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The ‘Research and Development Projects’ section has been well subscribed
this year particularly from Africa. Please continue to send in news of your
project and any findings you think will be useful to others. A reminder, the
articles are not peer reviewed, so sending in a report of the work does not
prevent you publishing a more scientific article elsewhere.

Draught Animal News accepts articles in Spanish and French, as well as in
English. If you submit an article in Spanish or French we would also like a
short summary in English to accompany it. For those sending in articles, notes
and news we prefer you to send us your input (especially if it is a longer
article), on a 3" disk (using Microsoft Word, Word Perfect or Rich Text Format)
or via email. If you wish to include photographs, please ensure these are
original and of good quality because of losses in the reproduction process.
High-resolution photographs saved in .jpeg format are preferable (using
Wipzip to compress the file if necessary). We always acknowledge the person
taking the photograph so please give us the name. For those without access
to a computer, contributions are especially welcome, hand-written or typed.

We are always pleased to hear of any meetings, forthcoming events, new
books and useful websites that can be advertised in the newsletter. Letters
from draught animal owners, users or those people wanting information on a
particular topic or problem are always welcome. We are always pleased to
hear of any meeting, forthcoming events, new books and useful websites that
can be advertised in the newsletter.

Please send in articles and news, letters and comments to the editor, Dr R.A.
Pearson, Draught Animal News, Centre for Tropical Veterinary Medicine,
Division of Animal Health and Welfare, University of Edinburgh, Easter Bush
Veterinary Centre, Roslin, Midlothian, EH25 9RG, Scotland, UK (fax +44 (0)
131 651 3903; email anne.pearson@ed.ac.uk).

The drawing on the front cover is by Archie Hunter of a donkey in Syria.

This issue is funded by the UK Department for International Development
(DFID) for the benefit of developing countries. The views expressed in it are
not necessarily those of DFID.
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End of an Era – Change in Funding Support
This issue of Draught Animal News is the last one that will be funded by the UK
Department for International Development (DFID).  The DFID are changing the focus
of their funding for research and development and so have decided to stop funding the
newsletter after 15 years of support.  I am sure all contributors and readers would like
to join with the editors to thank DFID for their sponsorship for so many years.

New Sponsor for the Newsletter
WSPA, the World Society for the Protection of Animals has offered to fund the Draught
Animal News for the next two issues.  We are delighted to welcome them and much
appreciate their support for the next year.  For those of you who are not aware of the
work that WSPA does, Alistair Findlay from WSPA has written a short introduction to
the organisation:

Introduction to WSPA

The World Society for the Protection of (WSPA) is an international animal welfare
charity recognised by the United Nations (UN) and with observer status at the Council
of Europe and numerous other international bodies. WSPA works to raise the standards
of animal welfare throughout the world and is the world’s leading international federation
of animal welfare organisations.

WSPA has a network of 12 offices and more than 500 member societies in 126
countries. WSPA works internationally to campaign against cruelty, save abandoned
animals or those stricken by disasters, and promote humane education and practical
workshops to encourage respect for animals and improve standards of animal care.
WSPA aims to promote the protection of all animals to prevent cruelty and to relieve
suffering, through its campaigns, education, training and animal rescue initiatives,
WSPA seeks to ensure that the principles of animal welfare are universally understood
and respected, and protected by effectively enforced legislation.

WSPA are currently operating working animal projects many countries throughout Asia,
Africa and Latin America. Each edition of DAN will feature reports on WSPA’s projects.

89 Albert Embankment, London SE1 7TP, United Kingdom
Phone +44 (0)20 7587 5000 • Fax +44 (0) 7793 0208

Email: wspa@wspa.org.uk  • Website: www.wspa-international.org

Registered UK charity 1081849
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RESEARCH AND DEVELOPMENT PROJECTS

1. AFRICA

(a) Tanzania

Amazing turn around: Donkey’s new frontiers In Tanzania

Ali A. O. Aboud
Department of Animal Science, Sokoine University of Agriculture, Tanzania

Perched on the rugged peaks of Uluguru mountains, are Tchenzema village together
with her four neighbours, Nyandira, Kibuko, Bumu and Maguruwe, a home to more than
6000 households of hard working matrilineal Luguru people . The area enjoys a
pleasant climate of mild temperatures and good rains. Population density is very high
and the land is intensively cultivated. Temperate types of fruits and vegetables are the
major crops and it is on this produce that life revolves.

Because of the terrain, Tchenzema (1800 m.a.s.l.) and the other four villages, are
almost inaccessible by motorized transport. This has been the major concern of farmers
as they have to pay hefty transport charges for the few trucks that are able to drive up
the mountain. Even then, trucks coming to collect fruits and vegetables have stop at
Langali, a market village some 18 km downhill. Thus the only way of getting the produce
to the market is by ferrying them on head loads. Such a task is both costly and
hazardous, considering the steep slopes one has to traverse.

In 1994 two farmers from Mgeta division , (Mr. Mkude and Mr. Mnkunule)
representing a group of 16 villagers, visited Sokoine University while attending a
seminar sponsored by a French programme supporting vegetable farming in Uluguru
mountains. This tour was a revelation to the farmers. They were introduced (by the
author) to the possibility of using donkeys in mountainous terrain. Two weeks later a
short training was organised at the Department of Animal Science and the two farmers
together with 8 more were given basic instructions on handling the donkey and using
it for transport work. The training lasted for two weeks after which the Department
organised delivery of two pairs of donkeys to the two farmers from Mgeta. This was to
be a pilot trial, the intention being to observe how donkeys from lowlands will cope with
high altitude while also seeing how well the farmers will be able to fully utilize the
donkeys. The day when the donkeys were delivered was something of a nightmare.
Donkeys had never been seen up in the mountains and children were running all over
the place to look at these strange aberrations. The first hassle was crossing a bridge
made of a slotted platform of rounded pieces of wood. The donkeys simply refused! The
sceptics looking from the other side of the stream had a field day, and we were
thoroughly embarrassed! But we were determined not to fail, so an idea came of
crossing the stream on foot. The donkeys happily obliged, and after crossing one of
them turned to drink from the same stream.

Ten years after the first two pairs, the population of donkeys in Mgeta has risen to
168. An association of Donkey Users with 250 members has been formed. Over 60%
of the members are ladies. Members hold regular meetings and organise seminars, in
many of which we also are invited to participate. The villagers have set up a group Bank
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account into which members contribute savings for
buying donkeys and drugs. At Tchenzema, nearly
58% of what previously was carried by head loads
is now carried by donkeys. Donkeys have acquired
a very special status in the community. They are
used during weddings and Eucharist ceremonies.
Boys and girls insist on a donkey ride shortly after
their First Holy Communion (Plate 1). Donkey
manure is preferred to that of pigs on the crop land.
Indeed some families hire their donkeys to
neighbours just for the manure! The value of a
donkey has gone up several folds, from just Tz
shillings 20,000 (equivalent to $ 33 in 1994 at Tzs
600/=to a dollar) to 180,000/= (eq.to $ 180 at Tzs
1000/= to a dollar) in 2003 . One of the original
farmers now runs a business of buying donkeys
from the lowlands and selling them to the highlands
farmers.

However, there are a number of problems that
were encountered over the past ten years. One is
the problem of over-feeding the donkeys. Others
include poor housing, which at times causes
chilling, helminths and lack of veterinary services.
Recently, RATTIS (Rural Access Trade and
Transport Support ), an NGO dedicated in improving rural transport, has come forward
with a programme that supports donkey owners in Mgeta. This NGO sponsored a

training session in 2003 during which
Sokoine’s team was invited to train
farmers on basic principles of health
and nutrition as well as construction of
proper panniers. The wet and rugged
conditions are big problems to the
donkeys in Mgeta. Sores and bruises
on the back and the legs attract a
constant stream of flies. Farmers have
developed ‘pyjamas’ (Plate 2) to
counter the fly’ problem. The farmers
have excited interest from many other
villages, far from the original centre at
Tchenzema. The demand for donkeys
to help in transport continues to be
high in the mountains as more farmers
continue to see the benefits to their
families of using the donkey.

Plate 1: Boys and girls in Mgeta,
Tanzania insist on a donkey ride

shortly after their First Holy
Communion (A. Aboud)

Plate 2: Farmers in Mgeta, Tanzania have
developed pyjamas for their donkeys to counter

the fly problem (A. Aboud)
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(b) Sub-Saharan Africa

Technology transfer: Conservation Agriculture in sub-Saharan Africa

Brian G Sims
Engineering for Development, Bedford, UK.

Introduction
Over the past few years there has been a growing clamour for a solution to the ever
increasing environmental destruction brought about by conventional farming methods
in developing country smallholder agricultural systems. Huge investments have been
made in R&D to protect farm land, especially on steep slopes and these have been
partially successful, especially where they have been achieved through a collegiate
partnership of scientists and the farming community. Protective measures such as
hedgerows or rock walls established on contours, contour ditches and bunds are
important, needed, but not sufficient to prevent entirely the erosion of agricultural soils
through wind and water. However, when they are coupled with what have become to
be known as Conservation Agriculture (CA) concepts, then they can stop the
degradation of farm land dead in its tracks.

What is CA? Really the concept is nothing new; the elements have been around
for a long time.

• Firstly there is the knowledge that keeping the soil surface covered will protect
it from erosive forces and will allow it to develop a healthy structure for water
and gaseous exchange. It will also enable the soil fauna and flora to prosper
and has an important weed-suppressant function. Permanent soil cover can be
maintained by preserving crop and weed residues, by mulching, and also by
establishing cover crops, often in association with the main crop.

• Second is the concept of crop rotations. Maintaining crop residues on the
surface of the soil may also harbour pests and pathogens (e.g. the cotton boll
weevil). So crop rotation plays an important role in maintaining crop health and
soil fertility.

• Thirdly is direct planting. With the soil surface covered, conventional planters
and seeders cannot function properly and so methods must be devised to
penetrate the vegetative cover and place the seed and fertiliser in the soil.

CA has been around for a very long time. The Maya in Mexico still practise their pre-
Colombian methods of planting seeds, with a planting stick, through the residues of their
previous crops. Cereals and legumes are purposefully rotated and inter-cropped to
maintain soil fertility, insure against failure of a mono-crop, and provide a nutritious diet.
Not tilling the soil means that new weed seeds are not brought to the soil surface and
so weed control becomes progressively easier season after season. What is new is the
technology available to today’s smallholder farmers to allow them to adopt CA and so
expand their crop production with less effort and sustainably, without damaging the
environment.

Technology creation and transfer
Over the last 15 or so years, farmers, researchers and manufacturers in Brazil have
been working on technology options for smallholder farmers that can make CA a
realistic, practical and profitable option for crop production. Some development
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organisations (notably the Food and Agriculture Organisation of the United Nations)
have been very active in promoting CA in sub-Saharan Africa (SSA). However, farm
families have sometimes expressed concerns about abandoning the plough and moving
into CA in (what may seem to be) one giant step. And so intermediate steps have been
investigated on the premise that any reduction in soil tillage is a good idea and will
eventually lead to CA as the benefits, of reduced costs and less damage, are
appreciated and the skills acquired. The following is a brief description of some of the
technologies on offer in SSA.

Ripper planting
Ripping is a tillage reduction practice whereby a 5-10 cm deep narrow slot is opened
in the soil surface. The crop is then planted into these slots, often by hand. However,
there are rippers that have a planter attachment that can do both ripping and planting
in a single pass. The planter assembly has a seed and possibly also a fertiliser placing
mechanism and two seed covering plates that are dragged behind it (Plate 3).

Weed control is most conveniently done before planting with the application of a
systemic herbicide like glyphosate.

Direct planting
Direct planters are available for the three important power sources available to SSA
smallholder farmers. That is manually operated, drawn by draught animals, and also for
mounting on tractors.

The ability to penetrate the surface vegetation is a key characteristic of direct
planters. Crop residues and cover crops will have to be treated before planting. This can
be done by hand slashing, use of a draught animal or tractor drawn knife roller (Plate
4), or by spraying.

Plate 3: A ripper – planter with both seed and fertiliser
metering in Zimbabwe (Hastt)
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Plate 4: Draught animal pulled knife roller (in transport
position) for crushing weeds, crop residues and cover

crops prior to direct planting (BG Sims)

Plate 5: Jab planter for seed and fertiliser
(BG Sims)

Planting sticks
Planting sticks can simply be
hard-wood sticks cut from the
bush, sharpened, and used to
open a hole through the
surface mulch and into the soil
for planting the seed. The
planting depth and distance
between hills are under the
direct control of the farmer; as
is the number of seeds planted
per hill. An adaptation to the
planting stick is the addition of
a sharpened steel tip, which is
often available from the local
village blacksmith.

Manually operated jab-
planters
Jab planters comprise hoppers for seed and fertiliser mounted on upright members
(usually of wood) which are moved and controlled by two handles. The heart of the jab

planter is the steel beak that is closed to
penetrate the surface vegetation and the
soil. Once in the soil, the beak is opened
by operation of the handles, and extracted
before closing and repeating the
operation. The beak is opened and closed
by a scissors-like action of two handles
(Plate 5), which also activates the seed
and fertiliser metering mechanisms.

Draught animal drawn planters
Several makes of draught animal powered
planters and fertiliser distributors have
been used by farmers in Africa. Some
locally made machines are beginning to
become available; but there is also a
variety of commercially successful
Brazilian planters recently introduced to
the continent on a demonstration basis.
The simplest type is shown in Plate 6. One
essential feature is the vertical disc for
cutting through surface residues.

Tractor mounted planters
Tractor mounted planters are available, although they are far more expensive than
draught animal powered machines. Usually they are multi-row machines and will have
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Plate 6 Fitarelli animal-
drawn direct planter and

fertiliser distributor
(BG Sims)

Plate 7. Three-row
tractor-mounted direct

planter (BG Sims)

Right –
Plate 9. Zamwipe herbicide applicator (BG Sims)

Plate 8: Pedestrian-pulled 4-nozzle sprayer
(BG Sims)
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a number (typically 3-6 for small and medium tractors) of seeding and fertilising units
mounted in a cross beam (Plate 7). The basic elements: vertical disc, seed and fertiliser
hoppers, furrow opener and press wheels, are similar to those of animal-drawn
machines.

Spraying for land preparation
Pedestrian-pulled sprayers
Pedestrian pulled herbicide sprayers are usually based on standard back-pack sprayers
which are fixed to some type of platform mounted on wheels, one of which actuates the
pump (Plate 8).

Herbicide applicators
Herbicide applicators like the Zamwipe have recently become available in SSA and
have good potential for CA on small-holdings. Consisting basically of a small tank,
supply pipe and sponge “wipe” they can be used to apply systemic herbicide to inter-
row weeds. They also have potential for desiccating cover crops before no-till planting.

Draught animal pulled sprayers
Draught animal powered sprayers will have up to 10 nozzles (spaced at approximately 50
cm). They can be hitched to one, or a pair of animals according to availability (Plate 10).

Plate 10. Animal-drawn sprayer with an 80 litre tank and a 5 m boom (BG Sims)
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The significance of CA for development in SSA
In harmony with other concerted efforts to provide SSA with the means to accelerate
its development programme, CA has an important role to play as an environmentally
friendly, livelihoods improving, technology for smallholder farmers.

• Coordinated action is needed to prevent a human catastrophe in SSA. The
Millennium Development Goal of reducing the proportion of starving people by
50% by 2015 will not be met. Current estimates are that it will be sometime in
the next century when they may be met, unless drastic measures are taken in
an attempt to bring the date forward.

• More rapid economic growth is needed generally; and greater growth of the
agricultural sector is needed specifically to raise rural incomes and to feed the
increasing urban population.

• The farm power sources available to small-holder farmers are human, draught
animal and engine (tractors). Human power is overwhelmingly the most
important source with 80% of land preparation achieved with its use.

• The asset bases of poor SSA farm families are vulnerable to shocks, such as
the incidence of HIV/Aids and malaria. The reduction of livelihoods assets
starts during the time of sickness as financial and physical assets (household
goods, farm implements, animals, land) are sold to cover medical expenses
and to compensate for the fall in farm production. In addition to the loss of the
sick from the family labour pool, their carers are also not able to contribute fully.

• Farm power is an essential livelihoods asset and is needed for crop production.
It can be increased by accessing more, for instance by acquiring draught
animal power or hired tractor power. Another strategy is to use available power
more efficiently — just what CA does.

• Land preparation is the greatest demander of energy in the cropping cycle, with
weed control a close second. Conventional land preparation with hoes, animal-
drawn ploughs or tractor-mounted disc ploughs can be reduced or eliminated
with the adoption of CA practices.

• Savings of up to 60% in human or draught animal power can be expected with
the adoption of direct-planting CA.

• The environmental impact of CA is very positive with the elimination of soil
erosion and the protection of water catchments.

• The experience to date with CA in SSA has been very positive. What is now
required is to encourage local manufacturing stakeholders to supply the
impending market. It is satisfying to see that some Brazilian manufacturers are
now prepared to give technical assistance to their SSA counterparts in order
to give impetus to this process.
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2. ASIA

(a) India

Assessment of work performance in cattle and buffalo

V. R. Bhamburkar; S. B. Banubakode and Rupali Charjan
Department of Anatomy, Histology & Embryology, Nagpur Veterinary College, Nagpur, India

Introduction
The agricultural land holding in most of the states in India is small or marginal. In some
areas due to steepness or unevenness of the soil, mechanisation for agricultural
operations is difficult. In such circumstances, use of bullock or other domestic animal
power is an alternative to motor power for draught work and agricultural operations.
However, it has been observed that animals are used indiscriminately without giving
consideration to the draught power capacity of these animals. This results in either
overloading the animals beyond their capacity (cruelty to animals) or under-utilisation
of their draught power (waste of energy).

In view of this, the present work was undertaken to assess the work potential of
Gaolao cattle, Nondescript cattle and buffalo used for draught work and agricultural
operations in different regions of the state The study was conducted by the Department
of Anatomy, Histology and Embryology, Nagpur Veterinary College, Nagpur under the
National Agricultural Technology Project (NATP) of the Indian Council of Agricultural
Research during 2002-2004.

Materials and methods
A total of 36 bullocks of either Gaolao or Nondescript cattle or buffalo were assessed
for their work potential in different agricultural operations.

The observations on change in physiological status, e.g. respiration rate, pulse rate
and temperature at rest and after one hour, two hour and three hours of work were
recorded. Symptoms of fatigue exhibited by animals during the experimental period
were plotted in the Fatigue Score Card (Upadhyay and Madan, 1985) and compared.
Similar observations were also noted after applying load up to 5 to 7.5 % of total body
weight of animal. The time required for ploughing, harrowing and sowing per ha was
recorded for each individual animal of the different breeds. The kinetic energy required
for different operations in the field was calculated as K.E. = 1/2 mv2 where m = mass /
body weight of animal and  v = velocity / distance covered divided by time.

Results
The medium sized Gaolao breed of bullock weighed about 250 kg and required

5.55 hrs to plough 1 ha of land, with a fatigue score of 5 points ( the higher the score
the more fatigued the animal). The kinetic energy of these animals during this operation
was about 0.569 kJ. The Nondescript bullocks had an average weight of 250 kg and
took about 6.07 hr to plough 1 ha of land. They had a fatigue score of 7, showing
dribbling of saliva after three hours of work. The kinetic energy of these animals for
ploughing operation was 0.865 kJ. The buffalo bullocks weighed about 320 kg and
required 5.38 hrs for ploughing 1 ha of land. Their fatigue symptoms were more
pronounced than those of the cattle , showing continuous dribbling of saliva, inability to
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move due to leg inco-ordination, furiousness, trying to stop during walking, closed
mouth, high rise in body temperature, increased pulse and respiration rate. The score
on fatigue scorecard was 27 points. The kinetic energy required for this operation was
0.267 kJ.

The time required for sowing 1 ha by Gaolao, Nondescript and buffalo bullocks was
3.59 hrs, 4.36 hrs and 4.10 hrs, respectively. The fatigue score of these breeds was
recorded as 3, 6 and 17 points, respectively. There were no symptoms of exhaustion
in the Gaolao and Nondescript cattle, while the buffalo bullocks exhibited some heat
stress symptoms such as dilatation of nostrils and slow walking. The kinetic energy
required for this operation was 0.139, 0.127 and 0.49 kJ for Gaolao, Nondescript and
buffalo bullocks respectively.

For harrowing operations in the field, the Gaolao breed required 4.12 hrs per ha with
a fatigue score of 3 points. The kinetic energy required for this operation was 0.131 kJ.
The Nondescript bullocks required 4.12 hrs per ha, with a fatigue score of 7 points. The
kinetic energy required for this operation was 0.329 kJ. The buffalo bullock required 5.06
hrs per ha with a fatigue score of 15 points. The kinetic energy for this operation was
calculated as 0.136 kJ.

The time required to pull an empty cart 1 km on a hard road by Gaolao, Nondescript
cattle and buffalo bullocks was 10.26 minutes, 10.43 minutes and 10.18 minutes,
respectively. The kinetic energy to pull the cart 0.33, 0.38 and 0.46 kJ for Gaolao,
Nondescript cattle and buffalo bullocks, respectively.

To pull a loaded bullock cart, the time required for 1 km was 16.53, 17.29 and 16.40
minutes for Gaolao, Nondescript cattle and buffalo bullocks respectively. The kinetic
energy for these types of work was 0.275, 0.246 and 0.186 kJ, respectively.

Conclusions
From the above results it is concluded that,

1. Gaolao bullocks of 250 kg average weight and medium sized animals were
found suitable for heavy work like ploughing in the field with a speed 3.01 km/
hour and total capacity for daily work for 6 hours.

2. Nondescript animals though heavier than Gaolao were found to be more
suitable for light and long duration work like harrowing and sowing with speed
of 3.19 km/hour and 3.29 km/hour respectively, and capacity to work for 5.3
hours at a stretch.

3. Buffalo bullocks with 320 kg average weight and larger size are suitable for light
as well as heavy work like pulling a bullock cart for a shorter duration with
speed of 5.8 km/hour for empty cart and 3.5 km/hour for loaded cart.

References
Upadhyay, R.C. and Madan, M.L. (1985). Studies on blood acid base status and muscle

metabolism in working bullocks. Animal Production 40: 11–16.
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(b) Afghanistan

Horses in Afghanistan

Alistair Findlay
World Society for the Protection of Animals (WSPA), London, UK

History
Following disaster relief work in Afghanistan after the war, the World Society for the
Protection of Animals (WSPA) identified the plight of working equines as one of the
animal welfare issues in need of assistance. In August 2002 a joint assessment visit was
arranged with The Brooke Hospital for Animals (Brooke), with the intention of
implementing a long-term joint project to provide improved welfare for the country’s
working equines.

The capital city Kabul and Jalalabad were visited with the assistance of an
established national organisation the ‘Committee for Rehabilitation Aid to Afghanistan’
(CRAA), who were already running a number of animal – human projects for rural
families and had offices in both cities. For a combination of reasons, it was decided to
run the pilot phase of the project in Jalalabad.

Situated approximately 150 km east of Kabul, Jalalabad is the capital of Nangarhar
province and is known by the Afghan people as Afghanistan’s second city. It represents
the leading trade centre with India and Pakistan. The city has a human population of
60,000 and the surrounding areas are very fertile with rice, oranges and sugar cane
being among the most popular crops. The animals are very much accepted as part of
the community and water buffalo, other livestock and equines can be seen grazing
amongst the playing children. We estimated there were approximately 3000 working
equines in the immediate vicinity and many more around the mountains near the border
with Pakistan.

There were no veterinary services available for equines and no fresh water freely
available in the city. One horse owner told us that in desperation he had taken his horse
to the human hospital. The most common problems with the equines were harness
sores, lameness and heat stress. There were five busy horse drawn carriage or ‘Tonga’
stations in Jalalabad which provide local people with a taxi service, also many donkeys
are used for transporting vegetables and fruit into the busy market place, arriving early
each morning. Over 80% of the country’s labour force is involved in agriculture and the
people rely heavily on their animals to support their families. Afghanistan still remains
among the poorest countries of the world.

Pilot phase 2003
The pilot phase started in February 2003. A team of two vets and one Para-vet were
trained adopting the same procedures of Brooke’s mobile veterinary clinics in
Peshawar, Pakistan. Equines regularly travel between the two countries so the
problems they suffer are very similar. A four-wheel drive vehicle was purchased and
converted to act as a mobile clinic that would service Jalalabad’s five busy carriage
stations, operating 6 days a week. CRAA are highly respected in Jalalabad as they
already had established programmes running in the region.

A welfare assessment was carried out on over 100 working equines, selected
randomly at three of the carriage stations. The assessment consisted of a health check
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covering each point of the animal and after collating the results, certain problems
became apparent and this highlighted the areas for intensified training for the vets.
Before the pilot phase the CRAA vets had no experience of treating equines, only
livestock. Brooke and the University of Bristol Veterinary School are developing the
welfare assessment evaluation (Plate 11).

All the carriage stations were visited and discussions about the project were held
with the horse owners, Monshi’s and farriers. The Monshi is the head of the carriage
station and is responsible for the day to day running and resolving any disputes. The
youngest farrier was only 14 years of age having already had 5 years experience. His
father was a farrier at one of the other carriage stations.

The project
The project was named Shehadza Health for Equines in Afghanistan (SHEFA). The
aims:
(a) To improve the welfare of working equines in Afghanistan.
(b) To raise the standards of care and husbandry, through training and education.

The objectives:
• To provide veterinary services to the working equines of Jalalabad.
• To provide the working equines and local community with fresh drinking water.
• To establish an education programme for the owners of working equines.

In its first year on-going training for the vets continued and a week long farrier
course took place, which included farriers from each carriage station and the vets (Plate
12). The enthusiasm of the farriers was overwhelming and they were soon adjusting the
shoes they were producing, to accommodate our advice. They were taught to use the

Plate 11: Carrying out the welfare assessment at one of the ‘Tonga’ stations (WSPA)
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Plate 12: The farrier course in
Jalalabad in May 2003 (WSPA)

Plate 13. A horse enjoys the new water facility. Local
people draw fresh water using a hand pump (WSPA)

new tools we had provided and at the end of the
week they were each presented with a set of
tools and an apron. One of the farriers was so
talented we decided to use him to assist with the
long-term training of his colleagues.

An education programme was started,
running parallel with the clinic. The SHEFA team
would allocate one afternoon a week talking to
the owners at each carriage station about a
specific issue. Topics such as foot care, nutrition,
heat stress, grooming, husbandry, parasites,
harness fitting. This part of the project was very
important, as prevention is the most effective tool

Hoof picks and grooming brushes were
provided to the owners and used in the
education process to improve husbandry.

At three of the carriage stations, tube wells
were constructed to provide the horses and local
people with fresh water. Water facilities are
expensive to install in this area, as the water
table is very low. With three of the carriage
stations providing water, the horses at all five

stations could now benefit from its
availability (Plate 13).

Routine treatments for injuries
and ailments were given to the
horses presented at the carriage
stations. Blood tests were taken for
parasites and the majority of
horses, donkeys and mules
required tooth rasping. Worming
and vaccination programmes were
started and all veterinary
treatments recorded.

2004
Following the conflicts involving
the Allied Forces and the Taliban,
a great deal of re-construction is
taking place, especially in the cities. This situation has resulted in a significant increase
of brick kilns, which use equines to transport the bricks (Plate 14). The SHEFA team
were funded to carry out some emergency work at the beginning of the year. This
involved treating 1,400 working equines in the Surkhrod district, which lies about 35km
from Jalalabad.
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The work involved treatments for parasites, flesh wounds, and teeth rasping.
During the second year the project added another two water facilities giving access to
the horses at each of the carriage
stations. A subsidised harness scheme
was started, which has so far benefited
many horse and donkey owners.

Euthanasia is carried out only
when necessary and the owner of the
working animal receives a limited
compensation to assist him in saving to
buy a replacement. Those owners that
can afford it now make a donation to
the SHEFA mobile clinic when having
their horses treated. During year 2,
treatments were carried out on 9,347
donkeys, 6,947 horses and 1,557
mules

2005 onwards
Surveys carried out in other areas have
identified the need to expand the
project and this has been reiterated by
the number of horse owners that have
travelled distances of up to two days to
present their equines to the clinic in
Jalalabad. The project is now well
established and ready to progress.

Plate 14: Brick kilns in the Surkhrod district (WSPA)

 Plate 15: An owner using his new brush
(WSPA)
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The new areas to be covered are Kabul, which has an estimated equine population
of 3–4,000. The project will deploy one mobile clinic and veterinary team to provide
services at the carriage stations. Another unit will be deployed to the Surkhrod district
that has 60 brick kilns and a population of around 4,000 working equines (mostly
donkeys). It is estimated that the equine population in this area will increase with re-
construction.

The mountainous areas near Torkham (Pakistan border), is a heavily populated
area with mainly donkeys and mules used for transport of people and goods to and from
the border. Here it is estimated there are approximately 50,000 working equines.
Two mobile units will be deployed to this area, which lies 75km from Jalalabad.

This phase of the project will develop the involvement of the local communities, as
prime locations will be selected in the new work areas (where equine traffic is at its
heaviest) to provide facilities where they can receive veterinary care from the mobile
units, shade from the sun, provision of water, farriery services with the possible addition
of small businesses such as food sellers, harness makers. When the stations have
become established, they will be co-managed jointly by CRAA and the community. The
aim is to help people look after their working equines better, preventing problems before
having to treat them (Plate 15). Welfare assessments will be carried out on the equines
in the new work areas and the project will be regularly evaluated to ensure the welfare
interventions are effective and successful.

(c)  India

Fatigue assessment of Bikaneri camels in field work

Dharm Pradeep and G. S. Tiwari
Department of Farm Machinery and Power Engineering, College of Technology and Engineering,
Maharana Pratap University of Agriculture and Technology, Rajasthan, India

Abstract
Three Bikaneri (dromedary) camels of different ages and body weights were tested at
three draught levels (16, 18 and 20% of body weight) with three work rest cycles
{WR1: 4h (W)–5h (R)–4h (W), WR2: 3h (W)–1h (R)–2h (W)–4h (R)–3h (W) and
WR3: 2h (W)–1h (R) 2h (W)–4h (R)–2h (W)–1h (R)–2h (W)} for eight hours duration
under sustained working to assess their fatigue score by measurement of physiological
and physical responses. This test was done on farmers’ field in Bikaner and a
multipurpose tool frame with pneumatic wheels was used as a loading device to vary
the draught force during experiments.

Introduction
India has about 9.0 laks of camel (FAO, 2002) out of which 5.4 laks are in Rajasthan.
The camel is used for various agricultural operations and transport. It is a large and
sturdy animal with long legs, neck and prominent hump on the back. It is one of the most
economically important species in the desert ecosystems and is highly suitable for arid
zones because of its unique ability of withstanding drought conditions. Camels can
tolerate a high degree of heat and dehydration and can conserve water, enabling them
to maintain life and to work on limited supply of water for long periods.

Camel power is the main source of draught animal power in the desert region of
Rajasthan. Farmers employ the camels for different farm operations as required.
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Sometimes they are under-worked or over-worked. If the camels are worked beyond
their draught capacity it can adversely affect their health and may result in a shortened
life span. Though the camel has been
used as a draught animal for many
centuries, little information is available
regarding the fatigue assessment of
the camel with various combination of
draught force, duration of work and
work/rest cycle (Anonymous, 1999). A
suitable combination of draught force
and work/rest cycle will help farmers
use camels in such a way that they
are not over stressed or fatigued.
Keeping this in view the present study
was undertaken to assess the fatigue
of Bikaneri camels in field work.

Materials and methods
Three Bikaneri camels of different
ages (8, 8 and 9 years) and body
weights (520, 570 and 600 kg) were selected and worked at different draught forces (16,
18 and 20% of body weight). These were achieved using a multipurpose tool frame with
pneumatic wheels as a loading device (Plate 16). Experiments were conducted in
farmers’ fields in the village of Bikaner. The load was varied by adjusting the depth of
work and increasing or decreasing the number of tynes on the multipurpose tool frame
according to the desired levels of draught force. Camels were operated with three work/
rest cycles, WR1: 4h (W)–5h (R)–4h (W), WR2: 3h (W)–1h (R)–2h (W)–4h (R)–3h (W)

Plate 16: Multipurpose tool frame with
pneumatic wheels

Plate 17: Measurement of pulse rate during field work
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Table 1: Fatigue score card for camels

S N Score Less tired Tired More tired Excessive tired

Parameter 1 2 3 4

1 PR (beats/min) P0 + 5 P0 +10 P0 + 14 P0 +17

2 RR (breaths/min) R0 + 2 R0 + 4 R0 + 5 R0 +6

3 BT/RT (0C) T0 +0.5 T0 + 1.0 T0 + 1.3 T0 + 1.5

4 Speed (km/h) S0 + 0.1 S0 + 0.2 S0 + 0.3 0.4

5 Frothing from First appear- Occasional Continuous Heavy frothing
mouth ance of frothing falling of froth falling of froth from mouth

from mouth from mouth from mouth

6 Water from Appearance of Occasional Frequently Continuous flow
eyes and water from watering from appearance of of water from
nostrils nostrils nostrils and water from nostrils and tear

appearance of nostrils and from eyes
tears tears from eyes

7 Leg in Occasional Frequent No coordination Staggered
coordination dragging of dragging of feet between fore and walking

feet hind legs

P0 = Pulse rate in zero hour of work.
R0 = Respiration rate in zero hour of work.
T0 = Body temperature/ (Rectal temperature) in zero hour of work.
S0 = Initial speed of camel

and WR3: 2h (W)–1h (R) 2h (W)–4h (R)–2h (W)–1h (R)–2h (W). Physiological
responses – pulse rate, respiration rate, body temperature – and speed of work were
recorded at hourly intervals. Physical symptoms such as leg in coordination, water from
nostrils, tears from eyes, frothing from mouth, tongue protrusion and refusal to move
forward were also observed visually to assist in calculating fatigue score.

Fatigue score was calculated at the end of each working hour using a fatigue score
card (Anonymous, 1999 and Bhatt et al 2002), as shown in Table 1. This score card is
based on physiological responses and physical symptoms of camels exhibited during

Plate 18: Measurement of respiration rate during field work
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work.  Fatigue level has been divided in four categories, less tired (fatigue score less
than 7), tired (fatigue score is 7 to 14), more tired (fatigue score is 14 to 21), and
excessively tired (fatigue score is 21 and above).

The pulse rate of each camel was measured by placing the second finger on the
coccygeal artery under the tail of the camel and counting the number beats per minute
(Plate 17). The respiration rate was measured by counting the numbers of hot gushes
of exhaled air per minute blowing against the back of the palm kept near the nostrils of
the camels (Plate 18). Body temperature of the camel was measured by inserting the
digital thermometer probe in the rectum of the camel for about two minutes. Two poles
were placed at a distance of 50 m apart  in the middle of the field. Speed of work was
calculated from the time taken by the animal to travel the 50 m between the poles.
Average of physical responses was taken and fatigue score was calculated according
to the above card at different working hours.

Results and discussion
Variation in fatigue score induced due to field work at different levels of draught force
with different work/rest cycles is depicted in Figure 1. In general fatigue score was found
to increase with increase in draught force and duration of work in all the work/rest cycles
in field work, confirming the findings of Anonymous (1999) and Bhatt et al (2002).   This
might be due to the increase of physiological responses and appearance of physical
symptoms with increasing draught force and duration of work. Further, it could be seen
from figures that the fatigue score was low at 16 per cent draught force as compared
to 18 and 20 per cent draught force in all the work/rest cycles. At draught force 16, 18
and 20 per cent of body weight with WR1 the fatigue score varied in the range of 6 to
13, 8 to 17 and 6 to 18, respectively, during the first session of work and in the second
session of work at the same draught force it increased in the range of 5 to 13, 8 to 17
and 5 to 18, respectively. Further increase in the draught force resulted in a higher score
and a maximum value of 18 was observed at a draught force of 20 per cent of body
weight during the second session of work. It indicated that the camel was more tired
during the second session of work. Furthermore, at the end of the fourth hour of work
the fatigue score was in the category of tired or more tired (Figure 1).

During the work/rest cycle WR2, camels were operated in three sessions of work.
The fatigue score obtained in first session was less as compared to the first session of
WR1. The fatigue score varied from 4 to 10, 8 to 11 and 8 to 17 at draught force of 16,
18 and 20 per cent of body weight, respectively, during the first session. After providing
a rest of one hour the fatigue score was less as compared to the first session of work.
This might be due to a reduction in working hours i.e. two hours during the second
session. At the end of the third session of work, the fatigue score varied from 6 to 17
in the range of draught levels studied. Though the fatigue score was less as compared
to that in the second session, camels attained the more tired range (see Table 1). This
suggested that some rest must be given in a third session of work to avoid fatigue.

The results of fatigue score indicate that its values were minimum in all the sessions
of work with WR3 at all draught levels as compared to WR1 and WR2. The fatigue score
obtained with WR3 in the range of draught level studied also did not the cross the limit
of tired range. This might be due to the rest period given to the camels after every two
hours of work in WR3.
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Fig. 1: Fatigue score induced due to field work at different draught forces

Conclusions
Based on the results discussed above, it is concluded that the camels exhibited less
fatigue symptoms with WR3 at different draught forces and durations of work.  In view
of the lower fatigue score, the work/rest cycle WR3: 2h (W)–1h (R)–2h (W)–4h (R)–2h
(W)–1h (R)–2h (W) is suggested for operating the camel in field work.
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(d) Indonesia

Factors affecting body condition score (BCS) of Bali cattle used for work in Bali.

I Wayan Kasa
Department of Biology, Udayana University, Bukit Jimbaran, Bali.

Introduction
Condition score is one of parameters for assessing the well-being of an animal, beside
live weight. Many factors affect these two parameters. Since Bali island has different
environmental conditions in the lowland and the upland as it varies from 0–1600 m.a.s.l.
Differences in soil and climate may well affect body condition of Bali cattle. Little
information is found on body condition measurement in Bali cattle in relation to work.
Thus, body condition of Bali cattle used for draught animal power (DAP) has been
measured in Bali in two contrasting places – Bukit Jimbaran (lowland infertile soils) and
Petang (upland, fertile soils) villages.

Materials and methods
One hundred Bali cattle in each of the two villages, Bukit Jimbaran and Petang
representative of lowland, poor soils and upland, good soils, respectively were chosen.
Body condition scoring was based on the scale of 1–5 of Petheram et al. (1989).

Results and discussion
Mean condition score (BCS) of Bali cattle between the two villages of Bukit Jimbaran
and Petang were 3 and 4 respectively (Plate 19 and 20). Such differences could be due
to nutritional state, climatic conditions in the villages and/or work load. The observations
were in general agreement with observations of Teleni and Hogan (1989), Ffoulkes and
Bamualim (1989), and Nitis and Lana (1990) on BSC.

Nutritional state
 Body condition score can be affected by nutritional state in terms of value of both quality
and quantity of intake. Lack of either will tend to cause inferiority in body condition score.
Imbalances can cause heat stress as supported by the observations of Clark and Quin
(1947) who reported that when sheep were exposed to environmental temperature (ET)
of 9–23°C in the field, thin sheep on poor diet (600 g/d grass hay) showed a suppressed
panting, 20–40 vs 90–150/min and an exercise rise in rectal temperature (RT) of 37.2–
29.3°C vs 38.3–39.5°C in comparison to those on a better diet (350 g/d maize and 790
g/d lucerne hay). Moreover, the ability to control RT returned when body condition
improved. Robinson and Lee (1947), noted that a high plane diet fed to ewes induced
very highly significant increases in RT and respiration rate (RR) in both hot-wet and hot-
dry atmosphere when compared to a low-plane diet. Therefore, it can be seen, that diet
quantity and quality may cause a significant physiological stress on animals and if such
a situation happens over a long period of time, it can then affect the BCS as well as
depress live bodyweight of the animals.

Since Bukit Jimbaran village has an infertile soil, production and chemical
composition of the feedstuff (grass, legume, shrub and tree) are likely to be not as good
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Plate 19:
Bali cattle of Bukit
Jimbaran village

(I.W. Kasa)

Plate 20:
Bali cattle of Petang
village (I.W.Kasa)

as those in Petang village. However nutrient resources can be improved. An experiment
was conducted at Bukit Jimbaran by Nitis and Lana (1990), who reported that, organic
matter of Bukit Jimbaran soil under treated and untreated with ‘three strata forage
system (TSFS)’ were 127 and 104%, respectively. The TSFS is a technique of planting
and harvesting grass and ground legume (as 1st stratum), shrub legume (as 2nd stratum)
and fodder tree (as 3rd stratum) to supply livestock feed all year round. Therefore, it can
be concluded that, untreated soil is poorer in comparison to the soil subjected to the
TSFS. As a general picture of those two difference situations, Table 2 illustrated
production of forage crops between TSFS and non TSFS (after Nitis et.al., 1989),
showing improvement on the TSFS than on the control. Such systems can affected
quality of the Bali cattle performance as shown in Table 3 (Nitis et al., 1989).

When the soil and farming systems of Bukit Jimbaran and Petang villages were
compared, differences are apparent which are likely to result in better availability of
nutrition in Petang than in Bukit Jimbaran village (both quality and quantity) of natural
green forage production. This is because the soil structure of Bukit Jimbaran village and
its surroundings is mostly limestone and put to a rainfed farming system, thus,
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Table 2: Production of forage crops (kg/DM/unit/year) of TSFS and
non TSFS of Bukit Jimbaran village, Bali

Parameters TSFS (0.25 ha) non TSFS (0.5 ha)

Straw: a. Corn 238.9 348.7
b. Soybean 228.7 399.6
c. Cassava 160.8 301.4

Grass: a. Cenchrus 258.3 7.0
b. Panicum 242.0 33.7

Shrub: a. Gliricidia 345.6 170.0
b. Leucaena 66.5 16.3

after Nitis et al., 1989

Table 3: Performance of Bali cattle under treated and untreated of
TSFS for three years at Bukit Jimbaran village, Bali

Parameters TSFS non TSFS

Initial body weight (kg) 122.1 122.5

Additional body weight (kg) 0.2 0.2

Time achieving for selling price
of 375 kg (day) 1,405.0 1,578.0

FCR 23.1 31.0

Nitis et al., (1989)

depending much upon annual rainfall. Meanwhile, Petang village and its surrounding
is a volcanic soil structure and has an irrigated farming system all year round.

The fact that this would result in improved BCS is also in general agreement with
Winugroho et al., (1989) who suggested that, when all groups of Bos indicus cattle were
treated with chopped fresh rice staw ad libitum (group 3), groups 1 and 2 were also
given supplement of commercial concentrate at the rate of 2 and 4 kg/head/day
respectively, then will give mean liveweights of 288, 344 and 370 kg and corresponding
body condition score (on a scale of 1–5) of 2, 3 and 4 respectively. Therefore, it is clearly
demonstrated that better quality of feedstuff will increase both body condition and
liveweight.

Climatic condition
The Bukit Jimbaran and Petang are two contrasting villages of lowland 0-10 m.a.s.l. and
upland 500-1000 m.a.s.l., respectively. In addition, Bukit Jimbaran is a village
surrounded by sea, therefore, its climate is affected by evaporative sea water.
Environmental temperature of Bukit Jimbaran varies from 25–30ºC, with relative
humidity (RH) of 90–100%. Meanwhile, as an upland area the Petang village has 18–
25ºC environmental temperature and 75–90% relative humidity. Therefore, Bukit
Jimbaran is much hotter in comparison to Petang village. Such a situation will affect the
production as well as quality of nutritional feedstuff for animals include the Bali cattle
body condition within those two villages.

So far, little supported/relevant information have been found on the effect of
environmental temperature (ET) on body condition score (BCS) in Bali cattle. However,
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there are some general references on the effect of ET to physiological responses, and
it was concluded that high ET and RH would cause physiological stress on the animals
(Kasa et al., 1997: Kasa, 1998). The form of animal stress can be expressed as
increases in rectal temperature (RT), respiration rate (RR) and skin temperature (ST).
Such conditions would then lead to decrease in feed intake and increase water intake
and could also affected the BCS of the animals.

Work load
Workload can influence BCS of the animals along with intake although work per se is
probably not the major or the only factor influencing the BCS. For example,
supplementing good quality of feedstuff for thin working cattle can encourage a return
to normal BCS. Due to soil conditions and climate workload of Bali cattle in Bukit
Jimbaran is heavier than those in Petang village when theya re used as draught animals
for ploughing. The greater the workload the animals have, the greater would be their
weight loss on a given ration. An experiment on the effect of work on live weight clearly
showed that, mean live weight loss due to work was 0.3 kg/day in buffalo (Winugroho
et al., 1988).

Generally, Bali cattle are used for draught animal power in Bali, however, in some
instances, the use of Bali cattle as working animal is replaced by hand tractor. Of the
two villages of Bukit Jimbaran and Petang, the Bali cattle are used for draught animal
power in Bikit Jimbaran , while in Petang the hand tractor is used more widely. Mostly,
the Bali cattle in Petang area are maintained as fattening animals. Such a situation
would then lead to these animals using less energy during the day than those in Bukit
Jimbaran. Chemically, the energy is mainly derived from carbohydrate oxidation via
pathways described by the general formula of:

C6H12O6 + O2 => CO2 + H2O + Energy

Additionally, Harman and Pethick (1994) reported that the contribution of glucose
to whole body CO2 production in sheep was low at rest, with values in close agreement
with previous works (Wilson et al., 1983; Oddy et al., 1985). However, during exercise
oxidation increased dramatically, with the absolute rate of glucose oxidation increasing
by about 5- and 9-fold when working below and above the anaerobic threshold,
respectively. This work confirms that glucose is an important aerobic energy source
during physical work. Moreover, there is a general tendency for energy utilisation to
increase with increases in working speed (Lawrence and Stibbards, 1990) according
to the general equation for all animals: Ew = 0.974 V + 1.199 (Ew = Joule above
standing/m/kg live weight; V = speed m/s). It can be concluded then, that workload
increases energy expenditure which can lead to a reduction in BCS unless the extra
energy cost for work is met by increases in the quantity and quality of the diet.
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(e) Pakistan

Role of buffalo as a source of draught power in Pakistan and its welfare

Syed Hassan Raza, K.Z.Gondal, A. Iqbal and M. Riaz
Dept. Livestock Management, University of Agriculture, Faisalabad, Pakistan

Abstract
Buffaloes contribute a significant share of draught animal power (DAP) for on/off farm
activities, and represent a source of employment for thousands of families. The buffalo
male and female animals are providing about 5–6% draught power for different
agricultural activities and transport. The working buffalo are subjected to many types of
physical and environmental stress. There is a need to start training and awareness
courses for the animal owners to protect the working animals from these stresses.

Role of DAP in the economy of Pakistan
The role of DAP in agricultural systems of Pakistan cannot be ignored, because animals
are main source of low cost and easily available tractive power. The factors like high
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prices of petrol based mechanisation coupled with the small farm size, unleveled fields,
unemployed labour, insufficient mechanical skills, lack of infrastructure, high costs of
equipment and its maintenance are making DAP an unbeatable power supply for many
people (Khan, 1994). These circumstances have compelled farmers to depend more
on DAP. Apart from economic reasons, social and technical reasons also prohibit the
replacement of draught animals on short-
term basis. Therefore animal energy will
remain the principal energy source for
farming operations in Pakistan for many
decades to come (Ahmad, 1982).

Pakistan needs 0.49 HP/ha farm
power, but so far availability is only 0.25
HP/ha. The annual increase in number of
tractors is only 10%. In 1988–89 Pakistan
had 8 million draught animals (Hanjra,
1994) that have been increased to 10.78
million (Table 4) by 1998 (Raza et al.,
1998). The 35% increase reflects a
greater dependency on DAP at present which is also likely to continue in future.

Buffaloes play a pivotal role in the economy of developing countries in various forms
e.g., as source of milk, meat, power, transport, FYM, skin, hides and as a race animal.
In Pakistan, these animals are mainly used for ploughing, transport of goods and
people, different farm activities and games, when alive.  When dead, they serve as food,
a source of skins, hides and numerous other beneficial by-products. DAP is used to
plough about 65–70 % of the total cultivated area of Pakistan (15–16 million hectares)
and the buffalo’s share is a significant one.

The water buffalo is probably the most adaptable and versatile of all work animals
in Asia. It is a sturdy draught animal. Its body structure, especially the distribution of
body weight over the feet and legs is an important advantage over other work animals.
The water loving ability of this animal is particularly well adapted to paddy farming
because its legs withstand continual wet conditions better than mules or oxen.

The Pakistan has  two breeds of water buffalo, namely Nili-Ravi and Kundi.

(1) Nili-Ravi
The Nili-Ravi is mostly concentrated in all the districts of the Punjab, however, due

to their well-recognized dairy qualities, they are now also found all over the country.
Nili-Ravi buffaloes are in great demand in several other countries too. These buffaloes
are massive.  They have a wedge shape with jet-black colour. Milk yield is 1800–3000
l per lactation. Male stock is used for draught purposes, especially for preparing land
for paddy cultivation; however, in some areas buffalo heifers are also used along with
buffalo males or male cattle for various agricultural activities. Buffalo males have got
more draught power than cattle males thus are often used for heavy pulling for long
distances.

(2) Kundi
This breed are found throughout the Sindh province, particularly on both sides of

the Indus River from Kashmore in the north to Shah Bandar in the South on the coast

Table 4: Draught animal power in Pakistan

Species Draught Animal (mil.)

Cattle 6.700
Buffalo 0.600*
Camel 0.825
Donkey 2.280
Mule 0.075
Horse 0.300

Total 10.780

*= 0.68 million heads in 2002.
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of the Arabian Sea. Animals are massive having jet-black colour. Their horns are broad
at the base and taper upward and inward, giving them a fishhook shape, hence the
name ‘Kundi’. The weight of adult males is 500–600 kg and adult females is 300–400
kg. Milk yield is 1700–2200 l per lactation. The males are used for heavy draught work.

The contribution of buffalo to draught power is about 5-6% (Table 4) and is less than
cattle, comparatively. The main reason for this trend is the farmers’ attitude towards the
male animals. In Pakistan, only female calves get the attention of farmers for better
feeding and management.  This is because they are the future replacements of their
herds and fetch good prices. In village traditions, farmers often give female animals
(lactating or heifers) to their daughters in dowry at their marriages. This is why; the
female calves at the start of their life get the maximum attention. Male buffalo seldom
get such consideration except the male breeding stock. If the buffalo can be milked
without the calf than the male animal is sold as soon as possible.

Secondly, the meat of buffalo males is not preferred in our society compared to
cattle meat and consequently the raising of buffalo males does not make a good
business. Such practices are the reason why there is a low percentage of adult buffalo
males in the overall buffalo population.

The only use of buffalo males after breeding is for draught power. They are used
for heavy draught (Plate 21) work in cities and in villages. A single buffalo male can pull
load that is normally pulled by a pair of oxen. Many times farmers have only one bullock
and are unable to buy another to male pair for ploughing or cart pulling than buffalo
male/females are used to make a pair to shoulder the yolk (Plate 22). It is a common
practice in paddy growing areas. In paddy growing areas, farmers raise heifers till they
are read to breed. The input cost is very low in these areas because the paddy is used
to feed the heifers and is freely available. In such areas for draught purposes no male
animals are specially kept, the heifers are put to work for light draught activities.

Raza (1999) conducted a survey to investigate the working performance of buffalo
males and their welfare aspects. In this study, the owners were asked for an interview

Plate 21: The buffalo male animals are
frequently used for heavy draught work

in Pakistan (S. Hassan Raza)

Plate 22: A male buffalo animal working with
bullock in complete harmony (S. Hassan Raza).
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of 30–45 minutes duration, based on a pre tested questionnaire. The questionnaire
included topics on draught animals’ breed, species, management, housing, feeding
treatment, health care, cruelties, income etc. During the survey 140 owners (50% from
rural and 50% from urban areas) were interviewed to identify information that could help
in understanding the problems, set up of draught animals keeping systems, constraints
and cruelties under the difference management systems and uses.

Working hours of buffaloes in urban localities for both the sexes were higher than
those for rural animals (Table 5) due to the greater earnings and more jobs available.
In rural areas, the daily work is specified and to find extra work for earning is difficult and
most of the jobs are on a free basis without any payment. Therefore, farmers do not
bother much to find other work for their animals after their routine work.

Table 5: Working of buffalo (hours/day) in rural and urban areas

Rural Urban
Winter Summer Winter Summer

Male Female Male Female Male Female Male Female

Pack animal 1–2 2–3 1–2 2–3 4.5–5 7 3

Cart 2–3 2–5 3–5 2–3 4–6 2–9 5.5

Draught 2–8 4–6 – 8 6

The contribution of working buffalo to daily income was noted to be 5–10% in rural
and 8–10 % in urban areas. The share was greater in urban localities. That might be
due to the higher rates of transport and haulage charges (Table 6).

Table 6: Share of different species of draught animals in the
daily income of their owners in rural and urban areas

Rural Urban
Species Income (%) Amount Rs./day) Income (%) Amount Rs./day)

Buffalo 5–10 150–210 8–10 150–250
Cow 20–25 160–240 20–25 180–250
Horse 50–55 250–310 50–55 280–315
Mule 50 175–260 48 200–275
Donkey 45–70 175–250 50–75 200–275
Camel 50 360–440 45–50 390–475

Farmers/owners of draught animals were least concerned about the welfare
aspects of animals. The working buffalo animals were constantly under stress and open
to a variety of cruelties in one form of other. The types of cruelties imposed and their
percentage is depicted in Figure 2. The use of stick was the highest (23%) tail twisting
and tail biting were at the bottom (Figure 2). If the animals were not working properly
according to the owner’s satisfaction or they were unable to do a job for one on other
reason they were always beaten or punished using different types of tools like a spike,
stick, leather whip etc. The tail twisting or tails biting (the owner bites on the tail) to force
the animal to work are the common practices of The Punjab.

The comparison of cruelties in rural and urban areas revealed that after donkeys,
the  buffalo was the second most beaten animal with a stick. The percentage of use of
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a stick was higher in rural than urbanareas. The prevelance of tail biting was three times
greater in buffalo than in cattle.

Table 7: Comparison of cruelties on different species of
animals in rural and urban areas

Rural Urban
Donkey Horse Buffalo Cattle Donkey Horse Buffalo Cattle

Spike 2.13 0.00 4.60 10.92 0.00 0.95 4.65 7.25
Stick 25.53 18.00 25.29 15.97 21.43 12.38 18.60 17.39
Leather strip 6.38 18.00 4.60 3.36 4.76 20.95 6.98 2.90
Tail twist 0.00 0.00 1.15 0.00 0.00 3.81 2.33 0.00
Tail biting 0.00 0.00 2.30 0.84 0.00 0.00 0.00 0.00

It was reported that in spite of importance of DAP in Pakistan’s agriculture system,
still the work animals are managed poorly and raised under primitive conditions (Hanjra,
1994). Their management and equipment (harness etc) used are quite outdated and
some times dangerous to the animals. Their efficiency can be improved by using
improved gear and working in better environment (Pathak and Gill, 1982). Raza (1999)
reported that there is need of introduce the training courses promote awareness among
the animal owners about the welfare aspect of these animals to save them unnecessary
stress and suffering.
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Figure 2: Cruelties inflicted on male buffalo animals (%)
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SHORT NOTES AND NEWS

Change of address:
Interessengemeinschaft Zugpferde e.V. - Bundesgeschäftsstelle – is now
contactable through:
c/o Peter Herold, Uferstr. 29, D – 73660, Urbach, Deutschland (Germany)
Tel.: ++49/(0)7181/88789-53 Fax: ++49/(0)7181/88789-54, Email: info@ig-
zugpferde.de Website: http://www.ig-zugpferde.de

Websites:
http://generationsfutures.chez.tiscali.fr/avema.htm
http://generationsfutures.chez.tiscali.fr/avema/conseils_veterinaire_attelage_cheval.htm

A useful French site for veterinary aspects of working horses.
http://www.attelage-sage.com/index.php?page=paragraph&iId=5

The Société d’attelage de Genève et environs’ in Switzerland.

http://camelides.cirad.fr/fr/publications/guide_traction.html
Working camels a useful website from CIRAD in France.

http://www.chez.com/attelagetrocoet/
Association Tro-Coet another French site featuring working horses.

http://www.chevaletforet.be/fr/index_fr.htm
Another French website dealing with logging with draught horses.

Rural Heritage update:
Gail Damerow, the Editor, writes “The Evener 2005 Work Horse, Mule and Oxen
Directory was mailed on 23 March. The contents of this issue, along with a few sample
articles, are now posted to the Reading Room. New features to check out online are the
Shoeing Stock plans in the Village Smithy, courtesy of Alaskan Joe Want, and the Hay
Quality Evaluator in the Back Forty, courtesy of Drs Burns and Bates at the University
of Tennessee.”

RURAL HERITAGE, 281 Dean Ridge Lane, Gainesboro, TN 38562-5039.
Tel: 931-268-0655, editor@ruralheritage.com • website http://ruralheritage.com/

SERPALS (Society  for Eradication Of Rural Poverty through Agro Livestock
Services)

SERPALS  is a registered NGO, based in Hyderabad, south of India, having a support
team of professionals who have their core competence in the areas of  Livestock and
dry land management. Their main objectives are :
• To promote and develop, improved sustainable community based innovative

concepts in Livestock.
• To eliminate poverty, hunger and malnutrition in rural areas.
• To raise productivity and sustainable income, improving the quality of lives.
• To serve with dedication, offering livestock services to the poorest and most

deprived segments of the rural population.
• To improve the quality of life of vulnerable communities specially the rural poor,

and tribal groups living in degraded and drought prone regions.
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• To improve the livelihoods of poor live stock keepers by offering innovations
that upgrade the sustainability of their forming system.
SERPALS: strives to develop strong links with multilateral and bilateral livestock

development projects, in the sector, farmers groups, and civil societies.
Contact them through: DR. YOUSUF, President, SERPALS, D.NO 18-2-255/5,
Falaknuma, Hyderabad – 500053 (A.P), India
Phone: 009140-30910551• Mobile:0091-40-9346447686 • serpals76@yahoo.com

Heifer International in Cambodia
Heifer have been working in Cambodia since 1982, providing mainly infrastructure
support in the animal health and husbandry sectors. One of the projects that is going
well is  called Developing Draught Animal resources for Poor Farmer Groups’.  This
project will provide 70 poor farmers in six rural communities with draught animals and
village resources to produce food economically and ecologically.  The project will also
encourage personal and social development.  A second project ‘Integrated Sustainable
Livelihood Project’ will provide 120 families with buffalo and cows.  This project
promotes community based animal well-being and production for rural poor families.

Heifer International can be contacted at 1015 Louisiana Street, Little Rock, Arkansas,
72202, USA.  Tel: 1 800 422 1311 • exchange@heifer.org

LETTERS TO THE EDITOR

Charlie Munford from the USA is looking for information:
“I am an undergraduate at Yale University and I came across your newsletter through
the South African ATNESA conference online. I am trying to find out more about animal
traction and the energy transformations involved. For example, I am wondering how
much work, in physical terms, a mule really does in a day, and how much an ox does.
Could these animals be used to run small electricity generators inout-of-the-way places,
by pushing a beam and turning a turbine?. I did some calculations and came up with
a rough estimate that a mule could perhaps generate one kilowatt while working, so that
to have him work for an hour might generate one kilowatt-hour. I do not know if this
estimate has been borne out inexperiments, though. I thought maybe some of the
readers or contributors to the Newsletter could help me, as I am not quite sure where
to look to find this out. Thank you very much.

Charlie Munford, 810 Gillespie St, Jackson, MS 39202, USA
Email: Charles.Munford@yale.edu

Peta Jones from South Africa writes with some comments on DAN 42 articles
(please send in your views/comments too and they will be printed in the next issue):
“The December 2004 issue [Ed: DAN 41] as usual is full of things of interest to me.
There are a couple of points this time which I feel are worth noticing

Female donkeys experiencing less weight loss than males during dry season.
This is certainly also true of my own donkeys, but I have until now assumed it was
because - for reasons in their history - they are my smallest donkeys. In this case, the
jennies are if anything bigger than the jacks, to judge by Table 2, although I am a little
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confused by the conclusions which maintain that the various dimensions such as body
length and height “are affected by the variability and length of the dry season”. Has
anybody got another explanation for the weight-maintenance phenomenon apart from
possible pregnancy ?

Two donkeys rather than one significantly increase household returns. There
have already been reports that having any donkeys rather than none can do this, but
these are nice figures to have. And my goodness, these donkeys work hard ! From 90
(6 hours ?) to 252 kg (2 hours ?) for a pack donkey is formidable. One would like to know
the sizes of these donkeys.

Longevity of donkeys. From ‘The Brayer’ literature I have already picked up that
donkeys can live in excess of 60 years, although I know this is rare enough in Africa. I
often hear, however, stories of ‘that donkey was around when my grandfather was alive
and it is still working’. But in this Tunisian paper as well as a Moroccan one you
published in December 2003 (by Andrew Wallace), we have some rather odd age
distributions when donkeys, mules and horses are compared. Though the greater
proportion of donkeys are 9 years old (Tunisia), there are some odd variations in
Morocco - but I can’t easily read the Moroccan tables, where such a large proportion
of the mules and horses seem to be older age groups than donkeys. The Tunisian
figures seem to suggest that donkeys (the biggest sample) die off at 15 years but horses
can survive to 18 and mules longer. Does this mean that lack of anthelminth care simply
kills donkeys off, whereas the others survive longer because they get more care ? Or
are they just more susceptible ? The (equine) species are not very clearly differentiated
in the discussion and conclusions, but I have to say that I have always regarded
donkeys as both more resistant to parasites and longer-lived than horses and mules !
Am I going to have to revise my beliefs ? It would seem so. (Luckily my own donkeys,
ranging from about 8 to 20 years old - apart from the new foal - look as young and strong
as they always did, and the 8-year olds in particular glow with strength and confidence,
suggesting newly achieved maturity !)

There is so much still to learn about donkeys!“

Peta A. Jones, Donkey Power CC Facilitation and Consultancy Services,
PO Box 414, TSHITANDANI/MAKHADO, 0920, South Africa,

+27 cell [0]83 686 7539 • tel [0]15 517 7011• fax [0]15 517 7034
Email: asstute@lantic.net

Simon Richards write from the UK looking for donkeys and animal-drawn
equipment
“I am looking to increase my self-sufficiency and to this end I would like to acquire two
young donkeys, preferably mares, over 4 years old.I would also like to acquire a suitable
plough and cart, together with the appropriate harnesses. If you know where I can
acquire these in the UK, or if there is anyone who could make them please contact me
at the address below.”

Simon W Richards, East Burnhead Cottage
Glenbervie, Stonehaven AB39 3YD, UK

Telephone 01569 740364 • Email:Simon.W.Richards@shell.com
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MEETING REPORT

The Second Annual New England Ox Drover’s Workshop –
Logging Camp

Hosted by the Remick Museum and Farm, Tamworth, New Hampshire, USA

Drew Conroy has sent in this report
Drew Conroy of the University of New Hampshire and Tim Huppe, proprietor of Berry
Brook Ox Supply of Farmington, New Hampshire teamed up again to lead a 3 day
intensive hands-on programme on logging with oxen. October 29-31, 2004.

Logging with oxen was important in the history of the Northern and Eastern United
States. Today many ox teamsters are rediscovering the value of logging with oxen,
especially on small forest lots. This workshop provided a stimulating training programme
for farmers, loggers, and museum personnel. The main objectives were to stress actual
logging with oxen using modern equipment, without losing sight of what could be
learned from hundreds of years of experience in the North-Eastern United States and
from traditional equipment.

Plate 23: Participants and their teams at the logging workshop in USA (A Conroy.)

The workshop began as the fourteen participants were introduced to the seven
teams of oxen. These animals represented four different breeds and ranged in age from
1–10 years (Plate 23). After learning how to handle and yoke the oxen, the same
participants were charged with the animal’s care and feeding for the remaining days of
the workshop. By the end of the first day, each participant had learned how to control
the oxen and hitch them safely to logs, carts, or sleds (Plate 24). This was done without
the use of ropes, nose rings, or anything beyond voice commands and a small stick.
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Plate 24: A participant working an ox-team at the workshop in USA
(A. Conroy)

Over the course of the next three days participants also learned to select and fell trees,
design a skid road system, and haul the logs out of the forest with oxen. There was even
a portable band saw mill on site to see the logs immediately processed into lumber.

Evening speakers and lively programmes focused on the history of logging with
oxen in the United States. In addition, the museum provided a historically accurate
bunkhouse for accommodations and outstanding meals. This was done to honour the
long-standing tradition of the logging camp being a place where hard work,
camaraderie, and good food were a part of each day.

A similar programme will be run in October 2005, also in conjunction with the
Remick Farm Museum in Tamworth New Hampshire. International participants would
be welcomed. For further details check out the following websites:

http://www.berrybrookoxsupply.com/ or

http://www.remickmuseum.org/Default.htm
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FORTHCOMING EVENTS

Second Announcement

The 5th International Colloquium on Working Equines
30th October – 2nd November 2006

Addis Ababa, Ethiopia

The Future for Working Equines

The Donkey Sanctuary and the Faculty of Veterinary Medicine, Addis Ababa
University, the host organisations, are proud to invite participants from all over the
world to attend the Fifth International Colloquium on working equines, to be held
in Addis Ababa, Ethiopia.
Theme: Sustainable methods of extension and education, welfare issues,

animal legislation and environmental considerations.
Format: Three plenary sessions, workshops, demonstrations, field visits and

poster sessions.
Visas: If applicable, visas should be organised well in advance.
Venue and costs: Registration fee will be US $100. Accommodation is at the Ghion

Hotel, Addis Ababa. The cost of a single room, bed and breakfast is
approximately US $65 per day.

Language: The official language of the conference will be English.
Papers: 1st December 2005 Submission of abstracts.

Abstract Forms will be sent out with the third
announcement in June 2005.

31st January 2006 Notification of oral/poster presentation.
31st March 2006 Submission of full papers. Format for papers

will be sent with the third announcement in June
2005.

Posters and Participants are requested to bring along posters and/or any materials
demonstrations: they would like to demonstrate at the meeting. These could be

implements, harnesses or health or husbandry techniques.
Scholarships: A limited number of scholarships are available for people who submit

good quality papers. If you are interested in sponsorship please
contact the Secretariat.

Social programme: The social programme will include a Welcome Reception, a Cultural
Evening and a Conference Dinner.

Accompanying Please let us know if you are interested in an accompanying
persons programme: persons programme.

To attend the meeting and pre-register for accommodation please contact:

The Secretariat, Fifth International Colloquium on Working Equines
c/o The Donkey Sanctuary, Sidmouth, Devon, EX10 0NU

Tel: +44 (0) 1395 578222 • Fax:+44 (0) 1395 573029
Email: colloquium2006@thedonkeysanctuary.com

Web site: www.thedonkeysanctuary.org.uk



37.

3rd to 7th October 2005
Safari Park Hotel, Nairobi, Kenya

being organised by

The African Conservation Tillage Network (ACT),
Ministry of Agriculture of the Republic of Kenya,

Kenya Conservation Tillage Initiative (KCTI)

in association with
New Partnership for Africa’s Development (NEPAD)

“Linking Production, Livelihoods and Conservation”

Participants’ Registration and Registration Fees

It is essential that all those intending to participate in the Congress do register.
The Registration Form is available on the Congress Webpage: www.act.org.zw or

you could request for a copy from the Congress Secretariat:
actnetwork@africaonline.co.zw or actnairobi@wananchi.com

Get more details on the Congress from: www.act.org.zw

For further information, please contact

 III WCCA Secretariat, c/o African Conservation Tillage Network (ACT):

Harare: Nairobi:
 No. 9 Balmoral Road, Borrowdale P.O. Box 14733,

Harare, Zimbabwe Nairobi, Kenya
Tel: +263 4 882107; Fax: +263 4 885596 Tel: +254 020 4451394/4444252

actnetwork@africaonline.co.zw actnairobi@wananchi.com

Animal Learning,  Animal behaviour,Animal Learning,  Animal behaviour,Animal Learning,  Animal behaviour,Animal Learning,  Animal behaviour,Animal Learning,  Animal behaviour,
Aggression & Problem SolvingAggression & Problem SolvingAggression & Problem SolvingAggression & Problem SolvingAggression & Problem Solving

with Ted Turner & Todd Feucht, Ocean OdysSeas LLC

21 April – 23 April 2006

near Munich / Germany

Further informations about the seminar can be obtained from the website:

http://www.clickerreiter.de/Animaltrainingengl.htm
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22–26 January 2006

Palais des congrès, Marrakech-Morocco

Organised by

Association Nationale des Vétérinaires du Maroc
and

World Equine Veterinary Association

The congress brings together leading experts from
several academic disciplines and equine industry.

The goal is to exchange ideas, develop collaborations and
learn the latest scientific findings and therapeutic progress.

Sessions – Themes include one on Working Equines

CALL FOR PAPERS

Abstracts  to: scicom@weva2006.ma

Language: English, with French or Spanish translation if possible

Length: 600 to 1200 words per abstract

For general information email: Exhibition & sponsorship information:
secretariat@weva2006.ma sponsors@weva2006.ma

For further information please see the website:   
http://www.weva2006.ma

9th Congress of the
World Equine Veterinary Association
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Animal Aid for Africa is a South African based, non-profit, NGO backed by leading
local veterinarians. Undertaking hands-on skills transfer tours, this organisation
believes that a stronger veterinary channel is vital to developing Africa. Formed over
three years ago, the organisation is holding its first congress in July 2005 – Vet Africa
– also a non-profit venture.

Invitation
A warm invitation is extended to veterinarians in Sub-Saharan Africa to attend the first
Pan African Veterinary Congress to be held by Animal Aid for Africa – Vet Africa
2005.

Vet Africa will bring together veterinarians from all walks of life to focus on two
topics: ‘Production Animals and the Common Diseases which affect them’ and
‘Zoonoses’, under the banner - One profession ... One agenda ... One Africa.

Practical, interactive talks will be presented by leading experts from 7 different
countries, familiar with African conditions. In this way current knowledge on the
diagnosis, management and prevention of protein reducing diseases will be shared.
Translators will  be on hand for our French and Portuguese speaking neighbours.

Join your colleagues from eight different countries who have already committed
to participating.

Dates: 30th July – 1 August 2005

Venue: Caesars Gauteng, Johannesburg, Rep. of South Africa

Registration Fee: US$75.00

Register on line – www.animalaidafrica.co.za

click on the Vet Africa icon
or via e-mail to:  jaynej@intekom.co.za
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