40% of the total
landmass, have a well-integrated crop-livestock mixed system and support about 90%
of the human population. The lowlands are predominantly pastoral and agro-pastoral
production systems. Animal agriculture forms an integral part of agricultural production
in almost all ecological zones of the country. Ethiopia has the largest livestock population
in Africa and different species and breeds of animals are found in the country. The
dominant ones are cattle, sheep, goats, equines and camels.

Animal power is used in different forms and for a variety of purposes all over the
country. The main purpose of keeping cattle in the highlands is for draft power, and draft
power is estimated to account for about 60% of the cattle production by value. Out of
the estimated 30 million cattle, about 9 to 10 million oxen are used for draft purposes.
About 66% of the county’s 14 million ha of cropland is cultivated with the use of animal
(predominantly oxen) power. It is estimated that the total amount of animal power

produced to plough the total land area for crop production per year (excluding other farm
operations) is about 250,566,840 kWh. The major crops grown are cereals, and there
is lesser production of pulses, oil crops and other minor crops. Draft oxen are estimated
to contribute to more than 26% of the total labour requirements for crop agriculture. The
average land size of smallholders in the highlands is about 2.5 ha, and about 69% of
the farmers own between 0.5 and 5 ha of land. Land preparation and subsequent
cultivation are done primarily with a pair of oxen drawing a wooden plough, locally known
as the ‘maresha’ (Plate 6). The indigenous zebu cattle are the main animals used for
tillage, cultivation and threshing. In some areas, where oxen are in short supply, horses,
mules and donkeys are used either hitched to the same species or in mixed pairs.
Sometimes, oxen are also paired with equine or barren cows for plouging. In the
highlands, availability of oxen at the right time of the year is very critical for crop
production and survival of a household. Ownership of oxen varies from region to region.
In general, it is estimated that about 29% have a pair of oxen, 8% three or more, 34%
have one ox and 29% have no oxen. A number of traditional arrangements have been
developed over the years to ensure availability of oxen to farmers, albeit with influences
on planting time and cultivation operations. Oxen are also used for other on-farm
operations. They are used to thresh crops, transport crop residues such as straw and
other farm produce mainly between the farm and homesteads.

Equines are also found in almost all agro-ecological zones of Ethiopia. The rugged
terrain in the highlands has resulted in an extensive use of donkeys, horses and mules
for transportation purposes. Donkeys and horses are used as the major pack animals

Plate 6: Young boy using a marestia plough in Ethiopia (T W Crawford)
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(b)  Ethiopia

Draft animal power use in Ethiopia
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Ethiopia, located in eastern Africa, is predominantly an agricultural country with over
85% of its 60 million human population engaged in agricultural activity. The country has
diverse agro-ecological zones with altitudes ranging from below sea level to as high as
4,500 m above sea level. This variability has contributed to the evolution of different
agricultural production systems. It is estimated that about 20% of the farmers are
engaged in exclusive crop production, 2% in livestock production and a majority of about
78% involved in crop-livestock mixed production systems. The highlands of Ethiopia,
with altitudes above 1,500 m above sea level and representing 40% of the total
landmass, have a well-integrated crop-livestock mixed system and support about 90%
of the human population. The lowlands are predominantly pastoral and agro-pastoral
production systems. Animal agriculture forms an integral part of agricultural production
in almost all ecological zones of the country. Ethiopia has the largest livestock population
in Africa and different species and breeds of animals are found in the country. The
dominant ones are cattle, sheep, goats, equines and camels.

Animal power is used in different forms and for a variety of purposes all over the
country. The main purpose of keeping cattle in the highlands is for draft power, and draft
power is estimated to account for about 60% of the cattle production by value. Out of
the estimated 30 million cattle, about 9 to 10 million oxen are used for draft purposes.
About 66% of the county’s 14 million ha of cropland is cultivated with the use of animal
(predominantly oxen) power. It is estimated that the total amount of animal power

produced to plough the total land area for crop production per year (excluding other farm
operations) is about 250,566,840 kWh. The major crops grown are cereals, and there
is lesser production of pulses, oil crops and other minor crops. Draft oxen are estimated
to contribute to more than 26% of the total labour requirements for crop agriculture. The
average land size of smallholders in the highlands is about 2.5 ha, and about 69% of
the farmers own between 0.5 and 5 ha of land. Land preparation and subsequent
cultivation are done primarily with a pair of oxen drawing a wooden plough, locally known
as the ‘maresha’ (Plate 6). The indigenous zebu cattle are the main animals used for
tillage, cultivation and threshing. In some areas, where oxen are in short supply, horses,
mules and donkeys are used either hitched to the same species or in mixed pairs.
Sometimes, oxen are also paired with equine or barren cows for plouging. In the
highlands, availability of oxen at the right time of the year is very critical for crop
production and survival of a household. Ownership of oxen varies from region to region.
In general, it is estimated that about 29% have a pair of oxen, 8% three or more, 34%
have one ox and 29% have no oxen. A number of traditional arrangements have been
developed over the years to ensure availability of oxen to farmers, albeit with influences
on planting time and cultivation operations. Oxen are also used for other on-farm
operations. They are used to thresh crops, transport crop residues such as straw and
other farm produce mainly between the farm and homesteads.

Equines are also found in almost all agro-ecological zones of Ethiopia. The rugged
terrain in the highlands has resulted in an extensive use of donkeys, horses and mules
for transportation purposes. Donkeys and horses are used as the major pack animals

Plate 6: Young boy using a marestia plough in Ethiopia (T W Crawford)
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Enhancing the contribution of draught power to human welfare
The overall effect of a shortage of draught power has reduced development and output
in the smallholder areas and is a major constraint to crop production. Oxen remain the
preferred draught animal but cows and donkeys could also be used to greater effect. The
problem is not, however, simply one of numbers. Nutrition of oxen is also a problem as
animals go into the season in poor body condition and usually remain in that state
throughout the period that work demand on them is highest. Less than optimal draught
performance is also caused by use of the wrong type of equipment and ill fitting harness
and attachments. This is especially true when ox equipment is used for donkeys.
Properly designed lighter equipment and harness for donkeys would improve their output
and welfare (Mbanje, 2000): it might also be better able to be use by women farmers
where social mores allow and so reduce the human labour bottleneck at critical times.
Breeding animals more appropriate for forage based diets for milk would also benefit
draught performance.

The wide range of feed resources used by livestock usually means that animals can
find something to eat throughout the year. There is nonetheless very considerable
seasonality in both the quantity and quality of the feed available. Cattle suffer in
particular from dry season feed deficiencies in both qualitative and quantitative terms.
This is evidenced in several ways by the ‘saw tooth’ pattern of growth from birth to late
sexual and physical maturity, in reductions in body condition score and in seasonal
calving peaks which mean that most cows calve only once every to years after a first
parturition which may not take place until a heifer is four or even five years old. Seasonal
nutritional inadequacies are particularly evident in and of major import for draught
animals. Power output is directly proportional to body weight so lighter and weak animals
are unable to produce the effort required for ploughing meaning that where a single span
of two well nourished oxen would be capable of ploughing two spans may be needed
if they are of poor nutritional status. It is not only instantaneous power that is affected,
however, as underfed animals are unable to sustain an effort so that average working
days may be only four hours or so thus further reducing the efficiency of cultivation and
delaying the time of planting of much of the crop.

The main limitations to more effective use of draught power include:
• too few cattle for draught and especially for ploughing;
• nutritional problems before and during the main work season resulting in low

animal weights and poor draught performance; and
• inappropriate equipment and harnessing for draught animals other than

oxen.
Opportunities for improvement in the availability and performance of draught animals
are:

• encourage and strengthen linkages between large and small scale systems
for transfer of suitable stock;

• formation of small groups and associations for sharing of stock;
• conservation and enhancement of nutritional value of crop residues for dry

and early wet season feeding;
• greater use of cows and donkeys in addition to oxen for ploughing and other

cultural operations; and
• development of equipment and harness appropriate for animal types other

than oxen.

and transport human beings and a wide range of goods and materials, such as
agricultural produce, construction materials, firewood and manure. Mules, on the other
hand, are exclusively used to transport humans. In small towns, horses (singly or in a
pair) are hooked to a cart, locally known as ‘garry’, and transport humans and other
products. In areas where the terrain is gently sloping, such as the Rift Valley, donkeys
are also hooked to carts and are used to transport agricultural products, humans, water,
and construction materials. Sometimes these donkey carts are also used as an
ambulance. In the semi-arid and arid lowlands, agro-pastoralists also use camels for
ploughing and cultivation. However, camels are used primarily as pack animals
(Plate 7) transporting a variety of products and also to transport humans.

Plate 7: Camels being used for pack transport in Ethiopia (A Tegegne)

(c)  Botswana

Parasites of donkeys (Equus asinus) in Oodi, Kgatleng district Botswana

E.Z. Mushi1, M.G. Binta2, ERG. Chablis, R Ndebele’, J. B. Machete’ and B. Giddier
1Botswana College of Agriculture, Private Bag 0027, Gaborone, Botswana; 2National Veterinary
Laboratory, Private Bag 0035, Gaborone, Botswana

Summary
A study was carried out in Oodi village, Kgatleng district, Botswana to investigate the
type of management and the parasites found in donkeys. The seven randomly selected
donkey-owning households had a total of 103 donkeys with a mean of 14 ± 8.0 donkeys
per household, with a range of 4–31. These donkeys were used for draught power and
ploughing. The donkeys were left to graze freely and no supplementary feeding was
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manurial values were realised an additional Zim$ 0.744 billion would accrue to the total.
Comparable information is less readily available for other livestock species but on the
assumption that the manurial value of Zim$ 355 per livestock unit can be extrapolated
to other ruminant species an additional Zim$ 0.266 billion would be added to the value
of output.

It is suggested that maize production could be increased nationally by 30 per cent
per year if draught power in the communal and resettlement areas was fully available
in terms of both quantity and quality. The forecast production of maize from these
sectors for the 1999/2000 season is 1.25 million tonnes. A 30 per cent increment would
represent an additional 375 000 tonnes, which when valued at Zim $ 4300 per tonne
would be worth Zim $ 1.612 billion. It can be speculated that in a drought year the
benefits from a good supply of animal draught power translated into maize output would
be relatively even greater. The reasons for this are that:

• timeliness of ploughing and sowing are even more critical in a drought year;
• the sale value per kg of maize would be greater in a bad year; and
• in drought conditions where household food security is threatened additional

supplies of grain would have a special value.
In the communal and resettlement areas cattle are thus not kept to supply an

external market and stock are not specialized for a single function although they may
be highly adapted to survival under harsh conditions. Livestock are multipurpose and
often closely integrated in a multispecies mix in the agropastoral production system
(Figure 3). In these systems domestic stock but particularly cattle:

• are a tractive force that is used for ploughing and other draught functions;
• provide milk, meat and manure;
• act as a form of investment and provide a source of income; and
• may be of importance in traditional spiritual and cultural matters.

provided. The donkeys received very little management attention and the majority of the
farmers reported that the donkeys were never sick. The external parasites found
included Rhipicephalus evertsi evertsi, Amblyomma hebraeum arid Hyalomma spp,
Babesia equi were seen in 14% of blood smears examined (n=50). Helminthiasis and
coccidiosis was evaluated by faecal analysis to determine worm egg and coccidia oocyst
counts. Most donkeys (67.8%) had strongyle worm eggs. Antibodies to Trypanosoma
equiperdum, the causative protozoan of dourine were found in 13.2 % of donkey sera
tested, n=53.

Introduction
Donkeys (Equus asinus) are kept in most tropical countries where they provide a cheap
source of agricultural mechanisation. In Botswana and elsewhere, donkeys are used for
pulling carts in poor rural communities where other forms of transportation are not
available or problematical because of the terrain (Starkey, 1995). However, very little is
known about the social-economic role, health, nutrition, breeding and management of
these animals in Botswana. In this study the management of donkeys and the causes
of ill health were investigated.

Materials and methods
Randomly selected donkey owners in Oodi village, Kgatleng district of Botswana, were
visited from May to July 1999. The donkeys were physically inspected for the presence
of external parasites and any ectoparasites seen were preserved in 70% ethyl alcohol
and sent to the laboratory for identification. The ticks were identified using a key
described by Walker, Mehlitz and Jones (1978). Faecal samples were taken and put into
capped bottles and transported to the laboratory in a cool box containing ice blocks at
4°C to prevent the eggs from hatching. The floatation technique was used for the
recovery of helminth and coccidia oocysts using saturated sodium chloride solution
(Soulsby, 1986). However, no attempts were made in the present study to hatch the
worm eggs and the coccidia oocysts for further identification.

Air dried blood smears prepared from the ear capillaries were fixed in ethanol,
stained with a 10% Giemsa solution and microscopically examined for haemoparasites.
Blood was collected by jugular venipuncture into sterile vacutainer tubes without
anticoagulant. The serum thus separated was stored at –20°C in one ml aliquots until
ready for use. Subsequently, the sera were tested for antibodies to Trypanosoma
equiperdum, the causal protozoan of dourine using the complement fixation test (Herr,
Huchzermeyer, Te Brugge. Williamson, Roos and Schele, 1985) and the results
reported as either positive at a cut off antibody titre of 1:16, or negative.

Results
The seven randomly selected donkey owners had a total of 103 donkeys consisting of
47 adult male, 39 adult female and 17 young donkeys. Each had an average of 14.4 ±
8.0 donkeys with a range of 4–31 (Table 8). Of these 80% were working donkeys used
for draught power and/or ploughing. Old donkeys were slaughtered for home
consumption and consequently there were no reports of donkey mortality. The donkeys
were left to roam freely in search of grazing and supplementary feeding was not
provided.
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Figure 3:  Functions of cattle in the communal production system in Zimbabwe.



The cost of hiring oxen for ploughing in the 1999/2000 season was Zim$ 300-350
per ha. In many cases, however, there is no cash transaction but an exchange by barter
for a service or product such as labour or stover. Oxen are also lent and assistance is
rendered to the poorer in this way. Tractors are rarely available and are less preferred
owing to the comparatively very high open market cost of hire at Zim$ 1750/ha (tractors
owned by District Development Funds cost less at Zim$ 1300/ha). A pair of oxen should
be capable of ploughing up to 14 hectares per season if they were to start during the
dry winter period after harvest. They can only do this if the stover from the previous crop
has been cleared and stored for feed. If this is not done and in consideration of other
tasks that have to be done during the ploughing season a more realistic expectation is
that a pair of oxen could plough 9 hectares per season. Draught power is less often used
for weeding and other types of cultivation activities than it is for initial land preparation.
Diversifying the use of oxen to other cultural operations would reduce the relative cost
of their maintenance throughout the year. There are good possibilities for further
development of tools for purposes other than ploughing and this could become of
greater importance if maize areas increase and the availability of labour is reduced for
demographic reasons or through a greater drift to the towns for urban employment.

There are several difficulties in preparing a model smallholder herd and calculating
the absolute values of the various types of output in monetary terms on an annual basis.
The animals in a particular ‘kraal’, for example, almost certainly ‘belong’ to several
people and at least some of these real owners are likely to absent from the locality.
Various social and cultural commitments further complicate the usually accepted
concept of individual ownership in the western commercial sense of the word. In a
detailed longitudinal study of a smallholder production system in Buhera District it was
shown the average ‘household herd’ size was approximately 2 cows, 2 oxen and 1
young replacement. A value can be calculated for the annual outputs when assumed
parameters applied to this herd model are:

• calving rate 50 per cent
• milk yield per cow per year after calf consumption 250 litres @ Zim$ 15
• ploughing by one pair oxen of 9 ha per annum Zim$ 300 per ha

The absolute values are then:

• draught ploughing of 9 ha @ Zim$ 300 2700
• manure inorganic fertilizer replacement value (Zim$355/LU) 1420

other values from organic matter and other elements ?
• milk 143 litres @ Zim$ 15 2145
• sales/slaughter @ 4 per cent average per year 1600
• transport nil in model
• herd value change nil in model

TOTAL 7865

The model results be extrapolated to the national level for both manure and the
value of draught power in increased maize production. The example for manure applies
to a model herd of four livestock units. The national cattle herd comprises about 4 million
livestock units and benefits at national level – assuming the same criteria are applicable
– would be Zim$ 7.865 billion. If cattle manure was universally stored and the additional

Table 8: Farmers keeping donkeys in Oodi.

Adult female Adult male Young
Farmer donkeys donkeys donkeys Total

1 8 6 1 15
2 2 9 2 8
3 6 4 3 18
4 4 9 3 14
5 – 4 – 4
6 15 12 4 31
7 4 3 4 11

Total 39 47 17 103
Mean 6.5 6.7 2.8 14.4 ± 8.0

When asked what they did when their donkeys became sick or injured, 90% of the
donkey owners reported that their donkeys were never sick. Another 4% said they
treated the donkeys themselves and 6% said they gave no medication to the sick
donkeys.

Physical examination of the donkeys for external parasites showed the presence
of Rhipicephalus evertsi evertsi, Amhlyomma hebraeum and Hyalomma spp. of ticks.
R. evertsi evertsi was the most common tick found at a prevalence of 66% (Table 9).
This tick was more commonly found in young donkeys in low numbers and were
attached under the tail and perineal region.

Table 9: Ticks collected from donkeys (mean per donkey).

Rhipicephalus Hyalomma Amblyomma
Farmer evertsi evertsi spp hebraeum Total

1 3 1 1 5
2 6 3 2 11
3 4 – – 4
4 2 – – 2
5 5 1 2 8

Total 20 5 5 30
% 66.6 16.6 16.6

Table 10: Haemoparasites in donkey
blood smears.

No. blood No. +ve
Farmer smears Babesia equi

1 15 3
2 8 1
3 12 2
4 6 –
5 9 1

Total 50 7
% 14

The only blood parasite found, Babesia
equi, was in 14% of 50 the blood smears
examined (Table 10) and at a low para-
sitaemia. Strongyle worm eggs were found in
67.8% of the faecal samples examined. An
average worm egg count per gram of 1902
was obtained (Table 11). No mature worms
were seen in these faecal samples. A low
average coccidia oocyst count of 250 per
gram of faecal material was recorded.
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In contrast to the large scale areas the small scale production systems are not
noted for a conservative attitude to stocking rates. It has indeed for long been postulated
that the communal lands are heavily oversubscribed in terms of animal numbers. In
these areas decisions on the number of animals to be kept per unit area have almost
universally been outside the control of the individual. The philosophy has always been
for an individual to maximize his or her own holdings and there is clear evidence that
this is the rational answer of an individual confronted with a common resource. Several
Zimbabwe studies have shown the strong positive relationship in communal areas
between livestock ownership and household food security. The availability of draught
power enables cattle owners to till more land earlier in the season: manure improves soil
fertility and texture and reduces the amount of inorganic fertilizer that has to be bought
to maintain crop yields. Within the communal and resettlements areas mixed farming
on arable plots of 2-3 hectares therefore requires draught power if crop output is to be
maximized. Families with more livestock achieve, for example, higher total maize output
of perhaps as much as 30 per cent through cultivation of a greater area and higher crop
yields resulting almost certainly from earlier planting, more timely weeding and
applications of manure (Figure 2, p. 18). The ownership of draught animals is not
therefore simply an emotive issue but an overriding economic one.

The multipurpose nature of livestock production in the small scale systems and the
contribution of those components of output that can be assigned monetary values to
total output (Table 7) partly explain the low rates of marketed offtake from communal
areas compared with offtake from the large scale commercial farms. In general draught
power and milk are the most important outputs from communal cattle and may
accounting for 70-80 per cent of total output. On average the value of sales and
slaughter account for 20 per cent of the total. It could therefore be argued that the offtake
of smallholder cattle at 4 per cent and representing 20 per cent of the total output of the
cattle is equivalent to an offtake from commercial herds of 20 per cent which represents
100 per cent of the total output. It is thus unrealistic to focus on simple offtake – which
is most often the case – as the only measure of herd productivity.

Table 7:  Relative value (per cent) of quantifiable outputs of
smallholder cattle herds in Zimbabwe.

Type of output (per cent of total)

Live Home
Studya) Draught Manure Milk sales slaughter Transport

1 41.7 7.6 28.6 17.6 4.5 0.0
2 38.7 9.8 40.9 10.5 0.0 0.0
3 48.2 18.8 5.8 27.2 0.0 0.0
4 36.7 23.1 7.0 33.2 0.0 0.0
5 29.5 2.7 38.3 11.5 0.0 18.0

Mean 39.0 12.4 24.1 20.0 - -

 Note: Data from five different field studies undertaken in the 1980s

Table 11:  Average worm egg and coccidia oocyst counts of faecal samples.

Mean strongyle Mean coccidia
Farmer No. samples No. positive eggs/g oocysts/g

1 6 4 900 200
2 12 8 1,208 150
3 6 3 1,350 –
4 4 4 4,150 400

Total 28 19 7,608 750
Mean 1,902 250

Table 12: Average worm egg
and coccidia oocyst counts

of faecal samples.

Farmer No. tested No. positive

1 20 3
2 6 1
3 4 1
4 7 –
5 5 –
6 11 2

Total 53 7

Antibodies to Trypanosoma equi-
perdum were found in 7 out of 53 serum
samples, thus depicting a 13.2% sero-
prevalence (Table 12).

Discussion
Donkey owners in Oodi, Kgatleng district,
Botswana were found to keep relatively
more donkeys with an average pack size of
14±8.0, than the farmers in Hammanskraal
in the North-West Province of South Africa
as reported by Krecek, Starkey and Joubert
(1994). The latter authors reported an
average pack size of only five. A similar survey carried in northern Kenya, among
Samburu women pastoralists reported a pack size of four donkeys (Twerde, Fielding and
Field, 1997). The donkeys found in Oodi were required for pulling carts used to move
people, transport goods, fetch water and for ploughing. The donkeys were regarded as
a cheap source of power since no supplementary feeding was provided even during the
winter months when grazing was very poor. In the questionnaire, it became apparent
that the donkeys received very little attention from their owners. Some owners had the
impression that their donkeys never got sick and did not seek help from the animal
health extension staff. There is a need to inform donkey owners on the basic
management and health requirements of donkeys well as traction implements that can
be used.

R. evertsi evertsi, the red legged tick was the commonest external parasite found
on the donkeys. The presence of this tick was significant in that it may act as a vector
for B. equi, the only haemoparasite detected. This tick was also found on cattle, horses,
sheep and goats from the same area by Walker, Mehlitz and Jones (1978). Although
B. equi were found at a low parasitaemia, under stressful conditions the parasites may
proliferate and cause overt clinical disease characterised by progressive anaemia,
hypophosphatemia and increased fragility of red blood cells. Amblyomma hebraeum, the
tick vector of Cowdria ruminantium in ruminants was found on the donkeys. Donkeys
may therefore act as a source of this tick to small stock and cattle. It is therefore
imperative to control the tick population on donkeys.

Most of the faecal samples had a high strongyle worm egg and low coccidia oocyst
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Factors affecting power and other outputs of draught cattle
One study in Chinamhora communal area (Chawatama et al, 1998) that is probably
representative of other areas gave indications of power output and the factors affecting
it. Local oxen under local management weighed about 450 kg, had a condition score of
2 to 3 (on a 9-point scale), produced a work output of 2.27 Kilojoules, moved at 0.81
metres per second and ploughed an area of 0.13 ha on two hours. Cattle of similar
genetic type managed under research station conditions by the University of Zimbabwe
had a live weight of 570 kg, a body condition score of 5 to 6, produces 3.35 KJ of output,
travelled at 0.96 m/s and ploughed 0.19 ha in two hours. The conclusions drawn from
this study were that nutrition is critical in ensuring animals are in a fit condition for work
during the late dry season. In addition to ploughing a greater area it is likely that there
would be additional benefits for crop production deriving from a deeper ploughing depth
by the heavier and fitter oxen.

In experimental work at Makoholi there were no differences in performance between
cows that were subject to work (pulling a draught force of 1400 Newton daily for four
hours one day a week between February and October and three days a week for three
months from 15 October) and those that were not worked (Table 6). Both work and non
worked animals were supplemented with a 50:50 mixture of maize stover and groundnut
haulm during the dry season. The conclusion is that cows that are not worked too
intensively continue to produce as well as those that are not and increased use of cows
for draught purposes would relieve the need for additional oxen.

Table 6:  Performance of worked and non worked cows and
their calves at Makoholi Experiment Station, Zimbabwe.

Treatment group

Parameter Worked Not worked

Mean daily milk yield (litres) 0.99 1.58

Cow dry season weight loss (kg) 48.2 37.5

Calf birth weight (kg) 25.7 26.1

Calf weaning weight (kg) 128 130

Cow postpartum weight (kg) 252 245

Mean calving rate (per cent) 37.5 36.2

counts. This is primarily due to the fact that these animals had never been dewormed.
According to Khallayoune (1990), heavy parasitism in young donkeys may be
responsible for small sized donkeys. This was probably due to malabsorption of
essential nutrients sequel to worm- induced gut pathology. Since helminthiasis may
become a problem, donkeys should be treated with a broad spectrum anthelmintic.

Dourine is a chronic venereal disease of horses that is transmitted during coitus and
caused by Trypanosoma equiperdum. Antibodies were found in 13.2 % of the donkeys
sampled and is slightly higher than an incidence of 9.95% reported for the Kgalagadi
district of Botswana (Masupu and Majok, 1999). Since this disease may be prevented
by controlled breeding, castration of non-breeding male donkeys should be carried out.

Conclusion
This study indicated the need to deworm and detick donkeys in order to control endo-
and ectoparasites. The donkey is a potential source of some ticks which are vectors of
ruminant diseases. Furthermore, castration of seropositive cases of dourine should be
advocated for the effective control of this disease.
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4.  ASIA

(a)  India

Working capacity and behaviour of crossbred (F1) versus zebu cattle bullocks

A.B. Gattewar, R.A. Singh, R.S. Yadav
Department of Livestock Production and Management, CCS Haryana Agricultural University, Hissar

Indian farmers, in general, suspect that the absence of a hump in crossbred bullocks
reduces their efficiency. An attempt has been made, therefore, to answer some specific
questions regarding the performance of crossbred and zebu cattle bullocks.

Social, financial and economic value
The social, financial and economic values of draught power and manure are universally
acknowledged (GFA, 1987). Whilst it is difficult to put a value on the first it is possible
to calculate some values for the last two but these rarely or never appear in statistical
tables of national or other accounts. About 95 per cent of small scale agriculture is
dependent on oxen and donkeys for draught power with the implication that 7 million
people derive much of their livelihood from renewable and sustainable livestock outputs.
In spite of low output the value of the standing stock in smallholder areas was
conservatively valued in early 2000 at Zim$ 18.0 billion for cattle, Zim$ 1.4 billion for
poultry, Zim$ 230 million for goats, Zim$ 14 million for pigs and Zim$ 7 million for sheep.
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Four castrated Hariana and Holstein × Hariana (F1) crossbred bullocks of similar
body weight and age group were compared for work performance and physiological,
haematological and biochemical behaviour towards exercise in forenoon and afternoon
shifts during cold, hot-humid and hot-dry seasons in the sub-tropical climate of Hissar.
The bullocks were subjected to a harrowing operation with a single action disc harrow
at a constant speed for two hours in order to study various parameters (e.g. Plate 8).
Work performance study was conducted during the forenoon shift while the behavioural
studies were conducted during the forenoon and afternoon shifts. The physiological
observations were recorded prior to exercise and at half-hourly intervals during a two
hour period of exercise and a two hour rest period just after exercise. Blood samples for
haematological and biochemical analyses were collected before and after exercise and
also at one and two hour intervals of rest after exercise.

Plate 8: Hydraulic dynamometer used to measure draught force in India (A B Gettewar)

The crossbred bullocks had a significantly higher speed at work, better draft
capacity and higher power generation than the Hariana. However, the crossbred
bullocks became exhausted significantly earlier than the Hariana when they allowed to
work continuously. The Hariana bullocks exhibited more stamina for working slowly but
steadily in all seasons than the crossbred bullocks. Consequently, Hariana bullocks
harrowed a larger area than their counterparts. The bullocks became exhausted earlier
in the hot-dry seasons followed by the hot-humid and cold seasons.

The crossbred bullocks had comparatively higher body temperatures, respiration
and pulse rates than the Hariana in all the seasons and shifts before commencement
of exercise, during two hour exercise periods and during two hour rest periods. The
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for on and off farm transport in some parts of the country – as farmers attempt to
overcome the perceived shortages of cattle draught power (Nengomasha, 1998).

Very considerable amounts of milk are produced in the communal areas and the
resettlement schemes from indigenous cows. Such production is almost entirely
opportunistic as very little if any extra feed is provided and there is usually no planned
breeding. Milk here is secondary to draught power in the herd as a whole but as already
indicated cows are conscripted for draught in some areas. In Mangwende and Chivi
Districts in Masvingo Province, for example, cows provided 17 per cent and 25 per cent
of draught power in the early 1980s.

Ownership patterns
As already indicated just under half – in fact 47.8 per cent – of communal area
households own cattle compared to more than 70 per cent of large scale commercial
farmers. In the communal areas families living in the drier areas tend to have larger
herds and rely much more on livestock than on risky crop production to contribute to their
subsistence and income needs than do those in the better agroecological zones
(Christensen and Zindi, 1991). In one of the studies already referred to it was shown that
families owning cattle in the Chiweshe area in the ecologically well endowed Natural
Region II owned or kept an average of 5.6 head whereas those in the much drier Gokwe
area in Natural Region IV owned or kept 11.8 head. Donkeys are owned by very few
large scale farmers but one in six communal area families own this class of stock.

A corollary of the ownership of draught animals and the use of them for on and off
farm work is the need for possession of appropriate implements and means of transport.
Various types of equipment for land preparation and other cultural operations and for
transport are, indeed, owned in all the small scale systems (Table 5).

Small scale commercial farmers own more animals and equipment per farming unit
than those in the communal areas. The number of farm units owning ploughs always
exceeds the number owning cattle indicating that donkeys are used for draught. Some
households without cattle may, however, own ploughs in the expectation of being able
to hire cattle or donkeys. Cultivators and harrows are important in the small scale
commercial areas but the latter is of considerably less importance and harrows are
hardly used at all in the communal areas. Planters are of minor relevance in the small
scale commercial areas but are more widely owned in relative terms in the communal
areas.

A far higher proportion of small scale commercial farmers own carts than do
communal farmers. It appears that in these areas several cultural operations are carried
out using animal power but the small number of planters is possibly explained because
tractors are used for this task. In the communal areas ploughing is the main operation
assigned to animals whereas further breaking down of the soil to provide a good tilth is
a manual activity. Lack of access to tractors by communal farmers may explain the
relatively larger number of animal drawn planters in this tenure system.

It is generally assumed that four cattle or four donkeys are required to pull a plough
under Zimbabwe conditions. In theoretical terms therefore there is an excess of ploughs
over the motive power required to operate them in all of the smallholder areas.

higher physiological responses in crossbred bullocks (i.e. body temperature, respiration
and pulse rates) could be attributed to their higher metabolic rate than the indigenous
Hariana bullocks.

Haemoglobin concentrations and haematocrit values were increased in crossbred
bullocks while these values were decreased in Hariana in response to exercise. In
leucocytic counts, lymphocytes, neutrophiles and eosinophils showed significant
changes as a result of exercise whereas basophils and monocytes showed no
appreciable change.

Blood lactate content of both the breeds increased considerably in all the seasons
and shifts. The rate of increase was higher in the hot dry season followed by the hot-
humid and cold seasons. Increase in lactic acid content is as natural as the demand of
the oxygen increased for ATP formation by oxidation of carbohydrates. The trend of
change in plasma bicarbonate was opposite to that of blood lactic acid. The plasma
bicarbonate levels were decreased in both breeds in all seasons and shifts. The rate of
decrease was highest in the hot-dry season followed by the hot-humid and cold
seasons. The decrease in the bicarbonate level in the exercising animals might be due
to their participation in buffering of increased lactic acid produced during exercise
because of increased catabolic processes. It was evident that the drop in bicarbonate
level was not proportional to the increase in lactic acid level.

Serum sodium and chloride were slightly but significantly increased in both breeds
and in all seasons and shifts, while the serum potassium level decreased significantly
in both the breeds.

Examination of the results on work performance, physiological, haematological and
biochemical responses indicated that Hariana bullocks exhibited, in general, a marginal
superiority over the crossbred bullocks though crossbred bullocks had a higher speed
at work, better draft capacity and higher power generation. However, the efficiency of
crossbred bullocks could be improved provided they were allowed to work only during
the cooler parts of the day and season. The early manifestation of fatigue signs shown
by the crossbred bullocks during the hot-humid and hot-dry seaons could also be
minimised by giving intermittant and frequent rest periods. This increases working
capacity power generation as measured by various thermo-respiratory, circulatory,
haematological and biochemical responses.

(b)  India

Maintenance cost and feeding management gap in draught animals in Akola
Tahsil

A.B. Gattewar, V.N. Autkar, P.V. Choudhari, S.R. Bankar
Department of Animal Husbandry and Dairying, Dr panjabrao Deshmukh Krishi Vidyapeeth, Akola,
Maharashtra, India

Draught animals play a crucial role in India’s economy by providing gainful employment
and a regular flow of income to the farmers and other deprived groups in society. The
supplementary and complementary connection between the crop sector and draught
animals adds to the importance of maintaining draught animals. Agriculture and draught
animals go side by side in boosting farming business into a profitable enterprise.
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This study was carried out during 1997–98 and is based on a sample of 150
cultivators from 10 villages in Akola Tahsil which reared bullocks on their farms. The
selected cultivators were classified into different categories based on size of holdings.
A simple tabular approach was used.

The results of the analysis indicated that the gross cropped area worked per bullock
pair was 2.27, 4.41 and 6.80 ha for small, medium and large farms, respectively.
Employment generated for bullock pairs during the year for different farm operations and
non-farm operations (exchange of bullocks, hiring out, social and family purposes, etc.)
was 115.15 and 69.00, 185.31 and 38.64 and 225.92 and 14.18 days for small, medium
and large farms, respectively.

The estimated net maintenance cost of bullock pairs was Rs. 9,806.27, Rs.
10,429.98 and Rs. 12,103.99 in small, medium and large farms, respectively. The per
cent expenditure incurred was 54.75 on feeds and fodder, 22.91 on upkeep charges,
20.30 on interest and depreciation and 2.04 on veterinary services, respectively.

Wide differences in feeding levels were recorded when compared to recommended
feeding practices. The differences of feeding levels of three categories over
recommended practices were calculated at +70.87, –80.57 and –56.00 per cent in dry
fodder, green fodder and concentrates, respectively. T-test for pairwise comparison
between small, medium and large categories of farms for maintenance of bullocks at
village level showed that the large holding group of cultivators differed from the other two
in most of the characters followed by medium and small size holding group of farmers.

The main finding from this study is that bullock power is utilized not only for crop
production but also for non-farm operations and hiring out. Considering the cost of
maintenance, the maintenance of bullocks on all sizes of farms is not economical. Wide
differences were observed in feeding management practices. However, farmers should
be given sufficient training in nutrition and management. The animal wealth of the
farmers can be utilized efficiently and preserved as a fixed asset which is a sign and
symbol of dignity and social prestige and pride to the farming community.

(c)  Indonesia

Female Bali-cattle and black swamp buffalo yoked together in the field

I.W. Kasa1, M.K. Hill2, J. Thwaites2, N.B. Baillie2

1Department of Biology, Udayana University, Denpasar, Bali, Indonesia, 2Department of Animal
Science, University of New England, NSW 2351, Armidale, Australia

Abstract
An experiment was conducted on female Bali-cattle and black swamp buffalo yoked
together in the field. A 2×2×6×8 factorial design was employed, the factors being two
seasons (cool/humid and hot/dry), two species, six consecutive days with one day
resting in between, and eight measurements per day at 30 min intervals.

The species × day interaction for respiration rate (RR) was significant (P<0.01); for
the first three days values were highest in swamp buffalo, but were not significant
(means of 60, 52 and 49 vs 58, 50 and 47/min). Within the cool/humid and hot/dry
seasons RR differed significantly (P<0.05), with mean values of 42 and 52/min.

For rectal temperature (RT), the interactions between species × season, species
× day and species × time were different at P<0.01, P<0.05 and P<0.01, respectively.
Bali-cattle had lower skin temperature (ST) (35.4 and 36.7oC) than buffalo.

Table 3:  Age and sex composition (per cent) of cattle herds
 in the various tenure systems.

Tenure systems

Large scale commercial: Small scale Resettlement
Age and sex group Beef Dairy commercial scheme Communal

Cattle under 12 mths
Male 12.2 5.6 8.8 7.6 7.1
Female 11.9 14.0 9.2 8.3 7.3

Female cattle
Heifersa 17.6 26.5 18.4 18.7 20.0
Cows 36.7 32.1 32.6 32.5
Cows in milk 39.5
Dry cows 12.5

Male cattle
Steers/oxenb 19.5 27.7 29.0 28.1
Working bulls 1.7 1.2 3.9 3.7 4.9
Other bulls 0.4 0.7

Female cattle served
Heifersc 45.6
Cowsc 77.1

Draught cattle 18.3 30.8 37.0

Cows in milk (28.0?) (39.5) 14.9 15.1 13.7

Notes: (a) In large scale dairy includes 9.8 per cent in calf and 16.7 per cent other heifers
(b) Steers only in large scale system
(c) Of total number of animals in sex and age class

Table 4:  Cattle herd composition in two communal areas
in different agroecological zones of Zimbabwe.

Communal area and number and percentage of stock class

Chiweshe (Zone II) Gokwe (Zone IV)
Animals/household % of herd Animals/household % of herd

Calf 0.9 15.8 2.1 17.0
Heifer 0.9 16.7 1.5 12.0
Young male 0.8 13.6 2.0 16.0
Breeding bull 0.2 3.4 0.5 4.0
Draught ox 1.3 23.6 2.5 21.0
Cow 1.5 26.6 3.2 27.0

Total 5.6 11.8

provided about 76 per cent of draught power in Mangwende and cows 17 per cent but
in Chivi oxen provided only 33 per cent of draught power whereas cows provided about
25 per cent and donkeys 30 per cent. Since the 1980s donkeys have assumed
increasing importance as draught animals – although they have always been important
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average fertility and good mothering ability have been recognized world wide with
exports of embryos and semen commencing in the late 1980s to Australia, the USA and
Canada as well as live animals to South Africa.

Donkeys are of the typical African type. They are usually grey in colour with a black
back stripe and shoulder cross, mealy coloured round the mouth and in the inguinal
region and have brown patches at the base of the ears. Zimbabwe’s donkeys are,
however, somewhat larger than those in much of the remainder of African with average
weights of 140 kg in the range 78-222 kg and withers heights of 105 cm in the range 94-
120 cm.

Herd structure and function
National data collected by the Central Statistical Office show that breeding females in
the large scale commercial areas comprise about 35-38 per cent of the total number of
cattle whereas in the small scale areas and especially in communal herds breeding
females contribute only 25-28 per cent of the herd (Table 3). These differences reflect
in part the single purpose production objective of the commercial beef industry – which
totally dominates the dairy industry in terms of numbers – compared to the multipurpose
nature of output in the small scale areas where draught power is an important – indeed
perhaps the most important – product. The differing production objectives of the two
sectors are also reflected in market offtake which is estimated at 2-5 per cent in the small
scale but at 15-20 per cent in the large scale areas.

Small scale commercial herds show a transitional structure between large scale and
resettlement herds with a relatively large proportion of males. About two thirds of steers
are used for draught and the remainder for beef production. In all the small scale
systems males are about 40 per cent of the herd. In resettlement and communal areas
draught is clearly the main function as the percentage of ‘draught’ animals exceeds the
number of steers/oxen (106 per cent in resettlement and 131 per cent in communal
areas) indicating that cows are also used as draught animals. There may be some
repercussions on fertility, however, as only 13-15 per cent of all animals or much less
than half the cows in the herd are lactating at any time. Most opinion – especially among
smallholders themselves – considers that there are insufficient numbers of cattle to
provide all the draught power required.

Microstudies tend to confirm the overall structure (and hence function) of the cattle
herds in the traditional small scale farming areas. In both Chiweshe and Gokwe
Communal Areas, for example, the sex and age composition of the cattle herds (Table
4) was remarkably similar to the generalized national data with few cows and many oxen
(cow to ox ratio of 1.0:0.9 and 1.0:0.8). A high proportion of bulls to cows (1:8 and 1:6)
in these herds probably indicates reliance by farmers on their own bulls for breeding
purposes as indeed was shown for the totality of communal herds at the national level
(Table 3) where the ratio of bulls to cows in resettlement herds was 1:9 and in communal
herds was 1:7.

A study in Mangwende and Chivi Districts of Masvingo Province (DRSS, 1985) also
provides support for the general census data. In these two districts where average cattle
herd sizes per family owning cattle were 9.0 and 5.5 the oxen part of the herd was
equivalent to 27 per cent of the total in Mangwende and 26 per cent in Chivi. Cows in
the two areas represented about 34 per cent and 28 per cent of all animals. Oxen

Introduction
Pairing of Bali-cattle and swamp buffalo is a common approach to draught animal power
beyond the ‘subak’ areas, e.g. for ground levelling in villages, for building and for social
activities. The fact that both species are yoked together allows a direct comparison to
be made of their responses to work. Early work by Badreldin et al. (1951) in Africa
showed that cattle always had higher levels of RR and RT than buffaloes (31.2 and 24.4/
min; 38.3 and 38.0oC, respectively). However, buffaloes seemed to suffer much more
in hot weather than cattle, and the relative increases in RT and RR with air temperature
were more pronounced in buffaloes than cattle during both summer and winter. An
experiment on the yoking together of cattle and buffalo was conducted in Australia, but
no information on the comparative responses was presented (Bakrie et al., 1989c). To
extend the work of Badreldin et al. (1951) to practical work under tropical conditions, the
current experiment was conducted in Bali (Indonesia) with female Bali-cattle and swamp
buffalo being compared during both the cool/humid and hot/dry seasons.

Materials and methods
Three pairs each of female Bali-cattle and swamp buffalo were employed, with mean
body weights of 316.7±23.6 and 366.7±23.6 kg, respectively. All had a condition score
of 3.5. The animals were fed ad-lib on local native grass by their owners.

A 2×2×6×8 factorial design was employed, the factors being two seasons (cool/
humid and hot/dry), two species, six consecutive days with one day resting in between
and eight measurements per day at 30 min intervals.

Results
Dry bulb (DB) temperature during the cool/humid and hot/dry seasons varied from 25–
32oC and from 19–35oC, respectively, and the relative humidity (RH) from 50–97% and
60–80%, respectively (Table 8).

Respiration rate (RR): The species × day interaction for RR was significant (P<0.01);
for the first three days values were highest in swamp buffalo, but were not significant
(means of 60, 52 and 49 vs 58, 50 and 47/min). Thereafter the reverse was significantly
true, and while RR in buffalo continued to decline, that in Bali-cattle was maintained at
a plateau level of about 45/min. Within the cool/humid and hot/dry seasons RR differed
significantly (P<0.05), with mean values of 42 and 52/min. At different observation times
during work, RR increased markedly (P<0.01) to reach overall means of 83 breaths/min.
Values declined gradually during recovery to mean rates after 30 and 60 min of 63 and
48 respirations/min.

Rectal temperature (RT): For RT, the interactions between species × season, species
× day and species × time were different at P<0.01, P<0.05 and P<0.01, respectively. The
species × seasons interaction (Figure 4) indicated that while Bali-cattle had slightly lower
RT than swamp buffalo during the cool/humid season (NS), the reverse was true during
the hot/dry season, when the difference averaged 0.6oC (P<0.05). Such an interaction
invalidates overall comparison of the two main effects involved, and suggests that
comparisons need to be made on the basis of species × season combinations. In the
case of the species × day interaction, there were quite marked differences between
days, but RT in Bali-cattle was consistently greater than in swamp buffalo (from 0.1oC,
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truly multipurpose as it is used by its owners for provision of on and off farm draught
power, for milk and finally for meat. Mature males in the communal areas weigh up to
400 kg. Smaller size and active foraging are clear advantages in their natural
environment where feed is often scarce. Colours are usually black or red although other
colours do occur, there is a small cervico-thoracic hump and horns are of medium
length.

Figure 4: Mean RT of female Bali-cattle and swamp buffalo yoked in the field of Bali,
Indonesia during the cool/humid and hot/dry season and during the course

(days 1–6) of the experiment (means for both seasons).

Table 8: Environmental temperatures during field trials with Bali-cattle and buffalo at
Sinabun village, Bali, Indonesia, in the cool/humid and hot/dry seasons.

A. Cool/humid season B. Hot/dry season

DB WB max min DB WB max min
h (oC) (oC) (oC) (oC) (oC) (oC) (oC) (oC)

Day 1 7.00 26.0 25.0 23.0 20.0
9.00 29.0 27.0 34.0 27.0

11.00 31.0 29.0 32.0 25.0 34.5 27.5 39.0 22.0

Day 2 7.00 25.0 24.0 19.0 17.0
9.00 29.5 27.0 34.0 25.0

11.00 31.0 28.0 32.5 24.0 35.0 25.5 35.5 19.0

Day 3 7.00 25.0 23.5 21.5 19.5
9.00 30.0 26.0 33.0 26.0

11.00 31.0 27.0 33.0 24.0 35.0 26.5 35.0 19.0

Day 4 7.00 25.0 24.0 23.0 20.0
9.00 31.0 26.5 32.0 25.0

11.00 32.0 27.0 32.5 24.0 33.0 25.0 32.0 21.5

Day 5 7.00 26.0 25.0 24.0 21.0
9.00 28.0 26.0 32.0 26.5

11.00 29.0 27.0 32.0 25.0 33.0 26.5 33.0 20.0

Day 6 7.00 25.0 24.0 23.0 20.5
9.00 29.0 26.0 33.0 26.5

11.00 31.0 27.0 31.0 24.0 34.0 26.5 34.0 22.0

Mean 7.00 25.3 24.3 22.3 19.7
9.00 29.4 26.4 33.0 26.0

11.00 30.8 27.5 33.0 24.0 34.1 26.3 39.0 19.0

DB = dry bulb; WB = wet bulbPlate 5: Working Oxen in Zimbabwe (A Pearson)

The Nguni is the second most numerous native cattle breed. Coat colour patterns
– white, red and black and combinations thereof – were considered to be very important
in the past as different ones were used on the shields of the various ‘impi’ or fighting
regiments of the Nguni (a Zulu people) in order to identify them. Horns are thin and lyre
shaped and intermediate in length and there is a small cervico-thoracic hump. The main
geographical location of the breed in Zimbabwe is the southwest. Nguni are large cattle
with males weighing up to 750 kg and females almost 500 kg. These animals thrive in
a wide range of mainly difficult environments, are hardy, resistant to ticks and efficient
converters of poor quality feed to draught power, milk and meat. Maternal productivity,
fertility and calf survival are high.

The Tuli breed of southwestern Zimbabwe is a comparatively large animal with
males weighing up to 750 kg at maturity and females up to 450 kg. Coat colour is usually
solid yellow, golden brown or red. Tuli horns are generally long to very long and lyre
shaped. There is a rather small cervico-thoracic hump in males but this is almost absent
in females. A herd book was established for the Tuli in 1948. The outstanding qualities
of the Tuli in its ability to survive under harsh environmental conditions, its above
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3.  AFRICA

(a)  Zimbabwe

The use and value of animal power in Zimbabwe

R. Trevor Wilson
Bartridge House, Umberleigh, North Devon EX37 9AS

Introduction
Zimbabwe has a ‘dual’ agricultural sector comprising a large scale commercial system
of about 4500 farms and a small scale system that includes small scale commercial
farmers, farmers resettled on former large scale farms and ‘traditional’ farmers in
communal lands. The large scale system is capital intensive with heavy use of
mechanical power and purchased inputs. The small scale systems are labour intensive
with little use of inputs and much use of animal draught power. There are estimated to
be more than 1 million communal land households with a total population of about 7
million people. The national cattle population was about 5.4 million head at the end of
1999. In the 20-year period 1980-1999 the numbers of cattle increased in the small scale
sector from 2.9 million head in the late 1970s to 3.5 million head in 1996. The latter figure
was down from more than 4.5 million in 1990 with the loss being largely attributed to the
effects of the droughts of the early 1990s but communal cattle numbers were around the
4.0 million mark again in 1999 (MoLA, 2000).

Cattle are not only the most numerous domestic animal in Zimbabwe but are also
the most commonly owned species in all land tenure systems except the communal one
where goats assume the first position. In the communal tenure system it is most usual
to emphasise that more than 50 per cent of families do not own cattle. The reason for
such emphasis is because of the multiple roles of cattle in this traditional small scale and
mainly integrated crop-livestock system but especially because of their importance in
the provision of draught power (Shumba, 1984). Farmers without draught power attempt
to gain access to it by borrowing, bartering or buying from those who do have it. In spite
of this shared use, however, herds in the communal areas barely meet local demands
for draught power and attempts to purchase and rebuild herds are intensified during
periods of low supply as, for example, following the severe droughts of the 1980s and
1990s. The shortage – or perceived shortage – of draught power has led to the
establishment of cattle restocking programmes by both Government and several NGOs
but these have not been seen by farmers as very successful. The Zimbabwe Farmers
Union (ZFU), for example, estimates that 1.5 million head of cattle perished in the
droughts of 1991/1992 and 1993/1994 but Government restocking exercises and other
schemes provided only 18 000 head of cattle to ZFU’s 20 000 members in 1993 and
1994.

Genetic resources
Draught power is provided almost entirely by Zimbabwe’s native cattle (Plate 5). The
three extant indigenous breeds are all of ancient crossbred origin or of Sanga type.
Mashona cattle are by far the most numerous and the most widespread throughout all
but the western areas of the country. Most cattle in the communal areas and the small
scale commercial areas are of this breed. This is the smallest of the native types but is

NS to 0.4oC, P<0.05) and on this basis a direct comparison of the main effects was
considered valid. For the species × time interaction, there was a consistent trend for the
RT of Bali-cattle to exceed that of the buffalo between 0 and 120 min of work with a mean
magnitude from 0.3–0.7oC (P<0.05), thereafter (150 min and recovery periods) RT of
the buffalo exceeded that of cattle from 0.1 (NS) to 0.3oC (P<0.05; Figure 4).

Skin temperature (ST): Since there were no significant interactions, within the main
effects of cool/humid and hot/dry seasons, ST differed significantly (P<0.05), with mean
values of 35.3 and 36.7oC (Table 9). Bali-cattle had lower ST (35.4 and 36.7oC) than
buffalo (Table 9). There were also significant differences in ST between days (P<0.05);
values declined progressively until day 5 and then increased slightly on day 6. At
different observation times during work, ST increased markedly (P<0.01) to reach overall
means of 40.4oC. ST declined gradually during recovery to values after 30 and 60 min
of 37.0 and 36.2oC.

Packed cell volume (PCV): The only significant difference observed for PCV was for
values in the hot/dry season (29.3%) to exceed those in cool/humid season (25.1%;
Table 10).

Table 9: Mean skin temperatures (ST oC) of female Bali-cattle and swamp buffalo yoked
in the field during the cool/humid and hot/dry seasons.

Season: Cool/humid Hot/dry SEM level of significance
ST 35.3a 36.7b 0.010 *

Animals: Bali-cattle buffalo SEM level of significance
ST 35.4a 36.7b 0.010 **

Day: D1 D2 D3 D4 D5 D6 SEM level of significance
ST 37.1 36.3 36.2 35.4 35.4 35.7 0.030 *

Time (h): 0 0.5 1 1.5 2 2.5 recovery rate: SEM level of
0.5 1 significance

ST 29.2 31.6 35.7 38.5 39.5 40.4 37.0 36.2 0.040 **

Values within lines with dissimilar superscripts differ significantly (**P<0.01 and *P<0.05).

Table 10: Mean PCV (%) of Bali-cattle and bufalo yoked in the field during the
cool/humid and seven hot/dry seasons on Bali.

PCV (%) SD Level of significance

Species (Bali cattle and buffalo) 27.7 26.6 0.7 ns
Time (0 and 2.5 h) 28.0 26.3 0.7 –
Season (Cool/humid and hot/dry) 25.1 29.3 0.7 **

Values within lines with dissimilar superscripts differ significantly (**<0.01; –<0.1 and
ns=non-significant).

Discussion
From the overall results, it can be seen that increases in environmental temperature (ET)
and/or increasing duration of work (the two effects were confounded in these field trials)
were associated with increases in RR and RT. These findings support those of Murray
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In July, 2000 a bigger epidemiological survey was planned in these areas with
veterinarians collecting blood from 4,500 animals for laboratory complement fixation
tests, 3,000 from Pernambuco and 1,500 from Alagoas. These studies are to develop
a new programme to control and eradicate glanders in Brazil.

All relevant regulatory measures have been applied and interstate transportation
has been suspended since January 2000.

At this moment glanders affects only working animals that are living at the South
“Zona-da-Mata” of Pernambuco and North “Zona-da-Mata” of Alagoas. Glanders has not
been diagnosed in other regions of Brazil.

Since Februay 1 the UFRPE has been developing a sanitary education programme
for all equid owners and landowners in co-operation with the Regional Department of
Animal Defence of the Ministry of Agriculture and Supply and the Pernambuco
Agriculture Department.
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and Yeates (1967) who observed gradual increases in RR and RT in bulls, steers and
cows when walking at temperatures of 24–31oC. According to Murray and Yeates, ST
decreased with time of walking, apparently as a response to increased sweating. Such
a response was not observed in the current trials, but on the whole the ST in the
Herefords of Murray and Yeates (1967) was higher than in Bali-cattle, and on that basis
it can be concluded that the Herefords observed by Murray and Yeates (1967) were
more stressed than the current Bali-cattle.

From the current results it can be concluded that the higher the ET during work, the
more stressed the animal was. This finding is in general agreement with Quinlan and
Riemerschmid (1941), who found that the mean ST of Sussex cattle was 37.0±0.4oC in
the sun (from 09.00 to 15.00h) but 36.0±0.4oC in the shade. Beakley and Findlay
(1955a) supported this finding: in their study when Ayrshire calves were exposed to ET
from 30–40oC, ST increased from approximately 37–39oC. A similar pattern occurs in
sheep. Brown (1971), for example, found that ST of sheep standing in the sun increased
from 36.5 to 37.5oC at about 07.30h to a maximum of approximately 44oC by about
10.00h. Additionally, on theoretical grounds, differences in coat colour and depth, fibre
diameter and medullation, skin depth and sweat gland activity could also have
contributed to the observed differences in ST between Herefords and Bali-cattle.

From the results of the two seasons in the current work, it can be seen that RR, RT
and ST were all lower during the rainy season compared to the hot season. These
findings are in general agreement with Badreldin et al. (1951) who reported that during
winter (5–26oC) animals had a lower RR and RT, and that both parameters reached
higher levels during the summer months. The different reactions of Bali-cattle and bufalo
(higher RR and RT in Bali-cattle) reported here, support the finding of Badreldin et al.
(1951) that cattle had higher RR and RT than buffaloes (31.2 and 24.4/min; 38.3 and
38.0oC, respectively). However, the buffaloes in both the current experiment and that of
Badreldin et al. showed a relatively greater increase in RT and RR than cattle, and
appeared to suffer more from the effects of hot weather and work.

From the current species × time interactions, RT increases with time of work can
be described by the linear equations Y=0.4X + 37 and Y=0.2X + 38 for buffalo and Bali-
cattle, respectively, which clearly demonstrate that the rate of increase of RT (slope) in
buffalo was higher than in Bali-cattle and clearly meant that the buffalo were affected
more than Bali-cattle. Even though small in magnitude, these differences were
statistically high significant and may be considered as species characteristics due to
genetic influences operating through such factors as heat production, hair coat type
(insulative and reflective value) and efficiency of evaporative cooling (sweating and
panting). A complex trait such as heat tolerance is likely to be controlled by many genes
and will thus be governed by the normal rules of quantitative (population) genetics
(Falconer, 1960). With regards to ST, Bali-cattle (red colour) were less affected (1.3oC
lower ST) than buffalo (black colour). This may be due to the fact that the black buffaloes
had darker skins and thus absorbed more radiant heat than Bali-cattle. This is the same
pattern of response as reported by Phillips (1948), who found that buffaloes absorbed
more heat when exposed to solar radiation than did cattle.

The above results are also in agreement with those of Riemerschmid and Elder
(1945) who reported the mean absorptivity of white Zebu to be 49%, compared to 78%
for red Afrikaners and 89% for the black Aberdeen Angus. In addition, since the number
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Plate 4: Nasal discharge from horse with glanders in Brazil
(H C Manso Filho)

Table 2: Total number of equids in the State of Pernambuco, in 1992.

Pernambuco Regions1 Asses Mules Horses

Sertão 26,577 18,894 35,168

Sertão São Francisco 30,700 6,830 13,185

Agreste 20,826 23,576 62,778

Zona-da-Mata (north and south) 1,985 32,469 24,059

Metropolitana 427 5,198 4,827

Total in Pernambuco 80,515 86,967 140, 017

Total in Brazil2 1,380,000 2,040,000 6,330,000
1anaurio Estatistico De Pernambuco. Ibge (1992); 2Anuario Estatistico Brasil. Ibge (1995)

of hairs per unit area of skin surface indicates the number of sweat glands present
(Findlay, 1950; Findlay and Yange, 1950), buffaloes may be considered to have fewer
sweat glands than cattle. Furthermore, the buffaloes used here were heavier than the
cattle, and thus had a relatively lower skin area: weight ratio than the cattle, the heat lost
from their skin would be relatively less than in the smaller cattle.

The above characters could collectively have contributed to the greater discomfort
showed by buffaloes during work, and oculd also explain the fact that RR and RT
increased with time more in buffalo than in Bali-cattle. Such a result is in close
agreement with Bakrie et al. (1989b, 1989c), who found that RT and RR reached higher
levels following one hour of work by buffalo than after 2h work by cattle, and with
Pearson (1989) who found that while cattle worked uniformly throughout the day,
buffaloes slowed noticeably in the last hour.

The overall results for PCV showed a significant decrease during working, and
during the hot/dry season as compared to the cool/humid season. These findings extend
those of Arave et al. (1978), who found that mean PCV decreased slightly from 37.8–
37.7% after exercise in Holstein cows at treadmill speeds between 3.5 and 5.5 km/h.
Similar results have also been reported by Hays et al. (1978) and Igbokwe et al. (1992).
Various explanations could apply to this phenomenon, including destruction of red blood
cells during exercise (Sing et al., 1968b), and changes in splenic function (Igbokwe et
al., 1992; Upadhyay and Madan, 1985a; Pearson and Archibald, 1989). In addition,
Chen et al. (1993) pointed out that both the number of red blood cells and haemoglobin
level decreased after exercise in rats, by 4 and 1% respectively, and suggested an
increase in plasma volume such as has been observed by Convertino et al. (1980).

The rule of splenic function proposed by Dooley (1973) is another possible
explanation. According to this theory, the spleen, a blood reservoir, is able to release
blood cells when the animal becomes stressed and take them back as the animal
acclimatises. It has been shown that following an insulin injection in sheep, the
hematocrit increases by about 40% within 2h. It is concluded for the cattle and buffalo
used in the current field trials that, when PCV reached a steady state, or decreased, it
was an indication that acclimatisation had occurred in those animals. Conversely, when
PCV increased, the animals were considered to have been stressed.

Overall, it can be concuded that there were differences in physiological responses
between both species (Bali-cattle and buffalo). The buffalo were more stressed than
Bali-cattle. Since the experiments were conducted in the field, environmental
temperature could not be controlled and management (particularly feeding strategy) is
likely to have varied between farmers. These factors confirmed the need for the series
of detailed, controlled experiments which were subsequently conducted in the climate
chambers.

Acknowledgement
The work was supported by the Australian International Development Assistant Bureau (AIDAB)
and the University of New England. We thank C.J. Thwaites as academic supervisor, N.D. Baillie
and G. Chisholm as technical assistants.

References
Arave, C.W., Walters, J.L. and Lamb, R.C. (1978). Effect of exercise on glucocorticoid and other

cellular components of blood. J. Dairy Sci. 61: 1567–1572.



10. 39.

Recently some sugar cane mill owners changed their working mules to other
working animals, principally equines and bovines, because many mules had been sick
and the number of deaths was high. Small mill owners and others owning horses do not
believe that horses are affected by glanders. Because this problem is in working equids,
the humans have more work and sugar production levels are falling.

If many working animals are sick or have a positive laboratory diagnosis for
glanders, social and economic problems will develop and the social difference between
rich and poor landowners will grow.

Historic aspect
Since 1991 we were working in Recife. In February 1993 we visited some mills at the
south and north “Zona-da-Mata” of the State of Pernambuco, because the working
equids were dying. The most common clinical signs were strong nasal discharge and
cutaneous ulcers. All equids were affected but the mules died quickly. Because some
horses recovered clinically the landowners did not believe that horses had glanders.

In 1999 the University Federal Rural de Pernambuco informed one local office of
the Brazilian Agricultural Department in Recife of new cases of glanders in Pernambuco
and Alagoas. The diagnosis was based on clinical signs, pathological changes,
complementation fixation tests and bacterial cultures. Immediately after this diagnosis
the OIE received this same communication from the Brazilian Department of Animal
Defense.

Now we are observing new clinical cases of glanders in Pernambuco and Alagoas.
These States have “Zona-da-Mata” areas with traditional sugar cane mills, the rainy
season is between April and August and the animals, mules and horses work throughout
the year.

Local clinical aspects
Horses and mules are affected (1,5,8) but mules die very rapidly and the clinical signs
are nasal purulent discharge (Plate 4), fever and oedema (legs and ventral chest).
Changes in hemograms (high leukocyte counts over 25,000/mm3) and in plasma
fibrinogen levels (over 0.8gm/dl) are frequent.

The mules sometimes do not die quickly but have long periods with cutaneous
lesions, namely swellings, nodules on the medial hock and abdomen and ulcers that
produced dark honey coloured puss (3,4). Lameness is frequent and the animals
developed “ballet dancer position” (4).

In horses latent glanders is far more common (1,3), but when these animals work
hard during the crop season between September and February they developed chronic
or acute respiratory forms. The cutaneous form is very common in this species.

We have also seen some pleasure horses and mules that were sick. These animals
are used in “vequejadas”, a local sport, and in “cavalgadas”, a kind of ecological event
with horses. We did not observe sick burros (asses, Equus asinus) probably because
in these areas the number of these animals is very low (Table 2).

Actual situation and sanitary controls
The Brazilian Ministry of Agriculture and Supply, the Pernambuco Agriculture
Department and the University Federal Rural of Pernambuco (UFRPE) are developing
an emergency programme to control and eliminate glanders in these areas.
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de los productores usan animales, 7.3% emplea tractor y 53 % utiliza tracción mixta.
A partir de la información anterior se puede establecer que desde 1970 la

importancia de los animales usados en la agricultura ha disminuido, dicha disminución
se explica por cambios en las estrategias económicas de desarrollo puestas en marcha
por el Estado. La políticas globales de tecnificación de la agricultura han dejado a los
campesinos, usuarios de los animales, sin posibilidades: Sin embargo, las modernas
formas de producir, lo que se ha denominado como agricultura sustentable, abre
nuevas opciones a la agricultura basada en animales, esta tiene mucho que aportar.
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(b)  Brazil

Glanders in working horses (Brazil)

Hélio C. Manso Filho; Helena Emilia C. Costa; Lúcia Maia C. Ferreira; Fernando L.
dos Santos; Maria da Glória A. Lima
Núcleo de Pesquisa Eqüina, Universidade Federal Rural de Pernambuco, Brasil

Introduction
The most serious respiratory problem in equids is glanders. This disease is caused by
Burholderia mallei (6), the new name for Pseudomonas mallei [Muermo (ESP), Mormo
(BRA), and Morve (FRA)]. It is easily transmitted to humans (2,4,6,8).

Since 1968 in Brazil equids had no problems with glanders, but now in some areas
of the State of Pernambuco and Alagoas equids have respiratory problems (7). Probably
other working animals had problems after the 68 focus but the authorities had no official
diagnosis until last year.

In December 1999 the International Epizootic Office (OIE), Paris, France, circulated
on the World Wide Web an email received from the Ministry of Agriculture and Supply,
Brazil with the heading “Glanders in Brazil”.

Some of the sick animals were working horses and mules from the big employers
but later animals from owners of small mills were also sick. The international laws said
“All equids infected or sick will be put down to control this disease” but local sugar cane
production is very dependent on working equids. In small and big sugar cane mills
working horses are very important for local production. The mill workers are poor and
in sugar cane areas the topography is very irregular and machines, trucks and tractors
do not work well.

SHORT NOTES AND NEWS

http://www.newafrica.com/economy/newsletter/25oct00.pdf
The African Economic Newsletter can be read by Acrobat Reader, which is freely
downloadable at http://www.adobe.com/]. The latest Newsletter (25–31 October 2000)
can be located at  the above website. It is released by: newafrica.com, PO Box 1287,
Dar es Salaam, Tanzania (Tel: 255 22 2700962; Fax: 255 22 2775092; email:
economist@newafrica.or.tz). If you wish to be removed from future newsletters please
reply in the same message with the subject field as “delete”.

http://www.ecoplan.org/wtpp/general/current.htm
World Transport Policy & Practice, quarterly journal edited by John Whitelegg, is
available free of charge as Adobe Acrobat PDF files on the internet . This will help it to
reach a wider readership, encompassing advocates and activists as well as academics
and advisers. Please advise [mailto:pascal@gn.apc.org] if you no longer wish to receive
the quarterly announcement.

http://www.engr.ucdavis.edu/~bae/egypt/index.htm
Eva Iversen (see DAN 30, page 30) will be running websites to report her year and her
research (http://www.ucihs.uci.edu/path/sherman/vet_mdt/index.htm) at Cairo University
Faculty of Veterinary Medicine.

Email addresses
http://www.carthorsemachinery.com/index.htm – the new website for Charlie
Pinney, Carthorse Machinery
http://www.trot-on.com/cd-1 – a rich mailing list for carriage driving
http://www.ecoplan.org/wtpp/general/current.htm
http://www.engr.ucdavis.edu/-bac/egypt/index.htm
http://www.ucihs.uci.edu.path/sherman/vet_mdt/index.htm
http://www.iceep.org/iceep_information.htm – Website for September 2002 Equine
Exercise Physiology Conference, Lexington, USA (see Forthcoming Attractions)

Rural Heritage – http://www.ruralheritage.com
Sample articles from the Summer issue of Rural Heritage have been posted to the
Reading Room at www.ruralheritage.com.

A great new video is Working Horses are in My Blood, which shows how a British
Percheron man has adapted American horse farming technology (largely from watching
Horse Progress Days videotapes).

The long awaited volume Haying with Horses by Lynn Miller is now available, as
well as a couple of new pictorial guides: Your Horses’ Teeth and Functional Anatomy.
These books and videos are offered in the online Bookstore.

If you have heard about the new oxen decals and have been wondering where
to get them, you will find them in the Stitch n Hitch catalogue in the Tack Room.

Gail Damerow, Editor, Rural Heritage,
281 Dean Ridge Lane, Gainesboro, TN 38562-5039

(931-268-0655) editor@ruralheritage.com
In support of farming and logging with
draft horses, mules & oxen.

http://www.ecoplan.org/wtpp/general/current.htm
http://www.engr.ucdavis.edu/~bae/egypt/index.htm
http://www.carthorsemachinery.com/index.htm
http://www.trot-on.com/cd-1
David G Smith

David G Smith

David G Smith

David G Smith

http://www.ruralheritage.com
David G Smith

http://www.ecoplan.org/wtpp/general/current.htm
David G Smith

David G Smith
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Junto con la disminución del número total de cabezas usadas para el trabajo, se
observa un cambio de la especie animal para el tiro; así, los vacunos que en 1930
representaban 65% del total de los animales usados para el trabajo, en 1990 sólo
ascienden a 27.8%, en tanto que los caballos y mulas se incrementan de manera
inversamente proporcional. Si se comparan las cantidades de 1930 y 1990, se observa
que en términos absolutos únicamente los vacunos disminuyen en número, ya que el
resto de especies aumenta de manera importante.

La superficie de labor disponible en cada una de las unidades de producción es
fundamental para seleccionar el tipo de energía de tracción a utilizar, las unidades con
menor superficie laborable naturalmente utilizarán los animales como mecanismo motor
de los instrumentos. Para el año de 1990 se reporta un total de 3´801,337 unidades de
producción, de las cuales 59.9 % posee únicamente 2.06 hectáreas de superficie
laborable, condición que obliga a utilizar preferentemente a los animales de trabajo.

A continuación se citan algunos trabajos de investigación que muestran la
importancia del uso de los animales en la agricultura. Así, El estudio de los sistemas
de producción de maíz bajo condiciones de temporal realizado por Montañez y Warman
(1985) mostró que en 1981 la importancia de la tracción animal, misma que es diferente
de acuerdo al sistema de producción y a la variante que se trata, ésta va de 25.6% de
la superficie bajo sistema intensivo de temporal a 67.7% en el sistema de barbecho
corto. Sin embargo, si se considera la superficie general los animales intervinieron en
forma exclusiva 38.8% de la superficie cultivada con maíz para el año de 1981. En
relación con las unidades de producción se tiene un comportamiento similar, que va de
24.5% de las unidades de producción en el sistema intensivo de temporal a 71.8% en
el sistema de barbecho corto. Al considerar la superficie global 57.3% de las unidades
de producción cultivan con animales de tiro. La totalidad de superficie y unidades que
trabajan con tractor y animales de tiro, es decir la variante de tracción mixta, equivale
a 35.1% de la superficie, y la que se cultiva sólo con tracción animal representa 73.9%
de la superficie cultivada con maíz. De las unidades producción 36.4% se trabajó con
tracción mixta , lo cual sumado a las unidades que sólo usan tracción animal conformó
el 93.7% de las unidades de producción que en 1981 produjeron maíz bajo roturación.

En un estudio diferente realizado en el estado de Colima en 1985, Romero, P
(1986) establece que se cosecharon 33,511 hectáreas, que representan 34% de la
superficie total cultivada en el estado. Los sistemas de producción reconocidos y su
importancia relativa fueron desmonte (12.2%), desmonte y roturación 29.5%), roturación
42.2%), riego (14.4%) y humedad (1.5%). Del total que se cultiva en roturación 67% es
trabajado con animales de tiro y el restante con tractor; por otro lado, para la Mixteca
alta y baja de Oaxaca, el mismo autor realizó un reconocimiento de la producción
agrícola, y encontró que en 70% de la superficie total se cultiva maíz, mayormente con
sistemas de roturación. Los sistemas encontrados fueron los siguientes: temporal,
humedad, riego y medio riego, en ellos la roturación con yunta de bueyes se realizó en
76% de la superficie, y l 23% con tractor; pero en ambos casos el resto de labores se
realizó con yuntas; únicamente en 1% de la superficie se presenta la roturación con
talacho o zapapico (Romero, P. et al 1986).

En tanto que el que esto escribe (1994) en estudios de casos realizados en 1990
y 1991 en los estados de México, Morelos y Oaxaca, encontró que en promedio 37%

Bolivia: animal carts
PROMETA (the Working Animal Management Project in Cochabamba, Bolivia) has
been working on a range of working animal management improvements for the past
three years. Taking their inspiration from farmer users they have been engaged in
participatory R&D, one element of which has been a response to rural transport needs.
During an iterative process, designs have been built at the Project workshop and field
tested in six farming communities. Commercial carts have now been produced for both
bovines and equines.

Close professional collaboration with the CIFEMA implement factory in the same
town has meant that farmer-proven prototypes have quickly reached batch production
and the designs are now out in the market place. Adoption is relatively assured as the
engineering and manufacturing response has been to a farmer stated need. We expect
increased volumes of sales from now on.

Brian G. Sims, International Development Group
Silsoe Research Institute, UK

Ox Power – Ki Jaya! An Ox Power Handbook by Paramananda Has
Norma Petroff has completed editing the above handbook. Some of you know this title
from years back when it was published in serial form. Paramananda was the Minister
of Agriculture for the Hare Krsna movement from about 1978–87. Since the Hare
Krsna’s do not believe in killing cows (or bulls) the idea of working the oxen is for them
an important aspect of cow protection. Since they have about 30 farm communities
around the world, there is also a sense of trying to have an international perspective.

This online resource is also valuable for its diagrams and instructions on how to
make a yoke. Paramananda’s perspective is very sensitive to the psychology of the ox,
and tries to orient itself to use the ox’s psychology for maximum effectiveness in training.

Norma Petroff (Hare Krsna dasi)
http://www.iscowp.com/resources/oxpower.html

BOOK REVIEW
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This book is quite simply a complete teamsters guide. It not only contains everything
needed by a beginner, but also probably enough information to hold the attention of the
most experienced of team owners. This book goes into great detail about how to select,
house, feed, train and maintain the ideal team of oxen. It makes exactly what to look for
in oxen easy in relation to whatever task is intended for them, whether it be for work or
show. I found this book very beneficial on a personal level as I have plans to work with



7.42.

Plate 2: Use of a team of oxen in carting in Mexico (A Cruz)

Plate 3: Use of a team of oxen in land preparation in Mexico (A Cruz)

draught cattle in the coming weeks. Due to the fact that I have a limited experience on
t his subject, I found A Teamsters Guide extremely useful. I would recommend this book
to supply most, if not all, of the information needed when putting your skills to practice
handling draught cattle. Through the entirety of the book the author shows how his well-
travelled life has benefited his knowledge in summing up all forms of educational
approaches and the precise outcomes of each of these approaches. The book is easy
to follow with the chapters following the order you would expect to read them in. Each
of these chapters are accompanied by a number of informative photographs and
diagrams which serve successfully as examples in order to help the reader to grasp the
concept being discussed within the text. Together with the glossary of ox terms at the
back of the book it becomes increasingly difficult to become lost whilst reading any of
the numerous topics covered. One of the final chapters is devoted to giving a brief, yet
detailed, insight into the history of working oxen. Information is presented from all parts
of the world from the time the wheel was first used in collaboration with cattle drawn
transport to present day draught animal techniques. I would recommend this book to
anybody who has an interest in working oxen, be it professional or purely for leisure. It
is packed with both background and more detailed information on all the relevant topics,
but is extremely easy to read and comprehend. A must for any teamster.

Jon Verhaeren

FORTHCOMING EVENTS
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The Fourth International Colloquium will be held at the
Faculty of Veterinary Medicine, Al-Ba’ath University, Hama, Syria

from 20–25 April 2002

• There will be keynote plenary sessions, paper presentations, poster sessions, field
visits, demonstrations and exhibits and small group workshops. The objectives of
the colloquium are to review current progress on use, health, welfare, management
and equipment of working donkeys, mules and horses, and identify policy,
research, extension and education priorities.

• The meeting will be in English and Arabic; the cost will be US$100 (does not
include accommodation or meals, costing approximately US$50 per day);
accommodation is likely to be at the Apamee Cham Palace Hotel in Hama.

• Contributions on any aspect of working equine use are invited. Contributors are
invited to indicate their interest in contributing papers, posters or exhibits at the
Colloquium by completing the details attached and sending them to the Secretariat.

• Organisers: Prof Dr M.A. Alimadi, (Dean of the Faculty) and Prof Dr Darem
Tabbaa,Animal Protection Project (SPANA), Faculty of Veterinary Medicine, Al-
Ba’ath University, Hama, Syria (Tel: 00 963 33 512640; Fax: 00 963 33 510514;
email: spana@net.sy).

• Secretariat: SPANA, 15 Buckingham Gate, London SW1E 6LB, United Kingdom
(email:SPANA.HQ@dial.pipex.com; Tel: +44(0)207 828 0997; Fax: +44(0)207 630
5776).
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introdujeron los motores, situación que se incrementó a mediados del siglo XX.
La utilización de los animales para carga y silla (équidos) fue inmediata y vino a

resolver los problemas de transporte de alimentos, ropa, instrumentos, muebles y
personas de las zonas mineras a la ciudad de México y puertos. Tan pronto y como se
construyeron caminos se introdujeron vehículos con lo cual se incrementó la capacidad
para transportar mayores volúmenes, a la vez que también se usaron los vacunos. En
la minería se utilizó la fuerza de los animales para la extracción y molido del mineral,
para el transporte de productos y materias primas, así como en la producción de
forrajes para alimento de los animales usados en las diversas actividades y para la
obtención de alimentos de la población concentrada alrededor de la mina.

Importancia actual de la tracción animal
La información estadística de los animales de trabajo en México se obtuvo en los
Censos agropecuarios, los cuales se levantan cada 10 años. En los censos se
considera como animales de trabajo a los vacunos (Bos taurus y B. Indicus), los
caballos, los machos y las mulas, en edad madura y que son empleados para tiro de
instrumentos agrícolas, tiro de vehículos y transporte de cargas y personas en
actividades necesarias para la producción agropecuaria. [Plates 2 & 3] Los asnos fueron
los más numerosos en el último censo (1990), esta fue la primera vez que se incluyen
dentro de la categoría de animales de trabajo.

Cuadro 1: Población de animales de trabajo, superficie laborable en México.

Medio de
tracción 1930 1940 1950 1960 1970 1980 1990

Vacunos 1776418 1868429 2083826 1659325 1661571 746764 623790

Caballos *641742 480143 976006 978508 1426170 **653418 865853

Mulas *383185 447276 859773 838563 1061700 **466728 749009

Suma 2801345 2795848 3919605 3476396 4149441 1866910 2238672

Sup
Laborable 14517690 14871070 19928260 23816910 23138405 31537701

Sup/a. de
trabajo 8.2 5.3 5.0 6.8 5.5 11.8 14.08

Fuente: Elaborados partir de los resúmenes de censos.
*Datos estimados con base en los porcentajes medios de incremento de 1940 a 1970.
** Datos estimados de acuerdo a los porcentajes de 1970.

En el cuadro 1 se puede observar un comportamiento ascendente de la población
total de animales hasta 1970. Para 1980 la información proporcionada por el censo no
es confiable, ya que, a decir de los responsables, la información “se perdió” y
únicamente se presentó una estimación a partir de una muestra que arrojó sólo 1
886,910 cabezas, cantidad que resulta muy baja. Para el año de 1990 se tuvieron
2´238,672 cabezas; las cuales representan únicamente 54% de los registros de 1970.
La explicación a esta situación se relaciona con la crisis del sector campesino a partir
del establecimiento de políticas estatales negativas para este sector.
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September 2002

• The conference will be held 22–28 September 2002 at the Marriott Griffin Gate
Hotel in Lexington, Kentucky. In order to promote timely dissemination of the
papers presented at the conference, it is the aim of the National Organizing
Committee that the conference proceedings be published by the time of the
conference. The International Committee has agreed to this proposal, and
supports the concept of timely distribution through an accelerated review and
editorial process. This process necessitates a slightly earlier start to the
publication cycle and a more rigid adherence to timelines for handling
manuscripts.

• Registration is required for all further mailings (www.iceep.org)
Second announcement and first call for abstracts September 2000
Call for abstracts March 2001
Abstract deadline (paper and electronic copies) 1 August 2001
Abstract acceptances mailed 1 September 2001
Manuscript deadline (paper and electronic copies) 1 December 2001
Manuscripts returned to authors for revision 1 March 2002
Revised manuscript deadline 1 May 2002
ICEEP 6 22–28 Septemer 2002

• Communications to the National or International Committees may also be made
through a link to that website or may be sent directly to:

Chair, International Committee or Chair, National Committee
Professor Skip Hintz Assoc. Prof K.W. Hinchcliff
Department of Animal Science Department of Veterinary Clinical Sciences,
345 Morrison Hall College of Veterinary Medicine
Cornell University The Ohio State University
Ithaca, NY, USA 14853 601 Tharp Street

Columbus, OH, USA 43210–1089
Email: hfhl@cornell.edu Email: hinchcliff.2@osu.edu
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Second Draught Animal Power Course Report
2-26 May 2000

Coordinators: Department of Veterinary Tropical Diseases, Faculty of
Veterinary Science, University of Pretoria, South Africa; Centre of Tropical
Veterinary Medicine, University of Edinburgh, Scotland; Matopos Research
Station, Bulawayo, Zimbabwe and supported by the University of Fort Hare,
South Africa.

The course brought together participants from five different countries and lecturers from
South Africa, Zimbabwe, Lesotho, Kenya, USA and UK. The aim of the course was to
enable participants to develop proficiency in the theory and practice of draught animal
power. The four week course was split into two parts each of two weeks duration and
many aspects of draught animal power were covered using a hands-on approach. The
practical nature of the course meant that out of 40 prospective candidates only 12 were
admitted to the course.

Covering the main working animals in Africa the course was designed for
veterinarians, animal health workers and agriculturalists who are engaged in livestock
production, animal health extension or research or training on rural communications in
eastern and southern Africa. Among topics covered were application/role of animal
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2. SOUTH AMERICA

(a) Mexico

La tracción animal en México [The draught animal in Mexico]

Artemio Cruz León1 , Tomas Martínez Saldaña2, César Ramírez Miranda
1Profesor de la Universidad Autonoma Chapingo, estado de México; 2Profesor del Colegio de
Prostgraduados, Montecillos, estado de México

Antecedentes
This article discusses the history of the draught animal in Mexico. Draught animals were
brought to Mexico in the 16th century and the introduced Bos taurus, Equus caballus and
Equus asinus species are still used today. They were initially used for commercial
cultivation of wheat and sugar cane, for pack and riding. Since 1970 numbers of working
animals have decreased but the proportion of horses and mules have increased in
relation to oxen. They are mostly used on small farms of less than two hectares. Some
farms make use of both animal and tractor power often in maize cultivation. In the states
of Mexico, Morelos and Oaxaca 37% of producers use animals, 73% use tractors and
53% use a mix of both forms of power.

El invento de la agricultura en México, hace nueve mil años, es uno de los elementos
que intervienen en la creación de una civilización independiente de las existentes en
el viejo mundo. Cuya capacidad de producción, tecnología, organizaciones sociales,
dioses, formas de gobierno y una cosmovisión propia, que maravillaron a los
conquistadores hace 500 años.

La tecnología para la producción agrícola desarrollada fue diferente a la europea,
pero a pesar de carecer de fuentes de energía distinta a la fuerza del hombre, era
suficiente para mantener una población elevada. Algunos elementos tecnológicos
prehispánicos han sobrevivido hasta la actualidad y son empleados de manera eficiente
en la agricultura tradicional practicada por una población campesina mayoritaria y de
escasos recursos.

Los animales de trabajo fueron traídos a México por los colonizadores españoles
en el siglo XVI, las especies introducidas y que hoy día siguen usándose son bovino
europeo (Bos taurus), Caballos (Equus caballus), mula (Equus caballusX Equus asinus)
y el burro (Equus asinus), el ganado cebú (Bos indicus)fue introducido hasta mediados
del siglo XX. Junto con las primeras cuatro especies llegaron los arados timoneros y
arneses que permitieron el uso de los animales como tiro, carga y silla; también se
introdujeron los sistemas de trabajo y las especies vegetales en las cuales se utilizaron
por primera vez a los animales de tiro.

En un principio los animales de tiro se utilizaron para el cultivo comercial de trigo
y caña de azúcar, especies de interés para los colonizadores españoles, fue en estas
explotaciones en las que los indígenas conocieron la tecnología de tracción animal.
Durante los primeros años de la colonia, a través de leyes, se prohibió que los indígenas
usaran los animales de trabajo. Los primeros contactos se dieron en las explotaciones
españolas bajo el esquema de encomienda. A partir de la segunda mitad del siglo XVI
se admitió que los indígenas usaran los animales de tiro. Durante cuatro siglos los
animales de trabajo fueron, junto con la fuerza del hombre, el motor que puso en
movimiento a los instrumentos de la agricultura. Sólo a finales del siglo XIX se

Plate 9: Participants on the Draught Animal Power course in South Africa (Koos Van Der
Lende)
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withdrawn after the first load as Sue felt it was unsettling Queenie excessively and was
therefore unacceptable at a higher load. At the penultimate load the next position down
was also withdrawn. With these exceptions, for each change in load, each position was
used to pull the sled a distance of approximately 100 m in both directions on a flat grass
surface.

Results
The test day had produced a huge amount of data and initially it took me many hours
to pinpoint what was important. From observation on the day we had established
qualitatively that Queenie appeared to conform more readily to working in the lowest
position. The force and video data was later to support this.

By comparing the load cell data for the 405 kg load using the lowest (9_1_2) and
original (9_1_1) position it could be seen that the deviation in the forces recorded over
100 samples was significantly different. The forces recorded for the original position
were found to be up to 0.5 kN higher and covered a wider range than the lowest position.

From the video footage of these two tests it could clearly be seen that as the
position of draught changed, the position of the horse also changed. Firstly, further
analysis showed that the centre of gravity for the lowest position was 64mm lower and
47mm further forwards, suggesting that Queenie could use her weight more effectively
in this position to pull the load. Secondly, Queenie had a consistently higher head
carriage and shorter top line in the original position. I sent two stills showing the
difference to Dave Marlin at the Animal Health Trust, Newmarket who suggested that
there were physiological implications relating to the change in draught position. The
increase in flexion in the neck for the original position would increase the resistance to
airflow, which could have caused hypoventilation and would increase anerobic work. If
this were the case, the overall effect upon Queenie would be global fatigue.

These results clearly showed evidence that the optimum loading position for
Queenie on the day of the test was the lowest draught position. However, it is recognized
that further work on other draught animals in different loading situations is required to
determine the consistency of this result.

It was shown using HU-M-AN™ that:
• the velocity (speed) increased with an increase in load
• there was no obvious decrease in stride length as the load increased

which was found to range between 1.3 and 1.7 m
• there was an increase in draught angle for each position with an increase

in load, except for the lowest position which had an average range of
between 11.3 and 18.6 degrees.

Finally, I combined the load cell data with the stride pattern, draught angle and the
movement of the centre of gravity data taken from HU-M-AN™. I hoped that a pattern
would emerge between the stride data and the force data to establish a leading leg. This
was not conclusive. However. combining the draught angle, centre of gravity and the
shoulder data did show a distinct pattern. As the vertical displacement of the centre of
gravity and the shoulder oscillated, the draught angle mirrored the pattern whilst the load
appeared to oscillate similarly, but with a slight lag. Further work using improved strain
sampling equipment combined with video data would, I feel be of great benefit to the
development of the understanding of the kinesiology of draught.

power in different farming systems and rural transport, selection of species and type of
animal for work, nutrition and physiology of working animals, feeding and working
strategies, prevention and control of common diseases of draught animals etc.

As South Africa has recently recognised the extent of the role played by draught
animal power in agriculture in the country in a policy document, an awarness has been
created amongst decision makers as to its importance. This is likely to mean a continued
rise in the profile of draught animal power in South Africa and to lead to an increased
demand for training in this aspect of agricultural production. Because of this, funding will
continue to be sought to run these courses in the southern African region. The hope is
to run this course in 2002 but as a shorter two-week course which will make it more
accessible to a greater number of people. The course was sponsored by the Department
for International Development, the National Research Foundation and the May and
Stanley Smith Charitable Trust. People who would like further details please contact
R.C. Krecek, Department of Veterinary Diseases, Faculty of Veterinary Science,
University of Pretoria, Private Bag X04, Onderstepoort 0110, South Africa.

Workshop on Animal Traction in Mozambique
A Promising Technology for Small Scale Farmers

12–14 July 2000

More than 70 delegates from different areas of
Mozambique and neighbouring countries participated in
this seminar held at the Instituo Agrario de Chimoio,
Mozambique. The opening address from the Governor of
Manica Province was given by Eng. Happy Joaquim from
DINAP (Livestock National Directorate). The workshop
was promoted by VETAID and funded by the European
Commission. The organising committee consisted of
Joao Ferrao, Andrew Mattick, Alex Mutali, Elise
Dieleman, Cristiano Taimo and Casimiro Abreu.

Papers were given from Mozambique, Zimbabwe and Malawi on animal traction
perspectives and experiences in these countries and on animal traction research. A practical
session on the training of draught animals and the use of draught animal equipment was
given on the college farm by Alexander Mutali. Field visits were then made by work groups
to farmers in the area of Selva, Manica Province who are using AT.

As a result of several discussions during the workshop a pressure group was
formed to conduct the formation of a Mozambique Animal Traction Network (RITAMOZ
– Rede de Informação de Tracção Animal de Moçambique) and some actions are taking
place trying to fit animal traction into the National Agriculture Program (PROAGRI).

For further information contact VETAID, Pentlands Science Park, Easter Bush,
Midlothian, EH26 0PZ, Scotland. Email: mail@vetaid.org
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Plate 1: Collecting data on draught performance (S-J Hibbs)

Report on the Third International Congress on Yak
contributed by

Dr. Michael R. Goe
Department of Animal Sciences, Swiss Federal Institute of Technology

Tannestrasse 1, ETH-Zentrum, 8092 Zurich, Switzerland
Email: mgoe@inw.agrl.ethz.ch

The Third International Congress on Yak titled ‘Yak Production in Central Asian
Highlands’ was held September 4-9 in Lhasa, Tibet Autonomous Region, People’s
Republic of China. Papers were presented in seven sessions covering the following
topics: pastoral production systems in yak-rearing areas; genetic diversity of wild and
domestic yak; nutrition and forage management; reproduction and breeding;
environmental physiology; diseases and health services; and yak products and their
processing and marketing.1 There were no presentations that dealt directly with the use
of yak for work (draught, packing or riding). However, data on physical and phenotypical
characteristics is given in a few of the papers. Some general information on the working
performance of yak can be found in the proceedings from the first and second
international congresses (Rongchang et al., 1994; Rongzhen et al., 1997), as well as
in two other key documents (Cai and Wiener, 1995; Miller et al., 1997).

In addition to the congress sessions, two field trips were included in the well-
organised six-day programme: one to a mountain breeding station to view a nucleus

Plate 10: Yaks being loaded with sacks of grain at Samye Monastery, Tibet Autonomous
Region, PR China (M R Goe)
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Figure 1: Schematic diagram of the test rig.
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RESEARCH AND DEVELOPMENT PROJECTS

1. EUROPE
(a)  UK

Draught testing of a work horse

Sarah Jane Hobbs, Preston, UK

On a rainy Sunday afternoon back in February last year, which now seems like a lifetime
ago, I sat watching a horse logging video. The video showed some of the most recent
efforts being made to improve draught equipment and this inspired me to study draught
in a mechanical engineering capacity for my final year project. I should perhaps at this
point explain that at the time I was a student, studying a BEng (Hons) Mechanical
Engineering at the University of Central Lancashire.

The final approved project specification involved a study of the kinematics and
kinetics produced by a working horse during draught with respect to the load and loading
position (draught angle).

The aims were to:
• investigate existing harness and draught theory
• design a suitable test to enable the study of harness loading
• design and manufacture test equipment
• develop valid methods for test data analysis
• make observations and recommendations for future research and harness

design.

Design
After some initial research on draught I began to consider the test methods I would use.
This involved two pilot video shoots with Jeff Bell and his Fell pony Robin pulling chain
harrows. I had it in mind to use HU-M-AN™, which is a computer software package that
will analyse human movement recorded on video. By adapting it I found I could analyse
Robin’s movement from the pilot footage.

I commissioned Sue Day from Horse Drawn Enterprises with her Fresian × Dales
mare Queenie for one day’s testing. I made an initial visit to take the measurements from
her original hames and after drawing them to scale with Autocad (a computer draughting
package) I then had a template with which to design a pair of test hames. The test
hames were modelled to allow for two positions above and one below the original
position. It was also necessary to design a sled to carry a load of up to 500 kg (Figure 1).

Testing
On the day we used two video cameras to get both close up and distance shots of
Queenie’s movement. As she was black we stuck white joint centre markings to her to
aid analysis later. To collect force data two load cells between the sled and the draught
chains were used. These were linked to a computer onboard the minibus, running
Spectra Lab software to sample changes in strain. A light was attached to Queenie’s
harness, which was linked to a separate strain channel to synchronize the force and
video data (Plate 1).

We began the testing with a load of 85 kg (the sled and one tractor weight) and
reached a maximum of 405 kg at the end of the day. The highest position had to be

herd of yaks used for upgrading of herders’ animals; and the other to an artificial
insemination (AI) centre for domestic yak and domestic x wild yak crosses. Delegates
toured the AI centre facilities and laboratories, and saw how semen is collected,
processed and stored. Although many yak herds were observed grazing on mountain
pastures during both field trips, no one reported seeing any yak being used for work.
However, during a four-day post congress tour attended by some of the delegates, a few
yak with pack saddles loaded with sacks of grain were observed (Plate 9). There were
frequent sightings of donkeys transporting crops from fields to village threshing areas.
Horses, hitched as single animals or as one or two pairs, could also be seen pulling two-
wheeled carts. Overall though, in those places visited within about a 200 km radius of
Lhasa, two-wheeled tractors seem to be the predominant source of power used for
moving goods and people.
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Joint Seminar of the World Association for
Transport Animal Welfare and Studies
(TAWS) and the BVA Overseas Association
Traction Animal Health and Technology
held at the Royal Veterinary College, Hawkshead Campus

28th October 2000

TAWS patron Lord Soulsby introduced the event and in his opening remarks underlined
the importance of the traction animal worldwide. The Seminar was well supported by
members of the two Associations and students from the Royal Veterinary College and
Imperial College, in spite of the inclement weather.

Speakers from various United Kingdom universities, research institutions, animal
charities, Latin America and TAWS explored the role of draught and pack animals in the
21st century.
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Meetings have been held on aspects of draught and power use including a
conference in Lhasa on the yak, an important working animal in the Himalaya.
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The cost of modern farm machinery, rural poverty, the world fuel crisis and the steep
terrain of the mountainous regions of many developing nations will guarantee that these
animals will continue to be used in the cultivation of land and transportation of goods.
Nevertheless the generation of technology through research and the education of rural
communities are urgently required to advance the performance of pack and draught
animals. Within this context improvement in genetic quality, nutrition, welfare and
management of them as well as the control of disease are issues, which must be
addressed, and simple effective practices introduced. Speakers underlined the
advantages of buffaloes as transport and food animals.

The afternoon session was devoted to a practical demonstration of pack saddles
from many parts of the world. The advantages and disadvantages of distinct designs
were scrutinised. The seminar closed with papers describing equine gastrointestinal
parasites and plants of nutritional value in Ethiopia.

The proceedings of this and previous meetings are available from: TAWS, Hardwick
Court Farm, Chertsey, Surrey KT16 0AD – at a cost of £5.00.

The next seminar will be held in October 2001. The principal theme will be the
examination of projects in the developing nations to improve the management, health
and welfare of transport animals. Special attention will be given to their sustainability.
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