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PREFACE

The camel, without exaggeration, is the mgabred among the domestic ruminants in Btaki. This is as much true in terms of
lack of efforts to improve its care and productivity as it is in terms of lack pfpéanned research on it. Had it been an
unproductive and a useless animal, its population would hadealy diminished, but it ithe other way round. Its populatio
is steadily growing. On papers, its population is being shown as stagnating, byrobadty it is not so. On the internatéin
scene, there seems now a growing awakening in respect of the Aaplates, it has been termed as a ‘food security animal’.
In Pakistan too, some teaching institutions have taken artiigtiand have incorporated “Camel Production” in their teaching
courses. No doubt, it is a very timely step.
Scientists from Germany, England, ladAustralia and UAE have published boakscamel. These are, of course, good books
but as usual their prices goeohibitive for our students, extension workers and even for teachers. Moreover, these baiks cont
a little information about camels in Pakistan. Thereforesamy-to-understand book on ‘Production and Management of Camels’
using a question-answer format, has beanpiled. This should provide ready-made aessmo so many questions simmering in
the minds of students, teachers, researchers and extensi@tisisett embodies about 4@@iestions along with their answger
The book discusses the distribution of camels in different camtfcountries, breeds and types of camels with cross regeenc
other species, nutritional physiology and reproductive management, the way camels adapt to hot arid environment, milk and meat
production and work performance, practicalnagement and training of eels, marketing, healtbare and some diseases,
including valuable information on several other aspects. Cameglds and camel raising praes in Pakistan have been
adequately discussed.
We feel great pleasure in acknowledging the hard work dmneso many researchers/authors/editors, whose published
information has been used, mostly ashsun compiling the book under referenceeiflefforts have been amply acknowledged
in the text/tables/figures etc. It was beyond oeans to individually contact them in this regard.
We are highly thankful to AkhteBaeed MD for providing us useful literatdrem abroad. We are equally thankful to Dr.
Ghulam Muhammad, Chaian CMS, UAF, for his cooperation in providing peent literature. Ch Sikander Hayat and Nawaz
Ahmed Sipra also deserve our heart-felt appreciation for hel@ngut of many problems pertinent to the publication of this
book.
No book has ever been claimed to be perfect in all respectodadhis one. The readerg aequested to convey in writitigeir
suggestions about omissidsisortcomings noticed in this book. Theuggestions would not go unnoticed.

Bakht Baidar Khan

Arshad Igbal
August, 2003 Muhammad Riaz

FOREWORD

For a long time the camel has been the victim of disregadddeliberate neglect of sciertéisand development workers.
However, the last about two decades have witnessed a resurgence of interest in this species. Most of the work to exploit the
productive potential of the camel has been undertaken by thaseame from such countries that do not even possess camels. |
think this should be more than enough to make us realizeesponsibility towards a multipurpe domestic animal species, of

which this country has a sizeable populatidfe need to investigate its peculiariteasd exploit its potential especially terms

of milk and meat production and to explore the possibility of increased export of live camels to several Middle East countries.
Presently some of these countries are importing camels from Australia.

To strengthen the possibility of implementing such plans, we brusguipped with recent knadge about various aspects of
camels. In this connecticand as an animal scientist myselfeel pleasure to mention thatbook with the title ‘Productioand
Management of Camels’ Bdbeen brought out by experienced teachers/reszaralehich should suffice to meet the needs as
mentioned above. The contents of this bowke me believe that it should be as mhelpful for students, teachers and redearc
workers as for extension specialists.

Dr Zaheer Ahmad
Professor / Dean
FAH, Univ. of Agri.,
Faisalabad.
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INTRODUCTION

Q. Is the camel a monogastric or a polygastric animal?

The camel is a polygastric aram but not a true ruminantirue ruminants have four-
compartment stomach, whereasrthare three compartmentdiie camel stomach. Since
after feeding, the camel also ruminatesrdfore, it is called a special ruminant or
sometimes as a pseudoruminant.

Q.  Write down the synonymsfor the one-humped camel.

The term Arabian camel and dromedary élyamean the same as one-humped camel.
Q. What s the probable origin of the word camel?

The word camel is said to & been derived from the Greelord ‘Kremal’ or from the
Sanskrit word ‘Kreluk’. The l@er means ‘throw away legsind thus appears to make
sense since a running camel seams if it has thrown out itkegs in the air with little
control over them (Isamand Baloch, 2000).

Q. On what basis the two-humpedamel is named as Bactrian?

Probably the name ‘Bactrian’ was derived from the word ‘Bactria’, the old name of the
present day Turkmenistan in Central Asia.

Q. Write a note on old world and new world camels.

Old world camels belong to the genamelus. They are found in deserts/plains. They
are bigger in body size and \ght. They have either on& two humps. Those having
two humps are mostly tmd in cold mountaious regions such as parts of Afghanistan,
China and Mongolia. New world camelseaplaced in genus Lama. They are much
smaller in size and body weigfthey are found in areas locdtat much higher altitudes.
They are humpless. Their habitat is by anddaestricted to South America and are thus
also called South American camels.

Q. Do the llamoids have humgike that of dromedaries?

Researchers believe that llamoids migrateBaath America via North America and that
probably they lost their humps during theucse of evolution in South America. The
modern one-humped camel is said to hawelved from the Bactrian camel. Some
embryologists also support this idea on thedt®t the dromedary has two humps in its
embryonic stage, which are fusmto one hump before birth.

Q. What, in general, is the socio-emomic importance of the dromedary?

Precise data to assess the real soam@unic importance of th dromedary are not
available. However, during the last abduio decades, some aeadic and research
institutions and international and national depenent agencies of a few countries have
undertaken studies in this regard. Mosttloédse studies have termed the camel as an
animal of great socio-economimportance in large tracts ttie third would.Two-thirds

of the world’'s camels are in Africa. Ofdbke, over 5 million comisute a giant milking
herd in Somalia and some bordering areasesfjhbouring countries. Elsewhere many
are still engaged in transport of saltelffuvood, agricultural produce and household
goods, and the resteaimvolved, sometis with other animals, ithe subsistence of both
sedentary and nomadic humarmgps. Camels may still be ese being used in varying
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types of agricultural operations and drawingeeted vehicles for intracity transport of
goods in several areas of Indo-Pakistan satieent, including the streets of cities like
Karachi, Multan and Faisalabalth addition to power and transport, camels provide milk
and meat not only in very arid regions bigoain several urban areas in many countries.
It has the ability to whstand the adverse effects of sevdrought. Compared to small
and large true ruminants, mortality rate adult camels is very low in the event of
drought conditions.

It has been established that at leastthe medium term, adoption of better camel
husbandry practices can improve the liféAéifican nomads who largely earn their living
through camel raising. There are a lot oégictions in the air about increased global
warming, the camel probably wig be the most favoured aramin that scenario. In
Australia, the Central Australian Camel IndysAssociation is currently studying the
possibility of moderate to large scale mpabduction becoming commercially viable
enterprise. Production will be based initiadly the large existing fal camel population.
The market possibilities are farlocal and export trade whr6A15 million by the year
2005 (Manefield and Tinson, 1997).

In the wealthy Arabian Gulf states, ndtatJAE and Qatar, a thriving camel industry
exists which is based onaiag. The amount of money begitturned over aththe number

of people involved many of them expatriatestifies the use of the term ‘camel racing
industry’. At important annual race mewgs, it is not uncommon for the value of
trophies, usually vehiclesmging from top of the range Megdes, through Range Rovers
to GMC pick ups, to be around US$3M. Thealthy owners usually give these trophies
to the trainers who are, in tyrexpected to express gratitude to their staff with more than
words.

It is not out of place but in a sense an unadlie suggestion that improve, in general,
the present plight of the camel in termsitsf reproductive performance and milk and
meat production, if it is made mandatory taateast 10 to 15% of the total annual prize
money to be paid to the winners is depakites a cess for Camel Improvement, with the
state government where cametea are held. The state gowaent then should allocate,
under an approveplan, part of the money collected fihe purpose, to two institutions,
one in Africa (e.g. Sudan) and another Asia (e.g. Pakistan), for the phased
improvement of the one-humped camel. Saaevelopment programme shall have to be
persistently persued for abalh to 20 years. The outcométhese efforts, including the
progress and problems, should be annuallyereed. The aims and objectives should be
scientifically weighed and presely defined. Such a projeiftsuccessfully implemented,
can ultimately benefit millionsf people in Africa and Aa whose livelihood is linked
with the camel. It is, however, really heartenthat already research on some aspects of
camel production is underway in the UAE ahd the Scientific Centre for Racing
Camels.

Camels may be bred by coromfolk, trained successfullipr racing, can be purchased
by members of the royal fales and wealthy businessme®couts may spot fast camels
from places as far away as Sudan. It is saaéd the top price paifbr a racing camel was
15 million dirhams (3.65 dhs ES$ 1), while the pce for good race winers is 2 to 6
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million dirhams. Nondescript camels in thengeal market bring o 3 thousand dirhams
each for males and 4 to 6 thousand dirhams fadiemales. Camels represent wealth in
other places as well. In Pakistaan adult camel is worth abio80 to 35 thousand rupees
and good specimens may fetsh thousand rupees each (b®aes = US$ 1). Similarly,

in India they are worth 18 to 25 thousand egpeach (42 rupeesUS$ 1). In Australia,
depending upon the degree admestication and age, a anis worth $A 700 to $A
2000 ($A 1.40 = US$ 1) (Mafield and Tinson, 1997).

Q. Discuss the contribution of the camlego the agrarian economy of Pakistan.

The camel contributes to theragan economy of Pakistan various ways, but precise
data in this regard are not available. Thatabution of the camel &n in terms of milk
and meat production does not seerhave been properly assessed.

The people residing in remote desert aremsreomads consume fresh raw or soured milk
(a sort of yogurt). The nutrient contentstioé camel milk are as good or even better than
that of the cow milk. Of greatlevance for human nutrition in skt arid areas is its high
vitamin C content ranging between 29daB6 mg/litre milk, whib amounts to three
times the level of cow’s milknd one and a half times aschuas in human milk. Almost
around all major cities in Rastan mobile camel daigeare found. The nomad camel
keeping families keep on movirigpm one suburb lality of the city to another and sell
camel milk there. The reported milk yieldnges between 900 ém000 litres in a
lactation period of 250 to me than 500 days. The aveeadaily yield under different
management systems is reported to vary fBota 8 litres. The females are milked twice
to four times a day in Pakistan. Accorditgya very modest estimate, the camel milk
annually produced in thountry is 0.24 million tongalued at Rs. 2.4 billion.

The camel meat is largely camsed in remote rural and desareas, but cities are no
exception. In a city like Karaghabout 10 camelare slaughtered on each meat day. The
carcass weight of a camel reared under Iqgwtivaries from 180 to 300 kg. The dressing
percentage ranges from 46 to 50. A very mameestimate indicates that over 5000 tons
of camel meat is being annually produce@akistan valued at R&50 million. The meat

of camel slaughtered at the age of 3 to 4 yé&astes like beef, but most of the people here
have not developed taste for it. However,n@ny meat shops it is sold mixed with
buffalo and cattle meahostly in minced fan. The number of people who like camel for
sacrificial slaughter on EidAzha is gradually incresng every year. Mainly young
animals are preferred for sighter on the occasion of Eid.

Camels serve as a source of power for drgwvater from wells, foworking mini oil
extraction (from oil seeds) mills, grindingf wheat, corn, gram and for sugarcane
crushing. They provide enerdgr ploughing land, pulling cafor transportation of goods
as well as people. In additipbaggage camels comfortaladgrry loads up t@00 kg to
distant places at a rate of 30 km/day. Tthesy are a comparatively cheaper source of
power for various agricultural operations a@ndneet allied transportation needs of small
farmers and nomads.

Camels raised and trained as riding/racingnaits, or for dancingnd wrestling or those
trained to perform acrobatics, fetch two tarféimes higher prices than the normal prices
of common camels. Similarly, camels raised&osold for sacrificial slaughter on Eid-ul-
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Azha, fetch on average, no less than Rs. Z80tthousand per anah With a little more
than usual input ingleding and care of su@mimals, profit margin can be substantially
enhanced. These facts tend to suggest teatdmel can be of immense help to improve
the economy of those involved raising it, provided thegupplement their traditional
management systems with modern husbandigtimes and health care of their animals.
Native camels also indirectly contrileutto the economy by surviving under
pastoralists/nomads or small farmer's mamaget systems with surigingly low inputs
mostly in the difficult and drought strickearid areas and mountainous regions where
long term survival of othelivestock does not seem possibAlso, they do not compete
with other livestock for theinutritive requirements since sioof the time they browse
top of trees and shrubs.

Q. Discuss in detail economic potential of the camel.

The camel (dromedary) is anportant livestock species unigly adapted to hot and arid
environments. It produces milk, meat, haimgowool, hides, servess a beast of burden
and used for riding and as a draft animaldgriculture and shodistance transport. The
majority of camels in Pakistan are kepy migratory pastoralists in subsistence
production systems except tleokept in irrigated areas by farmers and a small number
used for pulling camel carts in cities. Nali farmers keep a camel but most often
maintaining one camel sufficésr various agricultural opetians of a farmer. Off-take

of live animals for sale as slaughter stock iimless as compared to that of sheep, goat,
cattle and buffaloes. However, apart fronutine slaughter, on festive and religious
occasions such as Eid-ul-AzhHayndreds of people wouklaughter camels and consume
their meat.

The importance of the camel as a long-aistatransport animal has been gradually
declining but this does not minimize its im@orte since various studies tend to show the
camel as an emerging source of increasedtrmad milk production, more particularly
milk. With increasing humampopulation and simultaneouscrease in gap between
supply of meat and milk, theris urgent need to develgpeviously marginal resources
such as the semi-arid and arid rangdtarand optimize their utilization through
appropriate livestock production systenw, which camel production is certainly
complementary and the most suitable one.

Table 1. Numbers of domestic ruminantsand camels in the world and Pakistan
(million head)
Species World Pakistan
Buffalo 165 28.4
Cattle 1350 23.3
Sheep 1058 24.6
Goat 720 52.8
Camel 18.23 1.2

Source: FAO (2000) and Anonymo(002-03) except for camel.

From a global perspective, the econosignificance of camel production is minimal as
the comparison of livestock numits (Table 1) clearly shows. Even for Pakistan alone the
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economic potential of the camel, judged by numbers oniyairgs limited in comparison
to the other livestock species. Certaitihe importance of camel production becomes
more evident if oneansiders the arid areas of Bal@thn, Sindh, Punjab and NWFP
alone where camels make a considerable gfattie local livestockUnfortunately it is
very difficult to evaluate the economic sificance of camel production by conventional
parameters such as cash flow analygross margin calculation etc.
Q. Discuss in general, the present status of camel production.
A growing awareness that the camel canes@y a major food (milk and meat) producer
in semi-arid and arid areasshhelped change its image from ‘ship of the desert’ to ‘a
food security animal’. The laghree decades have alsees an increased scientific
interest in all mattersoncerning utilization and managemenhfrid lands and with it is a
substantial number of scientifpublications on the cameAccording to Wilson (1989)
most of these publications covered velagry aspects, amany and general and
reproductive physiology. 8tlies on feeding and niiton, camel management,
production systems, produdtlyy and economics are very rare. Most of the published
work is either based on small number ofnaels, short observation periods, one time
surveys and interviews or estimates. c8ircamel production is usually a migratory
system and it is practised mby in remote areas witlharsh living conditions, poor
infrastructures and low economic potentialeréfore such studiesould be difficult,
time consuming and expensive. As a cous®ce not a single long-term, methodical
study of any aspect of camptoductivity under such conbns has been published.
Schwartz and Dioli (1992) stated that resbaon camels conducted during the past two
decades has had very little, if any, impantthe promotion andevelopment of camel
production. Numerous symposaad learned conferences onigas aspects of the camel
have been held in recent years, thredidgbaphies on camel research have appeared,
international and national stitutions have establistiecoordinating units, produced
newsletters and commissioned consultanciesvaver, there is still not a single project
or programme in the field émsing mainly on the impwement of practical camel
production. Considerable effort is requitedfacilitate development and implementation
of feasible and sustainable programmesntprove the present camel production. As
suggested by Schwartz and Dioli (1992), imémtions are conceivable on the biological
and ecological system level, the manageaiatl economic level, the institutional and
legal level and probably the mastportant is the political level.
Q. Write a note on percentage distribtion of camels in Africa and Asia.
There are an estimated 18.58lion camels in the world. Ofthese, 16.2 million are one-
humped camels. More than 80% of all Arab@amels are found in Africa. East Africa
contains about 63% of all old world Cangele. Somalia and Sudan account for 70% of
camels in Africa; Ethiopia, Chad and Kenyantain a further 12%. In addition to these
countries, Mauritania, Niger and Mali hasizeable populations as do Maghreb countries
of Algeria, Morocco and Tunigi In Asia about 70% of dmedaries are found in India
and Pakistan.
Q. Give an estimate of world populatio of camels and their distribution in
various continents.
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There are about 18.58 million calsién the world. Africa ha the highest number (13.62
million) followed by Asia (476 million) and Australia (@ million). Elsewhere, the
number of camels is highly negligible.
Q. Give the total population of camé in Pakistan and its percentage
distribution provincewise.
Pakistan possessesl.2 millicamels (FAO, 2000). Balochistgrovince has the largest
population (36.43%) followetly Punjab (33.51%), Sind{22.76%) and NWFP (7.30%)
(Isani and Baloch, 2000).
Q. Discuss the relationship between environmental influences and world
distribution of camels.
With few exceptions one-humped camels arentl in areas where rainfall is low and
occurs in a relatively short period follodidy a long hot dry spell of several months.
Thus their normal range is the African aAdian tropical and subtropical dry areas,
including the deserts of northern Africa,risaof western Asia and the Indo-Pakistan
subcontinent. The northern and westeeniges of dromedary’s in Africa are
Mediterranean sea and the Atlantic ocearAfinca, the limit exteads from the Senegal
coast through central Mali togrsouth of Niger. In Chad and Sudan, the southern limit in
recent years has been gradugllyshed southwards. Howevére presence of tsetse and
other biting flies has restricted the disttion of the camel further south. In eastern
Africa, the arid conditions ahe Red Sea coast, the GulfAfien and the hinterland of
Indian ocean coast are favourable to thealain Asia, dromedaries extend northwards
into Turkey, the soutlia parts of the former Soviétnion and Afghanistan where their
range overlaps with that of the Bactrian carfi@e main area of distribution of Bactrian
camels is the deserts of Inner and Central Asia (from western Kazakhstan to Mongolia
and northern China) with a continentalntte comprising veryong and very cold
winters and short hot summers (Wilson, 1998).
Q. Do social and cultural factors have ayrelevance to the distribution of camels
in various regions?
Camels are the domestic animals of nomdde nomadic owners are obliged to take
their camels with them tosaure their basic needs ofilkn meat and transport. The
greatest cultural impact on the recent distrdouof camels was thadvent of Islam. As
Arabs spread the message of God, they took their one-humped camels with them,
extending its range northward and eastivan Asia and westward along the
Mediterranean sea. Until the arrival of mated transport and the monetarisation of
desert economies, camels remained alntbst only beast oburden and personal
transport animal in the areawhich they were adapted. &nternal combustion engine
and the wider distribution of nne@y have considerably affectéiak transport role of the
camel, but they have had much less effeotits cultural relevance. This and its
continuing economic significance are evitdldrom the several countries that issue
currency with the camel asmotif (Wilson, 1998).
Q. What is the recent view about the evolution of camelids?
There are different views in this regard. The most recent, howeveat iall the camelids
evolved in North America. The Tylopoda weaexognizable in the Middle Eocene of 50
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million years ago and well differentiated sod@ million years later. Early camels were
probably small but some subfamilies comprised genera in whichanwwere very big,

as indicated by their genus names sucMagatylopus, Megacamelus, Gigantocamelus
and Titanotylopus. Camels migrated across ldnd bridge (which is now the Bering
Strait between Alaska and Russia) froNorth America to Asia. Some species
subsequently reached Africa and Europe. Other species migrated into South America.
These migrations probdy occurred between three afour million years ago. When
camels disappeared from North Arta is not exactly known.

Q. Discuss the domestication of camel.

The genusCamelus was probably among the last oetmajor domestic species to be put
to regular use by man. There is a little diregidence for an exatime of domestication,
mainly because the camel has changedtivelg little as a result of selection and,
whereas it is possible at archaeological sitesbierve the changes ather species, this

is not the case for camels. Since the eadgnel owners were nomadic, they left few
permanent mementoes of their presence.rib&t likely time of domestication, however,
is about 4000 years BP (before present). SontAeabia (which is now the north eastern
part of Yemen and the west of Oman) is the most likely. areare is, indeed, little firm
evidence of true domesttion until about 2500 BP.

There is more direct evidence of domesticatd the South American camelids than of
the old world ones. The archaegical evidence suggests that llama and alpaca were
domesticated at very high altites of 4000 to 50061 in the Andes o$outhern Peru and
western Bolivia. An approximattime of first domesticatiowould be about 6000 years
BP. This period has been bdsen changes in the type wiolar teeth and the increasing
numbers of bones of young as comparedldcanimals found at archaeological sites.

Q. Discuss the taxonomy of the camel.

Both of the old world and meworld camels belong to ¢hsubfamily Camelinae of the
family Camelidae in the subaed Tylopoda of the order Artiodactyla. Camels are even-
toed ungulates but differ from most otherghadir order in having soft, padded feet. They
are generally referred to as special rumiaamtoccasionally as pseudoruminants because
of their ruminating habits. @aels do not belong to the samgborder as the other major
meat and milk producing domestic herbivori#sis now customary to place old world
camels in genu€amelus and new world or SoutAmerican camels in genusama.
Within Camelus two species are generally accept€ddromedarius, the one-humped or
Arabian camel or dromedary; ar@ bactrianus, the Bactrian camel or two-humped
camel. Biologically, the species division is ramirrect, as the two freely interbreed in
either direction and produce fertile offspgi There are four species of new world
Camelidae of which two are domestied and two wild. The llam&.,. glama, is used
mainly as a pck animal, while the alpacé, pacos, is primarily a producer of high
quality fibre. The two wild species are the guandcoguanicoe and the vicunal.
vicugna. All the South American Camelids have a very similar karyotype with the same
number of chromosomes (2n = 74), which irtical to that of the old world camels.

Q. Give a comprehensive list of the distinguishing features of the camel.
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)] It has exceptional tolerance to headadeprivation of wate The physiological
characteristics assist the canmethe conservation of water.

1)) Being a homeotherm, the camel carrywas normal body temperature over a
considerable range.

iii)  The camel can concentrate its urine ardirculate and reutde urinary nitrogen
when it is deprived of wateMoisture in faecal balls ialso considerably reduced.

Iv)  Male camels exhibit little sexual activity outside a specific rutting season.

V) During rutting, the soft palate of thengal increases in lengtiit. then hangs out
of mouth on one side and is called ‘Dulaa’.

vi)  Camel prefers most of the time to browsp of bushes and treesther than graze
because of its flexible long dle, long legs and cleft upper lip.

vii)  In contrast to other ruminantsamel is hornless and has no gall bladder.

viii) It has almost no competiticior feed with other animals.

iX) It has unique ability to walk through lorsgretches of deseaind hence called ‘the
ship of desert’.

X) Dentition differs from other ruminants inahthere is a pawf well developed and
pointed canine teeth in each jaw.

xi)  There are long conical papillae on insioethe cheeks directed backwards, thus
the camel can browse at the thorny plamthout any harm. The canine teeth help
the camel to take intgrip the twigs and removikem from the trees.

xii)  The camel is a hardy animal, comparatyehts less, goes insw called sleep for
short intervals and possesses a long lgstiemory. It is saidhat it remembers
any extraordinary harsh treatment giveit guch as heavy bgag by its caretaker
or the rider and is said to takevenge at an appropriate time.

Q.  What are the major constraints tohigher productivity of camel herds?

Statistics on camel numbers, population dymasnaind levels of production are sketchy at

best and long-term performea records in larger herdwe not available. However,

general field observations aredfew available surveys inddte that slow reproduction
rate, low life-time performance of female bdees and high calf mortality are the major
constraints in improving productivity of camel.

Q.  Write down the principal physical characteristics of onehumped riding and
pack camels.

Physical Characteristics of Riding Camels:Slender animals witta long and level

shoulder, head smallith a fine muzzle, moderate lipsars small and set close together,

eyes alert, lower jaw deep lbe/ the eye; the neck is finend supple and joined low
down to the trunk; a smallish hump; theoslder long and fine, the chest very deep,
abdomen tucked in, ribs well sprung andrmating not far from the pelvic bone; the
fore legs set close togetherasght, no brushing at the kneéset not turned out, the hind
legs straight, with no cow hocks; the quasterell muscled and the tail set high; the feet
medium sized, the pace easy and tirelessyight rarely exceed400 and 550 kg in
females and males respectively; the animadsenot to be drivernthe skin fine and
supple.
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Baggage CamelsThey should not have faults inadmsible in riding camels. They are
much ‘coarser’ animals, witheavier head and neck, wittre- and hind quarters having
more balanced appearance, shorter legayibe bone and larger feet. Hump more
pronounced in well fed animal3heir pace slower and shorter than that of the riding
types but equally tireless. Liveweights @&f06kg in females and 750 kg in males are not
uncommon. Apart from riding and pack amilsy another way to classify one-humped
camels relates to locationllawving camels to be classed Esvland or mountain types
(Table 2).
Q. Describe the salient physical charcteristics of one-humped lowland and
mountain camels.

Table 2. Salient physical characterists of one-humped lowland and mountain
camels
Camel type
Characteristic Lowland Mountain
Overall size Large small
Withers height (m) 1.93-2.13 1.82-1.96
Conformation Rangy compact
Neck and legs Long short
Hindquarters Light, sloping well developed
Feet Oval, usually soft round, hard
Coat Short, fine long, coarse

Source: Wilson (1998).

Q. Write a note on camels as a source of recreation.

Many people have a desire to ride a carAdiew actually own pet riding camels. Some
want to ride for a brief period only and othdéo caravan overnighnto the desert and
experience a little camel culturBhe senior author himself myed a few camel rides and
the longest very comfortable ride was 60 #tmough a desert in two days. Camel riding
can be witnessed in Central Australia andthe deserts of Cholistan, Tharparkar,
Rajisthan and on the beach in Karachi where beautifidigorated camels make their
riders believe that camel ride is no lessnbartable. Visitors to the zoo enjoy the
structure and stature of the one-humped thedwo-humped camels kept there as show
animals. Organised camel racing as in th&E and Qatar, has become a very popular
sport involving thousands of camelsbgat 15000 racing camels in UAE alone)
(Chaudhary and Akbar, 2000) as well as samds of camel owners, trainers and their
staff and spectators. It is thus not onlp@pular recreation but source of living for a
very large number of pet®m Apart from organized racing, there are camel races
throughout the camel range, which are ohare light hearted ahspontaneous nature.
There is also widespread invement of the camel in locahd international tourism.

Apart from riding, camel troops in various pdgctake part in féisals and exhibitions,
where dancing camels attract large crowds. The camel troopers of the Rangers of
Pakistan and of Border Security Forcelodlia perform an elaborate musical ride and
other entertaining evolutions. Also in Rajigth at the annual Pushker Festival, camel
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wrestling is an important eveamong others. Trained bull calméake part in wrestling

in a ring of spectators. No doubt, the canslinvolved in many other recreational
activities that differ in different ggons (Manefield and Tinson, 1997).

Q. Discuss the temperana of one-humped camel.

Depending upon the individuakriations (what may be lbad as inherited personality
factors) and the conditioning influencesti&ining, some camels become very docile and
tractable, while others neveseem to lose the habit ehaking defensive threats in
response to routine handling. Opinions diffen the extent to which camels express
curiosity. Generally they do investigate neljects by close sniffing and mouthing. They
are often described as patient, docile ardrably stupid. At times they can be quite
obstinate. Some of them never learn to &oac rise willingly to a command or some
other cue. Some force or #at is necessary and stillegh may continue to vocally
complain during their wholevorking life. The more handlm they receive, the more
tractable they appear to become. Blackneks are said to be untrustworthy and
unpredictable. There are starief human skulls being crugshand arms being severed. It
should be the practice toear hard safety type hat when handling strange camels.
Strikes and kicks can be very swift addngerous because of the two horny claws on
each foot. Striking withthe forelimbs is often perforrdeas part of a rearing jumping
action while on the move. With the hind leg the camel can kick to its own shoulder in
swinging sidewards and kick forcefully reards. They are able to deliver a strong
sweeping kick while in sternaécumbency. The camel is alsapable of delivering quite

a forceful, backward kick with the front le@/ild camels in operountry will run away
while they can, but may be very aggressmseen confined. They may appear to take a
dislike to a particular person and rush pastloser person to attack the targeted one.
Generally, however, they settle down saomd accept new surroundings, confinement
and the presence of humans.

It is wise to regard all strange camelspasentially dangerous, test them cautiously and
trust them only when they akaown to be trustworthy. Nevdorget thatbulls in rut
often show behaviour that is more aggnessihan at other times. To become a good
camel handler, one must behave tactfudiyd seek to acquire some knowledge of
‘camelology’ (Manefield and Tinson, 1997).

Q.  Write a detailed note on endurace capability of Arabian camels.

The chosen gait of the one-humped camelfree range is a leisurely but almost a
continuous walk. When walking the camel cevabout 4 km/hour. y have often been
tracked to cover >50 km during a dajeeding, but 30 km is very common.

Very young camels exhibit gorous, spontaneous play, including some running and
jumping. By 2 to 3 weeks adbey are involed in playgroups similar to those formed by
lambs, kids and buffalo/cow calves. These gsortemain almost together between feeds.
Mature camels will hasten towards a feed supp$ually at a jog, but sometimes at a
gleeful canter or gallop. Some running anésihg may be exhibited by males in rut.
Females will sometimes chase and show rsabaial behaviour. Other than when being
forced to faster gaits, this about the limits of a camsl’natural tendency to exercise.
When forced, the camel’'s feats of endwarand strength can be remarkable. Mixed
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camel/horse races over distanoéS80 km, have been heid the UAE. The horses have
won these races but generally have sufferezhtgr post race distress than have the
camels, but some have stopped the race and refused to go on. Judged by its physical
equipment, the camel wid be expected to be an endwamather than a speed animal.
During the first kilometer or sof an 8 to 10 km camel radéwill reach a speed of about
45 km/hour. In the UAE, the best speeadsorded over these Ifudistances are 34.7
km/hour for 8 km and 33.8 km/hour for kn. In outback Austi@, a race between a
camel and a horse took place from Bout&keWanaaring, a distance of 160 km. The
journey was completed in one day, betweamrise and sunset, with the horse winning by
a small margin. Overnighithe horse died. Next morningetltamel set out to return to
Bourke. In 1874, the explorer Giles mardhgs0 km across southustralian desert in
40°C temperature, with two horses and ¢hcamels. The horses wageen water but did
not survive the trip. The cansetompleted the march in 8ydawithout water. Giles later
marched 480 km in 17 days across the Viatdesert. The camels completed the march
without difficulty. There are numerous accounts of mervising in thedesert by killing

a camel and drinking the liquid from its stomach.

The camel's relatively low oxysn uptake has surprisedettworkers in the field of
exercise physiology. Maximumxygen uptake has been measl at 55 to 65 ml/kg/min
for camels, about 120 to 175rfborses and dogs, and 30 to 80 for man. At speeds of
6m/sec, the camel’s cost of locomotion is 50% tf the horse and 40% that of man. Itis
postulated that the camel’s athletic abilityymasult from its having relatively long legs
and efficiency of locomotionThe rolling pacing gait othe camel has a significantly
smaller vertical lift compondnthan that of the gallopin@porse. The camel has been
described as an animal cafmlof accomplishing great d#s of endurance in extreme
environmental conditions bease of its ability to emply unique biochemical and
biomechanical mechanisms (Msield and Tinson, 1997).

Q. Briefly describe the morphology of the dromedary.

The dromedary or one-humped camel is adagecial ruminant characterised by a long,
fine, low set neck and a hump of a varyisige over the center of the thoracolumbar
region. The mature weight and height a thithers respectively ar400 to 700 kg and
2.2 meters. Female and male racing caraglsd 4 to 6 years ithe UAE, on average
weigh 350 to 450 kg and 400 to 480 kg resipety. The head is carried high in an
‘aloof’ style with the anteriomasal plane almost horizontal. At eye level this plane is
dished and a nearlRoman nose is the norm lowervdo. Large supra-orbital process
produces a beetle browed (prominent brows) appearance. In baggage types the head is
plainer and it is more refined in riding animal’ he upper lip is cleft and overhanging the
lower one. The external nares slit-like azapable of being closedhe ears are small
and roundish. The eyes areftsand calf-like in appearae. The eyelids are equipped
with relatively long lasbs (Figures 1 and 2).
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The coat colour varies from occasional almaktte through reds, rusts, fawns to almost
black. Two coloured pied camels are alwnd in certain areas. Long seasonally
deciduous wool occurs on thack and upper body sides.
The body has a deep,maw chest and a relatively small abdominal waist. The croup
slopes at 45 degrees or more to the horizoiita¢ legs are longnd fine. The thoracic
limbs support about 65% of the standing girtiand are slightly more robust than the
pelvic limbs, which may be relatively straigBelow the fetlock, the sketal structure is
biped and the termination & pair of horny claws on eh foot. The integument is
common and the ground surface is a single atreocular keratinised pad. Keratinised
pads are also present dhe knees, elbows, stiflesjocks and sternum. The pad
underneath the sternum is called the pedeBhas. may be 7 to 8 cm thick vertically and
keeps the animal’'s body clear of the grduwhen it adopts steal recumbency. The
footpads of newly born camels are quite softl delicate. They should not be forced to
travel over terrain with sharp aajts until their pads have hardened.
The tail hardly reaches stifle and has about 8ammg hairs that are restricted to the sides
and the tip of the tail. The udder is four geeaed and situated tveeen the hindlegs. The
scrotum is situatechigh against the perineum. The preputial opening is directed
backwards when the penis is reldX®lanefield and Tinson, 1997).
Q. What is meant by camel pads? Whats their significance and how do they
form?
The camel is equipped with some keratiniskih areas on its body generally referred to
as pads. These are secreted from a vascol&Enbrane that covers a foundation of
fibrocartilage. These pads enable the catoelest for prolongedoeriods in sternal
recumbency even ofairly abrasive surface. Therease pad on each knee, one on each
elbow, one on each stifle, one on each hawc#l a large one on the sternum, called the
pedestal. All except the sternal pad are basedyid of the skin and the hock pads may be
insignificant on some camels. The sternall g@ backed by fibrous tissue and usually
protrudes 7 to 8 cm below the ventral linettod chest in the stamd animal. In couched
position, unless the abdomen igwéull, the only pats in contact witlthe ground are the
pads and the limbs distal to the carpus aedtdéinsus. The antericlependent part of the
prepuce in the male may also touch the ground.
The pads are not fully develape the neonate and are cowkreith hair, which wear off
during the first few months dife as keratinisation occurs. iBhoccurs first on the knees
at 5 to 8 weeks and thesoon after on the elbows. The pedestal may show some
keratinisation at 8 weeks and is usuatlgmpletely keratinisedoy 12 weeks. The
development of stifle pads alsptarts between 9 to 12 weekAll pads except those of
hocks are well developday 10 to 12 months age. It tak8 to 4 years when hock pads
develop and are usually smaller, even ahse some cameld he knee pads, although
first to keratinise, are often the smallest. Clniem places such as stony desert as in
Australia, develop large, thicker pads eartlean camels from sandy deserts. This holds
true for their footpads as WéManefield and Tinson, 1997).
Q.  Write a descriptive note onthe hump of an Arabian camel.
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Since the Arabian camel ®n one-humped animal, thdiscussion on hump will be
restricted to one hump. The hump is the majorage place for subcutaneous fat. There
is no internal bony support and the hump is covered katively elastic skin and
reinforced by fibrous tissue. €hfibrous tissue is mostly ithe anterior part and where
the hump rests on the vertebrae. Here theotis tissue of the Imp merges with the
supraspinous ligament. The hump is thushaned to the vertebrae by aponeurosis. The
size of the hump is usually a good indicabd a camel’'s condition. The hump is taller
and extends down the sides of a fat camel. hirast, the hump is ghly reduced in size
and so depleted as to tend to fall over to swe in a lean thin animal. Localising of
subcutaneous fat in the hump indirectly asslstscamel with coolingexcept in very fat
animals, an appreciable amount of diffuselyrdisited subcutaneoustfes rarely seen in
camels.

For too long it was though dih the metabolism of fat from the hump was a major source
of the camel survival for mangays without water intake. This has since been shown to
be a fallacy. It was experimentally shown that fully fed camels were dehydrated for over
10 days. They lost about 25% of théaody weight but the height, length and
circumference of the hump did not change. Tdtein the hump ignainly a reserve of
energy for times of primary shortage oiceedary need such akéness. Camel fat is
generally white and soft. Wheandered down 96% dlhe hump weight is recovered as a
very clear oil, which is saitb be highly regarded fdraditional Chinese cooking. The
hump fat is about 61.7% saturated (palm8it.9% and stearic 13P6) fatty acids and
38.3% unsaturated (oleic 30.9% and linold#). The cholesterol content is about 87
mg/100 g.

Ruptured aponeurosis should fisspected whenevarlarge lump is seeto be unstable
and carried to one side. This may be dueotogh treatment of very fat camels with a
massively domed hump. Latemhen the hump fat has beenilized in time of food
shortage, the hump will be sedraped to one side and flupg about likea balloon half
filled with water. The hump is eidered by some a good dibe subcutaneous injection.

Q. Describe general guidelines for selecting camels.

Camels sold in markets are mgstot the best animals, theoeé, it is advisable to go out

to the herd where it is grazingaluable milking animals ar@variably not used to carry
loads, thus there should be no signs thatdhimal has been used in this way. Only
strong, healthy animals, having no obviouslt&should be selemd. Handle the animal
twice or thrice to chek its temperament.

Head: Check for blindness and defects in beytes. Examine the teeth to determine the
age of the animal. Press your handthe animal’'s cheeks to make sure that all the teeth
are present. Also, see that tr@mal is no under- or overshot.

Legs: These should be straigM/atch for limping or other pblems when the camel is
walking, sitting down or getting up.

Front Legs: There should be ample space between the chest and the front legs. The legs
should not rub againgihe chest pad and the knees shawtrub against each other. The
fetlocks should be straight. Bmine the knees for sores sxars, which show that the
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camel has been restrained watlope around its front legs. iStpartially indicates that it
was not considered useful during tiié and was used for work instead.

Rear Legs: The hock joints should not be tomsé to each other while the camel is
standing, and should not touathen it walks. Also, see théhe Achilles tadon is not
swollen or painful. This maghow that the camel has begsed too early and too much
as a pack animal.

Feet: Check the soles of thediefor wounds or bruises.

Chest: A narrow chest can show that the camak malnourshid as a young calf. There
should be no sores abnormal growths on the chest pad.

Hump: It should not be verpig. A very big hump shows dlh a male is a poor breeder
(probably no rut) and that a female is sterile.

Brand marks: These might be a good indicationtioé diseases for which the camel has
been treated in the pa€trand marks on a joint may el the camel has had joint
problems or lameness. As dawnly owner’s or tribal bred marks should be present.
Scars: Examine the animal welbr scars and old wounds,pexially on the short ribs
and shoulders since these hedh difficulty and show thathe camel has been used as a
pack animal. A tuft of white hair on theump or shoulder indicates a wound caused by
use as a pack animal.

Females: If a breeding, pregnant or lactatingrale is being sold, it most probably has
problems. Remember that a female may bella heifer because it is sterile. All four
guarters of the udder shoulik well developed, distin@nd evenly spzed. The teat
should be large. If the animal is lactatingilk it yourself or ask the owner to do it.
Check whether she is pregnant (when approacheddayl or a man, if itifts its tail, it is
considered pregnant). Ask how many calvesas delivered, ah check against the
animal’s age.

Males: The scrotum should be well develdpand penis very long. The penis and
testicles should not be injured swollen. Ask to see amffspring the bull has sired.
Calves: Try to see the mother and fattof the calves, if possible.

Q. Discuss the normal conform#&ion of male/female camel.

A clearcut sexual dimorphism can generallydiserved in camels. The male camel is
usually taller and of heavier built than thenfgde. The whiskers ten be longer, the
tushes more pronounced and in general tieeeebetter overall muscle development. In
geldings castrated before 3 years of afe, sexual dimorphism is less distinct. They
attain full height but are of light built, the voiemore high pitchedhe preputial sheath
is reduced in size and dulaa (soft palate) cabeanflated. The earlier the castration is
done, the more pronounced are its effextsmale camel. Conformation usually varies
according to production type or the geographihabitat. Draught animal, milch type,
meat and racing or ridg camels are the usually recognized typesCamelus
dromedarius.

Certain important conformation characteristiof the dromedary are: well developed
prominent forequarters, being higher théme weak appearindiindquarters. Joint
angulation is wider inhe forequarters compea to the hindquartersherefore front legs
appear straighter and more in line. Thbogls are clear of the body. A prominently

Bakhat Baidar Khan, Arshad Igbal and Muhammad Riaz University of Agriculture, Faisalabad.



Part — | Production and Management of Camels

arched back is followed by a 16 20 degree horizontally itwed short loin The rump is
also quite short with an exegive downward inclination o45 to 50 degrees from the
horizontal plane resulting in a so called gonsap. Setting of the loger and wider feet
in the front is square and even. Rear &etslightly camped wer and turned outward.
Q. Give below a detailed account of edormation faults that are commonly
observed in one-humped camel.
Angular deformities of the skeleton, es@dlgi of the limbs, are one of the most
commonly observed conformationufts in the camel. Theseafrequently seen in very
young calves. Hyperflexion of the fetlock (s&d by extreme contraction of the flexor
tendons), undershot knees andriateleviations of the carpgdints in newborn calves are
often of temporary nature. These conditiorsolve without treatent within 3 to 4
months of birth. Schematic gsentations of correct and fgupositions of the pectoral
limb in lateral view have been shown in Figure 3.
The normal position is the straight or péesg. Angular deformitiesf the fetlock cause
some discomfort to the animahd predispose to lamene&amped front limbs, either
forward or behind, might be symptoms adute painful conditionsf the abdomen or
chest or may be an indication of wounds & thot, particularly ijured sole. Figure 4
shows a schematic presentation of normalfanlty position of pelic limb of the camel
in lateral view. The straight leg and the leghg&d behind both are considered normal, if
however, the hind leg is camped forward, iofgen an indication of an acute, painful
inflammation in the abdomen.
Pigeon toes, splayed fetlock and brushkmges (Figures 5 and 6) are conformational
faults of limbs commonly seen in largeed and heavy camels living in hilly areas.
Malformation can predispose to other joproblems and lameness. Affected animals
rarely show a goodvorking performance. Camel pastists often try to treat these
conditions by branding #ghaffected joints. Occasional sess is achievenh young still
growing animals. In mature animals thendition cannot be corrected. The formation of
a narrow chest in camel can be relatedutritional deficienciesluring the early post-
natal growth stages. This condition can predse to other problenmsuch as brushing
elbows or brushing pedestaConstant friction can leatb painful skin lesions and
excessive scar tissue growdi the irritated area. Wonkg ability can be severely
impaired.

Q. What may be considered as a desirabludder conformation in camel? Also
pinpoint important faults.

Just like in dairy cows and buffaloes, a dasie conformation of the udder is of great

importance in camels. The camel’s udder mdges closely to those of cow and buffalo.

A desirable udder conformation in camel®wd include all chacteristics, which are

desirable in cows and buffaloes when nmitk by hand. The uddeshould be spongy,

guarters well and evenly developed, the teatgeladistinct and squarely placed. Spacing

of teats is an important characteristic, since both milker and calf usually need access to

the udder at the same time. Some of thmroon faults in udder conformation are: small

udder, large but meaty udder, half of the uddieformed, teats small, teats fused at the
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base with no clear distinction betweenotweat bodies and parnumerary teats.
Insufficiently spaced teats baune a predisposing source of infection from one quarter of
the udder to the adjacent one.&@lnteats are difficult to milk.
Q. Write an essay on life span of the ecael and camel mortality, indicating the
stages of life when they are more prone to it.
Some authorities claim that tla@erage life expectancy is ¥@ars. In Australia, a study
of feral camels established a figure of 3@nge However, there are people who declare
that camels live up to 50 years. This may be in some individual cases, but the mean
age is unlikely to be as muchhe literature appeate support a range of 20 to 35 years,
being representative of a large majority of the camel population. Depending upon the
continuous work intensity, theamel’s working life can reasoplgt be expected to be 12
to 20 years. The best yeav§ an animal’'s life in heavy baggage and transport work
appear to be from &g6 to 20 years. There are regoirom the UAE of good camels
winning races at 17 years age. Some aittesrclaim that breeding life of the camel
concludes at age 20. This figure appearsdiadl good for most males, but the Australian
feral camel study found females still braggliat age 30 years (Mefeld and Tinson,
1997).
Apart from generally known causef mortality such as starvation, malnutrition, fatal
injuries and diseases, there is an age specific mortality in all spebieh,is high during
post-natal and post-weaning stagkdalls to a minimum irthe cohort of 4 to 12 year
old, increasing again with higher age and heag 100% at approximately 25 to 28 years.
Whatever the causes of maditig herd growth and prodtigity are adversely affected.
The age specific mortality can be redudeg nutrient supply,better management
practices and preventiveeasures against diseases. In paldig calf mortality is in most
cases due to or related to malnutrition orv&ton, even if actual mortality causes are
diseases or parasitism. A wbkalnge of interventions i®ceivable whiclwould have a
good chance of significantly reducing eamyprtality. However, toleating high male calf
mortality in certain areas, can be anscious managemendecision which is
economically sound if the pduction target is milk rad the demand for males for
slaughter, work, breeding or racing is low.

Q. Does there exit any donmance hierarchy in camels?

Because of their tendency toe rather widely scattedeand their habit of moving
relatively quickly from one feedg point to another, camels are more demanding of their
herdsmen than are other dastie animals. This situan is perhaps exacerbated as
camels do not form kinship groups and theraasstable leadership, although there is a
dominance hierarchy in the order of #dmales > females and bachelor males >
subadults > calves, so the variable subuadd further to the lmdsman’s work load.
Many camel-owning groups have thus adopteaictid of riding one of the camels in the
herd in order to better control the group ashmle. In Cholistan deert (Pakistan), large
herds of free-ranging camels are seen andlyntbey are not tended by any body except
at milking time. Each herd has its own katamark. Since Cholistan is mostly a state
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owned large desert tract, girag of camels, cows, sheep agwhts is allowed in exchange
of very nominal charges per animal/yebdlowever, where land iswned by various
tribes and big landlords, there tending oinaads becomes necessary whether on foot or
on camel back.

Note: Figures relevant to each chapter are given at its end.
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Plate I. Sources: Isani and Baloch (2000), Gahlot (2000).
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Fig. 1. Body points of camel
Source: K. Rollefson et al. (2001).
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Fig. 3. Schematic presentation of normal and tfaulty position of the pectoral
limb of camels in lateral view: A = normal (straight or post leg); B =
contracted flexor tendons of fetlock; C = calf knee; D =
hyperextension of fetlock; E = camped behind; F = camped forward;
I = scapula; II = humerus; III = radius/ulna; IV = metacarpal bone;
V = digital bones
Source: Schwartz and Dioli (1992).
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Fig. 4. Schematic presentation of normal and faulty position of the pelvic
limb of camels in lateral view: A = normal (straight); B = camped
behind; C = camped forward; I = pelvis; II = femur; IIT = tibia; IV
= metatarsal bone; V = digital bones
Source: Schwartz and Dioli (1992).
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Fig. 5. Schematic presentation of normal and faulty position of the pectoral
limbs of camels in frontal view: A = normal; B = carpal valgus
(predisposition to C) C = angular deformity of the fetlock (splayed); I
= scapula; II = humerus; III = radius/ulna; IV = metacarpal bone;
V = digital bones
Source: Schwartz and Dioli (1992).
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Fig. 6. Schematic presentation of normal and faulty position of the pectoral
limbs of camels in frontal view: D = narrow chest (predisposition to
brushing elbow and brushing pedestal; E = angular deformity of the
fetlock (pigeon toes) I = scapula; I1 = humerus; III = radius/ulna;
[V = metacarpal bone; V = digital bones
Source: Schwartz and Dioli (1992).
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BREEDS AND TYPES

Q. Discuss new trends in classification of camel breeds.

According to conventional categmation, camels are placedfiour classes such as beef,
dairy, dual purpose and racing. There appears little justification for such classification at
present, because except in experimental lots camels are reared primarily as meat
producers; racing camels do not constitute is#pabreeds, rather are selected from
within existing populations onlgfter they have shown a fiaular aptitude for speed and
SO on.

It was once said that no true breeds coulddoegnized and camels were named after the
tribes that breed them andathtypes could often be identified with their help. Modern
classifications havadvanced little beyond these conceptscause little attempt has been
made to assign the quantitative production patarsghat are now senportant in other
species for the breed destigm. One such quantitative apaich uses six morphological
and biological characteristicsuch as habitat, function @rgeographical distribution,
physical size based on linear measurements, adasdking and rapidy of weight gain

as parameters in the breed description.Saudi Arabia, themost commonly used
classification is based on colour. The relagweportion of colouwaries from region to
region depending on the sel®n process but it is noget clear whether there are
production differences between or among th@wotypes. In the former Soviet Union,
all one-humped camels are of the Arvana bré&dee main types of Bactrian camels are
also recognized in the former Sovignion: Kalmyk, Kazakh and Mongolian.

Q. Do there exist precisely different spcialized types of one-humped camels?

In most areas camels are lipurpose animals with the feres used primarily as milk
producers, the males for transport or d@uand both sexes providing meat as a
secondary or tertiary product. Capital accustioh and security functions are also of
considerable importance for camel-owningups. Largely as a result of the nomadic
way of life there has been relatively littleffdrentiation into speaalized types in the
camels. The lack of specialization can bellaited to the uniformljharsh conditions in
which camels are bred and reared. Thusetlmavners require them to be multipurpose.
However, a sort of specialization that has ocmli is in the dichotomy of riding and pack
types, both within the ovall transport function.

Q. Do there exist pure breedef camel? Discuss is detail.

Over the last so many centuries organised efforts seemhave been made for planned
breeding of camels to create plmeeds with specific purposeas do exist in buffaloes,
cattle, goats, sheep and horsis. breed societies concemngi camels exist. No doubt
people interested in camels withtheir own regions, over g periods of time, selected
for traits which make the camel most suited work in that area. Some camel owning
groups possessed extraordinary skill and thesewable to fix the type. Such animals
were then termed a ‘breed’, which in iigalwas not a breed. The development of a
breed(s) is a slow and discouraging procespgcially in camelssince the culling rate
essentially required for rapid igetic progress is difficult to agkve in camel. The amount
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of nutrients required for full expression genetic potential may not be available.
Necessary economic stimulus has beenitackThe camel has a relatively long (on
average 5 years) generation time. Its reprodaatate is low. Neonat mortality in many
areas and situations is betwehand 50%. A further constraiihas been the necessity to
integrate camel management with thatattle, goats and sheep on the same range.
Selection for speed as is being practisedvbglthy people with large herds in the UAE,
Qatar and other camel racing countriepdssibly the one contemporary exception to
highly organized breeding. lhas been demonstrated thgtven sufficient financial
support, it is possible to meedly reduce the constramf low fertility and rearing
difficulty in camels.
While it is arguablytrue that no pure breeds exist, &nypes have evolved through time
and expediency. In some ardhg business of transportati has provided stimulus to
select for superior performance in a certarrain. Breeding has then proceeded within
these groups on a ‘like begets like’ basispdgraphy has a definite influence on type.
Mountain and lowland types existowland types can be furthdivided into riverine and
desert types. Riverine types are talbsgy animals employed for draught and baggage
work. Representatives can beesen Punjab and Sindh areaisPakistan and Nile delta.
Baggage and riding types are represented aniengesert camels. The real speedsters of
the camel world are desert bred. The lighbaoed animals of the Sudan are especially
valued for their speed.
Whether the present breed situation will chaimgime remains ttoe seen. Undoubtedly
enough variation exists in mae body weight, conformational characteristics, working
ability and production potential tmake genetic improvemepbssible. The use of such
technology as multiple ovulation, embryo tsér (MOET), can speed up the expression
of genetic superiority. Improgehusbandry practices anedith cover can reduce calf
mortality. Breeds suitable for specific purposes and regions couldorogeveloped if
the necessary economic stilus is available.
Recent DNA studies sugdethat the basis of breeds malyeady exist. What selection
has been done, has quite likedstablished heritable genepatterns. On the basis of
colour this seems reasonableith the pied camels of Maitania, the pale camels of
Sudan and some black strains in Saudi Arddeing examples. The Mauritanian camels
have blue eyes.
Q. How many camel breeds are there iPakistan? Give a povincewise list of
such breeds.
Precise information about the cdrbeeeds in Pakistan is natvailable. In fact the camel
has so far not attracted the attention of p&as and policy makeris this country. Its
importance and potential as a milk and meatipcing animal has neither been realised
nor its role in agrarian economy has bg@eoperly assessed. Moreover, export potential
of this species has also tnbeen visualizedThe camel appears to be a victim of
intentional neglect as if its an unwanted animal. Probably, none of the teaching
institutions in Pakistan offering degrees amimal science evemcluded in their
curriculum a teaching course on camel.wdger, very recentlythe University of
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Agriculture, Faisalabad, has taken leadd has included the @l in the teaching
courses for the degree of B.Sc. (Hons.) Animal Husbandry.

In spite of an all out neglecthe camel as a farm animahd as an economic entity has
not only survived but has alsxhibited a steady growth in iopulation. This fact itself
speaks of the importance of camel. A largenber of Asian and #ican countries and
Australia have shown growing interegt improvement and development of the
dromedary. Investigations to effect impravent in various aspects of reproduction and
production of the camel are derway in so many countgeln UAE, Qatar and other
neighbouring states, development of racind ading camels has assumed the proportion
of an industry. In India, aimdependent camel breeding faisrfunctioning. In addition, a
National Institute of Camel Research is i@mg there since long. The literature on
various aspects of health and husbandrgashel is flooded with the names of Indian
workers, whereas in Pakistanly a few studies on milk pduction, blood picture, some
diseases and reproduai behaviour of the camel habeen undertaken during the last
decade or so.

Countries like Saudi Arabia and may lseme others, are importing camels from
Australia. We wish that our policy makeasd the L. & D.D. Departments in various
provinces of the country could do some sesi thinking about the matter. Of course,
camels in small numbers arepexted from Pakistan too.

The only well documented information availabl@out the camel breeds in Pakistan is by
Isani and Baloch (2000). They have listeceidy breeds of camel in addition to some
information about the Bdrian camel. The characteristiof some of the breeds are so
much overlapping that it may be safely stateat there are more names than real breeds
of the camel. In other words, except some \aisginct breeds, the same type of animals
found in contiguous regions of the country are claimed as different breeds, which in
many cases, at best, may be termed as \@ustirains and not brds. Isani and Baloch
(2000) have rightly suggestdtiat there are so many gaps in our knowledge in this
regard, therefore further detailed stucheight bring more facts to surface.

On the basis of information as mentionadove, the provincewise list of the camel
breeds is as follows:

Balochistan: Brahvi, Kachhi, Kharani, LassViakrani, Pishin and Rodbari

NWFP: Gaddi, Ghulmani, Khader and Maya

Punjab: Bagri (Booja), Brela (Thalocha), Cainelpuri, Kala-Chitta, and Marecha

Sindh: Dhatti, Kharai, Larri (Sindhi) and Sakrai

Q. Give salient characteristics and brief descrigbn of various camel breeds found in Pakistan.
Weight (kg) — =
reeds of Balochistan 4 5 | B
S |29 T
2 k=) S| © -
a c |2 |2 |2 % o | > | General description
Habitat | Colour & 8 (2|2 |8 S
e = = © I
S -
rahv | Desert area Light to datk 4B 98 692 1620 587 |2.5 Baggage type, also used for ploughing, dense
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in  Chagai| fawn, grey long hair coat covering whole body in wintir,
district, coloured camelg comparatively short statey wide chest, age at
distribution | also seen Ist breeding about 4 years, calving interval 719
extends to days.
northern
area of
Sindh
achh | Areas in and Fawn 44| 76 | 662 | 2018 | 516 | 2.8 | Compactbody, short neck, when in colder areas
between Sibi they grow dense hair coat, used for riding and
and as baggage animals, because of harder feet|they
Jacobabad work efficiently in mountainous areas, age at|Ist
breeding about four and a half years, calving
interval 692 days.
hara | Kharan, Light yellowish| 42 | 71 | 624| 1929 522 2.2Small compact body, abundance of grey hair
Jhalawan to grey 3 | mixed with white hair on the body, equally
and in areas popular for work in hilly and sandy areas, |as
bordering riding animals they peofm well in sandy areas
Kalat of Kalat, age at Ist breeding about 4 years.
Weight (kg) -
Breeds of Balochistan 5
T _ |5 ~|=
Qn = V|.Q ~
>¢|58(28 inti
s 5 | <2 | € 2| 5 <| General description
Name | Habitat Colour @ 2|2 g |T
3
Lassi Lasbella angd Fawn with reddish 39 | 65| 550( 1305 30Q 1.25 Medium sized, muzzle pointed with
adjoining areas of tinge, dark red haif longer face, dual purpose animal uged
Balochistan  and cover hump, shouldgr for riding and for carrying baggage,
Sindh and part of the belly age at Ist breeding 3.7 years. Since
hometract is Lasbella, hence the breed
named as Lassi.
Makrani Makran, Kharan, The strain found in 46 | 80| 677 1929] 519 2.6 The animals found in coastal areas a
Lasbella, parts of coastal areas df comparatively slim and smaller. The
Jhalawan and in Karachi and Makrar Jabilu type (mountainous) have long
some parts of is light brown being hair and comparatively stout built up,
Dadu & Karachi darker over neck anf short neck, medium hump mostly soft
flanks: The Jabily footed; Jabilu variety has hair wi’th
strain is brown to darf black tinge on neck, flank region and
brown, fawn coloured legs above knees and hocks, Makrpni
animals also seen camels are baggage type, if properly
fed females are fairly good milk
producers, age at Ist breeding [on
average is about 4 years.
Pishin Pishin, Quetta andLight brown to dark] 49 | 98| 702| 1720, 354 1.9 Pishin camels are baggage type al
adjoining areas brown carry heavy loads;omparatively shor
statured, very sturdy, perform well
both in hilly and sandy areas, cream
coloured animals considered inferigr,
age at Ist breeding about 4 years.
Breeds of Balochisan Weight(kg) | = — 1T @ 9- ©
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(@)
= o
. £15 |3
Name | Habitat Colour @ g 2
Rodbari | Makran  coasta| Dirty grey to lightred | 49| 118 70F 1693 467 3|(BBaggage type, comparatively slim
range, Pasni body, short neck, part of neck that
Turbat, ared joins head and body including hump
around  Gwader are covered with dense growth of hair,
extending to used for lifting water from deep wells,
Panjgur and part of age at Ist breeding about 3 years.
Khuzda
ds of NWFP
i Lucky Marwat, | Creamy white 41 70 589 1310 315 2|Baggage type, also used for draught
part of Waziristan purposes, tall, well built, strong and
Agency and D.l. massive legs with good stamina [to
Khan work. It is considered by some |a
crossbred animal. Age at Ist breeding
over 3years, calvig interval 736 dgs.
[2)
=2 S _|§ | o=
g% |5 |28|82 58
ne | Habitat Colour a8 |2 | X= g €| ® £| General description
= S| 5 5 O £
mani | Dera Ismail Khan| Mostly white | 50 | 125| 738 2041 538 80BTall, sturdy, baggage type camel,
also found in D.G/| coloured broad forehead, shallow depression| in
Khan and Zhobe the middle of bridge of nose, lips large,
area lower part of the head and the
adjoining lower part of the neck
covered with dense hair, good stamjna
to work, also well adapted to work [n
forest area, hayield 1.7 |g.
ds of NWFP Weight (kg) o S
v _|s&l§
o Do 8|l Ew
c| € |2 |>¢ Ej__’-i?@G 1d ioti
- = =) x| 5= oS eneral description
ne | Habitat Colour 518 |2 |ES |2~ P
RS
ler Southern most part Creamy white 45 78| 671 6B6 | 450 789| It is a long legged slim breed, neck

of NWFP, short, dorsal and ventral surfaces of the

extending to areas body run almost parallel and the body
between Sulaiman looks like a barrel, hump is small and
Range and Indus placed right in the middle of nearly|a
river straight back, primarily a baggage
breed, hair yield 2 kg.
3 Tribal areas of Dark brown to| 50 | 119| 722| 1519 480 80F Its general look is that of a Bactrian
NWFP blackish camel, neck short, well built and

sturdy, dark brown long hair form
mane as well as present on lower sjde
of neck, throat, flanks and hump; long
eye lashes and long hair in the ears,
primarily a baggage camel, but also
used for riding in rugged mountainous
areas, hair yield 4.4 kg, because of|its
good speed it is locally named ps
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| | [ [ [ ] [ [ ‘Maya. |
ds of Purjab Weight (kg) = ®?
o c 2 o
< S = g%\ % S g =
=] [ = Slec|l=ad - .
ne | Habitat Colour & g 2 |5S/88(8 % General description
Q2 c
obel- | Pothowar plateau Fawn 54| 129 | 741 | 1660| 553 812 Primarily a draught bregd,
including Attock, occasionally used for riding, mostly
Chakwal, heavy weight animals, large head,
Rawalpindi Jehlum short neck, dense growth of brown hair
and parts  of on throat, upper half of neck and
Sargodha and hump, muscular legs, ears small, age at
Mianwali Ist breeding 3 years, hair yield about 3
kg.
- Pabbi, Kala-Chittgq Mostly creamy, but 48 | 90 | 691| 1496 310 82D A fine baggage type camel, adapted to
a range, Sohawa andanimals with darker work in  rugged  hilly area
Salt Range shades also seen comparatively heavy breed, neck |is
massive with its three-fourth palrt
covered with dark brown hair, ears| a
bit longer, hump well developed with|a
steep slope to the rump region, |ts
home tract almost coincides with that
of Dhanni cattle, age at Ist breeding
about three and a half years, hair yield
about 2 kg.
ds of Purjab Weight (kg) w m
o S3| o oy
< S = 'g%\ % = % =
pre=] c = ] = = . .
ne | Habitat Colour Elg § <2 | 5§ s S | General description
= =" 75| ¢
= A=
cha Cholistan  desert Chestnut to blackish 43 | 75 | 637| 4180 429 748 Marecha camel serves |dual
ra) and adjoining| shades, other shades purpose, riding and baggage,
irrigated areas, also seen females are good milkers, they
some  specimens have medium head with a pointéed
also seen in D.I muzzle, body in general not
Khan and massive, legs long, hump well
surrounding areas developed, neck comparatively
long, age at Ist breeding is mofe
than three and a half years, hair
yield 2 to 2.5 kg.
| Cholistan and Thal] Fawn is the favourite 44 | 75 | 656| 2056 565 752 Good riding and racing animals,
ja) deserts colour, brown andg have lean body structure, mainly
white shades alsp desert animals but when kept |in
seen irrigated areas they become hegvy
weight, their gait very smooth,
without jerks, males trained far
dancing and acrobatics fetch high
prices, females good milkers, one
strain of Bagries called Rojhan |fis
found in Multan and D.G. Khan,
age at first breeding is a little more
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| | | | | | | | than 4 years, hair yield 1.5 kg. |

Breeds of Sindh
Dhatti Dhatt area in Lightto dark fawn 40| 65| 570 2845 530 721l  Excellent riding and racing came

(Thari) Tharparkar, alsq well adapted to travel fast on sandy
found in soil, easily trained for dancing and
Mirpurkhas, to perform acrobatics; Dhatti ja
Umerkot, Sanghar typical desert camel, has a slim
and Badin body and long legs, head small and

well carried, belly appears tucked
up; belly, head and portion of the
neck close to head covered with
bushy hair; age at Ist breeding over
3 years, hair yield 2.5 kg, home
tract Dhatt, hence breed named

Dhatti.
ds of Sindh Weight (kg) ? Q
c
< g’ = E%\ % ‘8’ g\%
pre] c =] = — == = .

ne | Habitat Colour = § =2 | 85| 3¢ General description
= =" |- 5| ¢
= £

ai Kharo Chhan and Dark brown to black 43 70 60R 1834 320D 711  Kharaies are medium sized| neck
Chohar Jamali and legs comparatively thinner,
also found in hump well developed, long blagk
coastal parts of hair in ears, body surface |s
Karachi, Thatta, covered with curly brown or black
Badin and parts of hair, used mainly for riding and
Kacch traction of load, they provide

riding entertainment to visitors at
Karachi beaches, age at |Ist
breeding three and a half years,
hair yield over 3 kg.

i Mirpur Sakro to| Reddish brown, 41| 68 | 571 1480 312 720  Sakrai serve as baggage animals as
Sujawal Tallukas neck more darker well as for riding. They are not as
of Thatta district good for riding, medium sized

animals, short hair coat, hump
comparatively well developed.
They also  provide  riding
entertainment at Karachi beaches,
age at Ist breedingbout three and
a half years, hair yield 2 kg.
ds of Sindh Weight (kg) Q Q
c
< 8 = é%\ % ig’ §§
= c S5 = = == . -
ne | Habitat Colour S1g |3 |2£ |85 | § | Generaldescription
= =" |5 | ¢
= £
In and around Dark fawn to dark 58 | 14 | 765 | 1818 512 704| Larries are riverine camels, good
hi) Hyderabad and brown 5 baggage and draught animals, heavy
Badin, found on weight with massive body frame,
both banks of rive head large with a prominent
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Indus, found in cranium, broad chest, massive neck,
most  parts  of hump well developed, legs strong,
Sindh body coat short, tail broad with hair

on sides and a tuft at the end; hump,
upper half of the neck and shoulders
covered with long hair, no good for
riding, age at Ist breeding four and a
half years, hair yield about 3 k
Since they are found all over Sind
therefore named Sindhi

>

ds of Purjab Weight (kg) ™ m
=) £33 | o )
(@) T o
c 20 =3 £l
. €5 |3 |28|¢ < | 2T | General description
ne | Habitat Colour o |2 |% |E= |52 |03
= k5 £
A Parts of Jhang|, Dark brown to lightf 47 | 84 | 691| 2841 478 754  Mainly found in riverine and
ocha) | Multan, black irrigated tracts, big, tall and strong
Muzaffargarh, body with a massive head and
Mianwali neck, muscular legs, broad chest,
including Thal well developed hump, somewhat
area hanging lips, good baggage
animals, a section of people raiges
them as fighting animals and earn a
lot of money, age at Ist breeding| 3
years, hair yield about 2.5 kg.

Q. Give a detailed account obaggage or pack camels.

‘Baggage’ is the preferred term for camelacs the word ‘packis mostly used for
horses and mules. The camels ety goods on their backe called ‘baggage camels’.
They are usually heavier inrgtture than the riding type. Heavier muscling, particularly
in the hindquarters, signifies a better abilitystand up with the kd (Figure 7). Good
general conformation is desirable. Baggageeala, as implied by their main function,
have slower speed than the riding camelanmy situations it mape advantageous if
the baggage camel carsalbe ridden, usually as a paftthe total load Therefore, the
more comfortable, better going camels are graddly selected for th dual role. Larger
feet may be desirable to spread the bassupport and reduce the foot/ground pressure
per unit area. Castrated animals are the ¢insice for commercial caravans. Animals of
about 650 kg liveweight are wsidered ideal. Lighter aneis must be loaded more
lightly.

For almost continuous work,laad equal to one-third and naiore than one-half of the
camel’'s body weight is comphle with continuing goodhealth and performance. With
this load the camel comfortably can cover 30daw. The loads determined not only by
the age, sex and stature of the animal, but laysthe terrain to b&aversed, the season,
the availability of feed and water during goairney and its duratiorOverloaded and/or
overdriven camels lose body weight and lmeeoprogressively weaker, despite being
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well fed. A general rule to prepare a worledule is that the camel should be allowed
one day of restor each day worked, bubhe rest period may be allowed after a work
period of several days. Preferably, the tesullowed in a favourable area. The working
day should be restricted &bout 8 hours. The camel bgia ruminant needs ample time
to eat and ruminate. A camav incharge who knows th@ute will preplan his stops
accordingly at favourable campsites.

Loading the camels should corante early morning and hatleem moving as early as
visibility permits. In real hot climates, thmarch should stop at chimorning, the loads
removed and, if possible, the camels alldwe browse. During this break the saddles
may not be removed, but at least oncdydine saddles should be removed and the
camels examined fany problems, which might lead torabion or pressure necrosis of
the skin. Overloadingpverdriving and ill-fitting saddles adversely affect the animals
making them ulcerated, thin with bony p@nmore prominent athe end of a long
journey. The march is restadtafter mid afternoon. Wheterrain and visibility permit,
night travel may be favoured because it dsdhe heat of the gaand keeps the camels
warm during the cooler hours. One man catihout much difficulty control at least five
camels, the total transportedrpean may be equal to that of a small truck. This means
that in a country where theads are poor to non-existettie baggage camel may be the
transport of choice.

Loading of the camel is beatcomplished with the animai sternal recumbency and,
unless it is a fully trusted animal, the front leégsl in flexion by a rope over the neck or
the halter held by an assistaRtacksaddle design varies a gréeal in different regions.
The loader should always makare that the saddle is adetely padded to prevent skin
abrasion, that the load is evemlistributed on each side andhttihe load is kept clear of
the hump. Wherthe camel is standing aftéoading, girths may béght enough to just
permit passage of the hand. No part oé tload should resti freedom of limb
movement. Over tightening of the flank girtlither per se or as agselt of load slippage,
can damage the penis and urethra of male camels.

Conditioning of working cameldaggage, draught and ridiig important. Ideally, this
means gradually increasing the load and dcsaraveled from halfo full over a period

of 8 to 10 weeks. This will benefit musculokital system as well ahe skin which will
become tough at the load begrpoints and more resistantsaddle sores. Fully loaded,
unconditioned camels and those oaded, are likely to haweifficulty lifting the load
and are subject to tearing thie muscular attachments oktforelimb. Longcamel trips

or continuous daily work shadilbe planned on the basisafoaded camel travelling 15
km/day (30 km travel and one rest day). They can be pushedhardtsr, but their body
condition will not holdup, their resistance to disease will be diminished and their
working life would be shortened. Well maged camels involved in baggage and
transport work are expected to have nalrmorking life from ag 6 to age 20 years.

Q.  Write a note on draught camels.

There are many countries in Africa andfeav in Asia where even today the camel
provides power for wheeledransport, tilling of agricitural land, grain grinding
machines, for oil extractiodevices, cane crushers afut drawing water from wells.
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Castrated males of a heavy build are pretelrat all types and even females are used.
The camel is roughly comparable to thght draught horse in power output but
staminawise the camel far excedllie horse. The camel cantwernessed to two or four
wheeled vehicles. Large teams were once wggulll wagon loads of wool in outback
Australia. One example is that a transporter in Australiho regularly hauled 14 tons
of wool with a 14 camel team. Daily stag#s30 km with the laded wagorand 45 km
with the empty wagon were common for Juwalian team. May be the camels were
changed along the way on long journeys and/malsly rested at the end of each trip. It is
a general rule that one dayrefst should be provided toetltamel for each day of heavy
work, but not necessarily day lolay. Perhaps work a weekdathen some days spelled.
Otherwise the animals losedy condition and general Hdmand resistance declines.
The draught camel drawing a wheeled vehicle the advantage that it is not constantly
supporting a heavy loambainst a gravitational pull. Ontee load is rollig over the firm
ground, the tractive effort is minimal orvid going and almosiothing on a downgrade.
Big effort is only required to start or makiee load moving andén upgrades. In fact
many camels are renowned foradepull ability. Theyhave been used to extricate stuck
up motor vehicles.
For ploughing the camel can lbsed singly, in pairs and ew yoked together with a
different species. The stature and morphologythe camel requires a relatively high
point of draught ad, unless the traces are relativielyg, there is tendency for the plough
to lift. Possibly a camel of heavy build bstort in legs should be selected for tillage
work. Otherwise the distana# the camel in front of the ploughman may require the
camel being led by another person. Six tgheihours of work peday is reasonable.
Since ploughing usually is a seasonal work,dfee rest for the camel is not a problem.
Off season provides ample time for restl aecuperation. One really good camel can
plough 1 hectare of medium resistance landdrhours working 7 t8 hours/day. In any
form of draught work, particularly when pighing, it is importanthat the harness is
properly designed to suit the animal’s morggyl. Otherwise up to 50% of the animal’'s
effort may be lost.
Q.  What do you understand by the term'downer camels’. Givethe causes along
with a suitable treatment.
Camels that are unable to rise to a stan@wgjtion are called dovem camels. There may
be a variety of reasons for this problentlsias damage to muscles, bones and nerves.
Metabolic and some severe infectious diseasayg also result into this type of inability.
Severe pelvic fracture, hind leg long bonacture, broken backspinal injury and
infections and abscesses,aml poisoning, snake bitdjck paralysis and epidural
anaesthetic overdose all catsis inability. In adition, some camels conditioned by bad
training learn that they can evade the harsllmtentions by meely getting down and
refusing to rise to standing position. It lBwever, necessary to be sure that there is no
other reason for the continusgtumbency before using forteinduce the camel to rise.
Pain and inflammation is often at least paftthe reason for the camel’s involuntary
recumbency. Therefore, earige of antiinflammatory drugs e.g. Finadyne, Dexatomonol
and corticosteroids (Dexone-5) can be ohdfé. As soon as the primary cause of
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recumbency is determined, tteatment must be pursued witlyour. A debate exists as
to the value of using slings get the camel off the grounds against allowing it to be
recumbent until it either recovers or is desihio be a hopelessise. However, over the
time it is necessary that thesemals are assisted to standedst twice in 24 hours and
given support for some time to watch whettiey have gained stability. It is important
that these animals be feal sound nourishing diet sthat their strength may be
maintained.

Q. Give a full length description ofconformation of riding camels.

Riding camels should have a well-balancedformation so that both the rider and the
camel are comfortable at the faster gaitseylare finer boned and more agile than the
heavier baggage and draught camels. The $betld be of medium size, but large
enough to support the weigbt the camel and rider and athenough to be consistent
with agility. The forefeet shdd face forward while the hindhay toe ouslightly. The
sole pads should be tough,ty#iable and evenlyorn. The forelimbsshould be well
muscled, long and straight and, while closgyether than in the beier types of camels,
the elbows must not brush thedpestal. The hind legs shoub@ long, nearly straight to
guite straight and free from sickle hocks dmving. The croup shddi slope anteriorly
up at 45-55 degree. The thigh and gluteal nass@lthough small in camels and more so
in riding camels, yet be well formed.

The head should be smalliglne and neat, with large pronent eyes. Thaead carriage
should be such that é¢hanterior facial plane is almogarallel to the ground. The neck
should show goodanuscling without coarsess. It should have Bw body attachment
and extend forward horizontally for almostfhef its length before sweeping vertically
upward. The body shtdishow goodchest capacity. The flanks should be short and the
abdomen small but well rounded.

The description given above shéunot be interpreted to @an that animals lacking all
the above features cannot be ridden. Aaynel can be trained to be a riding camel.
However, animals with less desirable amnfation are usually less comfortable and
tiring to both the rider and theniges, especially over long journeys.

Military protocol and recordprovide the best insight inttihhe capabilities of the riding
camel. The load includes rider, saddle, aram] personal gear for army camels, which
together make about 160 Kbhe standard daily patrol f&cgyptian Army camels was 40
to 50 km, Australian Camel @us 55 km for 5 days anddran Army camels 50 to 60
km/day. In Sudan, 60 km/ddpr 5 days and the same fr Rangers Camel Corps in
Pakistan. For long and/or stressful jowysmethe camels must be conditioned first,
commencing with some half distance, hakkag work and should lggadually built up to
the required performance over a period of several weaks.

The center of gravity of the camel is saicbtabout 15 cm abownd behind the elbow.
Therefore, for long journeys it is preferalbbe the rider’s position to be in front of the
hump. This position affords tier control over the camel. Foacing and the training of
novice riders, a position behind the hump isfered since it gives the rider a definite
sense of security. In an emergency he casmthe hair on the top or sides of the hump
(Manefield and Tinson, 1997).
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Q. Are riding and racing camels muchdifferent conformationwise? Give an
outline of selection, training and management of racing camels.
Conformationwise racing camels are not mudfedent from real riding type of camels.
As a matter of fact racing camels emerge ffora and faster groups of riding camels. It
is their training that helps &m develop into racing camels. The fastest of them appear to
have developed in Sudan, &re racing as a sport alsocacs since long. Camel racing
has probably been going @imce the animal was first employed for riding. As a highly
organized sport on specially prepared tracks, with rules governing participation and
conduct, it has only beeggoing on for the last two andnalf decades. Royal sheikhs and
other wealthy people have set up breedingters, some using sophisticated artificial
breeding methods, to speedthp reproductive rate of their best camels and increase the
likelihood of producing champions.
Although seemingly the camel does not appedieta trainable animal, yet training must
be undertaken to condition dle body systems to withstatite physical, physiological
and psychological stsses involved. The intensity @bmpetition dictates that every
possible advantage must be exercisettesiraces may be won or lost by a few
centimetres. In the Arabian states, seasonal training commences in July/August with long
training walk/jogs (gradually increasing #0 km) in the early cooler hours of the
morning. Practice conditioningaces commencing at 2 and wioidk up to 4 km are held
regularly in September on country tracks. These tracks are generally straight raceways
fenced with a top rail of water piping anccauple of plain wires. Gradually the camels
are jogged and raced into fitness to race longgances. In the UAEacing on the main
tracks commences sometime in October and thraugh early April. In fact, there is
some racing activity year rounghile the already trained racing camels are resting from
May to August, the new 2 year old crop isrgetrained and tested in the early hours of
morning.
Segregation of competitor camels is madd fors the basis of purebred local, crossbred
Sudani and pure Sudani. They are further subdd/ito run in age groups of 3 to 4 years,
4t0 5, 5to 6 and over 6 years. The crderior age is tooth eruph. Serious racing
commences at the distanceSokm. As the season progressesst of the races are held
over 8km. Tracks are so constructed as to pravidelistance with ongrcuit. Over an 8
to 10 km distance the camaisay get quite a long way awdsom the spectators. To
compensate for this the grandstands are eqdippth television setdkace times do vary
from track to track. For 5 km a very goothé is under 8 min 30 sec, for 6 km under 10
min. For 8 km the best time is betweenal®l 14 min, but camels running under 14 min
20 sec may win some races. For 10 km the forests are under 18 min, but 18 min 20 sec
can still win some races. For a detaileccamt of training racing camels, you are
referred to Manefiel and Tinson (1997).
To be able to select superior racing cameisan early stage of their career, three
scientific criteria are suggested. It has bdemonstrated that camels that have exhibited
superior racing performance have hagéa maximum oxygenptake capacity (V& ay
than individuals with poor pormance. It is an inheritettait and no training method
seems to modify it. Better camels have ayQclose to 60 ml/kg/min, while poorer
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performers may be in the 40%0 range. The same superiomeds have also been shown
to generate less plasma lactate when theyegercised at a given intensity (velocity and
time) on a treadmill at a sub-maximal level siigefor this trait would be best performed
up to a 5% slope. Also, superior camelséna greater stride length, both pacing and
galloping. This is also probably an inlied characteristic. A stly showed that the
fastest camels had the longest stride lemgith the lowest stride frequency. The fastest
camel had a stride length 6f6 m and a stride frequency bf64/sec at 32.5 km/hour.
Such assessments can be mhgaising a treadmill. For V.« any workable system
that can be used for the horskould be adequate for the @nThe design and fitting of
the mask is important, especially for the closgstem where an airtight fit is required.
Management: For the purposes of management, racing camels are generally kept in
camp groups of 25-50 animalsraist throughout & year. Basic training of new young
camels commences in special canap about 12 months of agsfter this they are tried

as racing camels and only the swiftest findrthay into a racing aap at about 2 years
age. During the racing seas the camps are usually cetized near the race tracks,
forming large communities of camps with tisands of racing camels. During the resting
(hot) season, the camps generally dispéim@@ the central location to some favoured
area where the camels may be allowed fregirg during the day. These areas are also
chosen for their relative freedom from wongiinsects and disease occurrence. Each
camp is self sufficient in wvang all necessary personne, water tank, a vehicle to
transport fodder. Some groups may haeeess to a purpodmiilt training swimming
pool and a treadmill. Each camp is under tbetiol of a head trainer whose assistants
are responsible for timely feeding, exercasel continuous care of the animals.

Until a few years ago, all camels were tethered bairied object within their camps, with
front leg hobbled with a rope. This methadstill used for may young camels. Now
portable pens constructed from steel pipiage becoming popar. They are so
constructed as to pin together to form smpalhs or large yardSome people do provide
permanent stabling for their iamals. They are usually rurs 4x4 meter pens under a
gable roof. Height at the ridge is about 4teng and at the eaves 3 meters. Most camps
provide at least plywood or date froneqles) shade houses for the summer, often
tethering the camels under them. This danprotection from radiant heat affords
significant comfort. The desert nights and winds be very chilly irwinter. To protect
the animals from wind chill, a common practicéasurround the campith a permanent
wall, a shade cloth fence, or bulldoze aisurrounding earth mound behind which the
camel can couch and shelter.adition the camels are ruggetth a blanket. Nothing is
worn for fast training runs (tafheems) on the track.

Feeding: Feeding and watering is performedlylaThe camels eat and drink from flat
troughs approximately 90 cm high, 2.5 mistébong, 1 meter wide and 30 cm deep.
Alfalfa and hay are often fed in similar troughgh fine mesh bottoms. Several camels
may eat or drink from each trough simultarglguFresh water and feed are delivered
daily by the camp’s vehicles. Little actualbgming is done but the camels are washed
almost daily with a motorized pump mountedtba back of the war tanker. Camels are

Bakhat Baidar Khan, Arshad Igbal and Muhammad Riaz University of Agriculture, Faisalabad.



Part — | Production and Management of Camels

usually not watered within 48-72 hours prtor competing. This practice has not been
found detrimental to their performance.

Fresh cut alfalfa is the main source of roage in racing camel’s diet with occasional
feeding of hay during times of shortage, white main source ofnergy is barley. A
typical daily ration contains 18g (fresh weight) of alfalfaops, 3 to 4 kg of soaked
whole barley, 1 kg of dates, 2 litres fresfilk, occasional hay and in some camps
vitamin and mineral supplements. Thesamilies are divided between two feedings.
The camels are reported to runlvad look healthy on this €, but there are reports of
frequent digestive upsets. Tlygantity could be reduced the grain was cracked. It
would assist with maintenance of less acichen pH if more of the alfalfa stem and/or
more hay is included in theatio to increase the roughage and decrease the protein.
Successful feeding of the racing camel requttet its ration must not be too bulky and
gut filling to allow the camel to produagtimum performance and it should not be too
highly energy concentrated and low irfbré to permit healthy rumen function. The
feeding of vitamin and mineral supplementbé&oming more common to seek some sort
of specific performance boost rather thmaximizing performance by optimizing general
health through better nutritional practices. dfiwof the supplements fed are washed and
excessive gquantities may in fdse harmful. If some trainers have some success, they
tend to think that if the recommended amasrgood then more must be better. Camels
in the UAE have been shown to be defnt in vitamin A precursors, vitamin, Eand
vitamin E.

The racing camel trainer likes his camelgtesent the silhouette (a profile or shadow-
outline portrait) of a fit greyhound i.e. derline of the abdonmearched upwards. He
feels, probably correctly, that a large ballypedes the forward action of the hind legs
and reduces the power to weight ratio. A rameasonably full of fibore may be a healthy
one, but it appears to be an unnecessary weight on race day. Management and feeding
practices given above pertaining to the raagagels reflect those being followed in the
UAE, probably the world’s premier camekiag country at the present time (Manefield
and Tinson, 1997).

All camps are visited at letwice each week by a veha daily when required. Some
Sheikhs owning large camel herds emplogittown vets and technicians and have
sophisticated private laboraies. Routine blood and faecshdmples are examined every
4 to 6 weeks. Additional samples are cobelcfrom sick camelfor diagnostic purposes
and whenever the camel registers a poor pedace. Blood is drawn 48 hours after the
race or fast track run to allow homeostasitetod to normalize thmeasured values. The
blood is collected intoplain and EDTA evacuatedubes for biochemical and
haematological screening. &tblood is obtained before the camels eat or leave for
morning exercise.

The trainer and his staff are very closéhe camels and observeetemallest and most
subtle changes in their behaviour. Cert@arameters have been found useful in
evaluating a camel’s fitness to compete (matessarily to win).Although PCV cannot be
used as a parameter to indicate fithesbag been noted that camels generally perform
best at values between 27da3%. The wise trainer anihe technician attempt to
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maintain the camels withinéise limits. Low PCV may bessociated with environmental
stress such as going to a new race venue setarf disease or digestive upset. It appears
to be seasonal with the coming of warmnerather. Severe paitism and trypanosome
infection are potent causes. Evéthe parasites are not seen in a blood film, but if PCV
Is <25%, trypanosomiasis can be suspecteitti bases caused by stress or idiopathic
factors will often improve dramatically followy the administratiomf haematinics and
vitamins as tonics. To tredw PCV, Hemo-15, 10 ml andurocyl, 10 ml, both together

in the same syringe 1V daily farp to 7 days is useful or k©/12, 10 to 20 ml IV daily

for up to 5 days has giveggood results. It is advisabto give some vitaminBas well.

High PCV may be due to temperament. Twaryeld camels, during their first year in
camp, are particularly prone to it. The restranust be gentle and the venipuncture and
blood extraction done quickly and smoothhaifalse high reading isot to be obtained.
Some are even difficult to put the halter on and are upset and have a contracted spleen
even before the techniciaapproaches. Allowance foreslated PCV and erythrocyte
count has to be made if the serum protesi within the normal range. The expected
elevation is about 4%. True elevation of P€&ms to be associated with imbalance in
water and electrolyte intake. The performan€enost racers begins to deteriorate once
the PCV reaches 35-36%. The serum protaemy be at the upper normal to slightly
increased level. For markedcheases in serum protein occur in camel when it is severely
dehydrated. Good response to treat fugh PCV is usually obtained by the
administration of electrolytes such as Leetdlus or Hydrate Quid twice daily for 3
days.

Serum iron levels fluctuate drastically in calmNormal levels & between 50 to 150
pg/dl. Levels outside this range can indidéie onset of a serious disease and the camel
needs to be carefullynonitored. High iron level (>15@idl) with concurrent low PCV,
has been reported in a group of camels wgpanosomiasis. Probably in these camels
iron was being released from damaged red dablser than it could be stored and/or
excreted. Low iron level may be treated witifections such aklemo-15 or Hippiron.
High iron level can be due tanderlying disease or over@me. Excessive parenteral use
of iron has caused kidney dageain equines. Serum copper levels are also regarded as
important and optimum racing levels are batw 50 and 100 pg/dl. Supplements used
are Bomin, 20 ml, one dose or Copprite cags® of 4 mg repeated after one month.
Copper absorption or availdity is complicated by the leve of molybdenum, sulphur
and iron in the diet. Although camels are mtwlerant of low and high levels of copper
than sheep and goatget the intake needs to be mimmed carefully because excessive
intake is associatedith poor performance.

Depressed appetite may be shown by camiés racing when ovstrained, in iliness,
due to boredom with the diet oray be a chronic state of rumai acidosis. It is important
that the cause is identifieth conjunction with correction othe cause, Vigest can be
used as an oral medication or Mega B, ) once daily can be injected as a tonic
restorative. Camels that leave grain and/ @dt lucerne should be given some hay since
they are probably acidotic. Asral dose of Ruminodigeshd Bykagest antacid will help.
When ruminal atony persistseocud powder, one, twice dailgr three days will help.
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Q.  Write a note on milking camels.

The greatest collection of milking camelsvéo five million) is in Somalia and the
adjoining areas of neighbourimguntries. The milk of theseamels is the main source of
income and a key to ¢hsurvival of the asstated human population. Even here, where
great use is made of the camel’s ability to e milk in very arid area, no selection has
been made on the basis of measured pritiduction. Good milking camels do exist in
Pakistan and some border areas of Indialit potential to progce more milk has not
been properly exploited. In North EasteAfrica where about two-thirds of world
dromedary population is found, so greathe requirement for milk production and so
low is the camel’'s reproductive rate th#itfamales will be bredand milked. Culling of
any animal with mammary gland seems imgassiTherefore it is not possible to apply
the degree of selection pressure necessargichieve increased production and type
fixation.

No reliable work on resultfrom selection seems to haween published. However,
enough variation exists for geftion to have significant beiite Milk production for 305
days has been reported to végm 1200 kg to 10,700 kg. #hows that given sufficient
time for selection for milk yield, milk cplity, less intense maternal instinct and
development of management systems, cata@lying may be commeally feasible. It
appears appropriate to suggest that if a inglkype is to be developed, such activities
will need to be carried out at appropriate institutions.

Q. Discuss the salient features of Bactrian camel.

The Bactrian cameldJamelus bactrianus) is two-humped. It is a sbof the closest cousin
of the one-humpe@amelus dromedarius. It is possible to intereed the two species. The
female progeny are normally fertile, long hungpa feature of the crossbred animals.
Embryologically they are ideéical and may be subspecieta single humped species.
The breeding of Fhybrids probably commenced ZD§ears ago and was a thriving
business in Syria and Tkey seven to eight decades befpresent (BP). The favoured
cross was a Bactrian male to a dromediyale, but the reciprocal cross is quite
possible. 5 were frequently backcssed with a male of either parentage, but the
Bactrian was preferred as the progeny rededithe male paremhorphologically. Other
crosses, especially the, kK F, were considered to produceeaker animal with an
unpalatable temperament.

Bactrians from Bactria, an amcit name for the region of \&tern Asia between the Oxus
river and the Hindu Kusimountains, is regarded as atpaf the natural range of the
Bactrian camel. It did not spread to the ektef the dromedary, and came to occupy a
range running east-west adjacémiand sometimes overlapping the northern boundry of
the dromedary range. This area includes mainatand the cooler deserts of China and
Mongolia. The Bactrians prefer an habitathvan average ambient temperature <21°C,
but the range of temperatures in these desm@n be very high between summer highs
and winter lows. From ancietitnes the Bactrian has beensed to produce wool, meat
and milk, and was first recograd as an important draught animal on the famous silk
road. Today, they are primarily kept fovool production in Cima, Mongolia and
southern parts of former Soviet Union. efd are found different breeds/strains of
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Bactrian camels in various parts of their rangeportedly developddr varying purposes
such as superior wool or milk producticor draught capability Compared to the
dromedary, the Bactrian is generally a pogmexducer of milk (average two litres/day),
but a better producer of wool. Its draught dalig is about the samas that of a one-
humped camel.

One of the most striking differences betwdka dromedary and the Bactrian is that of
hump; the other pertains to the distributiow &haracteristics of coat. The Bactrian has a
thicker, longer coat, a mane on the upper ancusides of the neck and an obvious tuft
(like a forelock) on the foteead. The elbows and forearmue also covered with long
hair. Their heads are relatively fine and thmdies are strong and robust. They are not as
nimble (agile) as most of the dromedariest the work rate at slower speeds is
comparable. Their body colowaries from dark brown thugh fawns to grey with an
occasional white, which is highlyriced. They can endurerdahip and within their own
range can easily survive f@rto 8 days without water.

For some time it was believed that the Bactreamel no more exis in wild state.
Recent investigations, however, have shown wilat Bactrians existn a border area of
China-Mongolia, in Lop Nurarea, Aljin Mountain areand TaklamakarDesert. The
number of such animals is very small (70@30). Uncontrolled hunting and their capture
for domestication adversely affected wild Bactrian population. Severe drought in 1980s
further reduced their number. In contrast ttumber of existingomesticated Bactrians
is estimated as 2 million. Toqtect the remaining wild Bacéms, a joint project has been
launched involving the Chinese Environm@&nbtection Agency and the UNEA together
with Mongolian and Russian inputhe Lop Nur area having abt 100 animals, has been
proposed as the site for the Internationat&stion Center for the wild camel and the
Wild Camel Protection Society fideen formed tprevent the extinction of the Bactrians
as a wild species. The Bactrian camebvrtroduced to Ladakh area in thé"i@®ntury

by traders from Tibet. With the closure thfe trade route in 1950s, the animals were
released in the grazing area of Nobra situateah altitude of 3000 metres. They became
a tourist attraction there. Because of thewindling numbers a protection project is
underway to preserve them.
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Plate IV Marecha camel

Plate V. Maya camel
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Plate IIT Lassi camel
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Fig. 7. Schematic presentation of the racing camel (above) and the heavy
baggage camel (below)
Source: Schwartz and Dioli (1992).
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FEEDING AND NUTRITION

Q. Describe some of the peculiar feat@s of Camelidae in respect of their
nutrition.
All Camelidae have a th upper lip, split in the middlegnd prehensile for selecting and
grasping feed. The upper denpad is hard. The small tongigevery active and helps in
feed selection. All the salivary glands aexy well developed and these allow digestion
of the feed to start immediayelvhen it enters the mouth. &lmesophagus is very large.
The size and long legs of the camel, its eroy in the use and turnover of water, its
ability to stand high levels of salts in ifsed and water and the peculiarities in its
digestive system and digestive processesadagptations to the idr environments in
which the camel is usually found. The Camadidseem to be much more efficient in
digesting dry matter, fibrenal crude protein than other ruminants and domestic non-
ruminants. The way in whichéhstomach contents are turr@cer rapidly and frequently
(although kept in stomach for a long times probably the reason for this better
efficiency.
Q. Is camelid stomach differentfrom true ruminant stomach?
The camelid stomach has thrdistinct compartments, whereéisere are four in true
ruminants. Although Camelidae are rumingtianimals they are not classified as
Ruminantia. They differ from true ruminantstirat they walk on thpads of the two last
digits instead of on the ko of the foot, they haveno horns. The same general
characteristics of rumination and microbdibestion of fibrous feeds in a large and
compartmented stomach system havevetted independently in camelids and
ruminants. The independent developmentltedun marked differences in morphology,
histology and motilityof stomach system.
The forestomach in camelids c@sts of three distinct congptments. The largest one is
compartment 1(C1) which is sdivided by a strong muscular ridge into a cranial and a
caudal portion. The relatively small compagmh 2(C2) is only incompletely separated
from compartment 1. The ventral partstbé compartments 1 and 2 are made up by
series of glandular sacs. Compartment 3(683% long tubiform, itestine-like organ,
situated at the right side @bmpartment 1. The HCI proding hind stomach (H) is a
short terminal part of the tubiform compaent 3 with no clear separation from it. The
dorsal parts of the stomach compartmehtand 2 are lined with smooth stratified
epithelium. The ventral partand the entire compartmeate lined with glandular
mucosa, which is arranged in longitudinald®in compartment 8Figure 8). The most
striking feature differentiating it from the agyance of the true ruminant stomach are
the glandular sacs. These sacs were once @esido be the famous water store of the
camel. It is now thought that the sacs seeretion areas for enmgs where fermentation
of feed takes place. They are also the areasentine absorption of éhdigested feed into
camel’s system takes place (Schwartz and Dioli, 1992).
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Q. Is intestinal system of camelids different from ruminants?

The intestines of camelids are similar to #haf true ruminants. The colon is large in
diameter and is a major site of water absorp The liver is markdly lobulated. The
camel has no gall bladder and thus doggpnaduce bile to help in digestion.

Q. Write a note on rumination in dromedaries.

Initial reduction of the size of the feed eatsrachieved primarilyoy chewing, but this
leaves fairly large pieces. Rumination or rechewing the cud is therefore essential for
breaking down of particle z¢. The total time for chewgnand ruminating is limited,
restricting thus further breakdown of partgl® very small sizes. Most rumination in
camels that are herded by day takes placaightt. Regurgitation of the feed from the
stomach occurs at the time wh#re upper part of C1 iat its maximum contraction.
Eructation (belching) of the gases tha¢ d@ine products of digestion and fermentation
takes place at the same time as the contraofidime lower part ofC1 and C2, while the
upper is relaxed.

Q. Discuss recycling of urea in camels.

Camels are well adapted to diets that are lopratein due to their ability to recycle very
effectively one of the end prodis of digestion i.e. urea. Recycled urea in reality is the
same protein that is used more than ofide recycling rate of urea increases when
camels are put under stress. Recycling efficy of urea increases from 47 to 86% in
camels in which dietary protein is reduckgdm 13.6 to 6.1%. The llama given diets
containing the same level of engy but different levels of ptein, those on low protein
used 78% of nitrogen from recgd urea in metabolism, butiarals fed a diet with high
protein used only 10% of recycled ureaogen. Camels partiallpvercome the effects
of diets that are low in proteiby their ability to select gh quality material. They can,
however, only do this if thegre given a wide choice &ted in grazing and browsing
areas and allowed sufficient tinl@ make their own selectio@n the other hand, if they
are provided with ordinary diethat are high in protein, ¢y are simply competing with
other ruminants and some of the advaesagf keeping camels are thus lost.

Q.  What do you know about stomach mality in one-humped camel? Discuss.
Stomach motility differs strongly between trueninants and camels. In the former the
total digesta in the reticulo-rumen are mixaadl transported within the organ a few hours
after feed intake rather homogeneously; in the latter paradedluids are separated in a
suction-pressure rhythm dugrihe motility cycle, wherebydids and solutes are pressed
into glandular sacs for potent@bsorption, thus selectively retaining larger feed particles
in the fore stomach for prmhged microbial degradation.

The contents of C1 and C2 pass to C3 whwen strong contraction of C2 causes an
expansion of the connecting canal. In llarttee flow rate is estimated at 850 ml/hour
equivalent to about 17 ml a&ach contraction. The size tfe digested feed particles
varies from 0.1mm to 10.0mm in C1 and Tke maximum size of particles which can
pass from this area to the lowgarts of the alimentary canial 3 to 5mm incamels. The
size of particles tends to increase as the amolufibre in the dietincreases. Digestion
(to reduce the size of the particles) theretaless longer if high roughage diets are fed.
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Because the camel still feels ‘full’ it redes the amount of feed eaten and therefore
absorbs less nutrients for production purposes.
Q. The longer the diets high in fibre ae retained in fermentaion chamber of C1
and C2, the better it is. Discuss.
The time that feed particleeemain in the fermentation chamber of C1 and C2 is
important because it is responsible in large fix the amount of bre digested. Longer
retention times are required for efficientgestion of diets high in fibre. In the
forestomach of the camel, smphrticles are retained for 4iburs, while larger particles
are retained on an averaf@m 57 hours. This is longethan in othercamelids. For
example, small particles arga@ed for 29 hours in the llamEngelhardt (2003) reports
that the bulk of fore-stomaatontents is slowly turnedround counter-clockwise within
C1l. Fluid is squeezed out of the bulk comtehby the strong contractions. Due to the
motility sequences, fluid and small particles axchanged betweenrethrentral region of
the cranial and the caudal C1 and betwé#®n caudal C1 and C2. Fluid and small
particles in C2 are finally sucked into the canal and amgedaon into C3. Camels have
longer retention times than true ruminaatsd therefore should be more efficient in
digesting fibre although they perform betteremhallowed to seledeed which is low in
fibre such as green leaves of browse. Fluigtiained in the forestomach of the camel for
14 hours, this being shorter thtrat of the llama and true ruminants. High fluid turnover
rates support rapid microbial fermendati through a higher buffering capacity and
improve outflow of the soluble products oficrobial metabolism. Major factors that
seem to be responsible for large particlesdpeetained in C1 and C2 longer than small
particles (so that they can undergo furtbeeakdown) are an unequal distribution of
particles and camel motility. Large particles tbatpass into C3 are held up to ten times
longer than small particles and fluid in the omasum/abomasum area.
Q. Discuss in detail feeding behaviauand feed preferences of camel.
All livestock species (free ranging animalsgest higher numbers of forage species
during the growing season than during drgssm. Goats (20 and ave5 forage species
in growing and dry season respectively) folemivby camels (18 and 22 forage species
respectively) accept the highesumber of forage spederesulting in a more even
utilization of available vegetian. Cattle and donkeys icomparison use a very limited
range of forage species, whican lead to their overgrazing.
Cattle feed near ground level for over 80%lu# feeding time, thus almost exclusively
using the herblayer. Camels in contrast tilleapend less than 5% of their feeding time
near ground level and about 70% at heigtitever 1.0m above ground. The preference
of the camel for higher vegetation strata/egi the camel the advantage of continuous
access to high quality plant mag since all plants reaching this height are shrubs,
bushes and trees, which are deep rootdten tapping intothe groundwater and
remaining green long into the dry seasorthwoughout the year, vem the herblayer is
dry and highly lignified. Plant species reachihg higher strata ahe vegetation as a
rule belong to the dicotyledon group. Since over 90% of their intake comes from
dicotyledon plants, thegan be referred to as browsewthereas cattle, feeding almost
exclusively in the herblayer dron grasses, are referrecatograzers. Sheep and goats, in
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that order, rank as intermedideeding types with a certagmphasis to one or the other
extreme.

The one-humped camel when given the oppoty, selects a diet, which is higher in
guality than the averagd what is available, making éhcamel a ‘concentrate selector’.
When allowed free choice, its preferred dietmprises mainly browse. A diet on browse
consists on average of abd®8% of leaves of leguminouand other trees and 65% of
seeds, pods, flowers and twigs. Its ability tlesehigh quality feed is helped by the long
neck and legs and graspingpep lip and mobile tongue. Caia this respect is rather
like the giraffe.

Camels will not only eat tree fodder but atgaze grasses if no or little other choice is
available. In parts of Pakistan, India, éastern Ethiopia, western Somalia, parts of
Mauritania and in southern Arabian Peninsultey are also grazerIn addition, the
camels maintained by farmers in irrigated arga$akistan where crop agriculture is
predominant, willinglyeat green and dried guand gram bhoosa.

Browsing is, however, of considerablelvantage to the camatself in reducing
competition for feed resources with othepecies. The browsing habit is also
advantageous for the camel mavs in allowing them tdkeep a greater total biomass
(more numbers) of domestic herbivores amé area, without conibuting to increased
environmental degradation and at the same time adding to #tainsility of the
system.

When given a free choice, the feed preferermfabe camel and its ability to select the
most nutritious and digestible pig of plants ensure that it$1@ good quality diet that is
high in protein throughout the year. It is aldemaintain on a dietith a minimum crude
protein content of 14% in the dry season, while cattle iatglriod are on a very low
protein diet as reported from Kga. In terms of cellulose caarit, camels select a diet
with the lowest value of thieed component, while cattleethe diet with the highest
proportion of cellulose (Table 3).

Table 3. Crude protein and cellulosecontents (% of dry matter) at three
seasons for domestic herbivorspecies in a part of Kenya
Livestock Season and feed component (% of diet)
species Dry Intermediate Green
Crude | Cellulose| Crude | Cellulose| Crude | Cellulose
protein protein protein
Cattle 4-5 37-40 & 33-39 10-12 32-36
Donkey 5-8 37-40 7-9 28-32 11-13 24-30
Sheep 9-11 20-29 103 17-20 15-20 21-25
Goat 11-14 15-22 11-14 16-18 17-2P 16-22
Camel 14-17 14-22 14-17 13-16 18-2p 14-17

Source: Wilson (1998).

Q. Does bite size or bite rate makeome difference to browsing camels?
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The selective habits of camels, while allogiifeeding on very thay species of browse,
also make feeding a lengthy process. It isandy the rapidity with which bites are made
which affect feed intake but also the bite skeslow bite rate cabe compensated for by
large mouthfuls and if the dry matter corité&n high nutritional requirements might be
fulfilled. On the other hand, apal rate will compensate famall bite size. In general,
feeding habits vary widely, between differartimals and evenithh the same animal.
High rates of dry matter intake would all@300 kg camel to achieve a daily dry matter
intake of 2.5 kg per 100kg liveweight (which an average amount of intake for most
ruminants) in a feeding period of about 6 teBlower rates of feeding could, however,
mean long hours to feed (Table 4).

Table 4. Feed intake rate®f camels in Mauritania
Feed type Bites Bite Dry matter
(No./hour) | weight (g) intake
(g/hour)
Acacia tortilis (brank tips) 140 1.00 140
Balanites aegyptiaca 260 2.00 520
Salsola 124 0.76 94
Nucularia 550 1.76 998
Maerua 440 1.26 528
Capparis 360 1.35 486
Ziziphus 500 1.10 550
Aristida pungens (drgtems) 240 2.85 684
Panicum  turgidum (fresh 760 1.65 1254
growth)

Source: Wilson (1998).

Q. Give estimates of dietary overlapbetween camel, cattle, sheep, goats and
donkey.

Studies conducted in eastern Africa showleat camels competedst with cattle (i.e.

they have least dietary overlap) for the sdeesl. A maximum of 8.5% of the same plant

species is eaten by cattle during the greerogaand only 3.3% in the dry season of the

year. The greatest competitiorr feed resources is foundtlbeen camels and goats with

47.5% dietary overlap in the dry seasom d2.4% in green seais. Sheep (30.5 and

14.2%) and donkeys (18Band 7.2%) are intermediatedietary competition with camels.

Camels feeding in a national park in Sudgahich is normally nbpermitted) competed

for the same feed resources with giraff¢ there was little to no dietary overlap with

antelope.

Q. Indicate relatively how much time in a day isspent feeding, travelling and
resting by Arabian camels?

Where camels are herded, feeding and trae#ities are usually limited to 12 to 15

hours that is daylight. Because they can gddog periods without water, they can thus

make more effective use of time for feegli In some areas camels spend more time
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resting on watering days because of thggltime they spend waili at wells or other
sources. In Kenya, camels spend up to &$iper day actively feeding and voluntarily
travel 15-18 km in search of their nutritional needs. On watering days camels travel as
much as 24 km. Relatively little time is speasting by camels dung the day while out

at pasture. An indication of total time speominating from Somalia is 6 to 7 hours,
whereas a study in Pakistan showed avenagninating time as more than 7.5 hours.
Nocturnal rumination time was about thriae much as for diurnal rumination (Khain
al., 1996).

Q. Name the major plant groupsused as feed by camels.

More than 70% and often as afuas 95% of the feed seledtby camels is composed of
dicotyledons (broad-leavedauits including browse anlgégumes). Major plant groups
eaten by camels includbe Leguminoseagi¢acia species such dsrtilis, nilotica and
melliferg Indigofera), burseraceae Commiphora), CapparaceaeBfscia; Maerua;
Cadaba), Rhamnaceae Z{ziphus), Simaroubaceae Bélanites) and Salvadoraceae
(Salvadora; Dobera). Among the grasses, tigistida species contribute to camel diets,
as doStipa and in very dry areaBanicum turgidum, is often a large proportion of total
intake. As noted earlier, even when egtithe same range as the other domestic
herbivores, camels are rarely direct competition with othrebrowsers/grazers as they
feed at different levels above the gnduthan do goats and sheep (Figure 9a).

Q. Write notes on intake and digstibility of feed in dromedaries.

Intake: There is still relatively little known @it the amounts of feed eaten by camels,
especially under free-rangingpnditions. Published resulere conflicting but it does
appear that intakes of feg@er unit of body weight are Wo compared to other domestic
species. This may be because of thedargody size of camels and lower energy
requirements but it again emphasizes the adgast of keeping canse since they need
less feed to produce the same amount of heelght as other species. Growing camels of
one year age in Tunisia had a very low viéuy intake of 1.6 kg DM/100 kg liveweight
with a gain of 326 to 525 g/gat a conversion ratio of 7kfy DM/kg of gain. Studies in
Egypt have shown an intakd 4 kg DM/head/day (no livegight figures provided) to
give a gain of 214 to 238dgy. Camels drinking salt wattbave lower dry matter, TDN
and digestible crude proteintékes than camels consumiingsh water. Camels deprived
of water can increase the proportion in teed of TDN and digestié crude protein by
selective feeding.

Digestibility: The proportion of the major nutritioneomponents thatre digested (the
coefficient of digestibility) is den higher in camels than inher farm ruminants. This is
because camels adapt to pgaality forage if they have malternative sources of feed, in
particular by increasing the retention timethie alimentary canallhe major strategy of
camels in relation to diet glig, however, is to select gregrarts of plants with high
protein and low cellulose. This strategy ided by low energy use, high salivary flow
and high levels of ammoniurfor microbial synthesis. It needs emphasis that camels
should be allowed as wide a cteiof feed sources as possibleefst use is to be made of
their ability to thrive in areawhere other farm animals do not.
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Q. Name the browsing and grazing plantfound in Pakistan that are fed to
camels.
In deserts of Pakistan, India, Iran, sometled Middle East countries and in parts of
Africa, the plants, bushes, shrubs, weeds and trees areandess identical. Before
giving a list of browsing/grazing plants it seem@ppropriate to discuss that camel feeds
can be divided into three groups. Firstgyogreen grasses, weeds, vines, twigs and
leaves of trees, shrubs and bushes; segoodp: includes fodders that are dried and
stored for feeding and almodt the feeds used in green state and straws of some of these
left after threshing and third group: concentraieall kinds i.e. grais, oil cakes, etc. A
large number of plants included in first groupwrin deserts, semi-deserts and plains of
tropical and subtropical areas. Except a feve@aous plants, leaves of every weed, vine,
shrub, bush and tree, whether salty dtebtasting, are eaten by camels. With the
exception of a few vines, weeds and shrubsdghat in deserts, most of them have been
classified botanically and thelocal names are known; the list of such plants is given
below:
Shrubs, Bushes and Trees:Solanum indicum (oont kateri),Crotalaria burhia, Mangli,
Ameria modesta, Wild olive, Pahari lana, Camel thorn, Zamhegptadenia spartium
(khimp), Aerua tomentosa (bui), Calligonum polygonoides (phog), Capparis aphylla
(kuril or ker), Salvadora oleoides (khar, van), Salvadora persica (pilu), Ziziphus
rotundifolia (jharberi), Ziziphus jujuba (ber), Prosopis spicigera (khejri), Prosopis
juliflora (pardesi khejri) Acacia arabica (babool),Acacia jacquemontii (bouli), Acacia
catechu (khair), andAcacia senegal (kumta), Albiza lebbeck (siris) andAzadirachta
indica (neem), Sesbania sesban (janter) Prosopis cineraria (jand), Acacia modesta
(phulai), Atriplex (salt bush),Haloxylon salicornicum (lana), Olea ferruginea (kau),
Morus alba (toot or mulberry)Pennisetum purpureum (Mott grass).
Vines: Momordica dioica (kakoda), Tribulus terrestris (gokhru, bhakra)Citrullus
colocynthis (indrayan) and Sata.
Q. Do camels eat cultivatearops in greenor straw form?
In addition to shrubs, bushes and green leaVvdsees, camels in irrigated areas are fed
on green crops such as moth, guar and jo@amels are also fed straws obtained from
crops as bajra, jowar, makki, taramira etnd bhoosa of gram, moth, mung, guar etc.
Sometimes when a camel getsak, green moth with grains green guar with grains or
if available lucerne and clover are afed to help camel regain condition.
During drought years the lees of the following trees mgaalso be eaten by camels:
Ficus bengalensis (banyan tree)icus glomerata (gular),Ficusreligiosa (peepal)Morus
alba (white mulberry)Dalbergia sissoo (shisham) antangifera indica (mango).
Q. How to feed dry roughages to camels?
Camels working in cities othose kept by rangers on sdet area borders, under
conditions of scarcity of grazing especiailtysummer, are fed dry roughages and some
concentrates. Dry roughages consist of badssraw), tree leaveand pods collected in
rainy season. When bhoosa t@fo leguminous crops as mmoand gram or moth and
mung is mixed, it is called missa bhoosax®&tl bhoosa is commonly fed to rangers/army
camels. Bhoosa (straw) is chaffed into small pieces. Chaffed grass mixed with straw of
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one of two different crops is also used fieeding camels. Various types of bhoosa fed to
camels, in order of preference are, mioiloosa, gram bhoosa, mung (greengram) bhoosa
and clusterbeam (guar) bhooSaable 5). When loosa is mixed with dried leaves of
trees such as khejri or jharberi, it makesy palatable and nutritive ration for camels.
Protein, mineral and vitamin BAontents of these leavesednigh. In hilly areas maize
straw is commonly used for feeding cameiscording to an estimate 8.3% camels
obtain their feed (green or dry forage, straws) from irrigated/culévateas, while the
rest mainly depend on rangegetation plus an occasional feeding of some molasses,
concentrates.
Q. Do camels need concentrate feeding?
Free ranging camels probably are neverdedcentrates. Common camel keepers most
often do not feed concentrates to their camelless they becomendown. In that case
they feed some millet flour or barley floand gur (molasses) for a few days till the
camel regains his condition. Those who ussrtbamels to pull camel-carts for haulage
of goods or as baggage animals, they feed them concerdealgdo maintain them in
good condition. Such concentrate ration usuatiysists of 0.5 to @.kg moth flour or
bajra or barley flour and 300 400g gur (molassgdn winter, mustard or sesame oil is
given for 15 to 20 days to camelst are in poor body condition.
Table 5. Nutritive contents of some saws, bhoosa and grasses commonly fed to
camels (% of dry matter)

Name Moistu | Dry Ash | Total | Protei | Ether | Carbo-
re matte organi n extrac | hydrate
r c t
matter
Bajra straw| 5.07 94983 8.00 92.00 6.00 1.00 85/00
Jowar 7.15 92.85 8.7 91.25 6.2b 1.00 84.00
straw
Moth 5.15 95.00, 15.0 85.00| 4.25| 2.00 78.75
bhoosa 0
Gram 4.60 94.40, 15.3 84.65| 7.75| 0.50 70.40
bhoosa 5
Guar - - 16.5 - 12.90| 0.87 57.40
bhoosa 1
Berileaves| 5.10| 9490 16/,084.00| 5.13| 2.00 76.87
0
Khejri 5.20 94.80, 10.5 89.75| 6.50| 0.50 82.75
leaves )
Acacia 6.00 94.00 12.0 89.95| 6.25 1.00 80.70
leaves 5
Phog twigs 450 9550 20.779.25| 4.50 1.50 73.25
5
Wheat 5.40 | 94.40| 18.3| 81.35| 5.00 | 1.50 | 74.85
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straw 5
Siwan 5.60 | 94.40, 10.7 89.25| 4.75| 0.50| 84.00
grass dried 5

Source: Rathore (1986).

Cereal or leguminous grainbauld be crushed and prefelalsoaked forabout 6 to 8
hours before feeding. Oil cakes can be fé&ft6.1.0 kg/daily in cmbination with small
guantities of other concentrates and gur @ssés). Cottonseed, if economical, may be
given 0.5 to 1.0 kg daily crbed and soaked in water agpwith 450 g crushed moth,
guar or gram. It has been reported to beoavention in certain desert areas in Indo-
Pakistan to feed their camsehbout 1 kg molasses along wih g pink alum during long
journeys. Both these components are mixedthmyein 3 to 4 lites water and poured
down the throat of the caméllolasses, of course, is a soaf energy and perhaps alum
Is administered to counteract th&d#éive effect of molasses (Table 6).

Table 6. Nutritive contents of some corentrates commonly fed to camels (% of
dry matter)
Name Moistu | Dry Ash | Total | Protei | Ether Carbo-
re (%) | matte organi n extrac | hydrate
r c t
matte
r
Gram 4.00 | 96.00] 6.15 | 93.85| 21.88] 4.40 67.57
Moth 4.00 | 96.00| 4.75 | 95.25| 25.88| 0.40 68.97
Guar 4.00 | 96.00| 6.90 | 93.10| 34.38] 2.00 78.55
Moong 6.53 | 93.47 3.10 | 96.00| 10.00| 9.20 80.86
Bajra 5.67 |94.13| 4.00 | 96.00| 10.00| 9.20 80.86
Jowar 5.00 | 95.00| 8.50 | 92.50| 9.69 | 2.80 79.01
Wheat 4.00 {96.00| 4.75 | 95.25| 11.88] 1.00 83.37
Barley 5.00 |95.90| 7.75 | 92.25| 10.35| 4.20 77.02
Maize 4.10 | 95.90| 7.50 | 92.50| 10.68| 5.80 76.02
Sesame 561 | 94.39 11.7% 885 | 38.44| 14.00 35.81
cake
Mustard 577 | 94.23 6.15] 985 | 28.75| 11.00 54.10
cake

Source: Rathore (1986).

Q. Give some examples of rations thaare practically suitable for feeding of
camels of various ages.

The army camel corps in India have prescritstbns for camels. These are regularly fed

when the camels are stationed at headqusart®®hen they are omarch or in camps,

these rations are changed to suit the 8dnaWhen browsing/gmang is available the
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roughage ration is reduced. With minor modifications, the rations given below can be
applicable here as well.
When at headquarteithe suggested ration is:

Gram (crushed) : 1.30 kg
Barley (crushed) 1.30 kg
Missa bhoosa ; 8 to 9 kg
Salt : 0.14kg

Camels are taken out for grazing, howevegrdzing is inadequate, following ration is
given:

Gram (crushed) : 3 kg OR Millet with grazing : 4 kg

Missa bhoosa 10 kg Missa bhoosa : 10 to 12kg

Salt : 0.14 kg Salt : 0.14 kg

OR

Moth crushed : 3tod4kg OR Moth (crushed) : 1.50 kg

Missa bhoosa : 10to 12 kg Millet : 1.50 kg

Salt : 0.14 kg Missa bhoosa : 10to 12 kg
St : 0.14 kg

Following rations have beemrescribed for camels of variaus ages at the state camel
breeding farm, Bikaner.

Camels by age Fodder or | Concentrates| Salt
bhoosa (kg) (kg) (9)
a) Under one year 1.8 0.45 28
age
b) 1to 2 years old 3.6 0.90 56
C) 2 to 3 years old 54 1.5 85
d) Above 3 years 7.3 2.0 115
e) Studcamels 8.2 2.5 142

Note: Ration scales a to d will remain effeetifrom Ist April till 3I1stJuly when there is
comparatively less browsing/grazing matedahilable. From Ist August to 3Dctober,
only half the above ration scalesll be allowed if there are adequate rains and there is
plenty of browsing/grazing avaidée. From Ist November to &l March, half of the above
ration scale will be allowed if adequate browgggrazing is available. This variation will
not affect scale e above. In addition, stallienk be given 1kg of mustard or sesame oil
twice a week during the mating season usually from Ist December to the end of
March.

Q. What s the daily salt requirement of an average sized camel?

Camels entirely on browsingaying do not need additionalgwision of salt. When they
are working and being maint@d on bhoosa or straw and centrates, they need about
50 to 100 g salt/head daily.rtay be mixed with @ur or crushed gras. Camels appear
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to have rather high mineral requiremeniOccasionally theyshow preference for
halophytic forage species, brackish water aaltly soil. Standard mineral mixtures with
an anthelmintic in proper condeation results in self-dosirggainst internal parasites.

Q.  What are the proper times for feeding camels?

Free ranging camels are at liberty to browseéootake rest. Usually their feeding takes
place during day time with one or two shortenvals of rest and/or rumination. Large
camel herds having owner’s brand mark on tlaeennot even tended [any body. It is a
common practice in Cholistan desert in Btgm as well. Individually owned camels
whether used for intracity transportationfor farm operations, are fed in the morning
before being put to work. In the afternoon wlamest, they are again fed and then in the
evening. Those working in thaty to pull intracity camel ags, they are often fed some
bhoosa or green fodder whenettegre is a loading or unloandj interval. The cart drivers
carry with them the feed faheir camels. Ranger’'s/arngamels are fed according to
their prescribed schedules. éyhare fed early in the mang, usually about an hour
before they are taken out farork or parade. In the afteon they are f& again during
the resting time; third time in the evening when camelsaarest. They are generally
first fed concentrate ration and afterwards bhoosa is given to them for the night. When
grazing is available, ranger's camels aratder browsing/grazing in the day time; on
their return in the eveng they are fed concentrate, aasl usual bhoosa is left before
them.

Q. Give useful suggestions for mper feeding of one-humped camels.

) Do not suddenlyded the camel with grains if he is not used to them.

1)) Do not starve the camel for long; tluguses stoppage ofid chewing and the
atony of the stomach.

i) Do not feed grain or bhoosa after ad exhausting journeyespecially if
performed without fed and water. This may cause colic or impaction, and the
camel may die. After exhatisn or fatigue, give theamel a smaltjuantity of
flour mixed with molasses and 1 to 2 litrelswater and not more than 8 to 10
litres at a time, theafter half an hour give him ¢husual feed [it seems to be,
more or less, an empirical observatitlwever, a part of it does have some
rationale].

V) If offered the fodder of their choice, peially green foddesuch as lucerne,
green moth or jowar, the camel mayseod to overeating, resulting into
tympanites and flatulent colic. Therefosuch fodders be given in modest
guantities.

V) A camel must not be taken for long fasting after heavy feeding, for he may
develop colic or tympanites.

vi)  The camel thrives best in the place vhbe has been brought up in his early
life, for he develops a liking for & local shrubs, bushes and leaves. If,
however, taken away from his native areasheuld be fed carefully at first till
he gets used to eatingm@lants; otherwise he malevelop digestive upsets.

vi)  The camels that are not fed at home wonéed at least 8 to 10 hours of
grazing/browsing every day.
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vii)  Avoid sending camels for browsing/gnag in such areahat has become
slippery after rains.
ix)  Camels should not be allowed to grazewise in developing reserve forests,
for they will eat away tenddops of young trees.
X) Do not feed the camel whole grains ase®ds, especially barley, oats, gram,
cotton etc. These should be fed after biug and soaking iwater for at least
6 hours. This will enableéhe camel to take full adausgage of the grains or
seeds.
xi)  When the camel is not grazing, giym common salt every evening with
concentrates.
Q.  Write a note on supplenentary feeding of camels.
Generally, camels are free-ranging animald ander many circumstances need little by
way of supplementary feed. At certain stagethe life cycle, however, when camels are
expected to perform extra work or produnere milk, additional feed may be required.
With the exception of a few experimentsfoimation on extra teons for camels is
surprisingly scant. Suitable feeds for sl@ppentary feeding are cereal straws, missa
bhoosa, oilseed cakes, green or conserved fodders including grasses and legumes such as
lucerne Medicago sativa) or berseemT(rifolium alexandrinum), crushed barley, moth or
guar and compound rations either home produwregdady manufactured. It needs to be
stressed again that extra feegdshould only be given f@pecial purposes and to special
groups of animals otherwise camel keeping wolinpete with that obther farm animals,
which may benefit more from supplementary feeding.
Both energy and protein supplementation rbayneeded or just one or the other. For
improved growth rates, for example, both aequired. For work such as transport or
ploughing, energy is the feed componentstnm demand, whereas more protein is
needed for milk production.
Q. Does it seem possible to ipnove reproductive performance by
supplementary feeding? Explain.
Better reproductive performance through ioyed nutrition can be achieved using two
approaches: one to reduce age at firstioghand the other tshorten the interval
between successive births. Sexual maturitpfien related to physical maturity, so if
physical maturity is attained earlier, it wduhelp attain puberty the earlier, whether
female or male. For reproductive purposdsaiming earlier matuty in females than
males is considered more partant. Therefore provision of supplementary feeding to
females may be beneficial. Feeding at d@mye will be helpful, but best results are
obtained if animals are given supplemepntaed from the tira they are weaned.
In Tunisia, the camels receiving 500 g readixed concentrate atteed sexual maturity
6 months earlier than thosesrgn no concentrate. The youngebkthe treated animals had
its first calf at 3 years 2 months age anel éiverage of all animals was 3 years 8 months
compared with normadge of 4 to 5 years of animaisceiving no supplementary feed.
The supplementary feed group animals wadse bigger and had better conformation. At
the time of first conception #se animals weighed about 64%dheir final adult weight.
Similarly, their height was more than 80%tbe final adult height. It is desirable that
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mating of camels for the first time should bebout these stages grfowth. Camels with

a high nutritional status return to heat morecglyi than those in a poor condition. If it is

intended to breed camels every 18 months, gteuld be provided with supplementary

feed to bring them backtim breeding condition quickly.

Q. Discuss feeding of came for milk production.

Camels producing milk neddrge quantities of water (milis about 90% water) and the

main nutrient required is protein. A 40 camel producing 15 litres of milk daily

requires 3 times the amount of protein of & ¥Q camel being usddr transport but has

only two-thirds of the energy requirement.aBsica crops, berseem and pods of several

varieties of beans are saidyield good results. In generany high proteirtype of feed

given at about 250 g per litref milk produced, should prove satisfactory for milk

production.

Q. What type of feeds need tbe given to working camels?

Large amounts of energy are used to perfaronk. Thus feeds gh in carbohydrates or

energy are needddr transport and draught camels.elfgy is best supplied by cereals,

their by-products, molasses etdore expensive high protein feeds such as oil cakes

should be avoided as they are better fedther livestock for economic reasons (Table

7).

Q. Do the natural feed sotces suffice to meet the nmeral and vitamin needs of
camels?

Camels on natural feed sources will normadlike in enough minerals and vitamins for

their needs. Where there are Wwmodeficiencies and no saltreuis possible, imbalances

should be corrected by priovng a mineral lick containig the necessary elements.

Table 7. Energy and proteinfeeds suitable for camels
Feed Type of nutrient supplied
Energy | Protein | Energy + Protein
Standard concentrate rx
mixture
Cereal straw o
Young green grass/legumes * rx
Grass hay * o
Legume hay o rrk
Oilseed cakes * e
Wheat bran ** **
Cereal grains *rk **
Pods of legume trees el
Leaves of legume trees Fhx

Source: Wilson (1998).

Q.  Write a note on voluntary feed intake of adult camels.
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Based on observation of tetbhdranimals, voluntary feed ikia (VF1) of camels appears
to be half to three quartersathof average sized buffalo/cattla terms of dry matter as a
percentage of body weight. practical terms it would be abt 7.5 kg dry matter/day for
a 450 kg camel. There are reports of adult dainaving been maintaed on 5kg of poor
guality hay per day. VF1 in the camel is optied when the rouglge component of the
diet is 70%.
Q. Discuss the energy requirements dhe camel for maintenance and work.
A 450 kg camel’s daily requirement of eggrfor maintenance on average are 37MJ. A
camel performing draught woikt a speed of 3.6 km/hour can sustain a pull of 0.15 to
0.2% of its body weight. This represemts output of 450 watts for a 500 kg camel.
Assuming an energy conversiefficiency rate of 20%, 8.2 MJ per hour of this work
would seem to be a reasonallewance. It sounds logical tmnsider that baggage work
would require almost equal infpuwhen the load they carry given consideration. The
requirement for faster work may be calcathfrom data generated from oxygen uptake
studies. A figure of 2.0MJ/km traled appears to be realistic.
Q. What advantage the camel has in respe of protein requirements over the
true ruminants?
Due to its pronounced urea retipg ability, the camel idetter equipped to handle
protein deficient diets.
On a 4% crude protein diet, nitrogen balance in camels has been shown to be far superior
to that of sheep. When subjected to wateprivation, nitrogen retention increased by
34% in sheep and 150% in caséEven in watered statecyeling of urea to the rumen
Is very efficient in camels. In general, shemnsume twice as muclitrogen per unit of
body mass as do camels. Fermentation ratéiseiriorestomachs of camels appear to be
similar to those of the true ruminants, but better nitrogen economy may be the basis of
more efficient biosynthesis. €he is some evidence thatetiiry crude protein levels for
any class of camels such as pregnant, lagiatieed not to exceed 9.6%. Its high urea
recycling rate enables the camel to be pesor utiliser of lowquality high roughage
diets typical of the natural range plant matkerPending further evidence, it may be wise
to provide higher protein lelgefor rapidly growing youngamels and lactating females.
For adult working animals, 300g of DCPositd suffice. The requirement of racing
animals and those under stress is similar baeitnality (biological value) of the protein
should be high. Camels also respond wefinmtected protein. Therovision of 100g per
day has significantly improved weigd&ins in camelsh poor condition.
The requirements of camelsrféat are not known. Probablthey obtain all that is
necessary from the feeds traditionally eatethieyn. Racing camels are known to tolerate
a daily intake of abow00 g of protected fat.
Q. Do camels have electrolyteequirements? Discuss briefly.
Electrolytes are important in canfeeding since the alimentafigid is rich in sodium
and bicarbonate particularly. N@al range plants are rich in these electrolytes. Artificial
diets may induce deficiencies if not adequaelpplemented. It is appropriate to include
2% NacCl in formulated dietor the camel. When crystallirealt is fed ad lib, an adult
camel may consume 120 to 150 g/day. Harddattks generally do not allow full intake
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and may induce behavioural problems. Inadegsalieintake manifests itself in the form
of skin disease (lackluster @apband necrotic dermatitiggnd/or arthritic lameness and
lowered production. In partef North East Africa camels having salt deficiency are
deliberately grazed on salty areas, \ahace known to effect ‘salt cure’

Q. Give a brief account of mineraland vitamin requirement of the camel.

The camel is said to toleratteficiencies of mineralsnd vitamins better than other
ruminants. Normally supplementation mayt be required unless maximum performance
Is desired from the animals. Since manytled mineral and vitamin needs of the camel
have not so far been quantified, theref®ddiRC standards for cattle may be followed.

With regard to Zn and Cu, éhcamel shows less effect thdo other species in soil
deficient areas. Daily intake eqaient of 18 to 20 mg of ZnSCGand 15 to 20 mg of
CuSQ appears to be sufficient for good healt¥hen drinking water rad/or diet is high

in sulphur and/or molydenum, copper availability may beited and intake be adjusted
accordingly. Vitamin E and selenium deficogncan be a serious problem in camels in
intensive breeding systems. Supplementatath vitamin E benefits both athletic and
breeding performance. Dailylavance of 100 mg vitamie and selenium 0.1 to 0.5
mg/kg of the diet appears to be adequéat¢hiamine responsive condition regarded as
being polioencephalomalacia is seen in racingetantt is associated with imbalance of
grain to roughage in the diet. Supplemepotativith dietary thiamine has been shown to
raise blood thiamine levels. Hower, injections of thiaminenay be a more practical and
effective means of administration.

Q.  Write a note on water requirements of one-humped camels.

Camel’s requirements for a source of freegevalepend much on type of grazing and
environmental temperatures. Up to 20 litpes day may be mdty herbaceous intake.
During the cooler months camels may draw water from plants and standing water pools
alone and may not seek to drink at a fixed wptent for up to a month. Annuals and salt
bushes contain up to 80% water almostlhseasons. Salt-containing vegetation has
about the same water contentdry years as in wet. Camedhow a liking for high salt
herbage. Such plants are usually drougsitstant. Their preference for high salt herbage
explains high concentrations efectrolytes in the alimentaryact. Dune plants have a
more stable year round water coritéran those growing on rocky ground.

Consensus indicates that cametsik once per week in summesvery 7 to 10 days in
spring and autumn and every 3 to 4 weeks inevinih 30 to 35°C aitemperatures, visits
to water points by free rangirgamels will be sporadic. With temperatures >40°C, visits
are likely to be regular at intervals oftd 7 days. Water requirement increases with
activity. Given the same feed, yarded cametpuire less water than grazing camels that
may voluntarily travel 30 t60 km per day during browsintn the Sahara, camels have
marched 1000 km in 20 t80 days without drinking war. Dehydrated camels will
usually choose to remain stationary durithg day, but can be forced to walk great
distances. Racing camels are almost refuldeprived of water 3 days prior to
competition in an attempt to pnove power to weight ratio.

The power of kidney to produce urine withdsum concentration abevhat of sea water
makes it theoretically possibfer camels to quench their thirfrom the sea. Certainly
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they will drink brackish weer but usually reject sea water. Visiting camels may
sometimes refuse to drink brackish water tsabeing drunk daily by local camels. Of
course, there seems to be a taste acquidiéictor. Consideratiof all the variables
indicates that daily water allowance for casnghould be 30 to 4litres. Because of its
lower urinary excretion rate (20% lower), amsl much lower rate of faecal water loss,
with water availablead libitum, the camel may consume only 10% of the water
consumed by the bovine in the sameimnment (Manefield and Tinson, 1997).

Q. Do camels have a limited range of festuffs or is it otherwise? Discuss in
detail.
Camels generally thrive in dry arid climatebere feed quantity anquality vary widely,
but most of the time quality is poor. Howevére fattest camels, asdicated by their
hump size, can be seen among those warglénadesert and not among the hand fed in
domestic confinement. Nevertheless, there aregisuch as with a calf at foot, when the
camel appears unable to satisfy its nutritiaegjuirements by foraging alone. As with a
good dairy buffalo, production ohilk appears to have a highpriority than maintenance
of body weight. The camel’s digestive ability Hasen shown to be dast as efficient in
utilizing low quality roughage athat of buffaloes. It can eand digest a wide range of
plant material. The camel does possess a nhceothat facilitates digestion of a large
range of plant material inatling tannins. These microorgams do not normally inhabit
the rumen of buffalo, cattlend sheep. However, the rumen of cattle and sheep sharing a
range with camels will become populated witfem and exhibit some enhancement of
digestion. The camel’s active forestomadmntcaction cycle and itactive recycling of
urea also enhance its digjge capabilities. The agtability of the camel's digestive
system has been shown bygng them on alfalfa (lucerpand panicum grass. Camels
utilize these feedstuffs as efficiently as theestruminants. Camelsave been seen eating
from garbage containers of Arab villag&¢aste from fruit and \getable processing can
easily be supplemented with nitrogen rictilseshes. Fattening faneat production has
been profitable on a diet of stralaeet pulp, silage, molasses and barley.
The nutritional needs of camels kept in coraatsl stalls have ndteen well worked out.
Good health and fertility have & maintained on 5 kg obpr quality hay plus 2 kg of
grain per day. While large (600 kg) worglitamels in Indo-Pakistan subcontinent are
traditionally fed about 2 kg ofrain, 9 to 12 kg (fresh wght) of green fed, 7 kg of
hay/straw and some salt. Although precisguneements for camels in lactation are not
known yet the allowances ftwuffalo/cattle wouldprobably be a reasonable assumption.
It is a common observation thfate ranging camels with calves at foot lost body weight.
Under these circumstances it does not seem possible for them to take in total required
nutrients within the limits ipposed by their voluntary feedtake (Manefield and Tinson,
1997).
Q.  Write a note on feeding of racing camels.
Racing camels need a more centcated diet. In order to abh a better power to weight
ratio, bulky feeds are restricted. Racing canahtr feels very happy when his camel is
in thin conditionwith the body underline being silar to that of a well conditioned
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greyhound dog. Lack of rougbe sometimes leads toetloccurrence of thiamine
deficiency. It is importanthat the protein fed to theacing camel should have high
biological value. Since the bulk of the protas rumen produced bacterial protein, the
mineral status of the animal must be ojitimal. The imbalance due to excessive protein
in the diet may result in ifigcient utilization of energy ad perhaps contributes to the
indigestion syndrome so commonly reported.

Because of their high energy potential, fadtald make a useful cartbution to the racing
camel diet. Fats probably onbecome an important energy substrate in endurance type
races and seem to have little value in feedanghe usual 8 to 18m events. The camel
has been reported to tolerate dietary ttatthe level of 3% of dry matter without
compromising rumen function. About 200g @cted fat has been fed to racing camels
without any problem. The apptimate daily feed intake afacing camels in the UAE,
consists of up td kg of soaked whole barley, 10 kgfodsh alfalfa tops, 1kg of dates, 2
litres fresh cow milk, occasional hayndh in some camps mineral and vitamin
supplements. The total quantity is dividedualy and fed twice to the animal. Camels
generally perform well and lodkealthy using this diet, btihey do suffer from digestive
upsets. These range from ruminal overload/indigestion to thiamine deficiency. These
problems seem to be a legacol the desire to feed emgr dense diet with minimum
rumen fill. The consequent imbalancetveeen fibre and concentrates induces a
chronic/acute ruminal acidosis, seriouslifeets healthy fermentation and bacterial
synthesis of essential nutrien@ne possible way to avoid thesndition is to feed grain
in a more digestible form sh as cracked or flaked. Uif the required energy can be
provided by less mass of grain. When whgtain is fed, undigestl kernels have been
shown to constitute up to 20% of faecal mass, that amount is totally wasted. This
reduction in grain mass could then be substitie good quality hay dhe lower part of
the alfalfa stalk. Usually the alfalfa is peesed as sheaves and the lower half is cut off
and discarded. Racing camel®shl be fully watered dailgxcept immediately prior to
fast work and racing. Some trainers have breported to withholavater for up to 3 days
prior to racing with no apparent harm.
Q. Does plant poisoning occur in cameksIf it does occur, name a few such
plants that may cause poisoningnd indicate the usual symptoms.
Camels have been seen to eat known poigs plants and suffer no ill effect. This is
thought to be due to ¢hvery varied diet of the camahd its active ruminal contractions
that thoroughly mix the content§his tends to prevent theaarence of strata within the
rumen and building up of toxins tangerous levels within these.
The handlers should be familiar with plathst are potentially psonous. During long
journeys they should not teth#treir camels at such pointisat are suspected of having
poisonous plants. Camels moved into an ane&ropical eastern Australia, consumed
ironwood Erythrophloeum chlorostachys) and exhibited staggering, star gazing,
blindness and died. Hay contamiegtwith the bark of thisree was responsible for the
death of five camels and illness in further 20e Ttixins are alkaloid esters of diterpenoid
acid. Ingestion of cape tuligHomeria breyniana), oleander Nerium oleander) in Indo-
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Pakistan causes salivation, tremors, convulsamtsdeath in camels. More investigations
need to be done to determine what otplmts have poisonous effects in camel in
Pakistan.
Other plants known to be ponous in Australia aréastrolobium grandiflorum (desert
poison bush) with theokin, a fluroacetateGyrostemon ramulosus (camel poison);
Dubosia hopwoodii (emupoison bush) with thexin, pyridine alkaloidsSetaria grass,
toxin is oxalate content aridema tomentosa (poison peach). In Africa, ingestion of the
magico medicinal plan€Capparis tomentosa has been reported twause nervous signs
including muscular tremors, stiffening dimbs, ‘S’ shaped disttion of the neck,
dyspnoea and finally convulsions. Death oftarturs in 24 hours. Post-mortem shows
hydrothorax, hydropericardiumnd pulmonary oedema. Caard treatment of poisoned
camels is almost the 5@ as observed for large true ruminants.
Q. Name various other plants that cancause poisoning in camels. Give usual
signs of plant poisoning along with appropriate treatment.
Some plants cause severe poiag and death, while othecswuuse mild disease such as
stomach pain and/or diarrhoea. Poisoning tueifferent plants results in different
symptoms. Camels usually recognize cerfamisonous plants and avoid eating them.
However, a camel may eat such plants wheswithout feed for dong time or when it
IS moved into new grazing areas withexperience of the local vegetation.
Some of the following symptos may result from poisoning due to different plants:
Excitement, depression, weakness, loss of coordination
Stumbling, jumpingrunning in circles
Groaning, kicking of the by, bloat, stomach pain
Shivering, twitching in the face, head anakdits, convulsions, salivation or foaming at
the mouth, difficulty in breathing, excessis@eating, uncontrolled urination, diarrhoea,
vomiting, strange behaviour suabk pressing the head agaiagpost or a tree stump.
Stiffness, paralysis, coma and death
Prevention lies in avoiding gzing in areas known to hapeisonous plants. Most of the
treatments for poisoning are based omaeing the poison from the body. These
medicines are called purgatives, such asop salt (magnesium sulphate, castor oil,
mustard and linseed oils and liquid paraffimtake the animal excrete the poison in the
faeces. Drenching with charcd&k kg ground charcoal) mixesiith 3 to 4 litres of water
helps prevent the absorption of more poigmom stomach. Drenciwith 200 g kaolin
(China clay) mixed with water. Repeaod day for 4 to 5 days (K. Rollefsan al.,
2001).
Buxus semper virens (Phappar): It is an abdundant plamPunjab (Pakistan) and Iran. It
causes swelling of throat, cough, swollenyaghain, vomiting and straining to defaecate,
hard dry dung at first, thdmecoming soft, then evil-smellirdjarrhoea, sometimes severe
hiccough. The camel maire within 3 days.
The animal should bdrenched with soupnade from sheep faMix 60 ml (about 12
teaspoons) of turpentine withlitre of linseed oil and drenciAbout an houfater, drench
with warm ghee and milk. Inject 130 mg afecoline subcut to make the animal
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defaecate. Then give linseed tea or wayhee and milk every 4 hours to soothe the
inflamed gullet, stomach and intestines.

Calotropis procera (Aak): Camels do not usually eatdliplant, but ifthey do they may
vomit and have diarrohea.

Capparis tomentosa: It is found in many African countries and in some parts of
Australia.

The camel’'s neck becomdwisted into an S-shape. Thaimal is weak in legs and
staggers, convulses, death takes place in oasss within 24 hoarafter the symptoms
appear. One of the treatments for poisgnlisted above may be used. Better graze
animals away from areas with ma@gpparis shrubs, especially along river banks.

Cassia occidentalis (Senna, Kesudo): It causes diarrhoea. The animal usually recovers
unless a large amount of this plant has bestien. Rice gruel giveevery 3 to 4 hours
leads to recovery.

Daphne oleiodes (Spurge laurel, Laghunay): Treat in the same way.

Datura alba (Thorn apple, dhatura): A bush with large angular leaves, white funnel-
shaped flowers and prickly fruit, usually found on banks of water courses. The affected
camel becomes very quiet and goes to sleep.

Bloat also develops. Drench the camel withuagative such as 0.5 to 1kg Epsom salt or
one litre of castor oil/llinseed oil/liquid pdfia and 2 to 4 kg ghee. Repeat the
administration of ghee every 4 hsuwmtil the camel has recovered.

Euphorbia tirucalli (Milk-bush): It is a bush with sighorns but no leaves, growing in
thickets beside water courses in some dsini countries. The milky sap is intensely
irritating. The symptoms andeatment are the same as Boxus semper virens.

Lantana indica (Lantana): This plant appears lte very poisonous to camels. Major
symptoms are diarrhoea, seniy to light and rapid deathlo eliminate the poisoning
effects, drench three times with 250fgghee mixed with 250 g of jaggery.

Nerium oleander (Oleander, Nora, Kaneer): Normalipmels do not eat it but those not
familiar with this plant careat and are affected. The camel stops feeding and starts
vomiting 6 to 8 hours after eag the plant. There is dubss, shiverig, yawning,
staggering, diarrhoea, convulsions &mel camel may die after about one day.
Immediately drench with 1 kg dflag. sulphate. Also drencahith 2 to 3 litres of linseed
oil or a mixture of 4 litres of milk with 8 egghlject 130 mg of arecoline subcut to make
the animal defaecate. @monce a day, mix a little of tatic acid in water and force the
animal to drink it. About Sninutes later, drench with @ of potassium permanganate
dissolved in water. Inject @1 to 0.1g of atropine spihate subcut. It relaxes the
intestines.

Sacrotemma andongenese:  Paralysis, twisting of the ok (as if it is broken) are the
salient signs resulting from the ingestion of fhlent. Preferred treatment is to drench the
camel with baker’'s yeast mixed with sugard water. Inject vitamin B complex. Also,
give a drench of melted sheep fat.

Sorghum bicolour (Sorghum, Jowar): Sorghurstunted under drought conditions
contains cyanide, a poisonasigstance. When used in this condition, it causes poisoning
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in many livestock species inming the camel. It causes bloat and severe pain in the belly

followed by difficult breathing and death.

Mix up to 25 g of ammonium caonate with oil and watemd drench. Drench with 500
to 1000 ml of Tympanyl or liquid paraffin. kgt 0.01 to 0.1g ohtropine under the skin.
As a last resort, puncture the rumen wittracar and cannula or a sharp knife (Figure

9b).
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Fig. 8. Schematic presentation of the stomach system of ruminants
(above) and camelids (below); Oe = oesophagus, Ru = rumen,
Re = reticulum, Om = omasum, Ab = abomasums, D =

duodenum; C1 = compartment 1, C2 =
compartment 3, Gs = glandular sacs, H
Source: Schwartz and Dioli (1992).

compartment 2, C3 =
= hindstomach
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Fig. 9a. A comparison of times spent feeding at different heights by

camels, goats and sheep in northern Kenya
Source: Wilson (1998).
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Fig. 9b. Where to puncture the rumen with trocar and cannula in case of
severe tympanites
Source: K. Rollefson er al. (2001).
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BREEDING AND REPRODUCTIVE
MANAGEMENT

Q. Is hybridization betweenC. dromedarius and C. bactrianus possible? Discuss
briefly.
For centuries it was believethat hybridization betweerC. dromedarius and C.
bactrianus was not possible. However, this fallagys disproved abo®200 years BP,
but it was then assumed thag¢ thffspring of the interspectfimating were infertile as the
mule and the hinny resulting from the donkeyke. This latter premise has also long
been proved false. #eems therefore that there is no oea®ther than established usage,
to maintain the sgries distinction.
Most research on crossestween the dromedary and the Bactrian varieties has been
done in the former Soviet Union, especialiyKazakhstan. Hybrsl have for long been
known in Turkey,in northern Iran and in Afghanistan. ganized hybridization was still
very important inTurkey in the econd decade of the laséntury, when up to 8000
dromedary females were imported from Symal darther south to be served by Bactrian
males, being the most usual pattern of hybridization. Theybrids are almost always
fertile with normal spermatogenesis in thelendhe first generation female hybrid when
bred back to one or other of the species produces offspring that resemble either of the
male parent (dromedaryr Bactrian). The f£shows heterosis in body size, hardiness,
endurance and longevitysome Bactrian characters suab hairy beard and legs are
retained and the single hump is longer andawotvell developed as in the dromedary.
This cross is a strong draught animal whoselweeld tends towards that of the Bactrian.
The milk yield and milk fat content of ¢hhybrid are intermediate between the two
parents. Other crosses, particularly fromter se breeding of the £ apparently produce
weaker animals of poor conformation, whente difficult to train.Recently Dr. Skidmore
(2002) in Dubai successfullgrossed the dromedary with llama. The offspring was
named as ‘Camella’.
Q. Give an overview of the camel's ngroductive performance, problems, and
suggestions to improve the prevailing situation.
Camels are slow breeders with rather low rdpotive rates. This in part is due to their
large size, long life and ¢ir adaptation over thousands of years to the harsh
environments in which they live. Reprodive performance can be improved by better
management throughout the life of the aalimwhether it be male or female. Good
feeding practices in early lif® encourage rapid growth érearly sexual maturity will
help reduce the age at whiclecamel has its first young. Posgipkarly weaning of calves
and improved nutrition of the éeding female during the period when the calf is suckling
will help to shorten the inteal between two successivarths. Better feeding and
management may also help prolong the fifes of a camel. Digses also affect
reproductive performance. Trypanosomiasis, for exampldyces fertility and heavily
infected animals may abort. Brucellosisdaather bacterial diseases may also cause
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abortions. Attention to healtimatters should thus be a prtgr All these measures will
result in more calves being toto a female during her &fime and will thus reduce the
need to keep large numbers of females. Overall management problems are thus reduced
and damage to vegetation and gemeral environment minimized.

Q. Describe the anatomy and physiologgf genital organs of a male camel.
Anatomy: The sheath or prepuce is largeesfly, triangular in shape and laterally
compressed. A well developed lateral preputiascle along with the normal caudal and
cranial muscles, directs the penis towarelar rwhen urinating bubbward the front at
erection for copulation. The ape of the glans in the camis like a crochet-needle
(Figure 10), but it is straight and pointéd the buffalo or cow bull. Moreover, the
sigmoid flexure in the camel penis is predat, whereas in buffa or cow bull it is
postscrotal. At sexual maturity the penis baes free of the prepuce under the action of
the male hormone, testosterone; this usualgucat about 3 yeaos age. The scrotum

is small. It is attached highp between the back legs andcedmot hang loose. It is not
distinctly divided into twocompartments. The testes haaleeady descended into the
scrotum at birth but are small up to 3 yeage. At this time a spectacular increase in
weight and volume occurs # camel reaches puberty. ltnist advisable to use camels
for breeding until they are at least four yealds Some viable sper is present in camels
throughout the year but matamels are the most fertile when their testicles are heaviest
and largest. Tables 8a and 8b show #iect of age and ssons on testicular
development in camels.

Table 8a.  Testicular development in Isaeli camels (age and testis position)
Age and testis position
Parameter < 3 years 3-5 years > 6 years
Left | Right | Left | Right | Left | Right
Weight (g) 2.3 2.4 38.7 43.1 114{2 1292
Circumference 38.7 | 38.7| 94.8 112.7) 1452 1546
(mm)

Source: Wilson (1998).

Table 8b.  Testicular development in Indan camels (season ahtestis position)
Age and testis position

Age (years) August- December- April-July

November March (winter) (extreme

(moderate summer)

summer)

Left Right Left Right | Left Right

4-8 60.8 58.8 78.4 70.8 | 58.6 56.2
9-14 168.2| 162.2 194.7 | 186.3| 159.8 | 148.5
15-20 168.0] 166.0 199.0 | 186.0| 143.0| 123.6

Source: Wilson (1998).
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The seminiferous tubules are the sitesperm production. The seasonal changes that
occur in tubule diameter are also relatedettility, these being wids when the testicles
are heaviest and the camel most fertile. The epididymis (tube) carries the sperm from the
seminiferous tubules to the testto which it is attached twth ends. The sperm mature
in the first and middle padf the epididymis and are seat for a time in its end part.

The erectile tissue of the penis comprisesiyngenous spaces @arious sizes, which
contain elastic fibres but no meular tissue. The end of tipenis is curved in a sickle
shape and there is no true glans penis. Thes pg about 60 cm long. Its diameter varies
from 2.2 cm at the root to 1.6 cm in thieddle and to 0.4 cm at the extreme end.
Physiology: Under most conditions male camed$tain puberty at 3 to 4 years.
Spermatogenesis is continuous throughout tlae, y®it in many areas activity varies with
the season. Sperm production iadbw level at 3 to 4 yearsd rises to a peak at 6 to 7
years, varying on average mo70 to 370 m/ml. The posdlibies of getting conceived of

a female thus appear to bwre with an aler camel than with younger one.

Male camels show a strong muhen they are ready for breadi The intensity of the rut
varies in different climaticareas. In Pakistan, the rutasen usually is December to
March. However, February, March and Apaile the usual months for breeding in the
highlands. The physiological changes assediawith the physical signs of rut are an
increase in androgenstine blood. The poll glands in meacamels increase in size during
the rut and secrete a sticky daekidish fluid which has andreg concentration similar to
that of the blood. These setiobns are often the firstggis of the approaching mating
season and an indicatiorr filne handler to prepare his herd for mating.

Q.  Write a note on the accessory sex glands in the camel.

The prostate gland in the camel is a disdomass, dark yellow igolour and located on
the superior edge of the firgbrtion of the pelvic urethra, #e level of the neck of the
bladder. It measures 3.7 X 5 cm. It has sdwdwmats on either side, which perforate the
urethra. The bulbo-urethral glds are formed by two lobulestuated on either side of
the terminal portion of the pelvic urethighey are whitish in colour, almond shaped, and
measure 2.5 X 1.2 cm. The seminal gkesis not present in the camel.

Q. Discuss the behavioural changes that are usually observed in a camel in rut.

A rutting bull when approached by other nsag humans, assumes a typical stance. The
rear legs are widespread and the bull positlunsself laterally so that he seems bigger
and more threatening. He shows typis@lent marking behaviour. The poll gland
secretion is rubbed onto shrutepeatedly, especially indhpresence of other bulls. In
bachelor herds mostlyulls appear to go through @uiescent rutting period, which
develops into full rut when a male joins a female h&uring the rutting period, the
camel becomes aggressive to other camusits handler and can be extremely
dangerous. A rutting male grinds his teetBhks his tail, waves$ihead and neck, froths
at the mouth and urinates frequently, splag urine all around. During rutting the
incidence of fights among males in mixed tsersl very high. After having established
dominance, only thdominant bull, which is usually ¢holdest and heaviest will display
the characteristic behaviour, while otherlesaonly show a subdued version or lose
libido and go out of rut. Téh dominant bull drastically ®s condition due to loss of
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appetite and reduction in feed intake; ategsnadiarrhoea may accompany. His abdomen is
markedly tucked upnd hump gradually decreases iresiA characteristic feature of the
rut is the protrusion of the soft palate ‘dulaa’. The palate is filled with air from the
lungs and it is possible that its protrusiand the accompanyingurgling sounds are
attractive to the female. Rig a period of strong sexluactivity during a limited time
presumably controlled by the level of teséwene. Rut can bediced with gonadotropin
treatment and better nutrition.

Q. What do you understand by the term ‘Dulaa’?

Dulaa is the Arabic name fdine mucous membrane covemgandable diverticulum on
the ventral center of the Arabian camel’s sofafgg near its origin. It is present in both
sexes, but much more developed in entire mafeo inflate it as a part of sexual display
(Figure 11). The diverticulum is based lonse connective tissue gmucous glands are
present. The exact method of inflationrist well understood. When inflated, most
commonly during the breeding season, the dptagects from the side of the mouth as a
rather dramatic, pink to red, balloon-like sturet Reports indicate that majority of male
camels display the dulaa at the right sideh&f mouth. Young bulls and some females
can produce the mature bugisirgling dulaa rattle but neithean produce the full male
display, complete with bubbly saliva. The Bactrian camel does not have a dulaa.
Surgical removal of the dulaa is undertakenen it is believed tde causing airway
obstruction. The operation isarried out with the camededated with Xylazine and
Ketamine.

Q. Describe the salient features of eotship and mating behaviour in camel.

During oestrus the femaleillwseek the bull camel, may em sit in front of him.
However, the intensity of heat varies bandividually and seasonally. It has been
reported that 14, 31 and 55% of females ekkvieak, moderate andtense signs of heat
respectively. Those in heat are restless, Iiteguently and actively try to get close to the
dominant male. The tail is lifteand waved about and smaillantities of urine are passed
frequently. A foul smelling slightlischarge from the vulva mde present. The vulva is
relaxed and slightly oedematous. The bull dai@eds to herd its females and constantly
investigates their perineal regions. He thagp ‘flehmen’, a typical behavioural pattern
seen in ungulates. Receptive females areugdrby him and then one of them is forced
down (Figure 12). Oncm sternal recumbengyhe bull will mount the femia from the
rear (Figure 13). Copulation act is indesdisual in that it takes place with the female
on the ground. The male rotates his penid thn¢ vulva is found. During copulation the
bull gurgles, froths and may en extrude the dulaa (softlage). The whole sex act lasts
on average for about 8 to 12 minutes. It usuediyisists of several entries and the male
may exhaust himself on one female if h@a$ removed by the handler. If the female has
conceived she will refuse to lie down and awplher tail when appached by the male.
The earliest time tail lifting (curling) can babserved is 20-25 days after copulation,
however, at this time it does not appear t@abeliable indicator of early pregnancy. If it
still persists 2 months later, it is reliable. dvterm pregnant femadealways show tall
curling when approached by bulls.
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Q.  Write down the characteristics of semen of a dromedary.

The semen colour is usuallyeamy white but varies from liglgirey to milky. The colour

is related to the density ofsqm (darker colours having more sperm) and is considered as
an indication of potential félity. The volume of a natural agulation can be as much as
15 ml but the volumes obtained using an artificegina or an electro-ejaculator are less.
Motility varies from 60 to 80%The proportion of fematebecoming pregnant from a
single mating early in breeding season mayolesr as fewer sperm are actively seeking
the ovum. It is thus advisable to allow two three matings at ihtime and reduce the
number later on. Comparatively older males always likely to get a higher proportion
of females pregnant than younger malethviower sperm counts and smaller ejaculate
volumes. The total length of el spermatozoa is short and is usually less than 50 pum.
The head is ellipitical. Abnormal spermeauncommon. Semen collection using an
artificial vagina is notilways successful but electro-ejaaiidn is a sure way of obtaining
semen. A bull in his prime, 7-13 years olthn serve up to 50 females during one
breeding season.

Q. Describe the anatomy and physiolgy of genitalia of a female camel.

Anatomy: The vulva is 3 to 5 crdeep with thick velvety lip, the clitoris being very
small. The urethra is short and the openinthenbladder for the passage of urine is very
narrow. The vagina is 30 to 40 cm in lengtid lined with mucosal fds. It is wide and

as pregnancy advances, it extends and mubasal stretch with increasing weight of the
uterus. The cervix consists of outgrowth ridgarranged in threer four rows. The
oviducts, 17 to 28 cm long, follow a tortuoasurse to the horns but more so in the
ovarian part of the fallopian tube and tampulla than in thesthmus. Unlike other
mammals, the oviducts are emgad at the uterine end. iEhunique arrangement allows
large numbers of spermatozoa to be stdoedh long time. Thisarrangement increases
the chance of conception aofireproductive success.

The camel has a bicornuate uterus, which-rather than the normal-shaped. The body

is short, reddish in colour and smoothe tleft horn being longer than the right. The
uterus is usually attached low in the abdoraad it increases in weight during follicular
activity. The ovaries are flattened, consistao$eries of lobes and are reddish brown in
colour. Each is enclosed an ovarian bursa. The size thie ovary is 15 mm x 30mm.
Non-functioning ovaes may weigh as little as 3.7 gpse with Graafian follicles 5.5 g
and those containing a corpus luteahpregnancy about 8 g (Figure 14).

Graafian follicles occasionally persist intoegnancy but in non-pgnant females are
distributed randomly over the ovarian surfatbey are opaque and spherical and up to
18 mm in diameter. Ovarian activity is relatiedthe development dhe follicles rather
than to that of a corpus luteum, which isialéy present only when an animal is pregnant.
The udder has four quarters, the front two being separated more distinctly from each
other than they are fno the two smaller rear quarters. The udder is covered by a thin
black skin. The teatsre small and each has two small openings.

Physiology

The Follicular Wave: The regular and recurring meonally controlled sequence of
events which ends iautomatic release of an ovum (@va) is in a way known as the

Bakhat Baidar Khan, Arshad Igbal and Muhammad Riaz University of Agriculture, Faisalabad.



Part — | Production and Management of Camels

oestrous cycle. The term oestrous cydiest correctly referdo animals which are
spontaneous ovulators, this type of ovaatbeing the norm in theajority of animals.

In a few mammals, including cats, the raldnd the camel, the breaking open of the
follicle to allow the release of the egg doest occur spontaneoyshnd some kind of
stimulus is required to induce release of ¢hva. This type of cyel involving reflex or
induced ovulation is known as follicular wave.

In spontaneous ovulators, tlestrous cycle consists ofuiodistinct phases known as
pro-oestrus, oestrus, met-oestand di-oestrus. In inducedwators, and specifically in
the camel, there are also fadistinct phases. The four phasef the follicular wave in
camels are:

i) The mature follicular stage is equivalent to oestrus deat in other farm animals.
The camel may not be considerexbe in continuous oestun spite of the fact that
ovarian maturity is follicular. Female calmeaccept the male only during the mature
follicular stage. Camels should thereforevimtched for signs ofdat and mated only at
that time (in this respect it Bn interesting fact that amosgme camel tribes in Eastern
Africa, it is a common practic® forcefully mate femaleamels whenevea rutting bull

is available. With this témique over 50% of the femalase reported to get pregnant).

i) The atretic follicular stage. The follicle regresses anddmmes smaller in size. This
stage starts if mating does not takagel during the maturing follicular stage.

i) The non-follicular stage.

Iv) The growing follicular stage.

Q.  What, generally, is the age of puberty in camels?

It is generally accepted that in camels the agputsierty, in both sexes, is 3 to 4 years.
Pregnancy testing of 20 camels in Austratidicated that 6 herd mated animals 2 to 2.5
years old were in early stages of their pregnancy. The prepuberal gonads and genital tract
have been reported to be responsiveh® exogenous gonadotropic hormones. This
property has been utilizeth reducing the age of pultg and thus improving the
reproductive performance of the dromedary camels.

Q. Discuss the peculiarities of bre#ing behaviour of one-humped camel.

Camels are seasonal breeders but male activitypre affected thatinat of the female.
Male: The seasonal breeding behaviour of théencamel is referretb as ‘rut’. It is
mainly exhibited from mid November toeghend of March in various parts of Indo-
Pakistan subcontinent. Secgeographical and topographlicfactors are involved,
therefore rut is exhibited in the Southdremisphere during the months of May to
October. It is generally first exhibited aband the age of 3 years. Males in rut become
more aggressive and testicular size increases. In the presence of a female or another male
in view, they stand with their ¢g apart, flick urinento their back wittthe tail, froth at
the mouth while making gurgling noises and protrude theiaadulThe poll glands
become active and exudates a dark, acrid Isrgesecretion, which appears to attract
females. Variations of this behaviour arsed in the wild taepulse challenges from
other bulls and protect the established émar Rutting bulls also tend to be more
aggressive to handleend unpredictable in their genkksehaviour. Urine of the rutting
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bull has high testosterone léveand some pheromones. Androgens levels in poll gland
secretion are the same as those in the blood.

Males as young as 6 months may attemphdooint their recumbemhothers. Adult males
may attempt to mateecumbent females even amthey are not in oestrus. Some males
may be fussy and refuse to mate withntlyoung females because of discomfort.
Inexperienced bulls may be setnattempt to mount fromany direction, even over the
female’s head. This may indutiee female to bite and oca@asally inflict damage to the
bull's genital organs. It is usual for the matesmell the vulva and urine, and react by
lifting its head and elevating the upper lipeffmen). Particular stimulus appears to be
from pheromones in oestral urine. The malay wrestle uncooperative females to the
ground, pin and choke her into submission hih neck over herad then proceed with
mating, always in the coucthigosition. A bull in rut carserve 50 to 60 females in a
season under controlled mating conditionsjciwhhelps prevent t much time being
spent with each female, and provided loatmues to eat welind hold his condition.
Reports from Australia indicate that it ¢@mmon to observe bulls in very thin body
condition at the end of the breeding seaggrart from the time spent in courtship and
coitus, these animals have had to be constamtiguard against intrusion by rival males.
Thus the time available for eating may béejlimited. The length of an individual bull’s
rut varies from 2 to 4 monthsvhich may depend upon theaatability of feedstuff and
various social factors. A bull that was domsam early in the season may be weakened and
driven off by another Hulater in the season.

The rut may be induced early or extendexyond its course by the use of hormones.
Gonadotropin releasing hormo(@nRH e.g. Receptal 10 ml) given IM 2 to 3 times daily
for three days then oe daily for 4 to 5 days usuallydaces signs of rut. During rut
libido may be improved by the same dailysdaf GnRH, reduced to every second day
for 2 to 3 weeks whetthe response is established. Tuse of GnRH is preferred to
testosterone, which tendsdocentuate aggressiveness.

Female: Females kept separate from males wilkena gurgling call, ahost like that of
the male in rut, when she is ready to mate ®Hl get as close as possible to the male as
allowed by the situation. Farontrolled mating the traditiongirocedure is to take the
female to a sandy location and couch her Vg head slightly down hill if possible.
About 50% of females ready for matingill couch spontaneously as the male
approaches. Others, especiajlgung animals may have toe forcibly restrained in
couched position with the frotegs hobbled together acrase animal's neck. In a free
mating situation, the maleilvdominate by wrestling the feale to theground. Coitus
takes place with the female in the couthmosition. The male covers the female by
placing a front leg each side of the femaletanp, his pedestal on her dorsal midline
behind her hump and crouchesck and down into the coital position. Depending upon
the relative sizes of male and female, the ffert of the male may or may not reach the
ground.

The process commences withe bull making forward probing, thrusting movements
with hips. To save time and prevent contaatiion during hand mating, it is usual for an
attendant to grasp the penis and direct it thinaihg vulval labia. Ithe wild intromission
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may take some time to establish. Coital attithen proceeds with short thrusting bursts
punctuated by longer periods of inactivity.n%® bulls are more vigorous than others.
Some older bulls tend to gucrouch and do we little. Coitus may last from 3 to 30
minutes, but averages 8 to 12 minutes. Oxgorous or rough, heavy bulls can cause
dislocation or fracture of the female’s sacrudome physical stimulation of the female
appears to be necessary for ovulation touocAtrtificial introduction of semen into the
female genital tract does not stimulate ovulation.
Q. Discuss the normal increase or decrease certain hormones in the rutting
period in the camel.
The rutting period in male has many physgi@al and behavioural peculiarities. There
are significant increases in FSH, LH, testomte and cortisol during the rutting season.
The male camel loses a coreiable body weight (up #®5%) during this period because
its sexual activity distracts him from normal feeding.
Gonadotrophin-releasing hormone (GnRHRpisleca-peptide hormorsecreted from the
hypothalamus in a pulsite manner. Its systheand release is affected by season,
photoperiod and endocrine status. It acts enpituitary gland to stimulate release of LH
and FSH, in a ratio influenced by the dback effects of steroid hormones. Sexual
activity in normal male camels outside theduling season could be stimulated by GnRH
treatment. It is also possible that the gimeonal ‘male effect’ may induce female camels
to cycle earlier in the breeding season. These appears to be an alteration in the semen
consistency with GnRH administration.
In the non-breeding season hyperprolactinaeaccompanied by dexased serum levels
of FSH, LH, testosterone and cortisol has beeserved in Arabianamels. It seems that
hyperprolactinaemia is a catisa factor of low fertility and libido in the male camel
during the non-breeding season. This is probably due to its action in reducing the
synthesis and secretion of FSH and LH. Thsrelso a possibility @it prolactin has an
anti-gonadotrophic action at the gonadal levethemmale camel, as also in other species,
instances of lack of sexual desire and iligtto copulate duringhe rutting season have
been observed. Becausé comparatively lengthy act afopulation, and the fact that
several ejaculations may occur during matingle variations in ejaculate volume and in
sperm concentration and motility have begworeed. Thus poor sgen quality could be a
cause of herd infertility under range conditions (Chaudhary, 2000).
Protrusion of the soft palate camel is observed in ghrutting season, but it is not
extruded in the female. Etgan of the penis does not @ during courtship in the
standing position, which indicates that fomgplnd a set period of time for full arousal
are not necessary for successful breeding in the camel.
Q. Give below the salient characterists of semen of one-humped camel.
Indicate the sperm concentratim for artificial insemination.
Considerable variation in the semen charasties of Arabian camel have been reported.
The semen is greyish-white appearance and tbtaolume ranges from 2 to 8 ml. Sperm
concentration ranges from 256 to 440 X° ¥@®r ml. Sperm motility in raw semen
examined 15 minutes aftallection ranges from 30 t60% and motility may be
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preserved best at room temperature bytididuthe semen 1:2 iiskim milk/glucose
diluent containing antibiotics.
Good quality semen to be used for artifigdemination in camels should have at least
sperm concentrationf 325 to 331 X 18ml and sperm motility o##9.5 to 50.5%. The
proportion of dead spermatashould not be more thal8 to 19%, sperm showing
morphological abnormalities 27.7% and speshowing acrosome abnormalities 8.5%.
The sperm concentration is usually meaduwith haemocytometer. The sperm motility
Is evaluated using phase costranicroscope at a magnifioan of X 128, slide being put
on a warmed stage (38°C), standard conecrakrstains such as Krass for examining
morphology and Eosin colour test of lBaann for recording percentage of dead
spermatozoa.
Q. What do you think is the optimum time and proper site for artificial
insemination in the Arabian camel?
Proper time for artificial ingmination involves the time during an oestrus period best
suited for the successful union of the ovand the sperm cell as well as the optimum
cyclic conditions of female reproductive tralttis recommended that the optimum time
for insemination with fresh semen is firstydan which the camel shows signs of oestrus,
ovulation usually occurs 24 @6 hours later. When insemtimay with frozen semen, it is
good to inseminate twice 24 hours apartasao be sure of supplying ample ovulation
inducing factor. Best resultsave been obtainashen inseminated 24 hours after mating
with a vasectomized male.
Artificial insemination in the camel is eithergiaal or uterine. The uterus is bicornuate.
The cervix is dilatable and two fingers caasily be inserted into it at the time of
follicular activity. This indicate an easy by pass of cervix By gun for insemination or
for embryo transfer. The incidence of utation after deep vaginal and uterine
inseminations was reporteas 87 and 100% respectivelshowing thepossibility of
higher conception rate with uterine insentio in the camel. The camel is inseminated
restrained preferably in sitting positioHowever, some authors inseminated camels in
standing position using a mare insemingticatheter, guided through the cervix by
manipulation per-recturfChaudhary, 2000).
Q. Discuss infertility in one-humped camel.
The fertility of she camels imaintained almosthroughout their livesand breeding in
alternate years is the usual practice. Thelitgrof female camels is apparently high and
the herd owners claim th&80 to 90% of those mated one season produce calves. A
similar fertility rate has been reported in herdanaged intensivelfrhe abattoir studies
confirmed that the structural defects thfe genitalia, including cystic ovaries and
ovariobursal adhesions are relatively raEndometritis associated with a partially
involuted uterus and a regressing corpusultes sometimes seeiihe fertility in the
pastoral herds of camels is unlikely torbere than 50%, or up to 65% under improved
management. It has also been seen in §tldies involving a large number of Asian and
African countries that delayegalberty (first pregnancat 5 years of age), long interval
between births (>24 monthgnd early culling of breeding females limit the average
production of calves to lessah three per female. Anoestrus, due to malnutrition or
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debilitating diseases, is prdiig a major cause of infality. Embryonic death is known
to occur, especially in twigestations. Poor nutrition and trypanosomiasis are probably
responsible in part for the embryonic deaths.
Reports of bacterial infertilityn female camels arscant and most investigations have
been done in slaughteredmels with no previous breeding histori€srynebacteria,
Anthraxoids, Micrococci, Sarcina and gram-negative bacillivere isolated from the
normal genital tract of pregnaand non-pregnarglaughtered camels. Other bacterial
species such &aphylococcus epidermidis andEscherichia coli were also identified.
Q. Discuss pregnancy in dromedary, ging details of implantation, foetal
development, duration and diagnosis of pregnancy.
Ovulation occurs about 30 hauafter coitus. After fertilization in the fallopian tube, the
embryo enters the uterus 53& days after ovulation. Untdised ova degenerate in the
fallopian tube as in the mare. The concepgusgsible ultrasonicallyat 17 to 18 days and
is elongating by day 20. Migtion within the uterus isommon and 7 to 9 day embryos
placed into right horn will migrate to the lefiearly 99% of pregnancies occupy the left
uterine horn. Implantation occurs atoab day 14. Placentation is diffuse and
epitheliochorial, as in the mare. The cant@wever, has three foetal membranes. In
addition to the allantois and @mn, camelid foetuses areveloped, except at certain
points, by a closer epidermal membrane. Thisi membrane permits the lips, genitals,
anus, teats and hooves to haceess to the amnion fluid.
Foetal Development: The camel embryo elongates ckly and soon protrudes from the
left horn onto the right uterine horn. Videopac studies showed afitochorion to be in
left horn at day 20 which extended inteethight by day 25. Examation at day 44
showed the exposed surface tbfe allantochorion to & a roughenecand hazy
appearance, presumably due to the development of simplemborilli in the process of
implantation and placentatiod/hen examined by the transmission electron microscope,
these villi are present on the trajtitast cells of embryos gsung as 7 days. At 44 days
the tail and four limb buds are visible on foetus and the head, @yumbilical cord and
heart beat are discernible. At 55 days #llantochorion is thickened and spotty and
presses on the internal os of the cervix. The foetus is clearlytsdeve rudimentary
bones and a more camel-like head and nBidod vessels are also more developed by
now. When the FBL (foetus body length) i$0110 cm, the allantoic fluid volume is 1.5
litres. When FBL is 90 cm, fldivolume is 5 to 6 litres andntlly reaches about 8.5 litres
when the FBL is 100 t&@07 cm. The fluid resembles palene. When théBL is 0 to 10
cm, the volume of amniotic fluid is 13 ml. ihcreases to a volume of about 1 litre at
parturition. The fluid may be watery or cloudue to the presence of meconial debris.
The extra close fitting of epidermal membeabecomes apparent when FBL reaches 41
cm. It closely envelops the foetus but leatles orifices open to the true amnion. It
appears to be a major source forriblative ease of birth in the camel.
Duration of Pregnancy: It has a range of 370 to 405ydawith an average of 388 days.
The period of gestation for female calvesmages at 390 days, while for males 385 days.
Lower limit for survival of foetus is 350 daySalves born at or just before this time may
appear weak but otherwise nmal for the first 24 hours post partum but then go into
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irreversible decline survivim only for 2 to 3 days. Avage pregnancy duration in the
Bactrian is about 400 days.

Signs of Pregnancy and Diagnosis:An evident sign is thahe pregnant female is no
longer receptive to the mal&he will try to repulse closmale attention by biting. A
pregnant dromedary exhibits the tail up refédter about 15 days. €hreflex can vary in
intensity from a tail held jusabove horizontal to an almeb vertical tail, exhibiting
tremor. The reflex is elicited by the appcbaof a male. The ing@erienced observer can
confuse the reflex with a tail up responsdetar. The tail up response due to fear usually
has no tremor. The true tail up reflex apgetar depend upon the presence of a corpus
luteum. It is also presennh a female treated with K& (human origin chorionic
gonadotropin) and in females treated witiitural progesterone, 100 g once daily for
more than 4 days. When hormdpanduced, the reflex doasot persist for more than 18
to 20 days.

Accurate diagnosis is based upon manamdl/or ultrasonic eamination per-rectum.
Manual examination can be performed i ttiromedary at 45 to 50 days and in the
Bacterian at 30 days. Workers at thERE (Dubai) has recently established the
ultrasonographic appearancetioé grvid uterus and foetaksttures from 170 320 days

of pregnancy, using a 5SMHz probe on an Alakachine. Pregnancy can be diagnosed as
early as 17 to 18 days whamon-echogenic space (fluitléd) 10 to 15mm long and 4

to 6 mm wide will be seen. At 20 days, #@bryo within its sphrcal, fluid filled yolk

sac can be seen and the heart beat is dibter At 26 days the conceptus occupies the
entire left horn and the allantois is visiblEhe enlarging allantois forces the embryo
dorsally within the vesicle uih the 35th day, after whiclthe yolk sac issufficiently
incorporated in the developingmbilical cord toallow the foetus tanove towards the
ventral uterine wall again. Blood progester@ssay has also been used for pregnancy
testing in the dromedary. Persistence déwel >1ng/ml after day 12 (post mating) is
considered a strong indicatiah pregnancy. Generally, i@ver, progesterone assay has
a limited application in reprodug management in the dromedary.

The birth of twins is rather rare scamels (Manefielénd Tinson, 1997).

Q.  What is the usual frequency oembryonic resorption in dromedary?

Almost 10 to 15% of camels diagnosed pregran20 days are found to have lost the
embryo by day 40. The reason fhis resorption is not undeo®d. Since the persistence
of the corpus luteum appears to maintdie pregnancy throughout the gestation period
in camel, therefore it is notkiely to be due to change over to placental control. The
resorption rate has been reported to ke ghme following both natural and embryo
transfer pregnancies.

Q. What are the salient signs and variousabour stages observed in the process
of parturition in the camel?

Varying degrees of abdomindistension are exhibited by calsievhen they are close to

parturition. Some breeds show consideradaddargement from about 6 months. Other

more reliable signs are udder enlargemeith whe presence of colostrum and varying

degrees of oedema, vulval oete during preceding 5 to days, sacrosciatic ligament
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relaxation in the preceding 10 1@ days. Signsf imminent parturitbn are restlessness,
the tail carried in a horizontal position, votary isolation if perntted by situation.
The first labour stagenay have a duration of 5 4 hours and is characterised by
restlessness, the tail being held almostiooously horizontal, freque passage of small
guantities of urine, &quent couching, rising, rollingstraining commences during the
later part of this stage. The second staparks the appearance of the intact
allantochorion at the vulva or a dischargdloid from its prior rupture. Strong expulsive
efforts made and may be some struggling iseomfort shown by primiparous animals.
The foetal nose appears at the vulva withhitbad resting on or beeen the front legs.
Posterior presentations are very rare. Theafa@tpulsion takes about 20 to 40 minutes.
In the presence of the normal lubricating &efluid, the camel foetus presents less
problems for expulsion. Thadditional epithelial membrarenveloping the camel foetus
may have a significant role in this respect siitas highly slipperywhen lubricated with
amniotic fluid. Primiparous females usuallyngplete the second stagf labour in the
standing position. They wandaround as if thego not quite known whéab do. The calf
from these animals is literalgropped into the world and as a result the umbilicus breaks
earlier than is usually the case. Total voluméoetal fluid is about 9 litres, of which 80
to 90% is allantoic fluid. It is fairly estébhed that amniochorionic sac ruptures first in
the Bactrian but some authoopine that the allantochorianisac ruptures first in the
dromedary, as is the caisethe mare and the cow.
The third labour stageovers the events from birth &xpulsion of placenta (foetal
membranes). This stage on average occugdesit 30 minutes. Apafrom the case of
primiparous animals, rupturef the umbilicus occurs whetihe calf vigorously moves
away or the mother stands. Camels do nbthleafoetal membranes. The mother nuzzles
and prods the newborn ratheathto lick it in the fashion afther species. The calf takes
on average 30 minutes to 1 hour to stand uptiamel to first sucklas between 1.5 and 2
hours. Within a few days i$ able to follow its mother.
Retention of placenta beyold@ hours is unusual. When necessary manual removal may
be resorted to after injecting 1M, 5 ml okytocin. Removal ofplacenta should be
followed by insertion of arbiotic pessaries (e.g. Utozyme foaming pessaries).
Q. What percentage of difficult births are encounteredin camels? What
precautions and proceduresieed to be adopted in dstocia cases in camels?
Although the camel foetus hdsng legs and neck yet onlyn about 1% of births
difficulty is encountered. Such cases are @ome where live calvelsave been delivered
after 12 hours of stage 2 labour. Of cours@acessary delay is not advisable, yet it is
suggested not to interfere unsilage 2 has been in opeoatifor at least 1 to 2 hours
without any visible progress.
The most dangerous dystocia caés¢hat when the foetus & retained that presence of
its nose or limbs within the cervix doestmneflexively stimulate voluntary expulsive
efforts. In such cases the pregnant animay become comfortable and resume feeding.
Thus if preparturient females are not unddequate, quiet surveillance by experienced
personnel, dystocia in these animals may b&sed until they show uas very ill, toxic
animals, retaining decomposing foetusés a precautionary measure, plenty of
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unobstrusive observation is the key to thishgbem. Binoculars can be an invaluable aid.
Once the placental sac is visilderuptured, the camel shoudé examined, if there is no
progress for foetal delivery withian hour, regardless of the exgué effort or lack of it.
When it is decided to manually examine thara, she should preferably be restrained
in stocks, since any malposiias rather easily corrected the standing position. If
stocks are not available, some sort of hobblemuld be applied to sare that all kicking

is controlled. If it is impossible to exangdrthe animal in standing position then she may
be couched, but it makes the obstalrprocedures very difficult.

The perineum of the animal thoroughly cleaned and washwith a mild disinfectant
solution. The obstetrician should wash hisd®and arms in a fresh bucket of similar
mild disinfectant. Any loss of natural Hirtlubricants due to use of soap, can be
counteracted by the use of X+jelly or obstetrical lubricant. Obstruction to foetal
expulsion should be removed bgrrection of malpresentation or any parturient problem.
When the foetus is dead, aases such as extreme lataratk allows limb traction to
deliver first the foetal body anthe severed head and nedetaWhen foetus is alive and
correction and vaginal delivery do not seensgole then a caesaresaction should be
performed.

In an anterior presentation, delivery mayassisted by applying traction to both legs and
head. Obstetrical soft ropes should first ppleed above the fetlocand then a half hitch
thrown around the pastern. Thus theaction load is shared between the
metacarpus/metatarsus and the pasteiithis helps avoid fracture of the
metacarpus/metatarsus and damage to theclkeibhint. The head e should noose with
its loop placed just to the ears and theisgidportion within themouth. Main traction
should be applied first to erleg then the other, while madée tension on the head rope
prevents the neck from bulking within the canal.

Q. Give the procedure to perfom caesarean section in the camel.

Instead of risking the life of a valuable ctifough prolonged obstatal manipulation, it

is better to subject the camel to caesareatiogeand save the calf as well as the mother.
The operation is preferablgerformed with thecamel in sternalacumbency until the
uterus is sutured. If, however wound tensiodicates, the animal may be placed in
laternal recumbency for abdominal closurel2(yne and Ketamine arused for restraint
and analgesia, whereas theigion line is infliltrated witha local anaesthetic. Some
operators use epidural anaesthesia to immobilize the tail amdinionize voluntary
straining due to cervical stimation. Before the laparotonipcision is made in the left
flank, the whole area shouloe shaved, washed with povidine iodine scrub and then
liberally painted with pyodineThe use of drapes depengson the choice of the surgeon
(Manefield and Tinson, 1997).

The laparotomy incision shoulde 25 to 30 cmong. Some suepns commence the
incision 8 to 10 cm below & lumbar transverse processes and proceed vertically
downwards about 10 cm caudal to the lakt fihe muscle wound is best made as a
straight cut in a vertical wound since ibgides better access thdaveloped splits. With
the oblique incision the openimgay allow a split in the exteal oblique muscle and the
others are cut. Whatever the technique pdbkd surgeon must take pains to protect
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spleen, which in the camel igached to the caudolateral aspof the rumen. The gravid
uterus should be identified bylpating portions of the cathrough the wall of the uterus.
The preferred uterine incision site is aroutslgreater curvature to avoid large blood
vessels. The incision area should be broughtlese to the wound as possible. If the
incision site can be exteriorized, spillageutdrine fluid into theabdomen can be largely
avoided. On many occass, because of thass involved, its not possible to achieve
the ideal exposure. If the use afscalpel within the peritoakcavity is deemed to be
unsafe, the uterus may be penetrated @mehed using straigilayo scissors. Before
taking up uterine closure, theagkenta should be freed fromethicinity of the wound to
avoid its being penetrateshd caught by the sutures.
In case the placenta is relatively loose, it banfreed and remodebut remember that
surgical time should not be unduly prolongééso, any attempt at removal should cease
if haemorrhage is induced. Initial closuretbé uterine wound is aeved by a simple,
continuous, right through suture of size meftichromic gut. This prevents the mucous
membrane retracting from the wound andegi good control of lanorrhage along the
wound edge. Just before clogj an antibiotic foamg pessary may be inserted into the
uterus. A second suture tier of continuoudszwnrtal mattress, Lembert or Connell pattern
is placed to strengthema seal the wound. Heavy chromicguatof size metc 7, is used
to separately close the muscle layersth@d abdominal wall. Some surgeons prefer a
single tier of interrupted horizontal mattressuses. Some tension may be experienced in
closure of the wound with theamel in sternal recumbenc$ome surgeons therefore
advocate performing the entire operation ghtilateral recumbency. Those who prefer
the sternal position can reposition to therktéo facilitate closure if they like.
Q. Discuss the possibility of the use oartificial insemination (Al) in camel
breeding.
There are owners who may bduatant to travel their goothulls to other places for
breeding; some may have injuries that make natural mating difficult to impossible. Al can
overcome these constraints. Also, the birgedvorth of bulls mg not be known until
they are 7 to 8 years old, the freezing of semen and use of Al can insure against
premature loss of the animalith Al one bull is able taget more females pregnant
within one breeding season. GBoenaterial can be transfed¢o places where it is not
possible to transport the male animal(s). Sefoe Al may be used fresh or frozen. The
major constraint to successful Al is thaé tbamel is suspected to be a coitally induced
ovulator.
The visual signs of oestrus in the cameh d@ described as erratic. Therefore, it is
advisable to inseminate when ovulation paid is optimum, agletermined by rectal
palpation and preferably by ultrasonic exaation (Manefield ad Tinson, 1997). The
female is presented for insemination in sueaktiocks or restrainad couched position.
The perineal region is cleaned and driede $amen containing 300 to 400 million motile
spermatozoa is introducedtanthe uterus. Frozen stravshould be evaluated after
thawing and the number of straws requiredifiemination calculated. After deposition
of the semen, a dose of human origin amc gonadotropin (hCG) e.g. Chorulon, 300
IU, 1V, is administered and insemination mpgeferably be repeated in 24 hours. An
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alternative more suitable forefd conditions is to administer dose of prostaglanding
(e.g. Estrumate, 2 ml) and equine origlogonic gonadotropin (eCG) e.g. Pregnecol,
2000 IU, IM, and wait for 9 td 0 days then inseminat&dagive hCG, the luteinising
hormone. By increasing the likely numberfolicles of ovulatory size being present, the
eCG increases the likelihood of a matureroveeing released when luteinising hormone
is administered. If the site dhe follicle with best ovukgoon potential is known, the
semen should be depositedoirthe ipsilateral (on the same side) horn. If multiple
follicles are present, may be as a result dbe@ministration, it igust as well to deposit
the semen into thieody of the uterus. If ghanimal can be examind® to 72 hours after
the hCG administration and nowation has occurred, then an increased dose of hCG
(Chorulon, 5000 1U}V) with GnRH (gonadotropin reésing hormone) e.g. Receptal, 5
ml, and a further insemination is required.

Q. Describe the procedure of embryo transfer in one-humped camel.

Genetic improvement by natural breedingcemel is very slowEven the traditional
camel societies are in search of waysl ameans that can enhance the reproductive
performance of their camels. Multiple ovulation, embryo tran@®&DET) programme,
though currentlybeyond the means of a common max aot cost effective, offers a
technique that can help overne the constraints to the improvement of desired traits.
Manefield and Tinson (199Have described the procedure as given below:

It is common to recover 10 to 15 embrywer collection from a good donor (29 were
recovered in one case). Inopgrammes where 40dors are matched with 160 recipients,
it is possible to achieve 10 pregnancies merad within one seasdor 20 to 25% of the
donors flushed. This is equivalent ) years natural breeding potential for each
successful flushing. In case of very valuabdenels that only provide two embryos, the
normal breeding rate may l& least doubled, and theredorthe result is considered
acceptable. Two breeders worg on a cycle ofone month, can match 40 donors to
synchronise with 160 recipiengd collect and transfer >2@dnbryos. It is possible to
repeat this cycle 4 times perlding season with the use ofté®b0 additional recipients
for each cycle. Pregnancies udl##b per season can be expected.

Superovulation (SO): It is achieved by injecting F§(e.g. Falltropin-V; Embryo-S) or
eCG (e.g. Pregnecol; Folligofllowing natural progesteron@ oil (e.g. Bomagest-E;
Progesterone; Progestin) 100 mg once afdayl4 days. Responge the various FSH
preparations can vary from camel to camdle usual dosage schedule for Fallotropin-V
at a dilution of 20 mg/ml isday 1 and 2, 3 ml IM twice day; day 3 and 4, 2 ml IM,
twice a day; day 5, 1 ml IM, twice a day;ydé and 7, 1 ml IM, once a day. The ovaries
are examined ultrasonically atay 8 and the usual time of mating is day 9 to 10. Most
camels produce embrydsyt number and quality varies. Nalverse long term effect of
50 has been noted. After repeated 50, carnal®e been allowed to undergo a natural
pregnancy and successfully returned ® BMOET programme later. Likwise donors can
be used year after year depgeng upon their continued ggsnse to 50 and value to the
programme.
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Time of Mating: It is determined by ultrasonic &xination and the female is served
twice with a 12 hour intervakhen follicles of 120 18 mm diameter are detected. This
ensures best ovum maturation and ovulation.

Embryo Collection: Embryo collection is first peormed 7 days after mating and
repeated 12 to 24 hours later. The donor fernmlestrained in guitable set of stocks.
After thoroughly cleaning the perineumitiva Savlon solutiorand towelling off the
surplus, a silicone rubber Foley catheter isoduced and inflated in the cervix. This
operation is assisted by employment of mefimetal stilet within the catheter. The
operator puts on a long rectal glove with fng cut off and a steelsurgical glove over
this. Care must be taken to deténe that the cuff iflated with 40 ml of air, is situated
within the anterior cervix. Td body of the camel uterus & short (2 to 4 cm) that
placement therein may occlud@me horn and so preventcamplete simultaneous, bi-
cornuate flush.

Flushing is accomplished bgonnecting a ‘Y’ shaped Yro Bovine Uterus Tube
Flushing Set to the flushing fluid reservoildggtic bag) and the Foley catheter in the
manner shown in Figure 15. This allows flueturning from the uterus to pass through a
75 micron embryo filter. Clip 1 (C1 in Figyrés opened and theushing fluid bag is
squeezed to fill the uterus, @sdged by the operator'Bnger against the cervix and
catheter bulb per vagina. Clipid closed and clip 2 (C2 iRigure) is opened to allow the
uterus to empty. The process is repeatetl the flushing fluid is exhausted. Once the
flush is satisfactorily estabhed, with no cervical leakagéhe operator may insert an
arm per rectum to determine that both hormshkaing well flushed, that the horns are not
being subjected to excessive fluid pressuré lae can massage theyan to assist fluid
recovery. Overfilling the uterus can r#éisun endometrial tearing and a blood
contaminated flush, complicating the idemigfiion and washing of ¢hembryos. The clip
below the embryo filter (C3 ifrigure) is opened periodibato preventthe filter from
overflowing, but also so that at all timekiring collection, the cup fluid level is
maintained at about one-thifdll. For protection and comtued viability of embryos, it is
important to keep thernotally immersed in fluid. The fowing two flushing fluids have
been found to be satisfactory. 1) Vigr@omplete Flush Sotion, 2) Dulbecco’s
Phosphate Buffered Saline, wwh includes Kanamycin 25 igre and 20 ml of Bovine
Serum Albumin is added to each 1 litre bag.

After flushing has been completed, the flindthe cup above thelter grid, containing
the embryos, is transferred into a griddbdving horizontal and perpendicular lines)
petri dish. This dish is scanned with a stedissecting microscope. As each embryo is
found it is picked up by a pige and transferred to a dropfdfered holdingfluid, which

Is one of 5 separatedaps in another petri dish. Withthis drop the embryo is flushed
up and down 2 to 3 times. Thiwashing’ process is repeated sequentially through the
rest of the drops until after thehbtinsing, there is no debris the drop or iached to the
embryo. As each embryo is wash it is placed in a filtecteholding solution ready for
grading. This solution may Bégro HEC-2 or may be prepardyy adding 1 ml of foetal
calf serum to 9 ml of flushing fluid. is filtered through a 0.2 mm Naglene filter. The
embryos are graded 1 (excellent) througlidbad) using the usual criteria of shape,
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colour, dead cells, compactness and shapastomeres in the early morula, amount of
perivitelline space, craskin the zona, definition of tphoblast border ahpresence of
tightly adherent debris. Grading can vary a little because of its inherent subjectivity.
Camel embryos do vary betweanimals and between flushes, but a large majority rate
between 1.5 and 2.

Recipient Preparation: Ideally, recipients should be selected from young camels,
preferably from maidenghat have uteri free from all elogy. Parallel with the SO of
the donors, the recipients are given 100 mgaitiral progesterone in oil once a day (e.g.
Bomagest E; Progesterone; Progestin) for & dallowed by Pregrmol, 1500 to 2000

IU and 2 ml of Estrumaton day 11. This done to ensure ctéan of follicles and hence

a CL (the better the luteal material, the betire the chances of pregnancy). Ovulation
and luteinisation is induced in the recigeiy giving them Cbrulon, 3000 U 1V, 24
hours after the donors receive the same. Thus an attempt is made to have CL’s in the
recipients that are one daypunger than those in theowbr. Best results have been
achieved when the matchingrecipient to donor iminus 12 to 36 hours.

Non Surgical Embryo Transfer: For transfer, embryos arealed into straws and these
into an embryo transfer gun. The whole magre and apparatus aienilar to that used

for Al in buffaloes and cattle. Place of thelayo should be at the tip of a uterine horn.
Left or right horn, placemenesults in a similar pregnancy rate. Almost 99% of camel
pregnancies occupy the left horn, butbeyo migration from the right takes place
regularly. Otherwise pregnancyteawill depend upothe grade of thembryo, the health

of the recipient’'s reproductive tract andetkdegree of synchronization that has been
achieved. In small groups when gradeerhbryos are transferred fresh to grade 1
recipients, a pregnancy rate of 65% carekpected. Maiden camedgged 5 to 6 years
have proved to be the best recipients. Irgda groups this rate falls to 50%. With
cryopreserved (maintainingability by storing at veryow temperature) embryos, only
15 to 20% of transfers result in pregnancy.

Surgical Embryo Transfer: The recipient camel is held in stocks and sedated with 0.15
mg/kg of Xylazine and Ketaine IV. An incision line is infiltrated with a local
anaesthetic and surgical transfer of embrymasle through a 20 chorizontal incision 5

to 10 cm cranial to the iliac est, in the left flank. The muscular opening is by muscle
split and the tip of the left uterine horn istenorised. A small punch (an instrument for
perforating or excising a segment of a tissaejsion is made in the outer uterine wall.
Through this a transfer gun thia 10 ml sterile glass pithe containing the embryo is
‘popped’ through the endometrium, slighbalong the lumen and discharged. The
laparotomy is routinely closedhere is some difficulty imxteriorising the uterine horn

in maiden recipients. Therefranimals that have alrgatiad one calf are better. One
surgical transfer requires about 40 minutes and a non-surgical transfer requires about 15
minutes. The rate of pregnancy for both neeithwas 33%, at thteme it was done. Since
then non-surgical transfer pregnancy ra@s risen to 50%. Since surgical transfer
method has produced no bettesults, is slower and more labour intensive, therefore it
has been abandoned.

Q.  Write a note on progesterone an@strogen levels in camels at oestrus.
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Progesterone levels in camels at oestrus avatdb5 ng/ml, while oestrogens are at peak
of 75 pg/ml. The level of oestrogen rises t6 B8g/ml at days 3 to 6 and then to a peak of
4.5 ng/ml at day 9 in mated roals; it then falls rapidly agai Oestrogen levels drop to
15.1 pg/ml at the first stage and remain IdWe concentration diteinizing hormone
rises rapidly to a maximum of 6.9 ng/ml franbasal level of 2.7 ng/ml, starting one hour
after coital (or other) stimulation, reachaspeak at three hours and remains high for
about 10 hours. Ovulation takes place 3@&hours after mating. These variations in
level can be used to determine best time for mating to take place.
Q. Do you think that camels (one-humped) are polyoestrus? Discuss in detalil.
It has long been accepted that camels gulseveral cycles, which follow each other;
they are in fact polyoestrus animals. ItsMang thought that e&rus occurred only at
certain times of the year. However, it is némown that in mosareas follicular wave
activity does occur all thgear round. In areas havimgarked weather changes among
the season, follicular activity @t its greatest in wintemd spring and the total cycle is
longer at this period. Durg the summer, the phase lasts only for a very short time and
the growing follicular stage is relatively long.
In Egypt, the mean duration tfie follicular wave is 24.2 ¢a with oestrus lasting 4.6
days within a range of 0 tb5 days. In Sudan, the length thie wave is 28 days with
oestrus lasting 4 to 6 days witha range of 1 to 7 days amdindia the wave is 23.4 days
and oestrus averaged 5.0 dayishin a range of 3 to 6 days. In all areas the natural
mating season is at that part of year whba follicular wave is the longest. Most
conceptions occur at this timeong cycles are certainlyssociated with environmental
conditions, including lower temperaturend better nutrition. Mating seasons can
probably be prolonged or evemade to be year roundféeding and other management
factors are adjusted #nsure that conditions are appriate for thdonger cycles.
Q. What s frequency of occurrence of dystocia and vaginal prolapse in camel?
The incidence of malpresentation is quitevldviost commonly lateral deviation of the
head and carpal flexion have been observediigh incidence of post partum injuries
such as vaginal tears, complete rupture efgérineum and vulva drposterior ataxia are
seen in heifers bred too early by a largeedibull. Faulty laymen assistance may also
cause lacerations by applyirtgo much traction when removing the foetus. Vaginal
prolapse is a quite commonly seen conditelated to vigorous laymen assistance during
delivery. Untreated and neglected post parityjories may result ippermanent infertility.
Q. What may be an appropriate age affirst parturition in dromedaries? Give
examples in this respect.
In traditionally managed herds in Kenya, canfelg calved at amverage age of 4 years
and 10 months. In one ofdhstudies in Niger, it was fourttiat between 3 and 80% of
females first gave birth at 4 to 5 years.olb95% had produced kast one young at 6
years, whereas one of these groups of taaid not produce thefirst young till 8 to 9
years age. A survey carried out among herde®&igan indicated that 2% of females first
had a calf at 3 to 4 years age, 10% at 5.5sy&at% at 5 to 6 years and 51% at more than
6 years. At the National CamRkesearch Centre in India, &gt first calving was reduced
from 5 years 2 months in the period 1988 to 4 years and 1 month from 1986-90,
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mainly due to the effects of better managat. In the United Arab Emirates animals
whose own birth dates were known were mdiesti at 3 years and 7 months and calved
at 4 years and 7 months.
In summary, it seems that the magement implications of this are clear: better feeding,
improved health carend better overall management willadasle camels to produce their
first calf at a younger age anddatb the total length of their breeding life. In traditional
systems better feeding conditions may refolin long-distance migration. In sedentary
or modern systems, supplementary feedingarly life and keeping camel numbers down
to the carrying capacity of the feed resoungk help to lower theage at first calving.
Further information on feeding to improwwerall performance is given in chapter on
Feeding and Nutrition.
Q.  Write a note on traditional and improved parturition intervals in camels.
Most of the available information indicatestthihe interval between successive births in
camels is about 2 years. However, undenmercial ranch management in Kenya, the
average of 460 intervals was 16.7 months. Magrvals averagedbout 18 months but
there were some at about 13 to 14 morathd relatively few longer than 30 months.
Parity did not havergy real influence on the intervaAn abortion or the death of the
young before weaning led to haster interval to the next birtthan if theyoung survived
to weaning. This was probably because lactation stopped so the hormones controlling
milk production which also suppress thenauctive hormones disappeared and allowed
animals to start their sexual cycles agdiraditional systems iKenya, however, do not
aim for short intervals and &ed their animals only onceezy two years and maintain a
ratio of one breeding bull 80 or more females.
In other studies, the interval between bittlas been established as 14.3 months in Najdi
camels in Saudi Arabia and sommercial milk herds in ghAl-Jouf region, a calving
interval of 14-15 months has been obtained. In some afeéBaudi Arabia, females are
run in two units, each afhich is mated in alternate yeapgggnancy rates are said to be
80 to 90% in each of the units (i40 to 45% annual calving rate).
The management implications thus are twdfd) more calvescan be obtained (i.e.
intervals between births can be reducedhé negative effects of the lactation hormones
can be overcome. This can be done by rengptie calf and causing its mother to dry
off. The calf then has to be feditificially of course, and ii) ithe calf is not weaned, the
effects of the lactation hormones are grdigusuppressed by the reproductive hormones
and the influence of these can be madenger and earlier ifiutrition is better.
Supplementary feeding of the adult femalmehwill therefore also lead to better overall
reproductive performance.
Q.  Write a note on annual reproductiverate (ARR) and total lifetime production

in one-humped camel.
In northern Kenya calving percentages2df1 and 47.4 have be reported for non-
treatment and treatment herds. The ARRcommercial ranches in Kenya was 64%. In
northern Niger, the ARR was calculatsl0.46 young per breeding female.
In Niger a total of 215 camels gave birth563 young or an averagf 2.7 per breeding
female in their lifetime. In Kenya the awage lifetime productiof young was 3.5 per
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female on commercial ranches. At the Indiiaral camel farm, females gave birth to 2
to 8 young during their breeditif¢e with an average of 4.49.
Q. Is breeding in all Asian ard African camels confined tothe same season as in
Pakistan.
Data obtained from differerdreas show a marked seadipawith most activity in
winter. In Somalia there appetr be two main breedingeasons, related to two rainy
seasons. In the United Arab Emirates mosthbidre in October to January but a few in
April and May, indicating the possibility afxtending the breeding season if feed and
management are adequate. In Kenyan traditioeads there is some breeding all the year
round but greater activity in December/Jaguand may possibly be associated with
better nutritional status at conception (Table 9).

Table 9. Breeding seasons of the orieimped camel in various countries
Country Breeding season

Pakistan December-March

India November-February

Somalia April-May/June; Septembert
November

Egypt December-AprilMay-August

Sudan March-August

UAE October-January; limited April-May

Mali February-MarchAugust-September

Morocco May-June

Source: Wilson, R.T. (1989). Bmductive performance of the one-humped
camel: The empirical base. Rev. Eltded. Vet. PayJrop. 42:117-125.

Q. Discuss very briefly camel genetics.

Camelids have a diploid chromosome number4fThe karyotype consists of 33 pairs
of acrocentric and 3 pairs setibmetacentric autosomedagge submetacentric ‘X’ and a
very small acrocentric ‘Y’. The identical fp@rns in chromosomébnear differentiation

for the Camelidae suggests that their karyotype haseb highly stable for millions of
years. It probably represents the mosteare case of chromosome conservatism among
mammals. Their identical karyotype, despheir longstanding geographical separation,
would suggest that their early genetic makewas very adaptive and that any divergence
from this was non adaptive andleterious to survival. This isertainly interesting given
the difference in the endnmental influences on the Old World and the New World
Camelids over the last a few million yeasnce their common ancestry in North
America.

The close relationship of the Camelids is re#eécin their ability tanterbreed. All four
species of the New World Camelids (llama, maeo, alpaca and vicuna) can interbreed
and produce fertileftspring. Crosses between theesnumped dromedarand the two-
humped Bactrian are possible, the progkaying one londqump, but someFnales are
reported as sterile. The chromosome sintiesiare there, buthysical incompatibilities
and gestational differences need to berosme (Old World 38 days; New World 345
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days). Despite gestational and physical differences, successful cross between a
dromedary and llama has given birth to ‘Céaien Dubai under tke supervision of Dr.
Skidmore (2002).Camelus dromedarius appears to have a high degree of genetic
polymorphism and that genetic probes a@RRpolymerase chain reaction) technology
will be useful in determinatin of parentage and selecting for traits. Parentage of South
American camelids can be determineithw95% accuracy on inheritance of blood
groups, since they display types A, B, C, D, E and F.

The dromedaries only seem to share B wiikir South Americarcousins. At the

Scientific Centre for Racing Camels GBC) in Dubai, blood groups and various

enzymes were studied using electrophoresdetect genetic variation. Unlike the New

World camelids, the Old Watlcamels showed no sigmiéint differences. DNA study

was therefore undertaken. Initially RAP@andom amplified pgimorphic DNA) was

used to analyse the genome variation. Thebn&ue is based on the use of polymerase
chain reaction (PCR) using shastngle and random primers tietect variation, without
prior knowledge of DNA sequess. A number of different markers have been studied
and genetic variation in the camel has bdemonstrated. This technique is also being
used to look at the variation in subspecies or strains (e.g. Scataris compared with

Emirati camels) to determine whetheossbreds can be identified accurately.

Some DNA finger printing orparentage in camels, ugirhuman minisatellite probes,

33.6 and 33.15 hybridised withNA, has been tried elsere and has proved to be

accurate. The technique can be very timmasoming. Determinain of parentage has

been attempted at the SCRC using STiIfstandem repeat) polymorphic markers also
known as microsatellites. The early resultee encouraging. T$ technique could
ultimately prove to be faster, moaccurate and requires less DNA.

Q. Discuss in genetic terms that P=G+E, where P=phenotypic measurement of a
trait, G =combined effect of all gens concerned, E= environmental factors
influencing the trait.

Many traits of economic value in the camet arfluenced by a number of genes, each of

which has a relatively small effe In other words, the traire not influenced primarily

by genes at a single locus. Such traits allec¢guantitative or mulactorial traits, many

of which can be measuredayitatively e.g. the speed afracing camel over a certain

distance and conformation and productiorareleteristics. The measurement can be

expressed as a product of bgtimetic value of the camel and influence of environmental
factors, thus P=G+E.

In other words, camels have different phepety because of the two factors; valuable

genotypes and exposure to different emwments during development. Some of the

differences in environmentio which camels are exposed can be: different nutrition
regimens, climate, trainingnd housing systems and ehse control measures. Some
differences cannot be specifisdch as errors of observatidhis possible by means of
suitable statistical methods to obtain quantitative estimates of these several sources of
variance. Estimates can alse obtained by using records relatives. Estimates of the
proportion of the phenotypic differencesathare genetic, are important to the camel

breeder (Shereif and Tinson, 2000).
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Q.  Write notes on the following selection parameters:
a) Genetic variation, b) Standard deviationHeritability and d) Response to selection.
a) Genetic Variation: Selection can be effective gnlvhen the population contains
genetically variable individuals. Some tmihave little genetiovariation and others
express considerable genetigigion. The information conceing variation in different
traits of camels is greatly lackingdowever, based on information from other
domesticated animal species, itikely that there is little genetic variation in fitness traits
e.g. fertility.
b) Standard Deviation: This measure is important tdentify a superior camel for a
guantitative trait. The standacviation is the square roof the phenotypic variation
and describes the phenotypic aion of a trait about the average for this trait. In a
normal population, 68% of all the valuesostd fall in the rang of the average = 1
standard deviation. About 9586 all individuals are included in the range of the average
+ 2 standard deviation. A caimeould be superior to 95% dlfie general population if its
value for the trait was greattran the value of arage * standard deviation. If a smaller
value of a trait is desired, the camel’s \&aluould be less than the average + 2 standard
deviation. In a breeding programme for a certeait, the intensity of selection (i) can be
calculated for the desired selection diffaran(s) from the knowledge of standard
deviation 6p) using the following formula:

i=Sop
The selection differential refers to the shpaty or inferiority of those individuals
selected for parents Ras compared to treverage of the populatiogP) from which the
breeding animals were selected. Selectioreckffitial may be noted by the following: S =
(Ps- P).
Intensity of selection can have an important effect on gepeigress, particularly in the
selection of male camels since fewer mdlem females are needl under conventional
breeding programme.
c) Heritability: Each camel has a genetic limit feach trait and this limit is set at
conception. Rarely does an individuahel its genetic potential since environmental
factors influence the trait. Teliminate these environmenfaktors, heritability estimates
have been calculated for magyantitative traits in various species. Heritability estimates
refer to the portion of the phetypic variance in a populatidhat is due to heredity and
expressed in percentages.
To estimate the heritability, different methoaise used such as intrasire regression of
offspring on dam, offspringarent regression and sib aysas$, including full-sib and
half-sib. Probably, except avieno heritability estimates @ravailable for traits of
economic importance in camel§he heritability for heightat withers is high (84%),
showing that only 16% of & variability is caused by environmental influences.
Therefore, a high heritability estimate is gudication to the breeder that considerable
genetic progress can be made in improvihg trait when selection is based on the
individual’'s ownphenotype. High heritabilitalso indicates that additive gene action is
more important for that trait and the mating of the best to the best should produce more
desirable offspring. A low heritability estate indicates that there is low correlation
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between genotype and phenotype. Theeefonore attention should be paid to
environmental influences since a breedanggramme aimed at improving the trait may
not yield the required results.

d) Response to Selection:A thorough knowledge of the selection parameters enables
you to predict the genetic progress in one gaien for any desired trait in the camel. In
nature camels have undergone the processlettion whereby survival and reproductive
success are the main compats. It also implies that if particular characteristic in the
camel is favoured in a given environmeng tfenes giving rise to it survive the selection
process and are passed onto thd generation. In this way Vaured alleles increase in
frequency at the expense oks$edesirable alleles andetlgenetic constitution of the
population changes and evol(&hereif and Tinson, 2000).

Q. Discuss the selection of caels with superior genotypes.

Organized selection is beinqgactised more in racing camsethan any other type of
camels. In racing camels selection practicage been based on identifying and mating
the best to the best. Better results are obthiwhen both the parents have excellent
racing records and that racing ability has ghhheritability. Sinceselection in such
matings is largely based on eronmental influences ratherath the true breeding value
of the camel, therefore in many cases the an&es disappointing. In order to identify
camels with superior genotypes, it is importemtminimize environmental influences by
examining accurate perfmance records. These recerdhclude the record of the
concerned animal, performanaexord of the progeny, ardosely related relatives. The
order of importance of these records varieating to the heritability of the trait. To
adjust performance remds to a common bas@&formation is also needed regarding
environmental factors that may affect the ateanf winning such as age, nutrition, skill
of the trainer, sex, health, starting posititavel of competition and the condition of the
racing track. Unlike race horses, adjustmentstii@se factors have not been made in
racing camels. Therefore, biases are exgkedtom the use of wdjusted records,
resulting into slow rate of progress.

The essential trait for racing camels is speger a certain distae. Conformation and
temperament are important to the exterst tthey influence racing ability, but racing
ability is a composite measure of all su@ctbrs. There are fast camels of varying
conformation and temperament, which imgliehat no hard and fast standard for
conformation and temperament has been frarttechay be said that camels can have
good conformation and temperament withgood performance, but cannot have good
performance without good conformation.

Q.  What may be the implicationsof inbreeding in racing camels?

Most breeding programmes in racing camielolve the use of a limited number of
champion parents to produce the progenye ®hvious outcome of such matings is the
increase in homozygosity through inbreedi When inbreeding is accompanied by
selection, individuals that are homozygous @esired traits are selected and used as
breeding animals. Subsequently they pass tihesirable genes to the next generation.
Inbreeding has the disadvantage that it uncowendesirable recessive genes that are
expressed phenotypically in many forms sashgenetic defects, small sized animals,
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reduction in fertility and vigour. It is therefisuggested that ining the present system
of inbreeding in racing camels, a large prajor of the less desirable individuals in the
population needs to be regulaculled. This certainly requires that a large number of
camels be produced which maype to be very expensive.

Q. Name and discuss new breeding drgenetic developments in camels.
Identification System: Microchip identification is widg used in several countries in
cattle, horses, domestic pets;.efhe chips are implanted the nuchal ligment in the
neck when the calge are 4 to 6 weeks old. Thisystem provides permanent
identification. A computer programme can developed to retrieve information specific
to every camel including parents, farmcdtion, trainer, racingistory, treatment,
vaccination etc. Accurate identification isrfieularly important in the camel embryo
transfer (ET) technology. Fitg, it is occasionally possible fan ET camel calf to have
up to three mothers (genetic, surrogate arstef). Secondly, it catake up to 3 years
before assessment of good racability can be made with weels often moving locations
between trainers. When superior offspring identified, it is then possible to reuse their
respective parents as donorduture ETprogrammes.

Multiple Ovulation Embryo Transfer. This technology is anethod of rapid genetic
improvement by increasing the selection intgnef both parentsThe same has been
applied to dairy cattle, sheep and goatxdmels the technique is being used since 1989
in the ET unit at Al-Ain, United ArabEmirates (Shereif and Tinson, 2000).
Ultrasonography is necessary to follow thenpdex follicular waves in order to optimize
the embryo production and collection. It is voty applied for racingbility but also can
be used for any trait of economic interest in camels.

Important Advantages of Embryo Transfer. Under normal breeding management
because of long gestation peti(about 13 months), one felmg@roduces a calf every two
years. It often takes 3 to 4 years before gerformance of the offspring is assessed.
Some of the best females can continue to ugct® the age of 15 tb6 years before their
genes are passed to the next generation. Feraalels are generally faster than males,
thus are more sought after for the productdroffspring. ET failitates rapid selection
for the top females. On thehar hand, Al is normally usetb increase the selection
intensity of male parentddoreover, there is evidendeom other domesticated animals
that the response to selection is gratengu&iT as compared tol AFor example by using
ET in dairy cattle, a genetic improvementmik production was fond to be 30% above
that obtained by Al. ET facilitas progeny test of many bullsing the same female for
each bull concomitantly and thereby mizes the environmental influence and
increases the speed and efficggmf estimating the true bréeg value of each bull. The
top racing camels purchased wegalthy Sheikhs of Middle Eastin fetch prices as high
as one million US dolis or even more.

Frozen Embryo Storage andin Vitro Fertilization (IVF): The first pregnancy from
frozen embryo transfer waachieved in 1991, whereasetHirst birth from a camel
embryo previously stored a®6°C in liquid nitogen did not occutill February 1995
(Shereif and Tinson, 2000). The technigoewever, still needs more improvement.
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Collecting mature ovum dirdg from the follicles beforethey are releal and then
fertilization with the sperm is done under gotlied laboratory contibns. IVF offers the
possibilities of breeding camels with repuotive pathological conditions such as
ovarian/bursal fluid syndrome where neitmarmal breeding nor embryo collection is
possible. It is also anticipad that the collection of oots directly from the follicle
would facilitate possible mixingvith sexed sperm using floaytometry sperm selection
and intra-cytoplasmic sperm injection tacliease the percentage of females produced.
IVF technology is also necessary for any future gene transfer project in camels.
Molecularly cloned DNA can béntroduced into freshly félized egg, whether the
cloned DNA is for increased glity/quantity of milk prodution, disease resistance, or
for a factor yet to be identified associateith speed (Shereif and Tinson, 2000).
Recombinant DNA Technology: Recent advances in molecular techniques opened a
new era with a wide range of applicatiorammal and plant breeding, medicine, forensic
science, evolution etc. The recombinantMichnology has beespplied to numerous
organisms for different purposes. In cameglarentage was accurately resolved using
human minisatellite probes 33.60 and 133.hybridized withcamel DNA. Random
Amplified Polymorphic DNA (RAPD) finger pritmg technique has been used to detect
genetic variation in racing camels and tffedentiate between strains of Trypanosoma
including detection of mixed infection. Etegphoretic karyotyping and arbitrary primer-
polymerase chain reaction (AP-PCR) hasrbaised to study genotype and drug
resistance phenotyplrypanosoma evansi in a population otamels. Recombinant DNA
technology can also provide a usafdl for camel archeological studies.

Parentage and kinship identifican are particularly important the pedigree analysis
and pedigree programmes. Work in this fieldracing camels using short tandem repeat
(STR) polymorphic markers is already in pregg. Such work requires development of a
range of highlyheterozygous STR loci in camelsifdating parentage identification with

a very high accuracy (>99%). STR alternatviehown as microsatellite loci, are regions
of DNA composed of short {& bp) sequences repeatedtandem. Now minisatellites
have been replaced by microscatellites asethod of choice in parentage identification
of Eukaryotic organisms. Microsatellite aysib relies on PCR rather than on Southern
blotting and hybridizatioprocedures employed in minisatadlianalysis. It is faster and
requires much less DNA. It has been suggettatl camelids, in geeral, represent the
most extreme case of mmosomal conservatism among mammals. Studies of
polymorphism in the old worldamels also showed little ab genetic variation of blood
proteins. Based on several studies, a gérageement emerged that DNA techniques
should be exploited more teh in future on camel breed, parentage verification,
population differences, diseasantrol and archeological studies.

Transgenic methods are bestmibmstrated in the mouse, bihiese can also be used in
camels to produce better animallThe nutritional value of milk can be enhanced by
increasing the ability of theamel's mammary gland cell teecrete casein. Another
possibility is to develop tranegic camels that can resistal disease by modifying their
genes to produce viral glycopeii. Camels can also be briedincrease their production
of the antiviral substance interferon.
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Researching mitochondrial DN (mt DNA) in camels can also provide valuable
information. Animal mtDNA is maternally inherited, and therefore, it facilitates a unique
way of identification by comparg sample results with thesof even distant relatives.
During fertilization only about 1% of the itachondria are contouted by the sperm.
Thus an individual’'s mother, sibling and allaternal relatives contain almost identical
copies of mtDNA. Although mtDNA represenksss than 1% of total cellular DNA,
however, it exists in a higltopy number. Mammalian ke typically have several
hundred mitochondria, each containing salecopies of mt DNA for a total of
approximately 1000 to 10000 copies pell.c€he special characteristics of mt DNA
makes it a valuable tool fepecies identification, population studies and evolution.
A DNA project needs to be designed topmae camel genome. This project would
generate databank of genetic informatioatteould be used to improve camels for
disease resistance, milk production, racingjitgband any other desable trait in much
less time with a greater efficiency. Resdding the camel genome should be a major
project requiring substantial amount of funds, qualified work force and collaboration with
relevant scientific institutins. The availability of datérom human, mouse and other
mammalian genomes will greatly facilitate tlientification of thecounterparts in the
camel (Shereif and Tinson, 2000).
Q. What possible effects are expected due reversal of the process of natural
selection?
In this regard two models have been progogérst, the homeosia model, in which
heterozygous individuals at the loci affecting thait are assumed to have higher fitness.
For this model, individual around the popation mean are likely to be more
heterozygous. Fitness of inttluals would be athe maximum at the mean phenotypic
value of the trait and would dine as it departs from thatlua. The second model is the
optimum mode, which relates feaas directly to the phenotypé the trait, irrespective of
the underlying genotype. Bothaaels imply that individuals ith intermediatevalues for
a particular quantitative trait have the highigsiess. Thus any shiin the mean of the
trait would be expected toesult in a reduction inithess componda such as
reproductive efficiency, differential mortajitat immature stageviability, competitive
ability, sterility etc. Thus basic principle of natural selectwould be duly considered
whenever directional selection is attempted for a quantitative trait.
It is noteworthy that while natural selectiallowed the camel to evolve incredible
physiological adaptations to desert, thenay have been in the process a negative
selection for reproductive efficiency. Theigh incidence ofembryonic death and
abortion, coupled with long gestation lengtidaigh intercalving iterval would appear
to support this theoryin range bred camels the yeatBlving rates were as low as 40%
and neonatal to yearling death rates on arane 30%. The breedirsgasonality of the
male and his ‘difficulty’ in mating unaidedsal contribute to inefficient breeding. It
could be stated that it was a necessary ‘negative selecticengore the population
survival in an environment velne feed and water resour@e scarce. Modern artificial
breeding techniques and application of genptiaciples can reverse this inefficiency
and optimize the available individual's potiah With ET technology calving rates per
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individual can be enhanced to 300% antl ceortality rates inproperly managed herds
can be reduced to less than 10%.

Q.  Write a brief note on cangenital defects in camel.

Because of slow reproductive rate and shmwd growth, many aspects of the camel are
yet to be studied in detail. A few examplafscongenital defects arectopia cordis (a
closure defect of the ventral body wall dgyifoetus devlopmentparrot mouth (in this
condition the mandibula is shorter than thexilla; affected animal may have grazing
problem), short digit (in this condition theiaral has shortened digl bone(s) leading to
impaired walking anddiopathic alopecia (almost compdebaldness). These conditions
occur rarely and thus considered of littl@eomic importance. Camel pastoralists do not
use such animals for breedinghiy surviveo maturity.

Q. Is ultrasonography of the genitaltract of camels a useful technique?

As a technigue of choice for examinationgahnital tract, ultrasonography has gained a
wide acceptance in several countries. ltsliapfion in female theriogenology ranges
from the determination of physiological stgtosarian activity and pregnancy diagnosis
to the detection and diagnosisthe genital tract diseasddltrasonography of the male
helps in the evaluation of the testicular tesstesticular envelopes and epididymus as
well as the pelvic organs. Detaination of ultrasonographharacteristics of the ovarian
structure and uterus and theifate@nship to each other, atfidrent stages of the cycle,
has led to more efficient management of ogjpiction in several spes. Similarly, in
camelidae, the technique hasoyed to be a valuable todbr research on follicular
dynamics and is becoming popular for egshggnancy diagnosis and management of
breeding both in the dromegaand Bactrian. Even in songeveloping countries, the
field use of this techgue has become possible.

Q. Discuss briefly the principle involvel in the technique of ultrasonography.

It is an imaging technique ftecting the degree of propagatior reflection of a beam of
ultrasound applied to layers of animal ties@The transducer grobe of the ultrasound
has both the emitting and receiving propertfer ultrasound waves. The beam of
ultrasound is sent directly over the aremfenvestigated. Thessund waves propagate
at different rates depending tme density of the tissue bgiexamined. When the tissue
has a minimum density, a proportion of thirasound wave is reflected back and is
received by the transducers. It is then coteck to electrical irpulse signal that is
displayed as a grey-scale image on the estcr&’he intensity ofgrey in the image
increases as the amount oheaeceived increases ana timage becomes totally white
on the grey-scale when a large proportion of ultrasound waves emitted are reflected back.
The general description of an ultrasonogram starts by describing the echotexture of the
image (homogeneous or heterogeneous echo&gxt&nd then the intensity of the echo
(anechoic, hypoechoic or hyperechoic). Ie tbase of heterogeneous echotexture, all
areas should be described itat®n to their anatomical position such as the main organ
investigated and the degree of their echogenicity (Tibary and Anouassi, 2000).
Equipment: The equipment used is differentrimane application to another. However,
high end equipment is usually suitable for mapyplications if fitted with an appropriate
transducer. A multipurpose ult@sd machine should allow ei®f both M (motion) and
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B (brightness) real mode ultrasonographyvadi as a choice of linear and array probes.
The frequency of the ultrasnd waves produced is an impartariterion of choice for
the transducer. The most common frequencies us animal practice are 3.5, 5 and 7.5
MHz (Megahertz). The difference between thesund wave frequencies resides in the
penetration, distance and the detail of image obtained. Low (3.5) frequency sound
waves travel farther thandh frequency waves (7.5 Mlzout produce a low resolution
image. Another difference in transducess the arrangement of the elements or
piezoelectric crystals responsible for the aansion of electrical energy into ultrasound
and vice-versa.
Two types of arrangement areaslable: linear or sector. In the linear array transducers,
the elements are arranged side by side aloadength of the trasducer. These send and
receive the ultrasound in a déar fashion allowing visualization of the structure in a
rectangular plan with a wildt corresponding to the sizaf the probe and a length
corresponding to the penetration rate of the waves. The sector scanners have a narrow
arrangement of the elements and send calftbeam that spreads over an angle and
produce a pie shaped field of examination. Tyyeetof transducer is ad if the area to be
examined lies just under hyperechoic structiiteese probes (transducers) are generally
used to investigate organs withthe rib cage so that the @sound beam is sent through
the intercostal space avoidinige ribs. For gynecological esthe ultrasund machine
should operate on a B-mode with at leaStlMHz linear probe angreferably a second
3.5 MHz. The 5 MHz allow visualization déllicles as small as 2 mm in diameter and
enable the operator to distinguish betweery weibtle degrees of echogenicity. The 3.5
MHz tranducers are used for the examinatwndeep structure (foetus in advanced
pregnancy). M-mode ultrasonagrhy is used in some iasices to evaluate the heart
function of the foetus. The most recent technical development in the gynecological
ultrasonography is the introduction of spécvaginal transducers for aspiration of
follicles and should be considered msearch laborati@s dealing within vitro
fertilization.
Q. What type of ultrasound scanner should be purchased for large animal
practice?
There are several types of ultrasound scarmesable in the market. The following is a
summarized list of the most important quesss that should be addressed when deciding
‘which is the best machine’? YWhat would be the main usé the machine,? ii) What is
the volume of work for its & iii) What is the degree émiliarity with the machine?
iv) Is there a technical support availablearby? v) What is the reliability of the
equipment and the manufacturer? vi) Whahecomparative price of the equipment?
One critical factor to consider when purcimgsany such equipment tise availability of
technical help and the ability to servitge machine within a reasonable time frame
(Figure 16). Acquire an ultrasound machine from a reputable, internationally known firm
and directly from an exclusevagent. The price of thmachine should be weighed
adequately against the reputation of the gapeint and availability alechnical support.
Q. Discuss the examination techniger and preparation of the camel for
ultrasonography of the genital organs per-rectum.
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Ultrasonography of the genital tract is doper-rectum or per-vagina in the female.
External abdominal ultrasonaphy is not done in canselbecause of the lack of
penetration. In practice, examination pectum is the most widely used technique.
Vaginal ultrasonography is used research for echoguided follicular aspiration or
aspiration of uterine cysts and embryos igjection of embryosand intrafollicular
injection. In the male, ultrasonography isedsexternally for tb examination of the
scrotum and its contents. It is used perwecior the evaluation of the pelvic organs.
Preparation of the Animal: The preparation is identicab that required for routine
rectal palpation. Most of the camels canpadpated in a standing position if stocks are
available (Figure 17). Reluctant or at¢gih animals should be tranquillized by
intravenous injection of 0.2 1.3 mg/kg of 2% Xylazine. Tik causes immobilization of
the animal and relaxation of the anal swler, making manipulain very easy. Sedation
and examination of the animahould be done as so@s possible because agitated
camels quickly develo@a profuse diarrhoead(e to hypermotility ofthe intestines),
which makes palpation and ultcagraphy difficult. Clean theectum of faecal material
by scooping out faecal balls with a lubriedthand. Usually, thdilation of the anal
sphincter causes a reflex defaecation thaukhbe allowed tgorogress naturally by
removing the hand. After emptying of the recfuhe genital tract is palpated completely,
starting with the cervix. The cervix is idemid by placing the hanfiat on the floor of
the pelvis in continuation witthe uterine body. It is not easily grasped in the hand as in
buffalo or cattle. The uterus a@iits horns are identified justanial to the cervix and can
be within the pelvic cavity (young females) slightly in front of pelvic brim (old or
pregnant females). The uteriherns are easy to identify animals with a mature follicle
because the uterus is contracéed the horns are straight.eltiterine tube is usually felt
as a tortuous band. The ovaries are palpatedally and caudally tthe ipsilateral horn.
They are usually elliptical and very irregulespecially in oldeanimals due to the
presence of many old corpoadbicantia. They measurexa<1.5 cm. Corpora lutea are
easily identified as well protruding structunegasuring 16 to 25m with a liver like
consistency.

It is mandatory to evaluatdhe animal first by palpain per-rectum before ultrasound
examination. It allows the practitioner toteenine the general gaion of the genital
organs so that the ultrasoumebbe can be positioned properfjne probe is introduced in
the rectum taking care to provide ample icéition. The probe is always maintained
within the hand of the operat with crystals facing verdlly. Different parts of the
genital tract are examined iretfiollowing order: tie cervix, body of theterus, then each
uterine horn followed by the ipsilateral uterine tube and ovarian bursa. Thorough
examination requires that the probe be in vdoge contact with #1mucosa so that the
image is very clean. The pretshould be moved very slowdjong different parts of the
genital tract. In order to have a good conhtaith rectal mucosathe probe should be
dipped in a coupling gel or in a lubant before insertion in the rectum.

Ultrasonography Per-Vagina: It is used mainly for retrieval of oocytes from growing
follicles and a special 30 to 40 cm long protbeed with a sector transducer is used. The
animal should be sedated because mostale camels are reluctant to vaginal
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manipulation. The probe is insed into the vagina and adwaed gently util it comes in
close contact with the fornixThe genital tract is manipukd per-rectum so that the
ovary is presented to ultrasmyraphic field and the follicleare identified. Each follicle
can then be aspirated by ing@y a single or double bore lomgedle from the base of the
probe and guiding it in the special carddl the probe until it becomes visible on
ultrasonogram when it comes out at the dthuter end. The follie is stabbed and
aspirated using a suction pump hooked trbkedle and set at a predetermined negative
pressure. If a double bore needle is useel,sécond needle can bsed simultaneously
for suction and flushing the content of the follicle.

Ovulation: In camels, ovulation takes placetween 24 and 48 hours after mating.
Detection of ovulation by ultramography is very difficult unless the female is monitored
very closely. Ovulation is usually suspsdtwhen the dominant follicle disappears
following breeding or treatnme with hCG or GnRH.

Evaluation of Superovulation Treatment: In recent years, onef the major uses of
ultrasonography in camelstise evaluation of superovulati treatment and management
of breeding in donors and the planning fecipients preparation. In well equipped
laboratories, ultrasonography is used to eranthe ovaries of superovulated females on
alternate days. The first appearance ofllictdar wave induced by treatment with PMSG
(eCG, 2500 to 3000) or FSH (35 to 45ng given in decreasingpses over 4 days) takes
place 3 to 5 days after initiati of treatment. Most of éhsuperovulated females show
mature follicles between 6 dr8 days following the begning of the treatment. The
stimulatory response of thesedtments is variable from zeto a multitude of follicles.

In some cases the numberfofiicles is so high that it m®mes impossible to have an
accurate count. This situatios of great importance becaugeis usually linked to a
failure of ovulation or results in many rpmra lutea but no embryo at collection.
Ultrasonographic monitoring cfuperovulated animals is a gbtwol to study the causes
of ovulation or failure of fertilization (Tibary and Anouassi, 2000).

Q. Discuss the use of ultrasonographyin early pregnancy diagnosis and
evaluation of the growthand viability of foetus.
Early pregnancy diagnosis amdaluation of the foetus @rthe most common uses of
ultrasonography in the fematamelids. This technique h&®en used successfully in
dromedary and bacterian camdPsegnancy diagnosis in llasiand alpacas can be done
using abdominal ultrasonography, howevelis ttechniqgue can be applied in animals
pregnant for more than 3 mst Pregnancy diagnosis is paésiin camelids as early as
15 days postmating. This diagi® is based on two main criteria: i) visualization of an
embryonic vesicle, and ii) visualizatioand maintenance of a corpus luteum of
pregnancy. For early diagnos§ pregnancy by ultrasonogray requires that the uterus
should be investigated all along its length &nding should be conmared to the ovarian
situation. Visualization of a fictional corpus luteum in ona& the ovaries is a must in
order to confirm pregnancy status.
Visualization of the Early Embryo: The embryonic vesicle in camelids is relatively
difficult to visualize in early pregnancy bers® it is very elongated, the embryonic fluid
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Is dispersed and the uterus is relaxedhinearly stage (14 to 16 days postmating), the
embryonic vesicle appears as a cross-gectf the uterine horn like a star shaped
anechoic area. Diagnosis is best made byalidng the vesicle at the tip of the horn
where it is likely to have mosif the accumulated embryorflioid. The vesicle is almost
always present in the left uterine horn. Thethesults are obtained at this stage with 5
MHz transducer. As pregnancy advances, thbrgamic vesicle increases in size and is
better visualized. It is round in cross-seatand oblong in lontudinal view of the
uterus. At 18 days opregnancy, diagnosis of embryorvesicle should not pose any
problem for an expenced examiner.
The embryo becomes visibigithin the embryonic vesicle around day 20 postmating.
The embryonic mass continues to grow anddle¢al heart beats are evident between day
22 to 25 of pregnancy. The foetus becerseparated from the uterine wall by day 35 and
the amnion becomes visible as a thin echoggnicabove the foetus. The amniotic fluid
is slightly more echoic than the allantoic flull parts of the foetus and its envelops are
easily identifiable by day 50 postmatingit 3 months posteting and beyond,
visualization of the foetus becomes rathdfidilt because of the oreased size of the
pregnant horn especially if a 5 MHz transelucs used. The development of the foetus
beyond this stage is appreciated bettith a 3.5 MHz sector transducer.
Visualization of Pregnancy Corpus Luteum: The corpus luteum is the major source of
progesterone during pregnancy in camelidd @s presence is required throughout the
gestation period. Thus visualtkan of the corpus luteum adtisthe accuracy of the early
pregnancy diagnosis. All pregmaanimals should have at least one functional corpus
luteum. In the dromedary, the minimunzesifound of a single corpus luteum of
pregnancy is 18 mm. The preserof 2 and up to 4 corpora lutea during pregnancy has
been reported in camelids. Mple corpora lutea can be shea in size. It is almost
impossible (or difficult) to visualize the qmrs luteum beyond Bonths of pregnancy
because the ovary then is beyond reach.
Q. What usually is the degree of accurey of early pregnancy diagnosis using
ultrasonography?
The accuracy of early pregnancy diagnosis using ultrasgplogia very high. However,
from a management view point, it is impnt to differentiate between a pregnancy
diagnosis results and deliverydaaccuracy. It is importartb remember that accurate
early pregnancy diagnosis does not guamsatdirth about 13 months later. Pregnancy
diagnosis should be confirmed at later stdgmsause of the high level of embryonic loss
in first 2 months of pregnancy.
Q.  Write short notes on determination of gestation stage, diagnosis of foetal
viability and determination of foetal sex by ultrasonography.
Determination of Gestation: It is important in margement in order to have a
predetermined parturition dat¥ou may be asked to determine approximately the stage
of gestation especially in case of misbreeaingroup breeding. Agef the foetus can be
determined by measuring some of its bqgarts. In many species this is done by
measurement of the head aurtk diameter. In the camel, visualization of the foetus is
possible only in first 4 months of pregngrand measurements are difficult to make.
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Determining Foetal Viability: Compared to other farm animals, camelids have very
high incidence of embryonic loss. It is, tefare, important to determine the viability of
the foetus at each pregnancaghosis attempt. The criteriaagsto determine the status
of pregnancy include shapand growth of the embryoniwesicle, ethogenicity of
embryonic fluids, cardiac activity of the fost growth of the foetus and finally its
movement. In the early stages of pregnaricg, most used criteriare the shape of the
embryonic vesicle and the echogenicity &f dontents. The normal embryonic fluid is
anechoic. It becomes slightly echoic or @n$ echogenic debris in case of embryonic
death. Foetal heart beats are a good indicat@mbryo viability atall these stages of
pregnancy where the rib cage da@ visualized without pblem. Embryo mortality is
suspected when ¢ne is no foetal heart beat, tieenbryonic fluid is echogenic and
contains debris and there is evidence s¢paration of the placenta from the uterine wall.
Determining the Foetal Sex: Ultrasonography has beenedsin determining foetal sex
in equines and bovines betwe@d and 100 days pregnandyis diagnosis is based on
the visualization of the scrotum, testis wdder and the relative position of the genital
tubercle. Accuracy of this diagnosis depegdsatly on the position of the foetus. In the
camel, sexual differentiation is already congteby 50 days of pgnancy. However,
there are some reports of unsassful attempts in deternmigi sex of the foetus between
50 and 70 days of pregnan(Tibary and Anouassi, 2000).
Q. Can ultrasonography be carried out ofthe reproductive tract of the male
camel?
Ultrasonography is a valuable technique tbe examination of the scrotum and its
contents as well as the pelvic organs inrtfede. Examination of thpelvic organs in the
dromedary is done with the animal resteminn the same mannas for palpation per-
rectum in the female. Aggressive males stidoé sedated with Xylazine in order to
reduce risk both to the animal and operaddter thorough evacuation of faecal material,
the operator starts identifying i@ of the internal genitaliper-rectum, such as the pelvic
portion of the penis, the bulbethral gland and the prostaand sometimes the ampullae
of the efferent duct. Ultrasonography of theggans is best accomplished with a 5 MHz
transducer (Figure 18).
For examination of the scratuand testes, the scrotal aisacleaned of dirt and dry
faeces to avoid interference in ultrasounthe testes are imwbilized by gentle
downward traction. The transducer is placéidectly on the swotal skin oriented
according to the axis to be axined. Each testicle is examad following a transverse
view by placing the tranducer perpendiculadyits long axis bymoving it slowly from
the dorsal to the ventral part. A roundaige corresponding to a slice of tissue is
produced. Then the traducer is placed vertically paraltel the long axi®f the testis to
obtain a longitudinal view of the testiculparenchyma. Finally, the testicular cord is
examined by placing the trans@uden such a way that the image obtained corresponds to
a transverse view of the tissue. Ultrasonpgyaalso provides aogpd means for precise
measurement of testicular size.
The normal testicular tissue has two zomgth different echogenicity. The periphery
corresponding to the testicular parenchym&asogeneous with medium density that
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tends to increase with age. The central aeaore echogeneous and corresponds to the
rete testis. Particular atteomi should be given to the presenof pockets of fluids or
more echogeneous area that can represesticcdilation or presnce of fibrosis,
respectively. Presence of large quantity afdibetween the testasnd its envelops has
been observed in some males suffering from hydrocele.
For more detailed account of ultrasonographyhe reproductive tract of the dromedary,
you are referred to Tibary and Anouassiq@pIn: Selected Topiosn Camelids (Gabhlot:
Editor). Answers to questions pertaining to tépect have mainlyeen derived from the
same source.
Q. Discuss pregnancy diagnosis frona different angle than discussed using
ultrasonography.
For using any indirect methoaf pregnancy diagnosis, the camel will almost certainly
have to be restrained inséting position to obtai@ blood or urine sanfkg and to make a
rectal exploration for pregnay diagnosis. Clinical methodf rectal palpation is
recommended for pregnancy diagnosis in thmetaThe technique of palpation of the
genital organs is the samefasthe buffalo or cw, but the following features need to be
kept in view in case of the camel: ayda corpora lutea arenly present during
pregnancy, b) 99% pregnanciase in the left uterine horm) the empty right horn is
congenitally shorter than the left, and d) theoant of foetal fluid at all stages is less
than in the cow. The psence of a CL in ore both ovaries is a v strong indication of
pregnancy.
The palpable swelling of the ggnant (left) uterine horm the dromedary cannot be
detected before week 8, whéme whole of the left horn is enlarged. At this time, both
ovaries (one or both with CL) together witie uterus, are within the pelvis. At the end
of third month, the pregnant left horn is clgaarger. It is at the pelvic brim and its
corresponding ovary is in the abdomen. At therth month, the uterus just in front of
the pelvic brim, but most of it can be felt. ihg the sixth month, the foetus can be felt.
From the seventh month individual parts of floetus such as its head and legs can be
identified. External obsertian of the animal’s right #nk shows spontaneous foetal
movements from the ninth month and the foems be ballotted externally from the tenth
month. In the following months there isvabus abdominal enlargement and the camel is
lethargic. There is greater enlargement ef tialder, sacro-sciatic ligaments relax, vulva
becomes swollen. Rectal palpation revehks uterus projecting backwards, occupying
the anterior two-thirds of the pelvis. Tfaetus can be ballotted from both the flanks.
The presence of follicle stimating activity has been idengfl in the blood of camels
pregnant with foetuses measigy 11 to 85 cm. It has beenufed that the cuboni test for
the demonstration of estrogensuirine can be successfully digol in the camel, as in the
mare. Well developed corpora lutea are kndwibe present only during pregnancy and
because progesterone level of >1.0 ng/meached only after fertilenating, therefore,
blood or milk progesterone assays can belaawde tool for diagnosis of pregnancy in
the camel.
There is no record of freentamism in the small number d@#vins born. The incidence of
twin gestation is 14% and the twingdoorn in only 0.4% of all births.
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Early pregnancy diagnosis iery important for the success$fapplication of modern
breeding technologies such as artificiadamination and embryo transfer. Significant
structural changes in the reproductive tracteofiale animals even during pregnancy can
be visualized by ultrasonic image eetion and videoendoscopic monitoring.
Videoendoscopic hysteroscopy during early pregnancy in the camel is an exciting tool for
descriptive and investigative research psgm It is a new method for observing the
interior of the vagina, cervix and uterusnon pregnant large animal species and for
monitoring foetal developmerdand obtaining samples of foetal fluids and tissues for
research investigations diog pregnancy. The flexiblevideoendoscope utilizes a
powerful xenon light source. @ives greatly improved birgness, depth of focus and
colour reproduction compared the conventional fibre-optiendoscope. The process of
endoscopy is not recommendft routine pregnancy diagnessince it involves some
risk. Ultrasonography, on the other hand saée and accurate method for the diagnosis
of important reproductive events includipregnancy diagnosis (Chaudhary, 2000).
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Fig. 10. Anatomy of the male genitalia

. ureter, 2. ductus deferens, 3. urinary bladder,
. prostate, 5. ischio-cavernosus muscle,
. retractor penis muscles, 7. retractor penis,

. sigmoid flexure, 9. tuberculum spongiosum,
10. urethral process, 11. mucus membrane fold,
12. terminal process, 13. free portion of the penis.

Source: Chaudhary (2000).
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Fig. 11. Extrusion of the dulaa (soft palate) by a mature bull camel
Source: Schwartz and Dioli (1992).

7 4 .
Fig. 12. Secreting occipital glands in a mature bull camel
Source: Schwartz and Dioli (1992).
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Fig. 13. Male camel forcing a female camel down (a above) and then
copulating in the typical position for this species (b below)
Source: Wilson (1998).
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Fig. 14. Anatomy of the female camel genital tract

1. rectum, 2. rectogenital fold,
3. retroperitoneal space, 4. cervix,
5. uterus, 6. bladder, 7. left ovary

" Source: Chaudhary (2000).
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Fig. 15. Embryo tlushing in the camel
1: flushing fluid; C1, C2, C3: tube blocking clips; 2: flushing
tube set; 3: cuffed catheter; 4: vagina; 5: cervix with catheter
inflated; 6: uterus; 7: embryo retaining filter
Source: Manefield and Tinson (1997).
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Fig. 17. Female dromedary placed in stocks for examination per-rectum
Source: Tibary and Anouassi (2000).

Fig. 18. Male dromedary restrained in a palpation chute for
ultrasonography of testes
Source: Tibary and Anouassi (2000).
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PRODUCTIVITY AND PERFORMANCE

Q.  What does productivity denote?
Productivity of an animal can be definedpsduct output per animal unit per time unit
l.e. litres of milk per buffalo and year drectares ploughed per ox team per day.
Productivity can also be de&d as product output per umput i.e. kg wool per man-
hour of herding or kg liveweight gain per &gncentrate fed. Alsproductivity is defined
as value of product output panit input in monetary term&roductive potential of an
animal or a livestock species defines theldgical limits, which may be of genetic,
nutritional or physiological nature, within wdi productivity can be realized. Livestock
management is the art to exploit the prodwtipotential of an animal or a species to
maximum productivity, with in term is not to be con$ed with maximum performance.
In its usual habitat, the hot and arid ralagnds of Africa and Asia, the camel is a
multipurpose animal. It produces milk, meat, leather, hair and wool and serves as riding,
pack or draught animal. Productivity of a ltaurpose animal is aomposite value with
many facets contributing. Exptation of the productive potéal for the various possible
outputs will be a matter of proder preference, which in tuis influenced by natural,
social and economic factors. If a racing chiwan be sold for Rs. 60,000 and for much
beyond that, there is probably no needworry about milking its dam. However, if
camel's milk is a subsistenceapte, then it does not mattematra good milker is a slow
runner.
Milk
Q. Give below a detailed account oimilk production and composition and
lactation length in Camelus dromedarius.
Camel milk is a valuable human food souncghe semi-arid and arid environments of
Africa and Asia. Total dry matter ranges frdra to 15%, protein from 2.7 to 4.5%, fat
from 2.9 to 5.2% and lactos® to 5.5%. Of special imporiae is the high content of
vitamin C in areas where food of plant origsrrare, which may reach 2.9 to 3.6 mg/100
g. Estimates of milk yields differ widely. Rerted daily yields range from 3.5 to over 20
litres, corresponding laation yields range from 800 tover 4000 litres (Table 10).
Likewise lactation lengths show a largerigdon of 8 monthsto almost 2 years.
However, many of the higher yad quoted do not appear to be representative particular
under pastoral production systems, where kwrgest proportion of camel's milk is
produced.
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Table 10. Summary of some neorted milk yields (litres)

Source Dailyyields Total yields
Bremaud (1969) 12 -

Dahl and Hjort (1976) 3.5-4.5 1890-2160
Ensminger (1973) 7.5 3300

Field (1979) 21 1887
Hartley (1979) 9 1800

Khan and Igbal (2001) 11.66 4260/year
Knoess (1976) 10.4 2847
Lakosa and Shoki(1964) 8.1-19.0 4388
Leese (1927) 4.8 -

Leupold (1968) 6.7-10.0 2700-3600
Rosetti and Congiu (1955) 5 3105
Williamson and Payne (1979) 9 2722
Yasin and Wabhid (1957) 9.1-14.1 1068-4118

Source: Modified from Schartz and Dioli (1992).

Daily yields between3 and 6 litres, with total yieldbetween 1500 to 2500 litres
produced within lactation pens of 15 to 18 months are most likely the common range
of performance. Such yields dmt sound very impressive eh compared to milk yields
obtained from buffaloes and dat kept in intensive comiibns. Considering the local
feed base in semi-arid and arid areas, wigdnequently inadequat® secure the mere
survival of cattle, sth yields are impressive. Beside the absolute quantity of milk
produced it is the persistency of productiarhich is important for the subsistence of
pastoral populations since it provides $&afood throughout dry seasons and short
drought periods, when milk pduction from cattle and goats has already ceased. It is in
this context that production of weel milk assumes more importance.

There is now a continuous dribf nomads to urban center8Because of this, mobile
informal camel dairies consisgrof 5 to 10 camels are oftseen in the periurban areas
of many medium sized and large towns okiB@an. A large number of milch camels is
always there around Karaclho daily provide milk for te milk shops. Women of camel
herders each carrying alioi5 litres of milk sell it tothe city dwellers who use it for
making milk products such a&gurt and Khir. Camel milknixed into buffalo and cow
milk is daily sold at large consumption ¢ers in Pakistan. Camel milk is now being
marketed through a commercial dairy in Mgamia both as pasteurized milk and as
cheese and some of these gourmet prodaxtsbeing exported to France. Full-scale
commercial dairying has also developed intpaf Saudi Arabia and Libya. Camel milk
accounts for more than half of the pastotalisutrient intake during the growing seasons.
The composition of camel milk is similar toathof the goat but itantains more lactose
and ash than cow milk and more ash thafiabm milk. Casein is lower in camel milk
than that of the cow but whgyotein is higher. Camel milis usually bluish white in
colour and may have a slightly salty tastel @ very slightly acid or ‘sharp’ taste since
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the pH is about 6.5. An odtling about camel milks its reduced content of total solids
when produced by dehydratedhimals or those under water stress. Total solids are
usually in the region of 11 to 14% and fatio3:%. Protein in camel milk varies from 2.7
to 5.4% while lactose is up to 5.5%. Minerahtents vary according to the type of feed
eaten but usually there is a low calcium lewkile phosphorus levelsre similar to that
of other farm animals such as cow, goat dhe amino acid make-up of camel milk is
similar to that of other domestic speciesnt@amilk is a good source of vitamin C but
contains little of carotene that can lead to the formatiomitamin A. The content of
vitamins of the B complex is comparablethat of other milch farm animals. The camel
milk is said to have medicinal uses adlwecause the vegetation used as feed by camels
includes several herbs havingt@atial medicinal value.
Q.  Write a brief note on compositio of colostrum of one-humped camel.
Early colostrum of camel is very low intféonly 0.23%), but it becomes normal at about
10 days. There are also chasge other constituents overettsame period. Protein, for
example, is reduced from 13.0 to 4.0%, laetoses from 2.7 to 5.1% and total solids fall
from 20.5 to 14.7%. By tenth dégt content rises to about 2.7%.
Q. Generally what factors mayaffect milk yield in camels?
The factors affecting milk yields are those common to all dairy animals such as nutrient
supply, health status, genepiotential for milk production, maber of previous lactations
or age of the animal and adequate water sugjie first three are readily exploitable for
increasing milk production provided the redpex inputs and services are available and
their application is profitable.
Q. Is it possible to improve the genetic potdial for enhanced milk yields in East
African camels?
It is possible but only in very long term. Because of the low reproductive rate of camels,
selection will be inefficient since virtuallyllertile females will have to be bred and
selection can be carried out in male breeding stock only. Crossigeeith recognized
high yielding dairy breeds @&sian origin is possible but Bawo main drawbacks. Firstly
it would take 7 to 8 years befotige first cross could be test, secondly it is by no means
ascertained that the improvgdnetic potential could be exgkd in the pastoral systems
in Eastern Africa. Feeding coetrates coupled with minérsupplementation and health
care might help attain the god#tl.is probable that good qualifged would be better used
for dairy animals (buffaloes and cows) aldg bred for milk production. It, however,
needs to be kept in view thaiany reported milk yields evdor research stations, fail to
take into account the miltaken by the camel calf.
Reports indicate that in Pakistan camels @ltlyFriesian x Sahiwalnd Sahiwal cattle as
well as buffalo under some conditions and thase higher yieldsompensate for lower
fat content in camel milk. Yields as high 3330 litres in 13 monthkave been obtained
under station management at Al-Jouf inu@aArabia and 3900 ligs in 305 days at
Matar in Tunisia. However, it is likely thataditional owners will continue to breed
camels that can producalknfor up to 18 or more monthsnd may not want to lose this
trait in exchange for high dg yields. These apparently woyields should be seen in
relation to the needs of tlmvners, climate and feed candns. As already mentioned,
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sufficient milk is taken by the calf and is metorded. Milking frequency also influences
the apparent and probably theal yield since it varies from as little as once every 2 to 3
days to as often as six times a day.

Q. Give a detailed account ofjuality of the camel milk.

For as long as records concagnicamel milk have been kept, the special properties of
camel milk have been mentioned. It was bseaof these properties that caused man to
take a milking camel with hinto cross vast deserts. Apfmdom this, milk was available
even under harsh conditions. The most spewi@perty of the cameamilk is its water
content. This, at first, doe®t seem to be a physiologicaaction, because the quantity
of milk produced by goats and cows, whichddack of drinking water, declines and the
milk becomes concented i.e. saving of body water. Wever, if lactating mammals in
the cold provide their youngitla large amounts of fat in their milk to provide energy, it
thus seems logical that a desert mammah@nheat should provide its young with more
water to prevent dehydration. When the lantashe-camel is deprived of drinking water,
her milk becomes diluted to over 90% walfhnis logical reaction has been confirmed by
endocrinological studies showing that bhirmones involved in water homeostasis and
milk production act to dilute milk in the same way as theyto dilute sweat. A similar
diluting mechanism was alsouind in partially dehydratedows and women. A 600 kg
camel has about 200 litres of fluid in the amtary canal and this is available for milk
production, giving 20 lies per day for 10 days.

As fat is present in fixed amnts in milk, its percentagghanges according to the water
content. Hence a fall in wateontent will increase the fat memtage while an increase in
water will decrease it. In the desert a high watmmtent of milk with low fat percentage
is a definite advantage. The fat does faoin a layer on the camel milk when kept
undisturbed, unlike cow milk, bus spread throughout theillnin small micelles. This
makes the fat easier to digest as normaley iiie and pancreatienzymes must act to
bring the fat to this state. Camel fat inngeal contains much higher concentrations of
long-chained fatty acids (C-1é C-18) rather than the shahained fatty acids, which
are most prevalent in buffalo and cow milkotein is present in sufficient nutritional
guantities for human purposes.

Both salt and urea are essential requirementshi® calf’'s and child’s well being. The
most important factor in thmilk and human nutritio (besides the higher water content)
is the high concentration of vitamin Che vitamin C (ascorbic acid) has a powerful
antioxidant action. The low pH brought aboutthg ascorbic acid abilizes the milk and
keeps it potable for relatively long periods. Refrigerateit nemains tasty for weeks.
Camel milk is often virtuallfthe only source of vitamin @r humans and shortages can
result in serious complications in growth dmain function. Vitamin C also gives to the
camel milk its sweet taste, often masking otfastes given to the milk by type of fodder
eaten (bitter, salty etc.). The vitamin C contantamel milk is as high as 36 mg/kg,
compared to cow’s milk having average of 10 mg/kg (Yagil, 2000).

Q. Write a note on lactation in camel.

A better understanding of its reproductive cycle and lactation can lead the camel to
become an important produceir milk in hot arid regions. The camel has an advantage
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over buffalo and cattle in hotimates of being able to continue eating. Some experiments
with sucklings have shown that in the mese of adequate feed, fully watering camels
only once every 10 days haw effect on milk productim whereas other workers
strongly suggest that productiemimproved by daily watering.

The camel does not conserve water bgtrieting milk yield during periods of
dehydration. It produces an increased amoumhitk which is more dilute than normal
and having a water content of >90%. Thishsught to be a physiogjical adaptation to
keep the calf hydrated. Production figurgsared by various wores and from different
countries are highly variable; up to 50 litreslk yield per day has been reported. If
standardized to 305 days, latbn yields worked out tbe 1200 litres to 10,700 litres.
Camels grazing pasture werg@ogted to produce 1,123 litres @&nlactation of 13 months,
with a production peak of 4.litres on day 56. As witlyield of milk, the length of
lactation also shows great variation. Degi@g on the reproductive status, management
and frequency of milking, 9 t@8 months would appear to beasonable. It is reported
that camels tend to dry off when 4 monthegmrant. With better feeding and delayed calf
weaning; lactation length is usually prolonged.

The information available does suggest thdfigant variation exists for selection for
milk yield to lead to significant improveme However, in areas having a demand for
milk, the shortage is so acute as to disaga the culling of any animal with udder and
the inherent difficulty in producing a cathore than once everyvo years. A further
constraint to milk production is the necessfythe presence of thealf to initiate milk
flow and prolong lactationHigh calf mortality then also adversely affects milk
production. Whether this factor could be nf@dl by selection, is not known. The camel
does suffer from mastitis, but thecidence is much less thahat seen in buffalo or
cattle.

Q.  Write an essay on endocrine adrol of lactation in the camel.

As in all body functions, hormones contrdll @aspects of lactation. The combination of
hormones which elicit udder and teat develepmas well as milk production and let-
down are already well documented. However, specific hormones regulate milk
production of the one-humped camel lying and areas. The four most prominent
interrelated hormones are prolactin, oxytocahdosterone and vasopressin. Since the
most important constituent of camel milk undbe desert is wategspecially in the
dehydrated camel, it therefore, becomes olday the aldosterone and vasopressin play
such an important role in camnmilk secretion. Prolactiand oxytocin prepare the udder
tissue for milk production and after partusmulate and maintaimilk production. For
most mammals it is accepted that prolactiaasve only in the initibperiod of lactation,
whereas further maintenance of milk protioe is dependent olxytocin, which is
secreted during evacuation of milk from theder, either by suckling or milking. Since
prolactin is important in combating the so&r of body water,its secretion in the
dehydrated camel will guarantekmentary water absorptiorlowever, it is the oxytocin
secretion, brought abouby milking, which de facto retains milk secretion. Thus
extraction of milk determines tiisecretion. This point isrgssed because if the camel is
not milked properly and milks allowed to remain in #hudder, hormonal control will

Bakhat Baidar Khan, Arshad Igbal and Muhammad Riaz University of Agriculture, Faisalabad.



Part — | Production and Management of Camels

lower milk production. Camel herders amet aware of the importance of keeping a
camel at its maximal milking capability anchteto skip milkings or leave milk in the
udder. The practice of ‘strengthening thef’day not milking its motler for 4 to 5 days
after birth will certainly depress milk @aduction per day and pdactation period.
Herders should be taught ‘the more you tdieemore you get’ or ‘use it or lose it'.

In the dehydrated camel allegthormones, which act on thecsetion of milk also act on
the kidneys and alimentary canal to rethody water, making it available for the milk.
Vasopressin and aldosterone have the saffeeteas in maintaining homeostasis i.e.
retaining salt and water (Figure 19). In ditth, the intermediatdrypophysis changes
anatomically and functionally to reselabneurohypophysis and therefore, more
vasopressin and possibloxytocin, are secreted. Another important factor is that
vasopressin in large amounts acts as oxytoaihvase versa. In practice, therefore, large
amounts of milk cause the secretion of largeaentrations of oxytac (and vice versa),
which then acts to providéhe necessary water by ebieg an antidiuretic effect.
Prolactin is an active initiator of salt and water metabolieven in male animals. Its
action on alimentary canal is similar toathof aldosterone, in a manner similar to
vasopressin-oxytocin; when there is aedefor salt and water, these hormones act
similarly (Yagil, 2000).

Q. Discuss milking and the fregiency of milking in camels.

Camels have four teats like those of buft@@nd cows. They are milked traditionally by
men. Because of the height of the udder mdkis done standing witbne knee raised to
support the milking bowl. Undanost circumstances one-halfthe udder is milked and
the other one simultaneously suckled by tiadf. Occasionally bét udder halves are
milked at the same time by &wherdsmen. Not all camels apt¢his, particularly during
the early stages of lactation,daim most cases the calf has to suckle first to stimulate milk
let-down. In later stages of lactation, it isrmally sufficient thatthe calf is present but
does not need to suckle. Sometimeken the calf is stillborn aties early after birth, its
skin is used to builé calf dummy that is slwn to the mothr to induce the release of
milk. This is successful whethe mother has had calves brefomostly it does not work
with first calvers. In many suatases the motheribvsimply dry up wihin a week. These
animals are quite often immediatddyed again witlgood success.

The frequency of milking canlis variable and depends supply of and demand for
milk. Several factors affect milking frequen such as season, the quantity of milk
produced per animal, the numlmmilking camels present, aWability of other food for
the herders household and sex, age amdtthef calves. Higher frequencies commonly
produce a higher total yield, which is notibEaup to four milkings a day. It is not
unusual to milk camel up to six times a day.

Q. Possibly what milk productscan be made from camel milk?

For many years it was @lght that because of its compms, it is difficult to convert
camel milk into butter. Thergvere apparently similar problems with making cheese.
Recent research on the chemistry and biousiey of camel milk and advances in
processing technology have made it possibleade both butter and cheese without too
much difficulty. Processing time may, howevde longer than for other milks and

Bakhat Baidar Khan, Arshad Igbal and Muhammad Riaz University of Agriculture, Faisalabad.



Part — | Production and Management of Camels

techniques have to be adapted to theuparities of camel milk. Other traditional
products such as fermented msil&re not difficult to make anare highly appreciated by
the owners.

Camel butter is pale in colour and sometirhas a slightly greasy texture. Milk takes a
long time to cream, partly becsaiof the size and distributia the fat globules but also
because camel milk fat contains a high pr@iparof fats with hgh melting points and a
lower proportion that melt at about 15°C. Colagion of cheese take? to 4 times longer
than for milk of other specsebut can be greatly reduced dyding 15g/100 litres milk of
calcium sulphate (CaSPor calcium chloride (Cag)l The usual bacteria can be used to
form surface mouldsR caseicolum) and blue cheese®.(roquefortii). The taste of all
types of camel cheese is generally acceptableost people. Other products of lesser
overall importance but which are made in variatesas to suit local tastes are a variety of
yogurts, soured milks¢e cream, Khir etc.

Meat

Q. Discuss in detail the production of camel meat.

Milk and work, in a wider sense, are the pipal products of the camel. Meat is usually
a by-product of a camel system and comemipndrom old males and females that have
served usefully in other funotis in earlier life. Only arnited number of castrated males
are raised especially for slaughter. Of coutbere are sizeable exceptions to the camel
meat as to its being a by-product of ane& system. For exanglabout 0.17 million
camels are slaughtered in various couathg well-to-do adult Muslims on their annual
religious festival callé Eid-ul-Azha. At least 50% of ihnumber are young male camels
aged around 4 yearslany people keep and very fondigise the camels simply for the
sacrificial slaughter on this annual tigal. The number of sep, goats and cattle
slaughtered by the Muslims with the samgsotive on this religious occasion around the
world far exceeds 12 million.

Camel meat is a good sourckprotein but a lesser souroé energy. The meat of one
average sized camel will provideperson with 35 days suppdy protein butonly 5 days

of energy. While camel meat is usuallyrr old animals, it often has a specialized
market. Camel meat marketsxcept in Sudan, are not MWeleveloped, but lucrative
export opportunities t&gypt, Libya, Saudi Arabia and Gulitates do exist. It has been
scored as high as or better than beef by taahels in the Arab states. Even outside Arab
States, meat from young camels has beenegras having the taste of a good beef.
Camel meat is usually only a small proportiointhe meat consumeid a country. In
Pakistan, approximately 70 to 75 camelssdagightered daily in various slaughterhouses
except on meatless days. $everal African and Asian countries, the consumption of
camel meat is equivalent t to 50% of nationally proded red meat. The meat is
usually eaten fresh, cooked @tsch or in minced form, bus sometimes air-dried. Meat
from camel is also used for sausageswhich form it has cooking and taste qualities
similar to those made from beef.

Dressing percentages of camels are in thgeaof 45 to 55%, exceptionally up to 60%
(Table 11). Using standandhttle butchery procedures, fquerters comprise about 34%
of the total carcass, whilthe hindquarters constitut25%. The rest of the carcass
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includes about 5.0% liver, heart and lungs, vifte head being 3.6% and the feet about
4.3%. The wet hide is equivalent to abd0t0% of liveweight and the blood to about
3%. A detailed study of 52 fattened male clme Sudan, whose average body weight
was 456 kg (range (395 to 512 kg), ¢woed the following information. Dressing
percentage was 55.8 when animals weregéired full and 63.6% after a fast of 48
hours. Individual body components were wemjaed expressed as a percentage of fasted
body weight, given in parentheses here: hka#g (3.5%), hide 3B kg (8.6%), gut full
54 kg (13.9%), stomach empty 10.3 kg (2)p%testines empty 15.4 kg (3.8%),
mesenteric fat 6.6 kg (1.4%), kidneys 1.7(Rgt%), lung, trachea and diaphragm 5.9 kg
(1.5%), heart 2.7 kg (0.71%),Upofeet 14.4 kg (3.6%), spleén5 kg (0.1%), testicles 0.6
kg (0.2%) and tail 1.4 kg (0.4%).
Reports of weight gains in camels vargafty. Some are randomly quoted here. Under
open range conditions liveweigimcrease of 1 kg/day hadseen reported. In Egypt,
animals fed on a high emgr diet compounded from cotiseed, rice, molasses and
mineral mix gained 150 kg body weight & months (almost 82 kg/day). Well fed
young camels under intensive conditions havimegh 0.58 kg/day. Irribal situations,
222 g/day have been recordadpoor years to the age 6fmonths, and 655 g/day in wet
years when the calves were allowedake all the mother’s milk.
Table 11. Live and carcass weights and dssing percentage of Sudanese camels
from Darfur

Parameter Sex
Male (n=21) Female Total (n=60)
(n=39)
Liveweight (kg)
Mean 447.9 414.4 426
Range 305.5-581.0] 3075-522.5 | 305.5-581.0
Carcass weight (kg)
Mean 231.3 196.3 208.5
Range 144.0-310.0, 1410-248.0 141.0-310.0
Dressing percentage
Mean 51.4 47.4 43.8
Range 46.2-55.6 41.3-53.5 41.3-55.6

Source: Wilson (1978).

Camels can utilise urea, molasses, dried stagaand poor quality feetuffs treated with
ammonia. These reports suggest that feediptinay be cost effective. It may be possible
to combine a system of low cost open rangeeling with an intemge finishing period.
Reported liveweight varion in camels suggests an ample scope for genetic
manipulation and development of a migte (Manefield and Tinson, 1997).

Q.  Write a brief note on compositon of total carcass of camel.

Total carcass composition is about 66% muyst88b6 bone and 14%ftfahe latter being
mainly in the hump. €an meat has more muige and less fat thaimeef, with the pH
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being about 5.75. Muscle has 75.5% water, 21p46tein and 1.4% faAs a percentage

of cold carcass, proportion of musclesna6% bone 19% and rcass fat 13.7%. The

latter figure would vary according to thdegree of fatness of the animal, its

conformational type and environmental fact@actrian camels have been reported with

25% carcass fat.

Q. Give average and range of birth weilgts of various breeds of Arabian camels
and the factors that affect these weights.

It is probable that birth weights differ sifioantly among breeds in the same area as

shown by averages of some breeds infakiand India. Weights at birth are

Table 12. Birth and mature weights and wight gains of various camel breeds

Parameter Pakistanbreeds
Kachhi | Gaddi Bagri Dhatti
Birth weight (kg) 44 41 44 40
Mature weight (kg) 662 589 656 570
Indian breeds*
Bikaneri Kutchi Jaisalmeri
Birth weight (kg) 38.8 31.8 31.0
Mature weight (kg) 669.4 506.0 580.0
Average gain (g/d) 0-3 642 786 752
months
3-6 monthsg - 540 458
6-12 monthg 134 290 227
1-2 years 189 186 208

* Source: Adapted from Anonymous. 1990. Aahteport, National Research Center on
Camel, Bikaner, India.

also influenced by dam nutritiohgalth status and healthreaGestation length seems to
have some effect on birth weigl8eason of year and paritwalinfluence this parameter.
In contrast to many other spesj female calves are usuallytesvy as or heavier at birth
than males. Birth weights rani|@m 25 to 45 kgTable 12). Heritabilityof birth weight

is probably higher in cametban in other species. Thssuggests that it could respond
rapidly to selection. Improved nutrition abédtter management are probably appropriate
improvement paths to achieve heavier bistbights (Table 13). Heavier birth weights
should result in better calfurvival and consequent overall improvement in herd
performance.

Table 13.  Average birth weight ofcamels from various countries
Country Birth weight (kg) (mean + s.e.)
Pakistan 43.5
India 41.9 1.35
Tunisia 27.2 0.65
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Libya 35.0
Saudi Arabia 39.1 0.57
Israel 32.5 3.30
Sudan 26.2 2.80
Kenya 27.8

Source: Modified from Wilson (1998).
Q. Give a brief account of mature weight of one-humped camels and the factors
that may influence these.
Mature weights range from 4Q@0 800 kg. These weights ameainly relatedo breed or
type of the camel. An animalgenetic make-up is usually th&ost important factor in its
final mature weight. The effects of managent, nutrition and hdéth care can, however,
influence the time at which thmature weight is reached. This has been amply shown in
Kenya where Rendille-Gabbra case a traditional pastoralystem do not reach 400 to
500 kg mature weight befoebout nine years yet achievastihange at four years under
ranch conditions. Benadir type camels on heotranch reach 600 t600 kg by five
years, whereas traditionally managed herds tavmals of this wight only at older
ages. Male Ogaden cammeh south-east Ethiopia weighalt 685 kg at maturity in the
traditional system, while femadeveigh 525 kg. Better managent and health care such
as deworming and removal of ticks coupled with mineral supplements and feeding from
lower grazing pressure areasd higher rainfall can thusay handsome dividends in
camel production. These dividends are redusagel at sexual maturity when the animals
can be bred or can be sold for meat otrassport animals. Mature weight of camels in
Pakistan on average vasifrom 550 to 740 kg.
Q. Discuss the daily gain inbody weight of dromedaries in some of the African
and Asian countries.
Daily weight gains of camels mafrom 300 g to mee than 1000 g foanimals from birth
to one year old. In Saudi Arabia, males #&mhale calves grow almost at the same rate,
with daily gains from 780 g/day in the firstomth after birth to 1040 g/day in the fifth
month and then decline to 400 g/day in month twelve. There is found an inflection in
growth curve (i.e. slow growth) at 4 to 5 ygage, this being a normal occurrence in all
livestock as they appach mature size (altbgh it occurs at different ages in different
species). Allometric (unequal) @wrth results in relatively nre rapid increases in linear
body size than in wght. For example, in Tunisia, cais at first conception were only
64% of final weight but averaged almost 9@¥final size in six linear measurements.
Weight changes can be in#inced by management intentions and by improved
nutrition. The cost in weight gain of rested access to water w#hat 12 to 14 month
old camels of about 200 kg liveweight gaih430 g/day over six months on daily
watering while only gaining 38@/d when watered weekly. &ds with lighter birth and
mature weights may gain weight more rapithan breeds of hesr weights and thus
may become physically mae at an early age.
Rates of feed intake in relation to liveweigfain are generally in the ratio of 4 to 8 kg
for each kilogram of gain. In other words, 22 to 29 MJ M& needed for every kilogram
of weight gain for young anials. Of course, more energy is needed for older animals
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whose efficiency of growth is reduced they approach mature weights. Nutrition and
management interventions are more effectivencreasing weight when used early in
life. Calves in Israel gaine8i70 g/day in very early life @& metabolisablenergy intake
of 19.45 MJ/day withan average daily gain of 680up to 180 days age. Animals one
year old in Tunisia f@ 175 days on oat had libitum and a concentrate of wheat bran
and olive pulp gained 326 to 565 g/day (w# linear relationship of y = 284 + 5.4 x,
where y is weight in kg and daily dry matter intake in g/Kg?, eating 1.6 kg DM/100
kg liveweight or 61 g DM/k3" per day at a conversion ratib 7.4: 1.0. Heavier camels
(665 kg in Ethiopia gained onll00 g/day over 90 days kwer intake levels of about
1.25 kg DM per 100 kg or 50 g DM/K&.
Q. How would you determine the weighbf a camel at a particular age?
Weight at a particular age may be detewd from regression equation provided some
prior data are available. For Bikan@amels a linear relation of y = 90.53 + 0.29 x
(where y is weight in kg and x age in miasit accounted for 94% of total variation.
Heritabilities of weight at 6, 12, 18, 24 30 months age have been estimated as 0.52,
0.40, 0.29, 0.12 and 0.31 in India.
Weight at a particular age is mainly a reflectodrgain in body weightlt is influenced to
some extent by birth weight agll as by the same genesind environmental factors that
affected weight gain in camels. The montld &ne year in which aanimal is born are
the most important factors affecting weigid these two periods effectively control the
amount of feed available to an animal. Tihftuence of these two periods is, however,
progressively reducedithi age. The number afalves already borhy their dam affect
weight at young ages only. @pensatory growtleccurs from about 24 to 30 months of
age and it is this phenomenon that causes atbst effects to disappear after this stage.
Q. Discuss various means of determingn the body weight of camels. Also
indicate the purpose of carrying out this exercise.
Determining the liveweight of camels isaessary in deciding on breeding, culling,
slaughtering and in rare cases in feeding tH&oady weight is rather important for proper
dosing with drugs. Because of their heigatmels cannot be weighed in regular buffalo
and cattle weighing crates, which usuallywdéamall weighing platform. A specially
designed weigh bridge with a large platfoand a dial should based for weighing
camels. Hydraulic or electronic platformseaalso available. Th former is a cheap
alternative.
Body weight of camels can be calculatechirbody measurements as is done for other
farm animals. Boue (1949) as cited byh®artz and Dioli (199) had developed a
formula for estimating ligweight of the camel based omel@ measurements of its body.
If these measurements {i.e. shoulder hei(if, thoracic girth (T) and abdominal or
hump girth (A)} are taken in metres, weightkg can be estimatl from the following
formula: Liveweight = 53 x (TAH). Thisormula was applied by Schwarzal. (1983)
together with weighing on a hydraulic weiggi platform and used a slightly modified
formula (Figure 20) (all measurements in rasjr Liveweight (kg) SH x TG x HG x 50
(Table 14).
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Table 14.  Correlations béween body measurements, estimated and exact
liveweights of small EastAfrican camels on a ranch, Laikipia District,

Kenya (n = 328)

SH TG HG Exact weight
Estimated weight (EW .93 .95 .95 .98
Height (SH) .95 .92 .95
Thoracic girth (TG) .94 97
Hump girth (HG) .94

Source: Schwartz (unpublished).

The three body measuremts were highly and positively mkelated to each other. It is
therefore possible to use only one of theanestimate liveweighwith a little error
margin. The thoracic girth appears to be thest reliable paramatan this context.
Liveweight of tall and selender camels, like theing type or youngalves of all types
will be overestimated if the same numeri€attor is used, wheas the liveweight of
short and compact animals tends to be urstienated by this formula. Accordingly, the
numerical factor in the formula haslie adjusted to age/type of animal.
Q. What normally is the rate of growth of world population of one-humped
camel and what factorsmay affect this rate?
Estimates of numerical increas world population of oneumped camel have averaged
about 1.16% per year over a period of 15 gdm the late 19708 the mid 1990s. The
proportional increase in numbédras been slightly less infléca (1.14% per annum) than
in Asia (1.18% per annum). However, in Africaumbers have increased more rapidly in
countries that already had largamel populations and where they are an important part
of the agricultural and national economi8sme 70% of the one-humped camels in the
world are kept in pastoral sgshs in eastern and north-east@frica. Here it is the need
for milk that drives the system and the gmttal for meat is largely ignored by the
owners. In East Africa, dairy herds mostgnsist of breeding females while in other
herds where transport is still important, there is greater percentage of males but females
usually still predominate.
The age and sex composition oétherd influence in part ¢hrate at which a population
increases. Other parameteratthffect population growtare reproductive performance
and mortality rates (Table 15). Camels argéda slow maturing and long-lived animals.
Population growth rates thus tend to be €lowhan for the otheflarm animal species.
Off-take of males for slaughter at three yesmrd upwards also needs to be accounted for.

Table 15.  Production parameters affectig herd structure and population growth
in certain farm animals under dry land conditions
Parameter Animal species
Goats| Sheep| Cattlg Camels
Age at first parturitiorfmonths) 15 15 48 60
Number of young per parturition 1.4 1.05 1. 1.(
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Interval between parturitions 9 10 20 24
(months)
Number of young per female per1.8 1.4 0.7 0.5
year
Mortality rate to 12 mothis (%) 35 35 30 50
Mortality rate after 12 months (%) 10 10 7 5
Source: Wilson (1984).

Q. Discuss the prospects for improvig the production of camel meat.
Meat production efficiency ad livestock species is affectadainly by two factors. One
is the reproductive efficiencinfluencing off-takes, the béer is the individual growth
potential. As already pointeaut, camels, due to the intsically low reproductive rate,
cannot be efficient meat producers. Off-talates of 3 to 5% might already constitute a
stress on the population. The fact, thatcalnel populations imany African countries
and some of the Asian countries accordingdme estimates, with a few exceptions, are
either declining or are stagnating innmoers, proves that a pronounced consumer
preference for camel meat coméd with strong purchasingower can be detrimental to
population growth. The individual growth determined by sex and genetic potentional.
Genetic improvement is faced with the saoomstraints as were pointed out for milk
production.
The most powerful int&entions to improve meat production in camels are improving
nutrition especially of the calves, early wasnof calves and dricing mortality through
hygiene and health care.
Since production in the tramnal subsistence system imainly geared to milk
production, male calves are thus considakliktle future value and face a much stiffer
competition with the herders rfdheir dam’s milk than femea calves. They are often
allowed to suckle only one teat, or are giaecess to the dam’s udder after all teats have
been milked, whereas female calves Ugudave regular access to two teats.
Consequently the pre-weaning sual rate of male calves iess than half of that of
females and weaning weights doever. Total productiity on the other hand is higher in
dams with male calves due to the high milk off-take for humanuropson, with milk
accounting for approximately 80%. In femalgh female calvesmilk off-take for
human consumption contributesily 30% of the total. Thisrend to deprive the male
calves of their due share of milk is evidgndetrimental to theigrowth which in turn
adversely affects their parttial to produce meat.
Q. Are slaughtering and skinning of camés done in a different manner than for
other large animals? If so, discuss briefly.
In contrast to other livestock species, canals slaughtered whethey are in sternal
recumbency. The reason being that camel doedjuire a scaffold at least 4 to 5 m high
to facilitate butchering a hanging carcass. Bating camels lying on éback is also not
practicable because the distigcarched spine and the humpake balancing the carcass
virtually impossible. Instead camels are seated normal posture, front and hind legs
are tied, the head is bent sideways anckWward, and with a quickncision all major
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cervical vessels at the base of the neckregvédmmediately after the nuchal ligament is
cut just in front of tle shoulder, so that thmeck and the head remt the ground. Death is
immediate. The carcass is kept in sittingipos. For better balance of the carcass the
hind legs are pulled backward and outward.

Skinning begins with a longpcision along the spine andetlerest of the hump. The skin
is removed down the sidesdagut off the legs before ¢helbow and knee callosities.
Butchering beginsvith splitting and removal of the humRemoval of the various cuts is
always done symmetrically to maintain the balance of theasa. The spine and the long
muscles of the back are left intact until alieimal organs are takeut. Then the spine is
cut out between the withers and the pelvid the remainder of the carcass collapses and
is cut into smaller pieces. At last the skin is cleaned out and cut in two symmetrical
pieces. If there is no immediate disposakkin, it should be salted and spread over a
wooden frame.

Work

Q. Give a list of various types ofvork performed by the camel.

Camels are used as riding and pack arsm@ pull carts and tprovide draught for
various agricultural operationsuch as ploughing and seleeld preparation, operating
chaf cutters and cane crushers and drawimgation water from deep wells. They are a
power source for small scale oil mills andigr grinders. Loading camels are regularly
used to carry firewood and tagoods. In farflunglesert areas camels perform transport
functions during migrationsand most importantly carry water for household
consumption.

Q. Give an overview of workperformance of the camel.

Probably no other domestic iamal performs as wide a range of power functions in
support of man as the cameé&hey still make a major conknittion to the energy needs of
urban and rural communities in most areatheir distribution. Undetraditional pastoral
livestock production system, migration migtange from once/twice in Pakistan and
India to six times per year in several coudrin Africa. Of crucial importance to these
migratory systems is availability of adequatembers of loading caels for haulage of
households, water etc. Migration distanceghtibe short or extenover a few hundred
kilometres. The performance of camelsdraught animals compares favourably with
oxen and equals that of horses (Table 16).

Besides household needuch as water, camels commaitgi carry buildng material,
grains, salt and many other goods in NigerliMad Ethiopia. In Pestan and India,
camels drawing pneumatic-wheel carts delimeny urban goods to individual service
points more economically thamotor transport. This is bause the capital cost of a
camel and cart is lower and it is not expensive in spare parts. Other considerations in this
context are that it does not pollute the eowment with carbon monoxide fumes and
with noise.

Camels seem to be equalls efficient in producing dught as most other species.
However, harness and yoke system used dhioeilcomfortable and such that cause no
injury to the camel. The camel &dso used for individual traport as a riding animal. It

Is still very common in rural areas in maoguntries. Camels stiserve as mounts for
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army, rangers/border police in some of the Asian and African countries, but their

importance is declining. Othe other hand, their monetary value as racing animals has

increased tremendously in recent yedatamel racing and othesports and leisure

activities such as pleasure riding, trekkiagd camel safaris have recently become a

tourist attraction in many parts addveloped into a minor industry.

Q. Give below the normal walking and tiotting speed of an average camel and
the weight it can carry easily.

Camels walk on average atthpeed of about 4 km/hour amot at 10-12 km/hour, while

they can run over short distaes at about 32 km/hour. Camelmn carry load’s up to one

third to one half of theibody weight over a distae of 60 km per day.

Table 16.  Sustainable draught power o¥arious animal species for ploughing

Species| Liveweig Sustainable draught | Workin Daily
ht (kg) power g speed| working time
Relative | Absolute | (km/hr) (hr)
(% (kp)
liveweight)

Donkey 125 20 25 2.0 3-35
Horse 300 12 35 2.7 5-6
Oxen 350 14 50 2.4 4-6
Camet 450 8 35 2.5 5-6
Camef 450 12 54 2.5 5-6

1 = If absolute draught power issaimed to equal that of a horse.
2 = If relative draught power is assumed to equal that of a horse.
Source: Schwartz and Dioli (1992).
They can carry as much 290 kg with relative ease bare often asked to do much
more, for which there is a pado pay in slower speeds aextended periods of rest. On
camel carts having pneumatic wheels, a sirgimel can pull a load of over one ton.
About two and a half decades back, a teani@®fcamels in Ausalia used to pull on
rough roads loads of 8 tons at speeds of 2.5 km/hour.
Q.  What pattern of settlement around waer points is followed by camel raising
desert dwellers?
Camels are vital for nomads/desert dwellerstheir personal transport and for moving
the camp, carrying firewood and water and éarning cash through transport for third
parties. They usually follow a natural pattefor locating their camping units around
watering points. Those having 1 to 2 cameit settle within less than 3 km from the
watering point, whereas thosetwB to 4 camels would canwaithin 5 to 6 km and such
nomads as having 8 or more agswould locate their cammy units beyond 10 to 12 km
from the water source. Browsing/grazing areaselto a water sourege usually in poor
condition, due to high grazinpressure and present a haglcontamination risk with
respect to intestinal and ectoparasites. Palsits who are forced tmaintain their herds
here have a limited choice phsture resulting in limited milend meat supply to the
household and can thudweersely affect the qualityf herd management.
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Leather, Hair and Wool and Manure and Blood
Q. Discuss the production of leather from camel hides.
Reliable data in respect of these by-proddicisn various countries of Africa and Asia
are not available. About 22500 camel hides including those of animals slaughtered
annually by Muslims on the relmus festival of Eid-ul-Azhare obtained in Pakistan. Of
these 15 to 20% hides are damaged. Thesesed to manufacture saddlery, sandals and
beautiful decorative articles somethése items are exported as well.
Some time back the people had poor opirabaout the leather madieom the camel hide,
but the better processing ofetthide in Sudan and the eu®f better technology in
Australia have shown encouraging resulg.splitting the hide, thus allowing the hump
section to flatten, tannin@pas been performed in commercially available machines.
Vegetable tanning produces a soft leather Blatéor craft work andhe tourist industry.
Chromate tanning prodes a harder leather suitable émmmercial applications, but still
useful for selected craft work.
It has been found that camel hides do lagk strength and gsess 5 times the pulling
strength of bovindnides. Work in Sudan indicates that camel hides are superior to cattle
hides in many ways such as these flay aashfimore easily, are 60% heavier than cattle
hides, the large neck area in camels makesl deather and the crust leather yield from
camels is 50% more than that from cattlem@hhides absorb salt better, cure better and
dry faster than cattle hides. Dehairing omes hides is fasternal deliming and tanning
better and therefore split easier. The tensitength is 20% greater than cattle leather.
The finished chrome tanned camel leather is denser yet softer than the cattle product.
When made into ladies handbags, spectgakets, wallets and shoes, acceptancewise
these products were graded higher than the same products made from cattle leather.
Q. Are camels in Pakistan a substantiasource of obtaining hair, wool, manure
and blood?
The production of cagl hair makes a negligible past the about twenty thousand tons
of hair produced in Pakistan. However, aother camel producing countries, these are
used locally for manufacturing blankets, flooats, tent cloth and ropes. Manufacturing
of these products providesilng to hundreds of people. Wool yield from camels is much
lower than the hair producdxy them. Calves are born withsoft woolly fleece, which
usually can be shorn once. The yield apprately varies from & to 1.0 kg of raw
wool. This wool is mixed witlhair in manufacturing blankets.
Camel raisers leading a nomadic life are mufsthe time not involved in agriculture.
However, many farmers having cultivable laneéiene or at the most two camels. The
excreta of these animals obvaby becomes a part of therfa yard manure produced by
other farm animals such asffaloes, cows, sheep/goats main& by the farmers and as
such is used for fertilizing their lands.
Blood of camels slaughtered in regular slaedimouses in Pakistan is collected along
with the blood of other animals slaughtertbére, but no separate precise figures are
available for camel blood. The blood thudlected is dried/sterilized and used as blood
meal in animal feed espeltjapoultry feed. Such data coarning most of the countries
possessing camels are lacking.
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The Turkman one-humped camel from soutlemiral Asia produces about 2.5 to 2.7 kg
fibre per year with a diameter of 12-27 |amd a length of 4 to 12 cm. Compared to most
of the African and Asian one-humped cam#ig, Bactrian and South American camelids
yield fibre which is much kiger quantity- and qualitywise.
Q.  Are South American camelids and Bactans a good source of wool and hair

production?
Both types of fibres, wool and hair, are fdun the coats of carlids. The worlds most
highly regarded wool is obtained from tls$®outh American camelids, especially the
Vicuna. Among the old world camelids, the Baut is superior to the dromedary as a
wool producer.
The entire camel is covered in wool and haat thary in length amording to the season
and location on the animal. The longest ©iaire seen on the hump, shoulders and under
the throat. Coat colour rangdrom almost white through brown and fawn to almost
black. Two coloured camels are common is soewgons. Fibres are grouped in clusters
except on the lip marg#) external nares and lower eyslid his arrangement may assist
the camel to evaporate sweat at the skin surface rather than on thp. li2eat over the
back may reach a length of 4th in the Bactrian and alpacalhe long coat sheds and
tends to be rubbed off durinlge summer season. Evéren it protectdrom radiant heat,
and camels, which are mistakenly shorn for comfort may suffer from increased heat
stress. Camels permanently domiciled in equatoegions tend to have a sleek, glossy
coat the whole year round. Reflection fronclsua coat helps toeduce radiant heat
absorption.
The wool of the camel has had times ddmand for textile mduction and reports
indicate that currently there is a strongumence. The coarsebbie is used for the
manufacture of tents, carpets and blanketsge Bedouin tents arstill used. The fine
fibres are used for the manufiae of coats. Shearing takes place once a year in spring.
The finest camel wool is obtained from the coat of the Bactrian yearlings. The fibre
diameter is 16 to 18 um (fine Merino woisl 18 to 19 um) with 85% of fibres non-
medullated. In Mongolia, adult Bactrianales may produce up to 15 kg. The average
herd yield is 5 kg. About 256 is long coarse fibre shorn from the knees, elbows and
chest. The remainder, with a fibre diametér21 to 29 um comes from the body and
sides of the neck. Wool production is themary goal of camel keeping in parts of
China, Mongolia and eastern parts of tbkl Soviet Union. In cold climates the
dromedary may produce up to 5 kg of hamnually but 2 to 3 kg is more usual.
Australian camels give heavier yields thtdomose in the Middle East. Temperature in
winter nights in Australian deserts ofterldao minus 9 to 1%C. The wool from the
adult male dromedary has a fibre diameteBbfto 35 um. Finer wool is produced by
yearlings with yields of 1 td kg. There is a camel wofarm on Blackspur in Victoria,
Australia. Prices realised for the product mmported as 250 to 30Q Australian dollars
when carded and spun.
Q. Discuss the comparative productivity of camel. Give your reasons in favour

or against.
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The camel’s supposedly low praxdivity must be seen in the context of low inputs and
the harsh conditions to which it is adapt€de camel’s comparativedvantage lies in its
ability to produce and to thrivie areas where feed and water are limited, where climatic
and other environmental stresses are reexand where other domestic species are
incapable of similar performan. In addition to work the camel produces large amounts
of protein relative to food energy for human use.

The value of the camel in h&renvironments is, perhaps paradoxically, best shown by its
limited increase in productivity in response to improved conditibnsomparison with
other main farm animals, improvements in outgn only half thosef goats, about one-
sixth of that of sheep and lgrone-eighth those of cattlenstead of criticizing the camel

as a domestic animal, this response failisrea powerful argument in favour of its
husbandry in difficult areas. Improved mgeaent, feed and water supplies coupled
with proper health care do rdsin increased output fronsamels. Such interventions
should always be used, however, in tbentext of the economic and biological
environments.

Nomadism and transhumance are the main elements in traditional system of camel
raising. Camels have rarely been kept asahly species in a production system, either at
local or at larger scale and their has almagtays been herding of a mix of species
yielding a range of productacluding milk, transport, pser, meat, wool and hair. The
keeping of a mix of domestic animal spgecis a common strategy to reduce risk.
Pastoralist strategies are in fact designedhimimize the risk ofdestitution and not to
maximize production. Productio(total output) and espetiia productivity (output in
relation to inputs) is therefore difficult to quéy, however, both are often considered to
be low or poor.
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Fig. 19. Endocrine control of lactation in the dehydrated camel
Source: Yagil (2000).
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Fig. 20. Body measurements for the calculation of liveweight in camels using
formula: Liveweight (kg)=SH(m)xTG(m)x HG(m)x

the
50[SH =shoulder height; TG = thoracic girth; HG = hump girth]
Source: Schwartz and Dioli (1992).
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PREFACE

The camel, without exaggeration, is the mgabred among the domestic ruminants in Btaki. This is as much true in terms of
lack of efforts to improve its care and productivity as it is in terms of lack pfpéanned research on it. Had it been an
unproductive and a useless animal, its population would hadealy diminished, but it ithe other way round. Its populatio
is steadily growing. On papers, its population is being shown as stagnating, byrobadty it is not so. On the internatéin
scene, there seems now a growing awakening in respect of the Aaplates, it has been termed as a ‘food security animal’.
In Pakistan too, some teaching institutions have taken artiigtiand have incorporated “Camel Production” in their teaching
courses. No doubt, it is a very timely step.
Scientists from Germany, England, ladAustralia and UAE have published boakscamel. These are, of course, good books
but as usual their prices goeohibitive for our students, extension workers and even for teachers. Moreover, these baiks cont
a little information about camels in Pakistan. Thereforesamy-to-understand book on ‘Production and Management of Camels’
using a question-answer format, has beanpiled. This should provide ready-made aessmo so many questions simmering in
the minds of students, teachers, researchers and extensi@tisisett embodies about 4@@iestions along with their answger
The book discusses the distribution of camels in different camtfcountries, breeds and types of camels with cross regeenc
other species, nutritional physiology and reproductive management, the way camels adapt to hot arid environment, milk and meat
production and work performance, practicalnagement and training of eels, marketing, healtbare and some diseases,
including valuable information on several other aspects. Cameglds and camel raising praes in Pakistan have been
adequately discussed.
We feel great pleasure in acknowledging the hard work dmneso many researchers/authors/editors, whose published
information has been used, mostly ashsun compiling the book under referenceeiflefforts have been amply acknowledged
in the text/tables/figures etc. It was beyond oeans to individually contact them in this regard.
We are highly thankful to AkhteBaeed MD for providing us useful literatdrem abroad. We are equally thankful to Dr.
Ghulam Muhammad, Chaian CMS, UAF, for his cooperation in providing peent literature. Ch Sikander Hayat and Nawaz
Ahmed Sipra also deserve our heart-felt appreciation for hel@ngut of many problems pertinent to the publication of this
book.
No book has ever been claimed to be perfect in all respectodadhis one. The readerg aequested to convey in writitigeir
suggestions about omissidsisortcomings noticed in this book. Theuggestions would not go unnoticed.

Bakht Baidar Khan

Arshad Igbal
August, 2003 Muhammad Riaz

FOREWORD

For a long time the camel has been the victim of disregadddeliberate neglect of sciertéisand development workers.
However, the last about two decades have witnessed a resurgence of interest in this species. Most of the work to exploit the
productive potential of the camel has been undertaken by thaseame from such countries that do not even possess camels. |
think this should be more than enough to make us realizeesponsibility towards a multipurpe domestic animal species, of

which this country has a sizeable populatidfe need to investigate its peculiariteasd exploit its potential especially terms

of milk and meat production and to explore the possibility of increased export of live camels to several Middle East countries.
Presently some of these countries are importing camels from Australia.

To strengthen the possibility of implementing such plans, we brusguipped with recent knadge about various aspects of
camels. In this connecticand as an animal scientist myselfeel pleasure to mention thatbook with the title ‘Productioand
Management of Camels’ Bdbeen brought out by experienced teachers/reszaralehich should suffice to meet the needs as
mentioned above. The contents of this bowke me believe that it should be as mhelpful for students, teachers and redearc
workers as for extension specialists.

Dr Zaheer Ahmad
Professor / Dean
FAH, Univ. of Agri.,
Faisalabad.
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PRODUCTION SYSTEMS

Q. Name the various systems that are in use for camel production.

Production systems involving cats have traditionally been very extensive and mobile.

The following systems are in use:

a) Traditional system, b) Periurban systeo), Ranching, and d) Research stations

(Wilson, 1998).

Traditional system is mainly subsistenceiented. Camel products are principally

consumed in the family or used to brimgsmall amounts of cash where the situation

allows. There is some exchange of productsfeals and other basic foodstuffs. In most

societies old and barren animals are slaughteWhere milk is the main product and

males are not much in demaror transport, breeding oracing, they are sold for

slaughter and there is thus a preponderafidemales in the herd. Where the transport

role is still important, more camels are kepdl dhere will be as many males as females in

the herd. Camels are also used in margiesies for lifting water from deep wells for

other stock and the household needs. Camel milk usually consrimdee to the total

milk supply from all species in theydthan in the wet season (Table 17).

Table 17.  Seasonal contribution of domestilivestock to supply of milk as human
food in Turkana, northern Kenya

Seasonal contribution (%) to total milk
Livestock species Wet season Dry season
Camel 45 71
Cattle 12 10
Goat + sheep 43 20

Source: Schwartz and Schwartz (1985).

In Pakistan, the area occupiegd nomads and transhument paalists is sandy desert in
Cholistan and Thar regions, efeas in Balochistan it vari@s character from desert to
subhilly and hilly rangelandAnnual rainfall averages abt 150 mm during the months
of July to September with ste in winter. Daytime tempatures can often reach 50°C
and very high temperature prevails fova&@l months. Night temperatures fall below
freezing from November to Falary when day temperaturssll reach 30°C. There is
sparse woody vegetation of latworny shrubs but this is tfeer thicker in some areas.
Several species of Acacia are dominantoudd cover is mainly sparse ephemeral
grasses with some herbs.

During drought periods the pastoralists maweurrounding colonized areas in search of
water and animal feed. In @ of prolonged drought, state agencies and social
organizations arrange to pide water and fodder through rail and road. Also, foodstuffs
for herders and families are prded using helicopters. Sevatmughts take a heavy toll
of animal life especially cattle, sheapd to some exteigoats and camels.

The system is totally pastoral. All incomederived from livestock and its products such
as wool, hair and butter oil (Ghee) madenfroow milk. There is now also some income
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from off farm work and espeally from the sale of labouConcerned state agencies are
trying hard to provide more water holesads and mobile healttlinics for humans as
well as animals in those areas. At some bietgplaces, the nomadic pastoralists have
been allotted free of cost land talirce them towards sendentarisation.
Q. What is meant by periurban system oftamel production? Give an outline of
this system.
Periurban system is a special type of siaonal system which indicates that camel
systems have not remainealeted from the pressures tfenty-first century. Efforts
have been made in certain parts of Afraxad Asia to form cooperatives and owner’s
associations with a view to improve camebguction and to inculcatin producers some
political and economic awareness.
In Pakistan, around the city of Karachi thare colonies with a etent total of perhaps
250000 buffaloes and unknowmumber of camels that @ride milk for the city.
Similarly, there are several mobile periutbeamel dairies in theuburbs of big cities
such as Faisalabad, Lahore, Multan and Igfoled, consisting of & 10 camels each.
The women of camel herders eaehrying about 15 litres of itk move about in the city
suburbs like hawkerand sell their milk. The camel di@s move fromone suburb to
another and then may shift to another cityerehare periurban camel dairies in Africa in
Djibouti, Mauritania, Morocco, Somalia and Sudan.
The system, however, seems traosal, in that it will not be sustainable in the long run
since urban populations increase and environmental concerns become more important. In
Mogadishu women sell a combined total ofrasch as 5000 litres itk per day. The drift
to urban areas has increasednifidd in recent years, resulting in profound changes in
lifestyles (Table 18), coupled thiwillingness to enteinto new systemef production. It
Is accompanied by changes in animal mameeg#, nutrition, health interventions and
attitudes to commercial production. These ¢emnare often at the expense of cultural
and traditional family ties and mutual help.

Table 18. Changes in lifestyle of th Mauritanian population (1965-92)
Year
Lifestyle 1965 1977 1988 1992
% % % %
Nomadic 73.3 36.4 12.0 10.9
Sedentary 17.6 42.0 46.9 44.5
Urban 9.1 21.6 41.1 44.6

Source: Wilson (1998).

Periurban system is intermethain nature and will probablgradually be displaced to

more and more distant suburbs and eventualiyrn to rural areas. Their management

there will benefit from the techniques suchfesding systems, general management and

milking practices learnt in th®wn systems. In thmeantime they are &ffective way of

supplying increasing urban demand for livegt@roducts in a relatively efficient way

using local resources.

Q. In contrast to traditio nal systems describe ranching, a relatively new system
of camel production.
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Ranching of camels in theommercial sense is a newssym of camel production
although it is still relatively rare. Ranchirgf camels is in operation in north-central
Kenya where camels literally danore than one new dimension to the system. They add
a vertical dimension because they are ablenake use of the upper layers of the
thornbush savannah that cattle and sheep amgoats are unable to convert into animal
protein. They add a horizontdlmension in further diversiing the risk of failure from
the normal meat-producing ap#ions due to drought, feedr water shortages. Yet
another measure is added to the opportunityeteerate more income through tourist use
for trekking or adventure holidays.
Camels were first used in a limited way Kenya ranches to traport water for young
stock and for the herdsmen and to provide rfolkthe herdsmen shat they would not
compete with cattle calves and thus redtioeir growth rate. It was soon realised,
however, that camels could play a full econonoie in the operation. They allowed the
total domestic herbivore biomass to be saigally increased without putting pressure
on the real carrying capacity of the land.
The ranch camels are now an integral pdrthe commercial operation. Superior bulls
have been imported from Pakistan to ioyw milk production. Meat supplies can be
guaranteed over a longer period. Adventtrekking holidays areprovided for local
tourists. Camels are in use for experinagmiurposes by the university, animal health
service and by one major international organisation. Genuinely improved animals have
been sold back to ¢horiginal pastoral owners (Wilson, 1998).
Q. What role research stations/experirant stations can play in improving the
various aspects of camel production.
The new commitment to the ro@l is evident from the ineasing interest shown by a
number of countries where iwersity camel herds or national herds have been
established. India probably is at the togld list where the National Research Center on
Camel in Bikaner was established in 1984hwiull financial support of Government.
Well managed research centers with adequatebers of animals are in a better position
to do strategic and applied research thaiispossible in traditionderds. Examples of
such work are genetic typing and improvemfemtthe desired production traits and the
relationship between physiological parametard productivity, but the small numbers of
camels on most research farms/stations niganprogress in camel genetic improvement
will be slow.
Very useful work has been done on the retaibetween work and certain physiological
parameters (Figure 21). In terms of reprctdie performance, agat first service was
reduced from 1390 * 36 daysrdvg 1961-85 to 1109 + 36 days1986-90 in part due to
selection for the character and in part dubdtier management. Age at first calving was
reduced from about 5 to 4 ysaand calving intervals werghorterned by about 8%.
Heritability estimates have be@ftained for these traits and for those related to weight
and these can be used to achiéurther rapid gains. DR.T. Wilson (1998) has given a
very pertinent suggestion about research, “déeger with camel research on station, as
also with other species, is thabften provides intellectual satisfaction to the scientist but
does little to improve the lot afamels and their owners the real world. Care must
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always be taken to ensure that researchelsvant to real problems. These are best
identified in collaboratin with owners and herders. Resdashould alsde capable of
achieving wide impact after suitable atiep trials in traditional herds and the
technology should be rapidly transferred testh herds so that early productivity gains
can be of direct benefit to the people.
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Fig. 21.  Physiological parameters of camels subject to work in India
Source: Wilson (1998).
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ADAPTATION TO HOT ARID
ENVIRONMENT

Q.  What is the most significant aspect of camel adaptation?

The ability of the dromeatty to adapt to extreenaridity of the habitais unique amongst
large herbivores. The most significant aspedhaf adaptation is economic use of water
in almost all metabolic functions. The methdbdunctions fall into two major categories,
the intermediary metabolisrand the maintenance of bodgmperature. Along with
physiological mechanisms, behavioural and amatal adaptations also play their role.
Q. Under natural conditions or on unrestricted rangeland what are the
preferred browsing times of the camel?
The camel has preference foefling at night, in the earlgnorning or late evening or
when the sky is clouded or juséfore and just after sunsAt.very hot times camels tend
to avoid feeding around midday. Under reséd herding conditions where camels are
confined at night, behaviour cannot be ddmmlias natural since nutritional requirements
have to be met in a shortehperiod and rumination and rest take place for the most part
during the hours of darkness.
Q. Give a few concrete examples of theamel’s behaviouraladaptations to hot
environment.
If the camel is allowed to feed at niglit,settles on the groundarly in the morning
before the sun has warmee thround, thus reducing hestisorption by conduction from
the earth to its body. Furthat,tucks both its fore and hind legs beneath it to reduce
contact with the ground, unkkbuffalo and cattle, which lim closer contact with the
ground (Figure 22). This methaaf couching eliminates yet another conductance path.
Standing or sitting, the camgtadually keeps shifting itgosition throughout the day to
keep in line with the sun, thus reducing the area subject to direct radiation.
When herded in groups and allowed to resimels invariably cluster together if
conditions are hot, which agameduces the total area subjeotradiation. Sheep also
adopt this strategy under hot conditions, tmiike sheep which cluster with their heads
central to the unit, camels peefto orient (as they do as individuals) to the sun and move
position as the earth rotates.
Q. What anatomical advantages favour tk camel to adapt tahot environment?
The large size of the camel @ evident advaage to it to adapto hot conditions,
allowing a smaller relative surface areatatal body mass. Theelationships of body
weight to energy expenditurand the required water loss to preserve a constant body
temperature are well known, tiheavier weights providingnormous advantages. The
long thin legs and neosf the camel are further adaptatidnsdesert conditions, as is the
hump. Fat concentrated inetthump and not distributeolver the whole body surface
allows rapid dissipation of hetitrough the skin when requieThe large pad-like feet of
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the camel reduce ground pseire when walking and allow easy progress over sandy
surfaces. The massive supra-orbital processseqirthe eye from the direct rays of sun.
The split upper lip, which is vg prehensile and mobile, alle the camel to select the
most succulent and nutritious fepdrtions from the total on offer.
Q. How does the body temerature fluctuation enablethe camel to adapt to hot
arid environment?
A major physiological adaptatiasf the camel is its abilityo allow its body temperature
to fluctuate. The normal diurnal variation anfully hydrated camealoes not exceed 2°C
and is in the range of about 85 38°C. In a 500 kg animaléhheat stored as a result of
diurnal variation of this ater would be about 4.2 x 1(joules). In dehydrated camels,
when considerations of energy and tevaconservation become more important,
temperature variation can be amich as 8°C in the rangd# 34 to 42°C, but a more
normal range is 6°C from 35 to 41°C. Thest@xes are outside the range of comfort of
most mammals and would be lethal for npaThere is a much wider variation in
temperature in the camel thanthe donkey or in man. A temperature range of 6°C in a
500 kg camel enables 1.26 x’1Dof energy to be stored, equivalent to the conservation
of about 6 litres of water Bweat had to be used to dssie the same amount of heat.
A reduced temperature gradient betweenctmael and its immediate environment assists
further in reducing heat gain as the gaiprigportional to the gradient. Heat stored during
the day is dissipated to the environment whetbient temperatures are cooler at night.
The combined strategies of a high body temafure during the daynd heat loss at night
allow the water required to maintain a tesrgture within the acceptable range for the
camel to be reduced from 4.%%1.4% of the body water pool.
Q.  Write a note on thyroid activity in a fully hydrated and dehydrated camel.
In the fully watered camel thyroid activity isgher in summer than in winter, but activity
Is reduced in camels deprivedl water. The decline in actty is important because the
generation of metabolic heat isduced and respiratory water losses are also reduced.
Chronic exposure to heat results in depreégbgroid activity as well as reduced plasma,
cortisol and growth hormoneoncentrations and turnover rates. All three sources
normally create heat and act ¢ooperation, so the net resolt habituation to heat is
some reduction in metabolic rate (Wilson, 1998).
Q. For evaporative cooling which of the two methods is better: an increased
respiratory rate or by sweating?
At very high temperatures armbnstant heat loads even cdsneeed to dissipate heat.
Many mammals achieve evaptiva cooling through an increed respiratory rate rather
than by sweating. Respiratogooling is relatively more xpensive in water than is
sweating since faster respiration ratesule in more energy being used. Normal
respiratory rates in camels are in the rang®& ¢d 11 breaths/min. (average 8) in the
Sahara. Under heat stress these increasevétslef 8 to 18 (eerage 16). Such low
respiration rates do not result igsificantly increased evaporation.
Camels avoid expending more energy thacessary when they e@ to use water for
cooling, by sweating. There about 200 sweat glands per square centimeter on camels,
about one-quarter of the nuerfound on cattle. Camels dot sweat continuously as do
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many other mammals and sweatporates directly from thekin. The latent heat of
evaporation is therefore taken from the skin, which is relatively more efficient in losing
heat than if evaporation is from the csatface as it is in many other mammals.
The endogenous heat of metabolism can acctminds much as 30% of the total heat
load on animal. Camels do note appetite to the same extastother species under heat
stress and dehydration. Reductions in feed intake and feedingiestiwhich may be up
to 90% of day-time activity ofvild and domestic ruminastcould, however, lead to a
reduction of total heat load f0 10 to 20% (Wilson, 1998)).
Q. Discuss in detail dehydration tolerace, efficiency of use of water and
capacity of camel to drink water.
A reduced water supply can lelerated by a number cfpecies of desert-adapted
animals and under these conditions its use rnesamore efficient. fiiciency of use and
dehydration tolerance vary amospgecies. Among domestic animals kept under the same
conditions, cattle lose water three times fa#itan camels (equivalent to 6.1% of body
weight per day at day/night temperatureg@fC/25°C) and sheep two to two and a half
times faster (4 to 5% of body weight). Bedogioats are capable sdistaining reductions
in body weight up to 3 but lose water much more rdlyi than camels. Cattle die in
four days at a total weighoss of 28%, sheep in about seven days and camels would
survive for 15 or more days, mainly daeise camels do not lose appetite with
dehydration. In the real life situation, caselo survive long periods without access to
free water. Generally quoted figurémwever, are four to five days.
Under free ranging conditions, the frequerdydrinking water bycamel depends on a
number of factors such as the ambient tempezathe water content of the feed and the
physiological status of the animal. Lactatifemales obviously require more water than
dry cows, bulls or castrates. It is said ttlabughout the winter period, camels may not
have access to free water. There is an histe@ord held by cante in Sudan where it
was noted 86 years ago thatlarge herd of camels at a well on May 11, 1917 were
drinking free water for the first time since Ober of the previous year. Water intake is
related to the period of deprivation. Aftéong periods of deydration camels can
rehydrate extremely rapidly. As much as 2386 of body weight can be taken in. Some
scientists consider that camels drink, inamag¢ely, that amount of water required to
replace the lost volume but othene of the opinion that thagnbibe only about 60% of
the lost volume at the firgipportunity. There is a recomf a camel who drank in 24
hours 186 litres in two separab®uts of 94 and 92 litreafter a period of five days
without water.
Q. Name the major sources of water l&s in camel and comare the same with
cattle.
The sources of water loss for camel agout 50% from the lianentary tract and
intercellular spaces and 50% from the iniged spaces, with very little change in the
water content of body solidsid plasma. In cattle, losses at®out equally divided on the
one hand amongst the body selidhe alimentary tract and intercellular spaces, and on
the other hand between thedrstitial spaces and plasma. Auilsthat are fully watered
usually contain about 16% dhe body water pool in @sma. Following dehydration
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cattle lose about 20% plasma volume. A magart of the camel’s ability to withstand
water deprivation arises from its ability prefatially to conserv@lasma volume, which

is reduced only by 5% undsevere dehydration. The volens maintained by absorption
of water from the alimentary tact whereealuction of nearly 82% may take place.

Even if there is someeduction in plasma volume in calsiethere is no rise in packed
cell volume. This is largely auto the peculiar resilienagd camel RBC’s which contract

if plasma volume is reduced tare then capable of reverting to their original size and
shape even after severe compression. Camdirenyttes are more resilient than those of
any other animal yet examined.

Q. What is meant by ‘attraction of water’ to maintain plasma volume?

When plasma volumes are miimed at or near normalMels, turgidity of the blood
does not occur and the heart can contitmeoump blood to the body surface and
extremities, thus assistingeéit dissipation and aiding potential ‘expbsive heat death’.
Other factors, which play a role in maimiag plasma volume are connected with the
attraction of water. Glucose levels rise omyliration, resulting irhyperglycaemia; the
hygroscopic glucose then attracts water the blood. Like glicose, urea is also
hygroscopic and its reabsorptimto the blood acts as an atilchal water transfer agent.
Prolactin and oxytocin, normalBssociated with release milk (and therefore concerned
indirectly with water requirements), are pddgialso implicated dectly in absorption
and conservation of water.

Q.  What do you understand byrehydration? Discuss briefly.

Rehydration consists not only of the ing@s of water but als®f its absorption and
distribution throughout théody tissues. Because of lardpuffering capacity of their
alimentary tract, ruminants are able to drink large quantities of watevery short time
after a period of privation. Amals without this capacity amarely able to take all their
requirements in one short session, mainlye to the problems associated with
haemolysis. Some non-ruminants are, howesa&pable of rapid drking, including dogs
and donkeys. Even amongst the group of runtmawhich drinks naidly, the camel is
peculiar in being capable adbsorbing all the water rabst immediately into the
bloodstream. After four hours water is iqudibrium throughout mosof the body tissues
and normal intake resumes if water is ikde. Kidney function has also returned to
normal after four hours and the erythrocytes return to their normal size and shape
(Wilson, 1998).

Q. What is one of the most salien¢ffects of dehydration on metabolism?

One of the earliest and most important eBewft dehydration on metabolism is a reduced
feed intake. Even when feed is in abundara reduction in watdntake depresses the
amount of feed eaten. Possibly there are twacpah causes for less feed being ingested.
One involves a reduction in the flow oflisa from the parotid ginds and the other
relates to changes the rumen flora leading to less efficient digestion, particularly of
nitrogen.

Q. Why is it so that feed intake in canel does not decline due to dehydration?

In contrast to most speciethe feed intake of cameldoes not decline markedly
following dehydration (nor does that of tlaeid-adapted donkey). This is one of the
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major reasons whey camel iswaespread and relatively gooductive in extremely dry
areas. In the camel under normal conditiondudif water status, there is a rapid and
copious flow of serous saliva amountingatioout 21 litres/day pegrarotid gland. Using
normal ratios of parotid to total salivary flowould indicate that the camel produces
about 80 liters/day whefully watered, this being reded by 80% to about 16 litres/day
when dehydrated. It appears that this amtoof saliva is suffi@nt to maintain the
appetite of camels undsevere dehydration.

Q.  What factors govern the rates of weer turnover in arid-adapted ruminants?

Low rates of water turnover are a characterief arid-adapted ruminants. They allow
longer times between drinking and thus endidéer use to be made of sparse desert
vegetation. Low water turnover rates heat-stressed and delmgted animals are
associated with a reduced metabolic ratesutidese conditions. The two most significant
factors contributing to water turnover in amil$ at maintenance or under low production
levels, are the requirements fevaporative cooling and theed to ensure an adequate
feed intake. Lactating camels use water tggd@hat are almost 50%gher than by dry
animals. Turnover rates aresalincreased for animals cang heavy loads. These also
vary with environmental conditis. Water availability in diffieent seasons and species of
animals also influence turnover rates. Ratesater consumption inamels were only 34
to 70% of those of other spies and did not differ beegn dry and wet seasons. In
donkeys too, the rates of consumption ad differ between seasons, but sheep (53%),
goats (77%) and cattle (94%) drank much moréhe wet season tham dry (Figure 23).
Goats and sheep drank largefumes at each drinking but were watered less frequently.
In hot weather fully watered, sedentary cameke in less water per unit of body weight
than do sheep, horses or catfhysiological adaptations @&nle dehydrated camels to
conserve water by reducing ptithways through which waterlsst. Camels deprived of
water in 42°C environmental temperature labeut 2% body weighger day (about half
that of Merino sheep under the same cooddi It has been estimated that baggage
camels working in thedat of the day have a water tureowf only 3.4 litres per 100 kg
body weight. The camel, in ¢§ has the lowest water turravrate of all the desert
ruminants, and the most other environmiytdapted animals asell (Wilson, 1998).

Q.  Write a note on water balance in the dromedary.

The dromedary’s water intaketisrough drinking and the watan the feed. The need for
drinking depends on environmental temparatand humidity and the water content of
the feed. Under range conditiotisvater is readily availablezamels may drink daily or
may not for several days. The main water less® from evaporative cooling of the skin,
in urine and faeces, and even in these fonestithe conservation avater can be very
efficient. During exercise physiology stusjebvious sweating was not observed. It was
concluded that the main cooling medmsm was from respiratory losses. The
experiments were conducted on a treatlima room cooled to about 23°C.

The total body watein the camel as reported by Atatan workers is between 65 and
75%. Indian workers reported a figure @% in the summer and 59% in the winter.
They also established compartmentalization of the water as follows:
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Summer Winter
Intracellularwater(%) 45.5 42.5
Extracelulamwater(%) 16.5 16.3
Interstitialwater (%) 8.9 10.0
Bloodvolume 7.8 6.4
Plasmavolume 4.7 3.8

The summer/winter difference in plasma volumay be related to the regularly observed
summer fall in red blood cell values and tqtabtein. In a fully dehydrated camel with
65% body water, alimentary water has beeported as 12%, which is similar to the
figure for tropical cattle. The total water cortterf the camel is comderably greater in
hot dry weather (up to 75%)ah in cooler periods (dowto 50%), which indicates its
physiological water conservingapability. It is well estdlshed that the glandular sac
area in the rumen secretes watdo the alimentary comparent. This fluid is relatively
rich in sodium, potassiummd probably bicarbonate too.
Q. Give a list of the factors that enablehe camel to withstand prolonged water
deprivation.
The ability of the camel to stomater in the body is myth, rather its ability to conserve
water and use it very efficiently is outstamgli If 28 to 32% loss of body weight due to
dehydration is regarded as the critical pomiffalo/cattle will die after about 4 days
without water, sheep after 6 to 7 days and darmfter 15 days or more. The factors that
help enable the camel to todée such an evident wat@eprivation are listed below:

o Formation of dry faeces (45% water) resits loss of only 0.5 litre of faecal

water per day.

Ability of the kidneys taconcentrate urine and reduce its production.
Reduction of saliva flow.

Large volume of water held in the alintary tract (12 to 2% of body weight).
Ability to recycle water from blood téorestomachs helps preserve appetite
thus the animal keeps gettiaty possible water from blood.

. Sweating instead of panting saves berlergy and water. Respiratory rate may
actually be reduced by reduction of activity and metabolic rate during hot
weather.

. Allowing body temperature to rise afall with the environmental temperature
can save 4 to 5 litres of water daily.

It is sometimes necessaryutlize the camel’s ability to tral without water for several
days through an arid country. It is babtthe camels are preconditioned to water
deprivation beforehand. It is done by witlhding water for progressively longer periods
before such a trip starts.

Q. Do you think water meabolism and water of metabolism are one and the

same? Discuss briefly.

Over a period of 2 to 3 weeksamels can lose 32% ofetin body water without serious
consequences. Humans and many other manmamals serious trouble at just over 10%
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loss. Changes in water metabolism occur | dehydrated camel. Injection of tritiated
water has shown equilibrium time be 8 hours in the watefeamel and 12 to 24 hours
in the dehydrated camel. For the firstotwlays of dehydrationthe rate of tritium
dissipation from the blood is the same as whdlg watered. For the next 8 days, only a
total of 7% of the tritium had gone. Thisdinates the efficiencwith which the camel
can preserve body water during scarcity.
In the past it has been posteld that the metabolism of hpnfiat could supply water to
the fluid compartments wheneltamel is water deprived. While water is a by-product of
carbohydrate and fat metabolism, it is nomoWn that the act of gaining the oxygen
required would cause the loss of more watean would be gaed. Also, cellular
metabolism creates heat and ttanel’s survival strategy, scially during periods of
water deprivation, is to reduce metaboliterand hence heat pratdion and water loss.
Experimentally, camels have been water ok until 30% of bodyweight has been
lost. Height, length and circderence measurements of thkemp taken before and after
showed no change. For these reasons the hump cannot be regarded as an important
potential water source.
Q. What mechanisms help the camel t@void water loss tlough respiratory
evaporation?
Many animals respond to a heivironment by resorting to ancreased respiration rate
and in some cases to open-ntopanting. Respiration ratés the camel increase very
little with increase in ambient heload and the respiratorgpute, probably, is a very
minor source of water loss. In addition, casnate able to exhale unsaturated air under
some conditions. The owination of cooling and desa#dion can result in saving 60%
of the water that would be gsent in fully saturated air exhaled at body temperature. A
lower rate of breathing at night also incremshe tidal volume of air and the amount of
oxygen extracted, thus furthexducing water loss. The onbgher large animal which has
been recorded as being ahlie expire unsaturated air is the ostrich, although the
phenomenon is well known in small rodents.
Q.  Write a note on cutaneous eaporation in one-humped camel.
Some water moves through the skin ofnmma@als by insensitive diffusion. Most of the
water, which passes through the skin, howeslees so in the fornof active sweating.
Larger mammals usually sweat to dissipate heat. Among the domestic species, both
camels and cattle have adopted this mechamsoharacteristic of the camel is that there
is no copious flow of sweat @bvious wetting of the hai.he evaporation takes place at
the surface of the skin and not at the extities of the hair. The latent heat of
evaporation is therefore drawn from sien rather thafrom the atmosphere.
Q. Write a note on loss of water in camel faeces.
When ample water is available and animaks ot dehydrated, a great deal of water is
excreted with the faeces. Theabamount of faeces and th&rater contenvary with the
type of feed and its digestibility. Ruminaraise able to extract osiderable amounts of
water from the intestinal contents but this m®xis much more etient in arid-adapted
animals when dehydrated. Alhe major species of domestic ruminants are able to
reabsorb a greater proportion of gastroitme$ water when deldrated, while at the
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same time increasing the concentration of tebddes in the retained fluid. The overall

response to dehydration by ruminants iseduction of between 1 35% of faecal

water, the camel being among thest efficient (Table 19).

Table 19.  Water contents of faeces alomestic ruminants when fully watered
and when dehydrated

Water content (g water/100 g dry matter)

Animal species| Animals fully Animals Percentage
watered dehydrated decrease

Camel 109 76 38
Camel 268 168 38
Temperate 362 302 17
cattle
Goat 140 88 37
Goat 132 106 20
Sheep 134 93 31

Source: Wilson (1989).

Table 20. Total urine volume and soluteconcentration in domestic ruminants
when fully watered ard when dehydrated

Livestock Urine volume o Urine osmolarity | o
species (litres/100 kg 2 (mOsm/litre) e
liveweight/day | £ £
Hydrate | Dehydrat | < Hydrate | Dehydrat | o
d ed d ed °
Camel 0.29 0.07 76 1473 2230 51
Camel - - - 620 2100 239
Temperate 0.98 0.72 27 855 1043 22
steer
E. African| 0.70 0.40 43 895 1425 59
goat
Barmer goat 2.52 0.51 76 - - -
Bedouingoat 1.71 - - 1315 1771 35
Marwari sheef 1.49 0.73 51 - - 1
E. African| 0.80 0.20 75 - - -
sheep

Source: Wilson (1989).

In most ruminants loss of water in the fagcepresents a considerably lesser proportion
of total water loss than doesvaporative cooling. Faeces with low water content are
characteristically formed as pellets and etrenusually large cakex dung produced by
cattle occasionally assume this form uncenditions of severe dehydration.

Q. Whatis the role of kidneys in dehydrated camels?
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The ability of the mammalian dney to concentrate urines an important factor
contributing to survival in arid lands. @low urine volumes normally voided by the
camel are reduced further under dehydratiod a relatively high total osmolarity (i.e.
the concentration of solutes) is further increased (Table 22). hioreta its body weight
the camel passes very little wineven when it has free asseto water, and the total
amount rarely exceeds five litres/day. In additithve, camel has another peculiarity i.e. it
urinates frequently, a small volume each timnejcating that the camel bladder is very
small. In both sexes a rhythmic releaseha sphincter muscle empties the bladder of
urine in a series of small jets, the wholegass taking a considdale time. The camel’s
habit of urinating on its legs an additional adaptation tbe desert, as it does cause
some evaporative cooling.

It has been shown that under dehydratiom fiimction of camel kidneys is depressed,
including a reduction in glomerular filtratiorate from about 60 ml/100kg/min to 15
ml/100kg/min. When camels are alloweddonk immediately to satiation, the kidney
function rapidly returns to normaWithin half an lour there is a significant increase in
the urine flow rate, glomerular filtratiorate and in kidney plasma flow, which are
accompanied by significant decreaseplasma and urine osmolarities.

Q. How is it that dehydrated camels produce diluted milk?

As a result of adaptation to desert citinds, camels acquire the ability to produce
diluted milk. This involves the production ofilk with a higher water content when the
animal is dehydrated than whérnis fully watered. Theyo this by withdrawing water
preferentially from the intestés under the action of prolactmd oxytocin. The ability to
dilute milk under similar contions of water stress has alseen demonstrated in women
and in cows. Milk dilution is not known inother mammals. Dilution of milk involves
reductions of fat, lactose, protein, ¢alo and magnesium but increases in sodium,
phosphorus, phosphate and chloride, with rengles in urea levels. The dilution of milk
under dehydration could be a physiologicah@atdtion to ensure an adequate supply of
water to young animals withiccess to no other source while at the same time continuing
to provide them with an adegeasupply of other nutrients.
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Fig. 22. Lying and couching postures of a) cattle and b) camel
Source: Wilson (1998).
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Fig. 23. Water consumption by various species of domestic livestock in
Turkana, Kenya
Source: Coppock er al. (1988).
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MANAGEMENT PRACTICES

Q. Is there any relationshp between watering maagement ad grazing
pressure? If so, discuss.
The ability of camels to go forarying periods of time withowvater is a major factor in
placing the family camp and camel herd itatien to sources of water. This ability is
affected by several factors such as how mwolnk (including walking in search of its
feed) the camel has to do and the ambtemperature. Camels spend more energy
(involving the use of water favaporative cooling) at higiemperatures, increasing thus
the need for water and reducing the dinbetween waterings. The management
implications of this are that camels should grevided with shade, probably the best,
cheapest and the easiest is ndtsihade under trees. As alteanate or in addition, they
should be grazed at nightdrested during the day.
If camels and other stock can be basedalaay from a wateraurce, the total area
available for grazing is greatly increasdte stocking rate can be lowered and the
dangers of environmental degradation amuced. In simple terms, a doubling of the
interval between successive visits to watesults in a four-fold iorease in the area
available for pasture, with a correspamgli reduction in grazing pressure. More
especially, the time period bet@n successive waterings has an important bearing on the
carrying capacity and the degradation rislaafiven area. If for example, the number of
animals remains the same, thec&ing rate increases eleveriefaf the watering interval
is decreased from ten to three days. Thizesause the potential total grazing area around
one water point, assuming a maximum distawedked of 30 km/dy is reduced from
70500 kni to 6360 kM. The number of camels owned by@usehold is a further factor
in the equation that includesaging and land use in term$ water for people. Families
with many camels can affortb use them to transport wea for their own use. The
benefits of this managemestrategy not only reduce the pseire on the grazing resource
but also free women and girls (who usuallyfpen the chore) from the drudgery of the
daily carrying of water. However, freedomimnccarrying the water from the water source
might deprive the women of social contagith each other anaf an occasion to
exchange ideas.
Q. Discuss the requirements of camébr water under different conditions.
In most areas in Asia and Africa where canagks kept, permanent surface water such as
rivers and lakes, springs and artesiarilsyas rare. During the rainy season, many
temporary streams, pools andmmaade reservoirs (called Tobas in Pakistan) fill up. All
livestock including camels find all the drimkj water there. In ddition, fresh green
forage is available after rains, which pmes the camel adequate water. In areas where
adequate watering points exist, the usual wageinterval for camelss three to four
days. Watering intervals of fiu® seven days are still consréd normal. Intervals longer
than seven days constitute a stress on the c&uasiels being used in irrigated areas and
those pulling carts in citieere watered almost daily.
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During dry seasons when thaface water disappears and the vegetation dries up, camels
have to be watered from sebtanean sources such asnnmaade water holes, old wells
etc. In highly arid areas as in Eastern Afrieatering camels in dry season is a very time
consuming and arduous job since water haBetdifted bucket bypucket from several
metres deep wells. However, in various does, state agencies are providing more
water-holes, deep bore holes (twbells) with motor or winddriven pumps and supply of
water through large tankers when there a@onged drought. Camel herders also move
to surrounding irrigatedreas during dry spells.
Water requirements of cameddthough low in comparison mther livestock species, are
still quite high in absolute terms. At theeight of the dry season, when the ambient
temperatures are high and the vegetationyisair adult camel needs approximately 80 to
100 litres of water every five to seven dalfjghe pasture consists mainly of halophytic
plants and/or the available water is richminerals, the requirement will increase. It will
also increase in lactating animals. A he&fd100 camels during the dry season might
require as much as 10,000 litres of wateeé¢htimes in the course of two weeks. Wilson
(1988) reported that under meal conditions in Libya, cam&lwatered at 3-day intervals
consumed about 15 litres per day in wirdedd 55 litres per day in height of summer.
Labour needs for watering have perhaps bmen of the major factors affecting camel
herd size and expansion in pasfsAfrica and Asia in the past.
Q. Write a note on milk sucklingfrom the dam by the camel calf.
With most of the pastoralissex of the calf determines thenount of milk the calf would
be allowed to suckle from itdam. In case of female €amostly only two teats are
milked and the rest is used the calf. However, the male cadf either allowed to suckle
only one teat or allowed to suckle only when all the milk has been removed from the
udder. When male camels have no marketeeifbr riding, racing or for slaughter or
breeding, under these conditiotitey may be starved to atd to obtain more milk for
human consumption or for sale.
The standard routine is to separate theesafvom their mothers dimg day and night and
leave them together only for short periods raftelking. To achieveahis calves are kept
in separate night enclosures and aredée separately during the day. Another
widespread system, practised by herdertoisllow the calf tofollow their mothers
during the day, but to tie some or all of thatsewith some soft barfo prevent suckling.
In improved system of management, an udidesket or net serves the purpose. Muzzling
the calf during night time has the same eff@stkeeping it in a separate enclosure. It
cannot be used during the day sinagauld prevent the calf from grazing.
Q. What type of restraining is requred to check the camkfrom kicking or
biting during milking?
Milking camels are generally very docihich accept handling and milking with ease.
In the first lactation mainljthere may be cases of agtyi or aggressiveness, which
require a mild form of restraint to facilitateilking. One of the simplest is to close one
foreleg on itself usually the right one i.e.ngithe fetlock to the fearm to unbalance the
camel should it try to kick. In a variation of this technique one foreleg can be tied to the
other, fetlock to carpal joint, which has thengaunbalancing effect. If the animal is more
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aggressive, habitually trying to bite the neitk in addition to tying a foreleg, holes are
pierced through botthe ears and wooden plugs are smsjed by short strings from the
ears. With each quick movemaerftthe head, the pendulophkigs keep hitting the camel
in the face disorienting it. Ehanimals learn fast and the device can be removed after a
few days. As an alternate a muzzle made loaalihe form of net using camel hair, can
be put on camel’'s mouth. Some camels aréiqudarly prone to kiking when they are
milked. In this case the rear legs are tigddleg hobble) tightly well above the hocks or
a stick is tied across both reag$gust over and behind the hocks.
Q.  What measures would you adopt whea camel refuses to nurse its calf?
First determine that the refusal to calfnist due to a painful ewlition of the udder.
Camels, especially first calvers, quite ofteefuse to nurse theicalves. When this
happens they must be forcéa accept their young, ottweise milk production would
cease within days. Camel raisdrave developed weral devices to force the mothers to
accept their young, all based tre same principle. All thestechniques aim at causing
increasing degree of discomfort or pain te thother, which will divert her attention to
such an extent that she will ‘forget’ to reject the calfteAtthe calf has sucked a few
times, the device is removed and in most céisegelief is so soothing that the mother
will accept the cdlpermanently.
In case a mother only mildlyfieses to suckle the calf by wmiag away whenever the calf
approaches, one front foot is bent on itdsffflexing the fetlockso that the leg must
support the weight on the eeinity of the metacarpus. Thaevice is kept on during
grazing time and removed at night. The positis quite uncomfortable, since the camel
cannot walk properly or sit down. In moeggressive cases, the nasal septum of the
mother is pierced; a thin rope is passeduph the perforated nasal septum. The rope is
then tied to a tree in a wayaththe head is pulled forwaehd upward at the same time.
The camel stays tied for several hoursjohis usually enough because the position
appears to be extremely uncomfortable ® ¢amel. The calf, which is tied to the same
tree, most probably, can now suckle withany interference (Schwartz and Dioli, 1992).
Q. If the mother is not only persistent in refusing the calf, but is also openly
aggressive and biting or kicking it,what appropriate measure needs to be
adopted that the calf is accepted by the mother?
In such cases a widely usegthnique by Somali herderschily called ‘Qallah’ is the
last remedy for this behaviour. The technique aims at simulating pre-parturition pain. The
anus of the camel is closeceomanically that it cannot defeste or urinate. The perineal
device consists of two sticks, usually maafeacacia wood, flattened on one side and
indented at the ends to fltate tying. The perineum inating the anus is grasped and
stretched and the sticks are placed abawé below and tied witla string, which is
passed around several times and securectartl of the sticks. The anus and vulva are
tightly closed preventing the passing of facees urine. At the same time soft bark
fibres are tightly placed over the nostrils. Dnenearly complete closure of the nostrils,
the camel is forced to open mouth breathingseay acute discomfort to the animal. The
discomfort produced by the two devices ahd intense abdominglain caused by the
closure of the anus and vulva become sorgeand sufficient to distract the animal from
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aggressive behaviour against the calf. Oftenabceptance of the calf is permanent. The
maximum time that the perineal device carkbpt on is probably & 10 hours, but the
procedure can be repeated. Tezineal device, of course, is a simple aid in getting the
calf accepted by the dam, but it seems tgehan aspect of cruelty on the animal,
therefore, it may be used only akst resort (Schwartand Dioli, 1992).
Q. Suggest a few practicable measurg® make the camelrelease its held up
milk.
In problem buffaloes and cows, the useog&ftocin is common for let-down of milk.
There is every likelihood thatxytocin would be equallyfiective in camel for the let-
down of milk. However, if theamel is still refusing to releashe milk, only the perineal
device without closing the nostrils might wodk, closing the nostrils as described above,
without resorting to anal closure ghit be used with good success.
Q. Write a note on weaning of camel calves and give a brief outline of two
weaning methods.
Camel calves are usually wearsdhe age of 6 to 12 month&/hen milk is in abundant
supply or demand is low, tHeerders do not interfere andises suckle milk until their
mothers dry up, which might be as longl&sto 20 months. Such a long weaning period
is not commensurate with modern husbgngractices. Prolonge@weaning no doubt
delays next breeding. Thus it seems morgrdble to wean the cads at the age of 6
months. Normally there igib competition for the milk betwen the calf and herder and
weaning is done when the caliatake of forage is sufficidrio sustain. The easiest way
of weaning is to transfer thealf to a different herd. Since this is not always possible,
therefore, other weaning¢hniques were developed.
Thorn Method: Large and sharp thorns are pushed through the upper lips of the calf
from the inner side and fixed in place with dea@sin. If the calf now tries to suckle, it
will prick the dam’s udder and thus will be kegk away. The thorns can be removed after
about 10 days.
Tying Upper Lip: Tying the prehensile parts of thdisppper lip witha thin string in a
figure of eight knot, making itmpossible for the calf to lep a hold on the teat. With
these technigues weaning can be achievigbirwa few days. There are other methods
such as to partially cut a smakin flap from the nose of theltand tie this in an upright
position with bark fibres, the lo¢r is to separate a thirriptof the dorsal mucosa from
the tongue muscle. These methods make sugklainful for the calf. These methods are
more painful as well as inlke an element of cruelty dn therefore, better not be
practised (Schwartz and Dioli, 1992).
Restraining Methods
Q. Describe briefly the methods commnly used for restraining camels.
Well handled camels are always friendly andildognd they may be even affectionate to
those whom they known well. However, theare occasions when they need to be
restrained and immobilized. This can be b#ste quietly but with determination and
without any physical abuse. Many camels barcontrolled with minimal effort, using a
simple rope halter or just the manual lip twitor a stick twitch. The lip twitch is used
manually to apply moderate pressure. Theligisg very sensitive help in controlling the
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head. One person can hold the upper andridywe separately in both hands and keep
them stretched. The stick twitch is preferabsed on one lip. A quick and efficient way
to restrain calves and immatures whicke arot too heavy, for purposes of brief
inspection/examination, drenching or injectipissto grasp them bihe tail and the lower
neck, virtually hugging tem to ones chest. Slightly largemimals can effectively be held
for a few minutes by graspirige tail and one hindleg just@e the hock. Brief physical
examinations and application @fugs can be done this way.

Adult animals can be controlled and guided vathope halter in most situations. Should
it be necessary to keep ariraal from moving fast, it is a common practice to tie one leg
to itself (fetlock to forearnor fetlock is flexed and tied). The amal can still move
around over considerable distance and féam. longer or painful treatments such as
branding or castration, it isecessary to immobilize a camel in recumbent position. It can
be done by limiting the necikiovement and the animal kept sitting by a tight rope
leading around the fled forelegs and over the necktbe animal is secured and tied in
sternal recumbeney. It might still be requitedrestrain the headvhich can be done by
the manual lip twitch or by a rope twitch, iwh can be fixed securely behind the lower
canines.

To keep a rutting bull from dghting other males and from ndering off in search of
females in other herds, hisrédegs are tied together with a short rope just above the
fetlocks, efficiently restricig him to very short strides. Sometimes the ankle ropes are
secured to the ground to further restri thovements of the animal. In another method
used by African tribesmen, a tight rope colitightly constricts blood flow in jugular
vein and creates a slight discomfort. If thel lies to engage imny strenuous activity,
blood flow and breathing become rapidlypaired due to the tourniquet placed around
the bull's neck and #hanimal is forced to calm dowmmediately. Grazing and other
activities are not hindereat all by this device.

Q. Discuss the various methods of restraining camels.

From among the various restreng methods whiclone to use depends the treatment,
the camel’s training and teragament and its relationship with its handler. Some of the
common methods are given below:

A well trained camel needs to be restrainety by holding its headope or nose-peg. If
directed to lie down it will do so. Restraansmall camel by holding its upper and lower
lips with both hands and turg its head to one side. Ifdlcamel is somewhat trained
and the handler is an experienced personstisild suffice when giving an injection. If
necessary a second person can hold the dayné&d ears. The same method can be used
with a large camel if iis in a sitting position.

Hold the camel’s lower jaw with a rope rungibehind the front teeth. Hold the rope in
your hands; do not tie it to a tree or p@s,a sudden movement can break the camel’'s
jaw.

Make the camel stand on three legs by tying a@niés fetlocks to itdoreleg with a rope
(Figures 24a and b).

To restrain a violent animal, tie a rope arduts neck and have tapeople hold the ends,
one on each side of the animal. Make sheecamel does not suffocate (Figure 25).
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If the treatment is painful, rka the camel lie down by tygnone of its fetlocks to its
foreleg. Then pull either the other front legboth hind legs forward with a rope around
the fetlocks.

Tie both front legs together witnrope passing over its neck.

To make the animal completeijnmobile, also tie the hinlkgs together. Bend the neck
to the side by pulling on the head-ropeisltalso possible tammobilize a camel by
injecting it with a sedative (K. Rollefsatal., 2001).

Bleeding-A Strange Practice

Q. Why is bleeding of camelgpractised by certain groups of people in Africa?
Although bleeding of camels sanothing to do with theimanagement neither it is
practised by majority of the camel herders wikein Africa or Asia. It is being discussed
here simply to mention that en in this era of civilisatiorhlood of cattle and camel is
consumed fresh or mixed with milk and femmted by some ethnica@ips of pastoralists.
In Muslim society the intakef blood in any form is probited. Mainly younger males
and castrate camels are bldthmature and fertile femadeare generally excepted.
Bleeding is done through a small incisiontle jugular vein, whichs kept turgid by a
tourniquet. An alternative bleeding sitetli® facial vein. The aount of blood collected
at one bleeding varies withzg, weight and nutritional status of the animals, 5 to 7 litres
are often taken in one bleeding from amladnimal. Animals a& commonly bled twice
or thrice a year. If the need arises bleedimgrvals can be reducegrovided the feed
base of the animals is adequate (Schwartz and Dioli, 1992).

Identification

Q. What are the objectives, typs and methods of marking camels?

Identification of camels is doneith the following objectives:

1) To establish ownership, ii) To checlefts, iii) To certify ownership for trading, iv)
To identify animals that go astray, v) temdify the animals during experimentation, and
vi) To identify the newborns with themlams. There are two types of marking or
identification of animals.

1) Temporary identification as in case ekperimental work ando keep identity of
newborns with their dams. For temporary idecdifion, plastic tags of different colours
may be hung around the neck of the animaigia string or metallic tags with numbers
on them may be attachedttee ear of the animal.

ii) Permanent marking mdye done by three methods:

Camel herds owned by nomads grabtoralists are most tie time located in deserts
and arid areas where bound their traditional system they use hot-iron branding for
identification of their animalsSince the use of hot-iron Bvidently stressful for the
animal therefore its use is wogetting out of date. Pastorafisalso use branding as a
treatment for painful swellings and lamenesshsas stifle joint swelling, stiffness and
musculo-skeletal faults. Branding incremsecalized blood flowthereby aiding the
healing process. Branding appears to mwprthe condition at &st temporarily. While
branding the camel, you must be sure thatdioise on the lower padf the thigh so that
the hide is not damaged.
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Q. Describe the methods used for iderftcation of camels, including the most
recent ones.
Permanent identification is vemnportant for maintenance of accurate breeding records,
especially artificial breeding pgrammes such as multiple ovulation embryo transfer. It
Is also important to estaltighe identity and parentagesgstematic breed improvement
programmes, to determine the ownership of the camel, and to prevent illegal substitution
in racing and while trading the animals.
The skin of the camel takes fire brands vemsil. Of course, hotron branding involves
cruelty to the animal, yet it &ill in vogue in may societies. It leaves a permanent mark
on the animal. Branding should be done betbw level of thigh tavoid damage to the
skin of the animal.
Tattooing numbers or symbols inside thlmver lip is also a satisfactory method.
Commercially available tattooing sets aseitable for the operation. The mucous
membrane of the camel’s mouth is greycolour, thus a tattooingnk other than black
(e.g. red)may be necessary teegsufficient contrast. The tatis should be placed in the
pliers so that the tattoo is properly orethtfor reading when éhcamel’s lower lip is
turned downwards. The @mal should be sedated for tattoo application.
For temporary marking, a suitable spray capigient or a washable paint, is often used
on the side of the neck of the camel.
It is possible to freeze brand camels exdbget pale-coated animals. The areas to be
branded should be very closalypped or shaved. The branaede of copper are placed
into methyl alcohol bath coaining dry ice. When bubblesase to rise fnm the surface
of the brand it is considered cold enough. thisn held on the anim&dr exactly 30 sec.
In institutional situations, especially thobkaving large herds that are likely to spread
around and get mixed, a very good systemo use uniquely numbered transponder
implants. These can be imptad into nuchal ligament via® g needle. A suitable site
to be prepared as for a surgical procedweshaving and skin disinfection is about the
junction of the center and caudal one-thofdthe neck. AVID Microchip (AVID, 3179
Hammer Avenue, Norco, CA91760, USA) kitsoe as a sterile pack of implant, needle
and implanter ready for immediate use. A h&ettl battery powered reader is used to
locate the chip and read its 9-digit numbeamy time subsequent to implantation. With
the implant inserted into theuchal ligament, it is possible &asily locate and read the
number from either side of the camel.dalves, implantation malge done shortly after
birth, but preferably be dora 10 to 12 weekage. The transponderipk, no doubt, are
a good device for permanent aaccurate identification. It is, nevertheless, necessary to
have each individual animal restrained to read the identificatiotbey which in some
circumstances is inconvenient aaifects efficiency of working.
In support of the transpondehips, adjustable plastic neskraps with embossed black
numbers registered against implant numberd, ia a range of colours, allow individual
camels to be identified visliy even in a group, at distance of about 15 metres.
Occasionally, a strap may be lost, but the idemtitpuch an animal may be reestablished
by reading the implant and aweneck strap applied. For proper fitting the strap should
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be placed around the cranialrpaf the neck in such a maer that a clenched fist may
still pass through.
Castration
Q. What are the advantages of castratingcamels. Give details of the method
used for their castration.
Castration of males not requiréar breeding is an important management tool for most
species of domestic animals. Most traditionahevs of camels do not castrate their male
animals, they probdp think that it makes camels weak. There are, however, certain
advantages in castrating animals in bathditional and modern herds. Castration
prevents the production of teahormones of testes origiand thus eliminates the
aggressiveness associated with ‘malene€sistrated males are therefore easier to
manage in physical terms. They can be kepgterd of entire males or in female herds
since neither they fight witlkentire males nor they can cause unwanted or out-of-season
pregnancies. Castrated males also usualg lieetter carcass composition than those of
entire animals and the taint or slirthat is present in meat from older male animals is not
a problem (yet to be confirmed). Because ntalmels attain sexual maturity beyond two
years age, thus there is no need to castrate #i a very young agkn this way the more
rapid growth of entire male animassconserved as g as possible.
Some of the methods of casiom used in other domesticespes are not appropriate for
camels. If they are not castrated until they are almost adult then it is clear that elastrator
or rubber ring method cannot be used. didion, because of the arrangement of the
scrotum high up between the ledghe fact that it is notlistinctly divided into two
separate compartments andcdnese of its shape, the bimzb or bloodless castrator
cannot be used either. Surgical removal eftiéstes is thus thanly way that (except by
chemical means which are alsmt appropriate or gendisa practical in commercial
herds) camels can be castrated.
If castration is carried out at two years agemore as recommeed, the animal will
need to be restrainad a crush or tied down. The camel should also be sedated using a
sedative or a combination of sedatives such as a mixture of chlorpromazine (2 mg/kg) +
pentazocine (2 mg/kg) appears to be satisfgdor general anaestia (better follow the
instructions of the manufacturer). Acll anaesthesia, following the recommended
practice for it, should also hesed around the area of tberotum. The operator and all
the equipment he uses, plus the surroundireg@, should be clean. The operation is best
done on a clean canvas laid out for theppse. The scrotum itself should be cleaned
with alcohol or a disinfectant. One hand#&rould squeeze the froof the scrotum to
force the testicles to the backhe other handler should make small a cut as possible in
the back of the scrotum to expose the testithe cord leading tthe scrotum and the
arteries and veins supplying blood to thetitdes should then be cut cleanly. The
operation is repeated for the second testi€leere is no need tstitch the wound but
antiseptic and antibiotic powdshould be liberallysprinkled on it. If possible, castrated
animals should be kept in clean surroundimgcluding clean pasture and disturbed as
little as possible until the wound $ihealed. They need to besprected to ensure that the
wound does not become infected attacked by maggot flies. If there is any sign of
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infection, remedial action including cleagi the affected tissue again and perhaps
injection of a systemiantibiotic may be needed.
Herd Composition
Q. Describe in detail the general tend of composition of camel herds.
Free-ranging Camels: Like buffaloes and cows, camels are herd animals, this probably
being one of the factors, which led to theimgedomesticated. It is not sure what was the
most common or typical group size and conmpms of camels before domestication took
place. Nonetheless, an indication may beioletd from Australia where groups of feral
camels comprise one adult balhd one to several adultnfi@les, subadults and young.
Group size averages 9.2 (range 2-21) in thiess camels. Groups were stable but not
territorial and had a ‘home rarigeeveral kilometres square. &lsocial structure of camel
herds seems to be rather loose and the iniereduglistance is usually more than it is with
cattle, buffaloes, sheep or goats.
Controlled Herd Camels: Traditional camel production systems have often been
criticized by scientists and ddepment workers that herdseanot managed efficiently in
terms of sex and age structure and thatktlaee many unproductive females in the herds
and the case is even worst for male angnakry many being retained that are not
required to provide an adequdireeding ratio. This convéanal wisdom of critics, as
applicable to camels is wrong, since it failga&e into account the producers production
objectives. These objectives are often midtiand complex and result in a herd
composition which is a compromise betweea itieal and the practical situation. The
final composition of a herd is also influestt by the reproductive performance of the
camels and by the climate. In the examgien in Figure 26, the composition of the
herd, with many mature castrareimals, tends to confirm the important role of males in
the transport of goods. It is also possitiecalculate the lifetime production of young
produced by a breeding female (age at fomlving plus interval between parturitions
multiplied by number ofoung equals age at which mdegnales leave the herd) and it is
clear there was a drought for 10 years [mesly as indicated by the ‘break’ in the
pyramid on the female side.
In a similar manner, herd owosition for several productiosystems can be calculated
(Table 21). Whatever littlenformation on this aspect is alable that tends to show that
the slow rate of reproduction @nhe long generation intervate the factors that have a
major bearing on herd composition. These factors resudt pnoportion of 40 to 45%
breeding females in most herdghe role of Somali camel asilk producers is clearly
indicated by the high proportion of mature females and very few males in the herd
(Wilson, 1998).
Table 21. Composition by age and sex afamel herds in various production
systems

Production system

Sex and | Rendill | Laayou East- | North | Butan | Central
age e ne central | Niger a -south
Kenya | Morocc Niger Suda | Somali

0 n a
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Male

> 4 years 5.2 22.4 21.8 17.1 2210

1-4 years 13.9 13.6 8.1 10.8 9.8 1.Q
<1 year 7.1 7.2 8.2 4.8 9.0
Castrate 12.0 n.a. n.a. 4.8 n.a. 8.0
Total 31.1 43.1 37.1 40.4 | 36.6 18.0
Female

> 4 years 55.0 28.2 42.7 38.9 41,4

1-4 years 13.1 10.7 15.6 14.2 71.0
<1 years 13.9 13.6 9.4 5.1 7.8 11.0
Total 68.9 54.9 62.8 596 | 634 82.0

1 = All figures in percentages; n.a. = Not available.
Source: Wilsoret al. (1990).

Q. Discuss the modes of camel transportian and the care reauired during this
process.
Camels having gone throughe basic training to leadnd couch are not difficult to
transport and are usually not praoepanic. For journeys reqing more than one hour, it
should be possible for them to couch. Truoksalmost any description can be used to
transport camels. In a standard pick-up trckdults or up to 4 yearlings, restrained with
ropes in couched position, eveithout head restraint, can leasily transported. In the
UAE, racing camels are commonly transporntegurpose built tanderrailers behind 4
wheel drive vehicles. These trailers accomnediato 6 couched and restrained animals,
and have sides. 1.5 metres in height. Therfis@overed with vinyl covered foam plastic
about 15 cm thick. Journeys of up to 9 toHdurs have been made in this way. It is,
however, advisable to provide some reliaflaexercise during the trip to avoid severe
damage to animals.
At the Scientific Center for the Racing iBals (Dubai), a covered truck was designed by
Manefield and Tinson in early nineties to sport 8 to 10 standing camels. The truck
was equipped with a hydraulic tailgate, ighh when surrounded bganels, acted as a
loading/unloading platform, withut the necessity of a ramp.
Transport by Air: It is quite common for camels tme transported by air for up to 4
hours journeys in Middle East and North &&i They are scissortid in a transfer box,
walked into the aircraft, couched and resied with ropes on bedding of hay. Camels
going from Australia to the Middl East are transported indoked boxes. They are fitted
with a strong neck strap. A rofm this is taken throughfeole in the front of the box
and tied to a strong metal fitting. This arramgat allows the camel to stand or couch,
but prevents them from rearing to hit theling of the aircraftwith their head. Hay
bedding 15 to 20 cm thick issed. Thirty-four wild camelsfter 3 months training, were
air transported from Australia the UAE in 2.5 sq. metre cest with 1.6 metres height.
Dividers were used to accommodate 2 or 3alamer crate, depending upon the size of
the animals. Since these animals had recamwdyg basic handling aftecapture, therefore
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a sedative (Rakelin, 4 ml IM) was adnst@red 3 hours prior to loading. The
International Air Transport Association, Wwever, stipulates that camels should be
individually boxed during air transportatidRecently captured camatsostly do not like
segregation. Five hundte untrained, untranquillised camels were successfully
transported from Australia to USA. Thedast single consignment was 114 camels. The
body of the aircraft was divided into peh2 metres in height. The camels of 300 to 350
kg body weight were driven intiihe aircraft using a loadingamp and confined 8 to 10
per pen. This provided sufficieroom for camels to couch.

Ramps: sometimes portable ramps are usedthede make a hollow sound under feet
that alarms the camels. This can be minimhibg a layer of sand 10 to 15 cm deep. The
sides of such ramps should be at least 1.8gi. Any cross bars, such as may be used to
prevent spread of the sides, should be mimum 2.5 metres high above the floor. The
width of the ramp and leagp races should not exceed 85 tmrminimize the chance of
animals turning around.

Sides and Floor of Vehicle: The sides of the vehicle sHdpreferably be 2 metres high
and any overhead spread preventers or rotdherruck should be ness than 2.5 metres
above the floor. Camels should have a mimmof 15 cm clearase above their heads.
The best trucks are designed with a road amiled right up, or sel meshed above the
rails. This prevents the camels from protngdtheir heads sidewaysd being struck by
another passing vehicle. Inhieles in which heads can peotruded, camels may be tied
down. The floor of the vehiclshould be covered with about &t of sand or dirt. This
may be wet to prevent it blowing out. The flaafrthe vehicle should never be covered
with gravel to avoid serious foot and kneeling pad damage (Manefield and Tinson, 1997).
Number of Camels: The number of camels that candagried in a vehicle is determined
by their size and age amlde distance to be traled (Table 22). If its a longer distance,
they should be given room to couch as thegh. Over shorter distances more can be
carried and the animals forcéal stand. Before loading, éhcamels shoulte sorted for
size and kept separate in the truck to dwmnaller animals from being injured. Every 3
metres or so along the trucé,dividing, cross panel shouluk fitted. This provides a
check for the animals torowd to one end otherwise injesi and even deaths may occur.
Properly loaded aduttamels may be travelddr up to 2 days without release, provided
they have been watered before loadidgveniles should be allowed to nurse their
mothers once or twice daily, depending on dfysufficient room available they may be
penned with their mother3he following table indicatethe maximum camel stocking
densities in motor trucks wittk deck width of 2.44 metres.

Table 22.  Maximum camel stocking densities in motor trucks (deck width 2.44

metres)
Truck deck length
Camel size 5 metres 12.2 metres
Yearlings 12 26
250-300 kg 10 22
350-400 kg 9 20
500 + kg 8 16-18
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Source: Manefieldrad Tinson (1997).

What has been said about tlhansport of camels by road, almost the same applied to
their transport by rail. Morettention should be giveto the possibility of camels
protruding their heads from the rail trucks.
Sea Transport: Camels have difficulty walking dowsteep ramps and negotiating tight
turns, which may be necessdry reach some position in a ship. Camels are generally
restricted to decks, which q@ride them with sufficient head room and access. Ships can
carry much larger number of camels compared to other modes of their transport.
Q.  What purpose is served by determinig age of camels. Give detailed formulae

for deciduous and permaneh teeth in the camel. Ao give the method to

examine the teeth.
Most camel herders will know the age ofeey single animal irtheir herds yet proper
determination of age can be important wheis itraded, when treated for an ailment or
when a decision on breeding has to be m&deen records of bint date are lacking,
examination of teeth is stk reliable method for estimag age. Estimation of age is
based on information regarding time of eruptishape and angle of teeth and signs of
wear.
Examining the Teeth: To examine the teethe camel’s head is sgained by grasping
the upper and lower lip. If need be a mouth gey be applied. The head is then slightly
pulled downward. During examination, camaiually vocalize a lot. Due to small and
narrow space of the camel’sabicavity, the premolar and nao teeth are difficult to see
or examine. Age determination thereforemainly based on thappearance, shape and
angle of the frontal teeth including incisors and canines.
Dental Formulae: The dental formulae of the cahaiffer from those of true ruminants
by the presence of incisors (I) in the upper g@vd of the canines (C) or tushes as they
are sometimes known, in botipper and lower jaws. Therfaulae for the dentition of
camels, including premolars (P) and moléyy in both the deciduous and permanent
teeth are:

Deciduous : (11/3C1/1P3/2)2=22

Permanent : (11/3C11P32M3/3)2=34

Estimation of the age of camalsing dentition is possiblbut requires some experience
and skill. This is mainly because of thdfidulty in distinguishing clearly between the
deciduous and permanentisors as there is not mudifference in the sizes as it does
exist in true ruminants.
Q. What factors may affect the appeasnce and shape of camel teeth?. In
animals older than 12 years, what fadrs other than teeth can be relied upon
in estimating age of camels?
Appearance and shape of teeth can be greatlyified by the quality of diet, nutritional
deficiency, congenital malforntian and dental diseaseSurthermore accumulation of
tartar, discolouration and accidal loss of teeth can lead to wrong age estimation. The
‘tushes’, upper and lower canine, upper inci8cand upper and lower premolar 1 are
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very well developed in maturenales. In females and Igengs these teeth are less
developed or even absent. For aging camelerdhan 12 years, one has to rely heavily
on experience in judging wear of teeth,adable history of the animal and good
judgement of physical appearance. In additaither guidelines such as appearance of the
animal, sexual maturity, known calvings imfales, signs of advanced age such as grey
hairs, scars and skin texture can reasonablfyiheestimating an animal’s age (Tables 23
and 24).
Q. Give details of camel dentition in thulated form, including number and types

of temporary teeth along with their time of eruption.
Table 23.  Temporary teeth of camel

Type of teeth and| Eruption Comment
jaw
Upper jaw
Incisor 1 Absent
Incisor 2 Never rudimentary, completely covered | by
gums
Incisor 3 2 to 4 Very small (just pea size); not always
months present
Canine 2 to 4|small blunt, slightly pointed forward;
months 1.5 cm long
Premolar 1 1 month sharptting edges; distinct neck
Premolar 2 1 month triangular occlusal folded surface;
distinct neck
Premolar 3 1 month square shaped; folded occlusal surface;
neck less distinct
Lower jaw
Incisor 1 (center)| 14 days small, conical with a well developed

neck; forms an angle of 45 degrees with
the mandible

Incisor 2 (lateral)| 14 days

Incisor 3 (corner)| 1-3 moths

Canine 2-4 months| having shape like incisors
Premolar 1 1 month rectangular; distinct neck
Premolar 2 1 month rectangular; no distinct neck

Source: Schwartz and Dioli (1992).

Table 24. Permanent teeth of camel

Type of teeth and| Eruption Comment
jaw

Upper jaw

Incisor 1 - Absent
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Incisor 2 - Absent

Incisor 3 5.5to 7years| third pair of ‘tushes’; thick
pointed, slightly curled
backward; no distinct neck

Canine 6 to 7 years knife-like sharp borders; much
smaller in females; 5 cm long |n
males

Premolar 1 6.5to 7.5 years mhg absent in females; short
and thick; slightly curved
backward

Premolar 2 5to 5.5 years| smaliangular; distinct neck

Premolar 3 5to 5.5 years circular; twice in size | of
premolar 2

Molar 1 12  to 15| square shaped with distinct negk

months

Molar 2 2.5to 3 years reantgular; no distinct neck

Molar 3 5to 5.5 years | pgmidal; no distinct neck

Lower jaw

Incisorl* (center) 4.5to 5years| aplate; no distinct neck; at 45
degrees with mandible

Incisor2* (lateral) 5.5to 6 yesr | spatulate; no distinct neck;
smaller than incisor 1

Incisor3* (corner) 6.5to 7 year | spatulate; no distinct nedk;
smaller than incisor 2

Canine 6 to 7 years the same as in upper jaw

Premolarl 6.5t0 7.5 years sed pair of ‘tushes’; short and
thick; may be absent in females

Premolar2 5to 5.5 years| triangular; distinct neck

Molar 1 12-15 months | rectangular; distinct neck

Molar 2 2.5 to 3 years rectangular; no distinct neck;
twice in size of molar 1

Molar 3 5to 5.5years | rectangular; no distinct neck;
largest teeth in mouth

* In camels the angle of ¢hincisors changes from apprmately 30 degrees in

young animals to nearly pepdicular in old animals.
Source: Schwartz and Dioli (1992).
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Table 25.  Age determination inl to 7 years old camels

Teeth 11112 13| C |P1| P2| P3| M1| M2| M3

Age andjaw

1 and2 years

Upper - -1 by by b D] D} P} -| -

Lower D| D| D| D| D| D| - P - -

13 teeth

3 and4 years

Upper -\ -1 by D) D] D] D] P|] P -

Lower b by D, D| D| D|] -| P| P| -

15 teeth

Syears

Upper -|-|P /D D|P|P|P|P| P

Lower P/ P D/ D/ D|P|-|P|P| P

17 teeth

6 and7 years

Upper - -1 Pl Pl PP B B B P B
Lower Pl Pl Pl PP B B + B P H
17 teeth, all permanent; 34 in allciading right and left of both the upper
and lower jaws.

| = Incisor; C = canine; P = premolar; Mmolar; D = deciduous; P = permanent.
Source: Schwartz and Dioli (1992).

Q. Name certain vices commonly observeth camels and suggest measures to
control them.
Biting: A simple measure to cant a biting camel is to lap it muzzled at all times
except when eating and drinking.
Bad Kickers: Such camels may be controlled b tse of spider holds that attach to
all four legs, or tie the halter fairly close @osolid rail, then wallbehind the camel just
out of kicking range and alwit to kick into nothing.
Cud Spitting: During training or otherwise,ud spitting is certainly unpleasant. Cud
spitting is not performed in the sense of a bbleimg aimed at an objeor a person. It is
the result of a vocal compldiproducing exhalation forcef@nough to eject and scatter
ruminal contents that happenlie in the mouth. To avoidithunpleasant happening, just
be careful that before attetmpy to carry out any close predure, pause and allow cud to
be reswallowed, then move quickly and accomplish the task.
Refusal to Respond: Repeated punishment (hittinghd heavy use of whip only
reinforced refusal. Camels, hewer, respond well to sensitd@d conservative use of an
electric goad. The animal should be introdutedhe obstacle and taken as close as
possible and the goad used qucklst as it is about teefuse. However, if the animal
starts to frenzy, all attempts to move it sldocease and it should be allowed to rest 15
minutes before retrying. Properly used electypads have proved invaluable aids during
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exercise and training of camels. Once theywsed to them, the device often has only to
be lifted and displayed behind a slacking cafoeleffort to be renewed. Electric goads
have become items of essential equipmerdamel transport and saved much time and
effort of both men and animalManefield and Tinson, 1997).

Calf Care

Q. Give a brief account of the life of tle camel calf during the first few months.

The camel calf is expected to stand and kuekthin about 2 hours of normal delivery
and to walk within next 3 has. Some calves may initially reige assistance to gain feet
and may take up to 8 hours to stand andkwa a stable manme Such weak calves
should be carefully teded otherwise they may furtherteleorate and die. Normally they
are expected to follow their rtteers within 48 hours of delery. However, till the age of

1 year the calves are considered delicateraack prone to variaiailments. A normal
camel calf weighs about 30 Kg5 to 45 kg range) at birtand measures nearly 75 cm
from the toe to the shoulder. Within the firgeek the calves investigate and may also
nibble plants. By the end of 2 weeks theill be eating small amounts of herbage,
whereas by 2 months of age they are foaatively foraging. Male calves usually show
faster growth than females but a reversadrhas been shown by some studies. Healthy
calves exhibit three types of alternating babar i.e. sucklingskittish running/jumping
and sleeping.

During their neonatal life camel calves neetnsive care, otherwise as it does happen
under traditional management, losses up & 2Be quite common. Min of this loss is
associated with primary or secondary diaga. By following a few simple principles
such as trained attendants, adequate healtbr and continued supervision, can reduce
the losses to less than 10%.

Q.  What do you know about cameneonates? Describe briefly.

The birth weight of camel neonates varies fi@5to 45 kg. Signs of premature births are
obvious weakness, lower body weight, generel laf pigmentation and short hair with a
silky feel. Within an hour or two a healtmewborn camel, althouginstable, starts to
get up and explores the mother to find tldeler. The young came a ‘follower’ rather
than a ‘hider’. The bond beeen mother and young appeatrong although the mother
does not lick the young. Calf rejection gemmon in young and inexperienced dams.
Several traditional methods exist to persuade the mother to accept another young when
she has lost her own. Various camel-owngrgups use ‘dolls’ to encourage female
camels to accept other calves. A ‘doll’ is mdeskinning the dead calf and placing the
skin on another calf to be presented to mh@ther who lost her calf to fool her into
thinking that her calf is alive.

Because of the long interviekétween calving and the ertéed lactation period, the bond
between mother and young petsisver a considerably longgeriod of time than in
other farm animals. Immediate care of tieonate should include routine dipping with
pyodine of the umbital cord shortly after birth and the provision that adequate
colostrum intake immediately or not lateath16 hours after birth occurs. Neonates who
appear weak and show a poor sucking respashould be bottle fed or incubated if
feasible until they gain strerigtMeconium is passed overcauple of days and retention
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Is rare. The most common neonatal diseasesjoint ill and neoatal diarrhoea. The
incidence of congenital disesssuch as angular limbfdemity is generally low.

Q. What factors specifically contributeto the increasing canel calf mortality?

Camel calves are delicate creatures and dadively more prone to various ailments
until they pass 1 year of age. many parts of Africa and some adjoining areas of Asia,
30% mortality is an acceptewrm which may go up to 50% unfavourable years. Low
birth weight and premature cddirths most often meet a fatahd. Infanticidal activity of
some bulls in rut is also factor but a minor one. Inclemieweather particularly severe
winter with cold wind and rairs very dangerous to calves less than two weeks old.

In some pastoralist camel cults the practice to depriveleas of colostrum leads in
turn to depriving them of valuable passivemunity, thus expasg them to several
diseases. Pregnant camels may be timely vatminagainst diseasssich as anthrax,
camel pox, rabies and clostridial diseasess Bhould help in minimizing the diseases.
The diet of pregnant camels should be adéejy supplied with essential minerals and
vitamins to ensure progtion of healthy calves.

Diarrhoea, probably due to exssgve intake of milk, is the nmacause of deaths in calves.
Escherichia coli and/or corona and rotavirus aree thrimary or secondary sources of
infections. Protozoon parasiteausing coccidiosis and giaadis also play their part.
Vitamin E/selenium deficiency causes seviesses from the ageweeks to more than
one year. Such deaths may be preventeer afdministration of Selvite-E 3 ml 1V,
Dexone-5, 5 ml IV and daily des of Selevite-E 25 g PO. &ldeficiency can be avoided

if the diet of both mothers and calves camsad.1 to 0.5 mg/kg bgdwveight of selenium
and the intake of vitamin E (tocopherolpi$00 mg daily. Camel pox can cause deaths in
25% of the affected calves from the age3oto 4 months. Specific, attenuated and
inactivated vaccines are available. Heavy tickdens and heavy matode infestation,
particularly with Haemonchusre associated with death young calvesOutbreaks of
enterotoxaemiadlostridium perfringens type A) can cause deatimscalves. Predation by
various carnivore wild animals can alé® a problem. Apart from these factors,
periparturient husbandry is important. Whsgace permits, camelws naturally choose
isolation at the time of partition to avoid interference frorather animals, particularly
rutting males who have been reported to eaastual physical damage to the neonate.
Areas of confinement (paddockshould be large @ugh to allow this to happen in more
than one animal depending upon the sizthefherd. There is an additional advantage in
providing such isolated areas that they do not get hefyv contaminated and there is
much less chance of edtion via the navel. Ideally, thepaddocks shoulde used only
during the calving season andpkdree of camels otherwis&@hese areas should have
some natural shelter suchlasshy shrubs or sand dunegptotect the neonate from chill.
The cow should be observexs unobtrusively as pobte and only interfered when
dystocia is suspectedlldw the mother ad the calf to avail isoteon for up to 2 weeks.
Regular observation, of course, should cwmi during this periodoupled with proper
feeding of the mother. After ¢éhfirst 2 weeks, both of them may be moved into a larger
group with mixed age calves. The calf maytémporarily identified with its mother. A
schedule of vaccination and rpaite protection should be established according to
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knowledge of disease occurrence in that region. Diseases that can be prevented by
vaccination include anthrax, rabies, tetgnoamel pox, entetoxaemia and other
clostridial diseases (Mafield and Tinson, 1997).
Q. Suggest a few practicable techniques foster a camel calf to another milking
female whose calf has died.
Due to maternal death, poor milk supply for other reasons, it becomes necessary to
foster a calf to another milking female. aus techniques are used to induce the foster
mother to allow the calf begnfostered to suckle. Theselmiques are: placing the skin
of the foster mother’'s own dead calf onte ttalf being fosteredlternatively smearing
the foster mother’s noseith an ointment so that she cannot smell properly the new calf.
In case these techniques have not met ess;canother method rather traditional in
character, has more chance of being sucekedsirst block the foster mother’'s nostrils
with cloth plugs. Then takedouble handful of the foster nieer's own faecal pellets and
wrap them in a cloth to form a ball. Next, daitly insert this ball into the rectum and to
retain it there, place a single tirass suture to block the an&he is themvalked about 2
km and returned to where the calf is waiting in a yard. THascthen allowed to drink
from her for a short period while she is progerstrained. Both of them are then left
together in a confined spacetilinhe foster mother appeats be comfortable with the
calf's presence. The suture is then remaaetig with the ball fron the rectum followed
by the cloth plugs from the strils. The calf andhe mother are keptonfined for the
next a few days.
Q.  Write a note on weaning of camel calves.
By weaning camel calves &o young age and/or toaddenly, they suffer marked
growth retardation. The usual practice falld by camel raising ibes is weaning the
calves at the age from 12 to 18 months, sihiin line with their requirements for milk
for domestic use. When milk is required flomestic purposes, ldged weaning has the
advantage of prolonged lactation througie stimulus provided by the calf. For
experimental purposes, calves have been agas early as 1 month at UAE University
but these require special attention, aneéreweaning at 3 to 4 months is almost
impracticable under field condition. The seggon by some quarte in respect of
weaning at 6 months sounds as easier said done. It presentlyeems possible only at
research station and specialised camel faitoations. Weaning & months would still
give time for another calf to be borntkin the acceptable norm of 24 months.
Without the daily injection ohormones such as growth hwne and oxytocin, lactation
ceases in the absence of thd.datider bags are attachedth® camel to prevent the calf
sucking. After milk is takemor domestic consumption, tlealf is allowed free access to
the udder for a period and the udder bagpéad. This arrangemerlows the mother
and the calf to be together, whether foragorgrestricted. Shdcof weaning can be
reduced by the practice of creep feedinglv€a will eat adequate quantities of forage
and prepared feeds from the ajeabout 8 weeks. Milk basgzkllets such as Nutricamel
(a milk based feed supplentecontaining 45.8% proteiry.8% fat, 2.9% fibre, 10%
lactose and vitamins and minerals), mixed wother grain can assist in avoiding this
problem (Manefield and Tinson, 1997).
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Q.  Write a note on calf feeding.

As with other neonates, the camel calf’'swérst drink should be colostrum from its
mother, which is produceduring the first about 5 days tife lactation. In case of death
of the mother, colostm from another camel may be few such a calf. Generally, the
calf is allowed to suck twice @day, but if the quantity of dostrum or milk secreted by a
dam is small or inadequate, the calf is aka access to the udder three or four times.
The practice with some cultigen denying the daes colostrum comibutes to calf
mortality. The calf of a goodnilker should be allowed milk from only one teat since
excessive intake of milk often results iradhoea. After 10 daysr so the quantity of
milk used by calf may be increat gradually. At this age tlealves also start nibbling at
plants and by 2 weeks theylbe eating small amounts of tiage. By 2 months of age
they are actively foraging ake rumen is developing.lldwing them out with their
mothers encourages the calves to foragkeeaThis practice assumes more importance
in those regions where the calf is in conifgen with humans for milk. Satisfactory calf
growth occurs when #calf is allowed to suckle bgay and the night the milk saved
from the humans, provided that the calf is not weaned for several months, at least up to 9
months. A later weaning agellcompensate for itk restriction earlier, but it is early
milk that maximizes growtlmate. The young camel calf lmore dependent upon milk
than buffalo or cattle calves of similar agéere is evidence, however, that restricted
milk intake at later stagesduces the calf tdorage earlier and deices the shock of
weaning.

Creep feeding is a satisfactory means oflyeartroduction of calves to alternative
nourishment in breeding farm situations. @ahstart showing interest in mother’s trough
at about 2 to 3 weeks age.ofiding a creep with a coarseeal for the calves would
seem to be ideal. The crelged should contain aboli2% of good quality protein.

Camel Training

Q. Write down the procedure forbasic training of the camel.

Basic training of the camel isiirated at the age of 1.5 toy2ars. The first step in this
direction is to condition th@nimal to accept close humanesence and handling. An
attempt is made to bring the animal to a a¢wed space so that a haltan be fitted to its
head. It is then secured tesmall fenced area or bettexcsired to a fixed object with a
travelling ring attached to the halter ropeattow the camel to otle the object without
entanglement (Figure 27). The trar then proceeds to work the vicinity of the camel
while gradually workingowards it and finally being able pat it. The camel may be left
tied for several days until it has accepted the halter and patting from the trainer. The acts
of watering, feeding and talking to the aalmn encouraging tones assist with the
acceptance process. Depending upon the tréitadd the individual animal, acceptance
of hobbles on the front legdhould often be one of therBalessons. However, during all
this exercise, it is well to remember thae camel can kick vg accurately in any
direction. Its hind legs too can reach theint of its shoulderlt can strike very
effectively with the forelimbs and c&ick backwards at any object in reach.

If the handling process needshie hurried, one of the camefi®nt legs can carefully be
manhandled and tied in complete flexion, tlenter thus feels safer. It is, however, wise
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to allow plenty of time to withe confidence of the animgdan to make hurry. No doubt,
some animals respond more quickly than otladersWhen the camel yields to the use of
halter on its head, leading it becomes relayivedsy. Aids such as leading along side
trained camels or a helper walking along vathandful of fodder catempt the animal to
move ahead to get the fodd®nce the animal has learnt leading reasonably well, it can
be taught to couch or assume stemegumbency on comma. The command words
should not be changed once the cameal bagun to obey the command to assume a
couched position. Couahyg is natural to the camel, whatkeds to be taught is that it
should also become couched when askechdusiork. Downward presure is applied to
the halter rope and the command word cleanhd repeatedly gen. If the desired
response is not forthcoming, tigeound in front of fore fees beaten with a switch. If
still no response, the feet and metacarartes tapped with the stgh and continuous
downward halter pulls along with regged use of basic command will work.
Patting/touching, rubbing, grooming etc. sitbubmmence on the bodiien proceed to
the neck and finally the heaBven quiet, well-handled camels may never lose the habit
of complaining vocallywhen they are handled, partiadly close tohead. When the
camel is leading and couchingell, a saddle can be iottuced. An old saddle with a
plenty of camel odour is uslhapreferred. The saddle shdube fitted comfortably and
firmly with the animal in couched positioand then the cameldeabout until the saddle

is calmly accepted. Weight in the form of sandbags etc. can then be progressively added
but kept light in immature animals. The cdn®now trained to be a pack animal and
even if destined to be ading camel, it may benefit fromght pack work training until it

IS mature enough to bear a rider. Large piecasath and things of @it sort may be left

to dangle from the rigging to accustonethnimal to strange @@rts and happenings,
which might otherwise ‘spoolt later when being ridden.

Riding Training: Mounting and dismounting the cahim@ couched position are the first
steps in riding training. Whethis much accepted, the cancan then be stood up under
rider with the head being helty another person. Camelsdauck but not as effectively

as horses. For the first few rides the yooagel is best led from a trained camel. Reins
may be fitted from the first ride but no attenmgpmade to use them until the camel is well
settled and accepts the rider. Once it is assured, the training rider will commence to
gradually take more control of the camel &nel leading rider gradually transfers more to
him. Reins, one or two, may be attachedfte halter or even tied around lower jaw
behind the canine teeth. Noseeknattached to a nose page necessary to restrain for
forward movement of many camels. Camelemfdo not rein control as effectively as
horses, probably because thieir peculiar morphHogy. They can be trained to some
degree of response to the ridelegs and feet, aided by threats and taps of the rider’s
cane. The discipline and respensf the camel, just asitiv the horsewill ultimately
depend upon the skill, tach@ patience of not only theitral trainer, but more so of
those who use it aftenitial training.

Camel Training in Indo-Pakistan Subcontinent: In India and Pakistan, camels are still
employed for patrol work by the Border cseity Force (BSF) and the Rangers. Basic
training of camels is almostdlsame as already describ&de highly skilled trainers and
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riders of the BSF/the Rangers have traittegr animals to perform entertaining musical
rides. Many of these rides are performesing a lofty gait similar to some of the
movements seen in equine passage and tioletcot. The optimum age for such training
is 3 to 5 years. It takes 2 months to teaccamel a basic range of evolutions. Once the
ability to learn is established, each addiib capability may becquired in about 2
weeks. All training is done with extendedpe halters. The use @fhips and sticks is
avoided. The BSF performs at many festivals in Rajasthan. The Rangers display the feats
of their camels at the grand annual Natiddafse and Cattle Show lrahore, often with
more than 50 trained cameldeir evolutions both in India and Pakistan include passage,
crawling on the knees, backing, single andltiple gymnastic ricdig, camels carrying
lighted fire sticks throgh fiery hoops and all serbf parades in troops.
Q. What different commands need to be taght to the camel as a part of the
basic training?
Basic training is a must for all camels.iticludes the commands to sit, stand up, lie
down, forward and backward movement, wagypace of gait and halt. These commands
are essential in order to camyt a routine draft or packork. Many times young camels,
if kept together with adultdearn these commands when lgetaught to the latter. This
not only provides a base from which the chien be put to special training but also
inspires discipline in the caghto obey the commands bfs master/rider. Generally,
these commands are patkup by camels iabout 6 to 8 weeks.
Q. Having received the basic training, whaevents are usuail performed by the
camel after being specially trained. Write notes on any three of such events.
The list of events includes: camel paradenebband, physical training (P.T.), saluting,
crawling, formation of figure of eight, acrobatics, pulling camel carts, dancing, camel
polo, camel racing, camel astling and military trainingGahlot and Chadha, 2000).
Camel Physical Training: This is mostly performed by group of 24 camels arranged
in four rows with six camels in each. In firew all camels remain in lateral recumbency.
In second row all camels remain sitting. Indhiow all camels are ia front leg kneeling
posture while hind quarters remain in angting position. In fourth row all camels
assume standing posture. Camels particigain this event are trained on a ground
having straight white lines. Camels in eaotv are not interchangeghd they are trained
first separately in eachwoto achieve perfection.
Saluting: It is performed during sitting or atding position. A grnep of five to six
untrained camels wittone trained camel in the center are given practice with a
simultaneous verbal recitation of commaasdlute’. Every time when the command is
repeated, the nose rope is pulled down sintultaneously the rider strikes a wooden
stick at the poll region of the camel in orde lower down its had and neck. About six
weeks training makes the camel to satlutea verbal command and a simple movement
of the stick.
Camel parade: It is an essential training for ey camel in the Regers Camel Corps.
Usually camels aged betweends6 years are introducedtinthe CorpsThe camels are
made highly disciplinedike soldiers. The nose pegs aittefl. The training is generally
imparted by experts of camel training cdllénstructors/inspectors. Various verbal
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commands are given to the camel many timeky. In the morning and evening hours,
camels undergo routine exercise. Camel paradaught on the beat of drum where a
trained camel is flanked by 6 to 7 camels gheg side with a rideon the back of each
one of them who ensures synchronization ofstefpcamel with the beat of drum or to
follow step by step by looking the right and left. This pctice is continued for 3 to 4
months to achieve perfect coordination.

Acrobatics: In acrobatic event, the rider nfieems more than the camel, however,
demonstration of the rider mne or two camels requiressiltaneous training of camels
too. In the event of one rider standingldralancing on two camels, both the camels are
given practice to move parallel and straigpyt tying a rope around their necks. Both
camels are forced to run on a short trdok 5 to 7 days. Once synchronization is
achieved in their gait, thdyoth camels are ridden by one ridaly, while putting his one
leg on each camel. The rider gives signals to the camel(s) by pressing his heel against the
back of the camel. Other acrobatics inclpgeformance of the rider on a moving camel
e.g. adopting sleeping posture on the runmmamel, hanging of rider on either side of
saddle and turning upside down the back of a camel. Diffent acrobatic events are
practised many many times so that the raedt the camel act like two parts of the same
body and have perfect undensding (Figure 28). For mometails on camel sports and
racing, the reader is referred to Gahlot and Chadha (2000).
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Fig. 24a. Restraining of forelimb in a standing camel with a rope. a) both the
forelimbs, b) one forelimb

Fig. 24b. Restraining a sitting camel with ropes around forelimbs and neck
and hindlimbs
Source: Gahlot (2000).
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Fig. 25.  Various other methods of restraining camels
Source: K. Rollefson et al. (2001).
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Fig .26. Pyramid showing herd composition by age and sex
Source: Wilson and Wagenaar (1982).
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Fig. 27. A camel in fast gait being controlled by a rope halter
Source: Gahlot and Chadha (2000).

Fig. 28. Several riders on a camel’s dorsal line from neck to tail
Source: Gahlot and Chadha (2000).
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LOCOMOTION AND GAITS

Q.  Write a note on the position of centeof gravity in the body of the camel.

In a standing still camel with ilembs evenly weigled, the center of gwity is where the
median plane intersects traesse plane. If the trunk isaken as the linear distance
between the cranial surface oétbhoulder joint and the caudarrface of ischiatic tuber,
then the transverse planesliabout 42.11% of the trunk length (42.86% in horses and
43.72% in dogs) i.e. about 64 cm behitd point of elbow atut the level of 8
intercostal space. Thus, the cemé gravity lies nearer thednt edge of the body than
the back one (Figure 29). Howax, the position of center of ayity is not constant. It
shifts backwards in case the head is liff@gddominal organs are distended or the tail is
extended. On the other hand, it shifts forwastien the head and neck are lowered, or if
the abdominal organs are empty. The positof the center of gravity is of great
importance in the saddling of the camel andsiating of the rider. It also determines the
proper distribution of the load placed or thack of the camel. Another important point
is that the body weight is netvenly distributed through eéhfour limbs. Since the center
of gravity lies nearer the forelimbs, they carry more wetght the hind limbs even if
the animal is standing square (Saber, 2000).

Q. What movements can take place in the camel without ehge in location?

These movements are: couching, lying dowolling, rising and kicking. Couching
(sitting down): Sitting down is done more osdeslowly and jerkily. At first the camel
slows on one knee (carpals) exsion the ground, followealmost simultaneously by the
other knee. Then the hind legse bent until the pads toutite ground. The forelimbs are
then settled down so that thent forelegs extend symmetilly forward from the trunk.
Finally the bulk of the weighis taken on the breast pad (sternal callosity). A camel can
spend a long time in this position, expasiminimal body surface to the sun rays,
supporting its chest weight ots sternal callosity, ruminating, resting, sleeping, or even
feeding if there is any feed within its reach. If the camel is tired, it may stretch its neck
forward along the ground. Llamas also assiuthe same position in line with their body
and fall asleep in that position.

Rising: All animals, especially carnivores, case suddenly when startled. They almost
immediately roll onto all four legs and risg/hen rising the canhéhrusts its head
forward with a jerk, then risds its knee so that the radiaad ulna are vertical. Then it
lifts the hind quarters to thelfiextent, and one foreleg is théfted until that foot is flat

on the ground. This leg is theised to lever up the wholeiaral body until the animal is
erect. The opposite foreleg is last to touah ginound. Camels have difficulty in rising if
one of their legs is injured, they may liedne place for as long as a week until the leg is
strong.

Rolling: It is a natural way of grooming amsfflin massage. Together with rubbing and
scratching, rolling on ground constitutenmmon comfort movements of camels. The
camel rolls from side to siddlexing and extending itdimbs with sudden jerking
movements while throwing the head over blaek and withers. Camels, horses as well as
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true ruminants are required to put much effiotd rolling because of their comparatively
rigid trunks.

Kicking: It is defensive movement. It can be pemnied with either one or both fore- or
hindlimbs. In llamas, a high-ranking femaletie wild or in capvity may attack a young
male by kicking him with both front legdtarnately and then chasing him away. The act
of kicking is achieved throdga short flexing movemenguickly followed by a sudden
aimed extension, afterwards thg Is placed on the ground again.

Miscellaneous Movements: There are certain other manents performeddy either the
fore- or hindlimbs or by both for some smdcacts such as sdaching and rubbing or
even fighting and iing. Public camel fightsire still organized in some countries such as
Tunisia, Turkey, Afghanistan, Pakistan andid. The most frequetgpe of scratching is
with a hindleg against a foreleg, the briskée neck or the head. Camels can scratch
their flanks and can even reach theithwrs and tails witltheir long necks.

Camels dislodge flies and other insects muanber of ways by raisg the head quickly,
shaking the raised head ane titaccid lips, flickering earghrowing the had down and
back against the side of thedy, while simultaneously blang out, bending a front leg
quickly so that the foot touckdéhe chest, rubbing the leggainst each other, jerking the
hind foot forward so that it touches the fréedg, and by swishing the tail, either slowly
and horizontally or quickly ahvertically (Saber, 2000).

Swimming: Various reports indicate thatroals can swim wellvithout trouble.

Q.  What type of camel movements are called locomotions?

The movements that take place with change in location are called locomotions.
Principally, they consist of shifting the centof gravity forwards, to the side or
backwards. The natural foraf locomotion in all domestimammals is forwards. Lateral
and backward movements are only perfornasda necessity when playing, fighting,
attempting to outmaneuver some obstructiorior exhibition ad competition purposes.
The angulations of the limbs and the arranget of the musculature of the extremities
also appear to be favouralite forward motion. The center of gravity can swing to left
or right of the midline, accongmied by a rhythmic sidewaysotion of the trunk, head
and tail. These rhythmic movements ok thead and tail conbuite much to the
maintenance of equilibdim during locomotion.

Both the thoracic and pelvic limbs exhiltiie following four phases of movements,
which can vary in dtation by remaining constant in sequence:

)] The first phase ‘lifting phase’ is tmoment the limb starts getting lifted.

i) The second phase ‘swing phaseasing the limb off the ground.

i)  The third phase ‘suppting phase’ being once the fastplaced on the ground
again.

Iv)  The fourth phase ‘thrust phase’ in whitte weight of the tmk initially tends
to flex the joints othe supporting limb.

The sequence of movements occurring betweenlitirpphase and the next is known as a
step and the distance covered between theidwalled a step-length. In locomotion all
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four limbs work in harmony. The forelimbs ordypport the trunk during the thrust phase
and also when the animal is climbing aegi slope, or when it gulling a heavy load.
The hindlimbs, however, propel the trunkvi@rds during the supporting limb stage.

The camel, like other domestic mammalss harying classes of locomotion. These
classes include the walk, pace and gallop.

Walk: The walk is the slowest form of foand locomotion. It is a long synchronized
stride that involves the whole weight of thedy being supported for a very considerable
part of time on either the twoglht or the two left legs. Thigait is normal at the walk and
is long and slow, averaging 38 43 steps per minute in theult animal and economy is
achieved both in covering distance and i ¢éimergy used to attethis (Table 26).

Table 26.  Data on speed, duration and lenly of strides at various gaits in camel
Gait Speed Duratioaf Strides | Implied length
m/second km/hour  strides per of stride
(seconds) | minute (metres)
Walk 1.76 6.3 1.67 35.9 2.93
Pace 3.31 11.9 0.97 61.8 3.21
Gallop 5.20 18.7 0.56 107.1 2.91

Source: Dagg (1974).

The head, neck and tail follow the movensenf the four limbs, the head and neck
nodding rhythmically and the tail swingirfgom side to side. The head and neck are
lowered at each swing phase of the forelirahd lifted during eacbupport phase. The
trunk goes through horizontand vertical undulations d@h can often be seen by the
onlooker and noted by the rider.

Pace: It is a modified form of walk, produty a greater speed without any alteration in
sequence of limb movements. It is a natgt characterised by faster locomotion. The
characteristic of the pace is simple sagittal synchronismvhich means that the camel’'s
legs of one side move together. Thus thovement of a camel in motion has been
compared with that divo soldiers walking in step, erbehind the other. A pacing camel
can move at a steady speed for many hourgadng camel is usilg supported by two
lateral legs at a time, but at a slow pacaay also be supported for a short time by all
four legs. At a fast pace it may not be suppmblig any leg for a fraction of a second at a
time. It was reported that 8386 the time of each stride of a pacing camel was spent on
unilateral legs, 1% on all fodegs and 2% on two legs. &hest of the time was spent
either on one or on three legs. The hind legs were on the ground more than the front legs,
perhaps because slightly mgmpulsion is provided for thgait from hindquarters than
from the forequarters. In thepe the body swings noticealiipm one side to another as
the weight of the animal isippoted first by the legs on one&lsiof the body and then by
those on the other side.

The Gallop: The gallop is an asymrmeal fast gait in whib the body is supported
during a stride by any number of legs orrmyne at all. The gallop is hardly used by
camels, except by the playfyoung and in some racingctivities. In the galloping
strides, which lasted 0.4 to/0Oseconds each, the feet werageld on the guond in rotary
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order rather than in the transverse ordesduBy horses. The camel’s footfall was thus
right hind, left hind, left frontright front and so on. In thastest galloping strides, front
and hind feet were never on the ground #iameously. The camel takes an excellent
rider to stay on during galloping, because oolty does the rider lack stirrups and reins
but he must give his mount great leeway Wiita nose rope so that its head can move up
and down with each stride (Saber, 2000).

Q. Does conformation has any bearing on movements of camels?

There is no doubt that the sound conformabbthe body, in genelaand the limbs, in
particular, help the camel to move his badgments freely and to get the maximum use
from these movements. The most prominamtfearming characteristics of the dromedary
are its well developed prominent thoradimbs which are higher than the weak
appearing pelvic limbs. Joint angulation is wider in the thoracic limbs compared to the
pelvic ones. The forelimbs, éhefore, appear straightencamore in line. Setting of the
longer and wider front feet is square an@revlhe hind feet are slightly camped under
and turned outward.

Q. Write a note on the camel feet.

Although the camel belongs to the order Artiodactyla, but its feet are not like those of
other ungulates. Other ruminating memberthaf order have cloven hooves, whereas the
camel’s feet have large pads with two toendilse front feet are lagy than the hind feet,
probably because of theng neck of the camel anblecause they support a great
proportion of the animal’s wght. The foot pad resembles aetybut it is filled with fat
rather than air. The fat is anged in a series of fatty padsich are mainly composed of
neutral triglycerides, consistingf 75% unsaturated fatty asidFigure 30). This type of
fat becomes fairly liquid at low temperaturéisus enabling the cain® walk on cold
surfaces without the pads becoming solidifi@dher peculiaritieswhich are considered
as modes of accommodation to the drastieigka in temperature dog days and nights

in the deserts are the elastigshions and the yellow panh addition to the very thick
epidermis (1.5 cm) of the sol®loreover, the skirof the sole of the camel has very
special vascular and nervous structuees well as glands, which are modes of
thermoregulatory adaptation charaistc of the canel (Saber, 2000).

Q. Give below a brief account of camel gaits.

The walk, the pace and the ggdlare considered as the matugaits of the camel. Its
slower gallop may be called a canter, which ikrae-beat gait. Only at the start of races,
very fast camels are able ¢mter into a 4 beat gallop fehort distances. The ability to
move in this fashion and nmain the gait is possessedlyby exceptional camels. The
walk is an easy swinging gait of 4 to 6 kour. At 6 km/hour te camel tends to be
ambling. Rather than waltaster, the camel usually pesébly adopts a swinging pace
with the fore- and hind ipsilateral legs advancedumson. With this gait it travels at 10
to 12 km/hour, maintaining this rate for mamyurs. At about 20 km/hour when forced to
in the pacing gait, most camnsedre quite rough to ride. Tispeed a little faster than walk
appears to be the camel’'s preferred gait. Amamgemen this way of going is termed as
pacing and that term has bemhopted here to indicate tparticular coordination of leg
movements. Among camel people it is vertenfjog. In horses only a minority naturally
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pace, the vast majority hawe be forced into this gait. It is a natural gait in the
dromedary. A good pacing camcan cover the ground witthe same speed as many
camels do at a canter, since there is lesicaé movement, the pacing gait is more
energy efficient. There seems a good potéefuraselection of pacig ability in the camel.
With regard to speed in anyone camel, the gallop is fdsterthe pacdyut very few can
maintain it for long distance3he mature camel rarely galie by choice. Juveniles use
this during play.

Workers in Abu Dhabi showedadhthere is a linear relatidmp between the velocity of
the camel and its stride length (SL) andv&docity and stride frequency (SF). It was
indicated that in the pacing gait, camels psgportionately greater SL and low SF than
horses for a given speed. A study of SL andaSthe end of 6 km races showed that the
fastest camels had the long&ét and the lowest SF. Thestast camel had SL of 5.6 m
and SF of 1.64/sec at 9rafs(32.5 km/hour) (Manefid and Tinson, 1997).

Q.  Write notes on saddles and harnesses.

Saddles: The design and consttian of saddles is influeed by a number of factors
such as tradition, social status and matsravailable and human ingenuity. These are
generally based on wooden franoevered with cloth or leher. The quality of padding,
tooling and ornamentation generally dependdhensocial standing of the owner. With
racing camels saddle weight is an importamsideration. It is usually a rudimentary
crescent of padded material @&bached to girths as to justevent it and the rider sliding
off backwards. For riding othehan racing, some people tuck a folded blanket under the
straps. In regions such asdbiPakistan, traditional saddles are most often based on a
wooden frame. These may be double saddles, capable of carrying two riders, or a rider
and his travelling kit. The singlhump saddle is generally tiger. In Australia, a modern
saddle has been developed gsieather over a tubular aluminum alloy frame. This is a
double saddle, when properly fidté is very kind to the canrh@nd the rider. Both riders
are provided with stirrups. Whatever the saddésign, one girth is often not enough to
keep the saddle from rolling sideways ardliisg either forward or backward. An
additional flank girth is a necessity wittnany saddles. These may be stabilised by
horizontal linkage to the main girth each swfethe hump base. A breast plate and a
crupper suitably padded can further stabilihe hump saddle.ong double saddles
provide stability by virtue of their desigBaddles for baggage camels may be pieces of
wood lashed together by rope. Sometimesqsexf the load may f the frame and the
remainder of the load is roped on to thefithatever the saddle design, material or use,
two principles should be kept mind. All parts touchinghe camel should be padded in
such a way as to prevent aticm and brushing. The camslusually working in a hot
climate and it does sweat. Therefore, sadidsign and fitting should not interfere too
much with sweat evaporation.

Harnesses: For draught purposes harnesses awvallysmade of rope, leather etc. The
draught is usually taken from @oint in front of withersthat is, above the neck, but
sometimes a padded neck collar is used. Thesket on of the camel's neck does not lend
itself to taking the draughrom a breast plate. Whenapighing, powering stationary
plant and pulling wheeled vehicles as a teanswingle tree is alnsb always there to
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equalize the pull of the traces. With singleress wheeled vehicles, short traces may be
attached directly to the shaf The shafts are supported from a saddle and breast plate,
with crupper, girth and belly band fitted, f@s a horse (Manefield and Tinson, 1997).

Q.  Write a note on camel marketing.

Marketing channels for cangelare not well developed imost of the camel raising
countries. Except at two to three places, specific camel markets exist in Pakistan.
Markets of varying duration are held wégknonthly /annuallywhere marketing of
various species of livestock including camels is carried out. Camels are sold for cash in
local markets. At markets spécally meant for camels, desls come from far off places.
They strike the bargains ammanner that often favours the middleman and the buyer. The
producers get the least. There are variousstyffanarket fees and charges (official and
unofficial) which the seller and the buyer hagay, leaving a very small profit margin,
especially for the producer. Camel smuggleesaways there involved in illegal exports

of camels to various countries in the regidhey buy the animalat cheap prices and
earn a lot of money by exporting at muclgher prices. Organised marketing channels
for camels should be developed. Middlensould be license holders and underhand
deals should be sttlg banned so that éhproducers get their dwghare from the sale
proceeds. All selling/buyinghsuld be done through opection involving no secret
deals. All Tehsil Market Committees should ha&e official Auctioneer who should be
responsible for all such auctions at any place in a certain Tehsil. Various malpractices in
the marketing process deprive the camel producé a sizeable part of their profit
margin. This ultimately keepthe producers from makingny supplementary inputs
(better feed, health covetc.) in their animals during the finishing period.
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B |

Fig. 29. (A). Points of impact of the shoulder A and hip B joints, and point
of center of gravity C in the camel. (B) The rectangle of support for
the body’s center of gravity in the camel
Source: Saber (2000).
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Fig. 30. Longitudinal section of the left medial digit of the camel forelimb
(A) and ground surface of the foot pad 2 interdigital septum, 5
adipose-elastic digital cushion, 6 elastic connective tissue (yellow
pad, 7 sole, 8 nail, 9 metacarpus, 10 proximal phalanx, 12 distal
phalanx
Source: Saber (2000).
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HEALTH CARE

Q. Suggest practicable measures to kee@amels healthy under field conditions.
Feeding: Camels are adapted to desert plants shrubs with a high fibre content. As
long as they forage freely on range vetjeta they rarely have digestive problems.
Problems arise if they are stall fed withncentrates and lack access to roughage. Cut
green fodder such as comillet, sorghum, legumes, graasd loppings from trees make
excellent fodder. These can be supplement#id ground grain, beans and gram; oilseed
and oilseed cake; dates and crushed dateest jaggery and brown sugar or molasses
mixed with other ingredients as a tonic.

A typical daily diet for a larg€about 600 kg) working camel iRakistan is 10 to 15 kg
green feed or 7 to 8 kg straw or hay, abdlig grain and some [saSome pastoralists
offer other feeds to build up a camel's fbre before heavy work or a long journey.
Valuable animals such asggnant milking femias, calves, breedijnmales and working
animals need extra feed.

Water: The amount of water a camel needsies according to various conditions.
Camels can go for long periedvithout water and they geaadly need less water than
other livestock. Duringhe rainy season they can getthk water they need from green
fodder given to them. Wdn thirsty, they can drink 80 tb00 litres of water at a time.
Different breeds of camelsad varying amounts of watdkendile camels can go 12 to
14 days without water, where&omali camels cannot dathout water for more than 7
to 9 days. Some pastoralistain their camels to go witlut water during the dry season
for at least 7 days. This erlab them to forage further ay from the watering places
than other livestock.

Salt: Camels require large amounts of saltheir diet. It can be provided by grazing
them on vegetation with a high salt contdagding with additional salt, or by watering
them at salty springs or wells. Instead df béocks, give loose salt or mix it with water
or feed. You may also need to give addiibminerals to avdi mineral deficiency.
Deworming: It is a common belief that cameldfeu from fewer internal parasites than
other livestock becaudeey live in dry areas and theyainly browse from trees rather
than graze close to ground. Using water sesirthat are free from faeces also helps
prevent worm infestations. However, if cdmeare kept in high rain areas or use
contaminated water sources, occasionakegular deworming may be useful, but it
should be cost effective. Some people recend deworming calves that are to be sold;
others suggest that deworming may interfevith the animal’'s natural resistance to
parasites. Such interference may be a daifigeis not possible tadeworm the animals
regularly.

Ticks Control: Ticks are a problem in many coungridt is necessarto remove the
ticks regularly by hand pickingr applying acaricides, especially important for calves.
The calf enclosures should beafsd every month and tick inf¢éed grazing areas must be
avoided.
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Prevention of Trypanosomiasis: Preferably do not grazeamels in areas with many
biting flies carrying trypanosomiasis. Camebfmaalists avoid infested areas during the
seasons and times of the day when the fliegrarst active. Limit the number of fly bites
by using fly repellents, especially in thamaseason. Quinapyramine chloride prevents
camels from catching the disease; it shouldgiven before or athe beginning of the
rainy season. Some workers recommend adrenmg} it 3 to 4 weeks after the onset of
rains.

Vaccination: Vaccines are available against haernagic septicaeia, haemorrhagic
enteritis, blackquarter, pox, anthrax, rabéts. All animals musbe protected against
these diseases.

Care of Pregnant Animals and Newborn Calves: Avoid stressing pregnant animals
and do not bleed them tbtain food for people (as is done in some pastoral societies).
Treat the umbilical cord withodine/pyodine or anothedisinfectant. Make sure the
newborn drinks the colostrum aeon after birth as possibldelp the calf if necessary.
Being rich in antibodies, theolostrum helps buildip the calf's resistance to diseases.
The colostrum should be undiluted and no ot#mr@mal should haveuckled the mother
for several days before the birth. Sevednatders do not allow the calf to drink the
colostrum; this may be one puartant reason that many ces/die. However, drinking too
much colostrum may give the calf diarrhobtake sure the mother accepts the calf and
allows it to drink.

Care of Sick Animals: Keep the sick animals sep@rarom the herd to avoid the
disease spreading to other animals. Provedeugh good qualityfeed, clean water
(especially for animals witdiarrhoea or fever), shade asldelter from the wind. Cover
the animal with old blankets during coldghts. Move animals thaiannot stand up once
or twice a day to prevent sorddake sure the sick animaltgeenough rest; do not move
it with the herd and do not @st for work until it has recoved completely. Check on the
sick animals regularly. Clean dischargenfrothe eyes, nose and ears and clean wounds
and renew the dressings each day.

To reduce the risk of spread disease, the person whakes care of animals with
infectious diseases should m@ndle healthy animals. A septe enclosure or sick rooms
should be built for sickanimals. Make sure that theapé is free of ticks and that the
ground is dry and free of thoriasmd sharp stones. Take special care of sick calves. Keep
them with their mothers if possibler, feed them with milk from a bottle.

Disease Control Under Ranch Conditons: Deworm if the camel does not grow well.
Vaccinate against orf usingestp orf vaccine. As a prevare measure inoculate against
blackquarter and anthrax. Vaccinate agaims¢émorragic septicaemia if necessary. If
necessary, treat against trypanosomiasis. Clamisal bot flies. Well in time treatment of
wounds, abscesses and skin diseases is alkeghiil. Feed appropriate amounts of salt
and minerals. Keep detailed records of anisnaérformance. Brand the camels with their
owner’s mark and their individuaentification number (K. Rollefsoet al., 2001).

Q. What criteria can be helpful in interpreting whether an animal is healthy or
diseased?
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Only a few herds of camels are such that are being kept at ranches or at organized
research stations/breeding farms, the pesbably 99% are maintained under primitive
management by pastoralists/nomads mainlyeimote areas where regular health care
centers or proper diagnostic facilities are not available. Under the circumstances,
assessment of an animal whether it islthgaor diseased simplyn the basis of its
appearance might be confusing. For exampbllow flanks, a retracted abdomen and a
shrunken hump may indicate a severe systdiniess, but might alsbe the result of a
prolonged dehydration, which is quickly reversed when the animal can drink its fill of
100 to 120 litres of water. Temporary lossbody weight andcondition is normal in
dehydrated animals, in camel bulls during thiing season, in lactating females and in
animals which are overworked. A gradual patmanent decline iliveweight can be due
to old age of the animal. In young anisia prolonged weighkoss is always an
indication of a chronic generalized disease.
In the process of interpreting signs of dise, it is essentidio develop a proper
diagnostic routine. This should include @&waluation of the animal’'s environment,
particularly the supply of forage and water. General information on the health history of
the herd and that of the individual animaed to be ascertained before a general
inspection and clinical exmination is undertaken. Most paftan animal’s health status
is reflected by general body condition, ag@ace, conformation, posture and behaviour.
Weight is characterised byollow flanks, tuckedup abdomen, a flabby hump and in
extreme cases muscle atrophy, especialth@hind quarters (Schwa and Dioli, 1992).
Q.  What difficulties may commonly be expeted in deciding what disease a sick
camel has?
The animal may show only some of thgrs of the disease The same disease may
produce somewhat different signs in differamimals. Different diseases may produce
the same signs. A camel may be suffering froore than one disease and the signs may
mask or reinforce each other. Camels are igdligeplacid animalsthey often do not
show much distress, even if seriously ill.uBhthe diagnosis gets complicated, especially
if the camel suffers from a geral, systemic iliness thaffects its whole body and not
one particular organ.
Q. Write down some commonly observed disease signs.
The following signs can be caused by mah#ferent types of diseases: Weakness,
dullness, tiredness, lack of appetite, lyohgwn at unusual times, fever and rapid heart
beat.
When these signs are present, check foemmore specific signs that will help you
determine the disease and correct treatmergeiience helps a great deal in arriving at
the correct diagnosis. Often a major signaccompanied by several others; taken
together, they give you an idea about the disease.
Signs of Fever: High body temperature, fast pulssveating, standing with head down
and still, dull, watery eyes, off rumination.
Signs of Dehydration: Pinch a fold of skin and let go; it returns slowly to its normal
position.
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Signs of Anaemia (loss or lack of blood): Skin inside mouth and nose is pale or
whitish, conjunctiva pale.
Signs of Pain: Neck erect and stiff, sometimes ckly lowering and raising the neck,
watery eyes, sitting uneasjlyshifting body around, gnting when breathing or
ruminating.
Certain signs can be seen in normal animaalsvell as indicate diseased conditions e.g.
shrunken hump in females suckling a calf, can also be a sign in mange, trypanosomiasis,
internal parasites, teeth problems and olrcstomach and gut skases. Similarly,
grinding of teeth and foam in mouth are nokedéer eating salt or in male camels during
the rut (K. Rollefsoret al., 2001).
Q. Give some additional information (otter than that given under the foregoing
guestion) to further help in determining that the camel is diseased.
The following signs/symptoms do help ircagaining that the camel(s) is suffering from
a diseased condition:
Reluctance to move, adoptiaf specific postures, restlesss, vocalization such as
grinding of teeth or grunting at certamovements indicative opainful conditions.
Painful extremities may result in resting lohbs, frequent shifting of weight from one
limb to the other. Grunting when rising dttisg down may either indicate abdominal
pain or a traumatized pedestal pad. An moésl neck together with strictly abdominal
respiration, dilated nostrils or operoath breathing point to acute chest pain.
Animals suffering from prolonged illness appeéatl and do not responaell to external
stimuli. When sitting the head more often extended forward and rested on the ground
than usual. Normal grooming such as sanctlay bathing, rubbg and scratching is
reduced or completely lackinggsulting in a soiled and dudbpearing hair coat. Due to
their reduced activity #hanimals are quite often covered by abundant flies, other insects
and tick birds. Excessive gnming behaviour, on the othéand, is usually caused by
ectoparasites or by allergic and irritant cotdats such as insecirgs, plants and drugs.
Excessive grooming can result in localizedr loss and inlmmation of skin.
Q. Suggest an appropriate protocal for raitine clinical examination of the camel.
Although the protocol gen below is not specifically pinent to the camel yet it can
provide some useful inforrtian for further exploration othe disorder in the camel
(Table 27).
Number of days since last watering candpeessential aspect pfdging the animal’s
condition.

Table 27. Procedure for a clincal examination of camels

General information herd, animidlentity, sex, age, weight
Main symptoms Descriptive

Appetite Descriptive

Last watering
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Rectal temperature morning, evening
Respiration
Frequency
Quality laboured or free
Pulse value, regular, irregular
Mucous membranes pale, pink, red, haemorrhages

Palpable lymph nodes
Stomach  motility  (rectal
palpation)
Faeces

Consistenc pellets, shaped, unshaped, liquid
Colour
visible parasites descriptive

Urine

Quantity
Colour
Discharges guantity, colour, consistency
Eyes
Nostrils
Mouth
Vagina
Miscellaneous
Source: Schwartz and Dioli (1992).

Q. Give normal values for physiological peameters in resting adult camels. Also
indicate that under what conditions physological increase takes place in these
parameters.

Normal range of values for physiologigarameters in resting adult camels is:

Temperature 35.5-41.0°C Respiration:: 5-12/min.
Morning : 35.5-37.5°C Pulse : 35 — 50/min.
Evening : 39.6-41.0°C

Besides pathological conditiores variety of environmentand host fadrs including

age, sex, ambient temperature and waterimgsstand physical workut have an effect

on these parameters. A physiologically incegshsespiration rate, pulse rate and body

temperature can be seen in young animstlessed and frightened animals, during the

rutting season, after physical work @urtd at high ambient temperatures.

Q. Can body temperature, respiration rate and pulse rae of the camel provide
some guidelines in resgct of body disorders?

Body Temperature: Camels show a marked diurrfaictuation of body temperature.

The range of normal values 36.5 to 41.0°C (morning 35# 37.5°C; eveimg 39.0 to
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41.0°C). High temperatures during the mognare indicative of fever. Accompanying
symptoms are hyperlacrimation, increasediraggy and pulse rate, loss of appetite, dull
and depressed appearance, decreasedprodaction and later rapid weight loss.
Pulse Rate: Intermittent irregular pulse is not cmmmon in camels and is not always a
sign of illness. In adult camefrilse rate can be best checledternal position. Several
arteries including the posterior tibial, midddacral and the femoral artery are equally
accessible. Matted hair and dirt crusts oe Hind legs make pulse detection difficult
when using the posterior tibiartery. Attempting to uséhe femoral artery requires
patience since the animal might object to finesence of a hand there. In young and
immature camels the tail aryeis the most convenient.
Respiration Rate: Camels are obligate nasal kreas of a pronounced abdominal
respiratory type. Open mouth breathing is aisvan indicator of discomfort, stress or
illness. Respiratory rate is best establishgdvatching flank movements from a distance
or by thoracic or tracheal auscultation gsastethoscope. Laboured breathing, coughing
and snoring are always indicative of resgratdiseases. Coughing occurs more often
during the night or after resty when the animal rises. Nasal and/or ocular discharge is
frequently seen in the case of fever, logdatation and inflammaon due to parasite
infestation, frontal sinus infection, oculdiseases and upperspiratory diseases.
Q. Give the procedure for taking the baly temperature, pulse (heart rate) and

for measuring the breathing rate.
Body Temperature: Tie one end of a string to the thermometer and the other end to a
clothes-peg. Shake the thermometer to bring the mercury level below the normal
temperature of the animal. If necessary, grélasehermometer withaseline. Preferably
take the temperature when the animal is sitting and inestl well by its handler. Hold
the tail firmly or tie it to the side and insdine bulb of thehermometer 3 to 5 cm into the
rectum. Clip the clothes-peg to the hairtla¢ base of the camel’s tail to prevent the
thermometer from getting lost. Leave thertihometer in position for about 3 minutes.
Take the thermometer out and read the tmampire. Shake the éimometer again to
bring the mercury back into the bulb, theaan it and put it back into its case.
The normal temperature is 37.5°C, but a cért®dy temperature vi@s up to 6 degrees
(34.2 to 41°C) during the dait is low in the moning and higher irthe evening. This
variation is larger if the animal hasot been watered for many days. The body
temperature tends to be higher in youngiels and in pregnarand lactating females
(The normal body temperatuof humans is 37°C). Signs f@ver include dull and half-
closed eyes, water running from the eyesraased pulse and breathing rate, loss of
appetite and reduced urine and milk (in females).
Pulse Rate (heart rate): You can feel a camel's pulseith your fingers: on the
underside of the tail, near the base (onlyanng animals); inside ¢hhind leg, about 18
cm above the point of hock (although thisddon may be dirty andrusted with urine);
behind the knee on the front leg (least chandeeaig kicked). You can also listen to the
heart rate with a stethoscope in the armpittiie angle behind the front leg.). A healthy
camel’s heart beats about 3030 times a minute, slowerah human beings (60 to 70
times a minute). If the camel has fevekg flulse becomes hard, fast and wiry.
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Breathing Rate: To feel the breathing, put your haaglainst the side of its body, behind
the ribcage, particularly theght side. Measure the breatgirate while the camel is at
rest. Healthy camels breathe silently and bamelyceably, except after physical exertion.
A healthy camel at rest breathe$o 12 times a minute in abtemperatures, and 8 to 24
times a minute on hot days. Young camels ursddeonths of age brdet 14 to 16 times
a minute. An adult human bréas 10 to 12 times a minute.
Q. Do you think peripheral lymph nodes can provide some clue about the
systemic infection in the camel?
Yes, palpation of peripheral lymph nodesshswn in Figure 31 can lead to the detection
of infection in camel. Temporary swelling péripheral lymph nodeis most commonly
due to localized or systeminfections. The site of inféion and peripheral lymph node
reaction correspond. In systemtiseases all lymph nodesay be affected. The swollen
lymph nodes may be tender touch, hot and the overlyy skin oedematous and
reddened. Increased sensitivityttmch and warmth is inditiee of active infection. In
the process of healing, large lymph nodes doass in size, however, not to their original
size and are insensitive to touch.
Q. Write short notes on abdominalexamination and rectal palpation.
Abdominal Examination: Stomach motility in camels is different from that of true
ruminants, consisting of a total of 12 cowetrans per cycle. A typical motility cycle is
4.5 minutes long, including a pause of 2.5watés. About 2 to 3 audible contractions per
minute can be noted when auscultated onlgfieflank. Passage of a stomach tube for
taking samples of stomach fluid apdrticles is possible in camels.
Rectal Palpation: Rectal palpation should be donesternal recumbey. In camels the
rectum is quite tight and fragile. Preferalbhe examiner should have small hands and
use sufficient lubrication to reduce risk ettal perforation. Bladder, large intestines, left
kidney and the female genital tract cangdadpated. Reliable pregnancy confirmation is
possible from the late second month ofgorancy onwards. A prominent corpus luteum
can be felt and the left horn is markedly gesed in size compared the right one.
Reaching left ovary can [s®metimes very difficult.

Q. Write short notes on salivation, uriration and defaecation as to the guidance
that can be obtained from these phenomena in the process of diagnosis.
Salivation: Excessive salivation in camels is undslrecrease in salivation is suggestive
of plant poisoning, snake bite, facial dgsss and central nervous disorders such as
rabies. In bull camels during rutting season, exeessalivation is an essential part of the

mating behaviour.

Urination: Camels frequently urinate and defatecespecially after rising. Daily output
of urine ranges between 0.53d litres/day, depenaly to a large extent on the camel’s
status of hydration or dehydi@n. The colour is usuallydht yellow but can turn dark
yellow during dehydration.

Faeces: Faeces are usually well-foet pellets of light to darkrown colour. In the early
rainy season, faeces may takight green colour, becomede well formed or even take
a liquid consistency, dependiran the water content of the available forage. During
prolonged water deprivation, faecal watentent may drop to approximately 30%.
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Faeces are best sampled byefoatch, which is not too cutsome since camels tend to
drop some pellets every few minutes. Gram@ag from the rectum is also easy. Urine
collection likewise is best attempted by fremtch. Female cametsan be catheterized,
but their urethral opening is small and a subuggttiiverticulum just in front of urethral
opening makes insertion of a catheter quiteadilt. Male camels cannot be catheterized
due to the presence of a urethneadess at the ischiatic arch.
Clinical Aspect: Body fluids and excretions such saliva, urine and faeces can change
in colour, volume, frequency of excretiomgnsistency and smell, wdin often points to
specific disorders. A dark deish to dark brown discoloation of urine indicates the
presence of blood, myoglobin baemoglobin. This is a serioabnical finding, just like
a black and tarry appearance of the faammssed by occult bbd. The claim by many
East African pastoralists that they caaghose acute phases of trypanosomiasis by the
smell of the animal’s urine, wafound fairly accurate by ¢hscientists working in that
area.
Q. Write a note on bloodcollection from the camel.
Usual convenient sites for blood collectioorfr camel are the jugular vein, the medial
volar metacarpal vein and the dorsal metatarsal. Veins are either raised by digital
pressure or using a tourniquéotal blood volume in camelis 93 ml/kg body weight.
Camels have large oval shaped erytiites. These may rupture when blood is
transferred from a syringe ing vacuum sampling containtro rapidly with too much
pressure on plunger, thus gigia faulty diagnosis. Measurenmeh haematocrit values in
camels is not as valid an igdtor of the health status since the normal range is very
large. Haematocrit values ranging from 18 td®e been measured in the same animals
within a time span of 10 days atricus stages of mild dehydration.
Q. How would you proceed to collect varias types of samples for diagnosis of
certain diseases in the camel?
If there is some confusion or uncertainty thdiat disease is makirgn animal sick and
if a laboratory is nearby, take a sample aedd it to a laboratory fdesting. The causes
of diseases such as rabieshaax and trypanosomiasis canildentified for certain only
by laboratory tests. Depending on the peaib you can collect samples of the camel’s
blood, faeces, urine, skin and hdtretus and placenta and body tissue.
Blood and organ tissue samples can be taken &mewly dead animal to find out why it
died. This should help tprevent other animals from geitj the disease. Sample should
be taken as quickly as possible, but if tak®re than 12 hours after the animal has died,
there is less chance that tesifl wield useful results. If the saple is to be used to test
for bacterial diseases, the equipment andaipets you use must be sterile. For other
diseases, it is enough to make sure tih@tquipment and containers are clean.
Dangerous Diseases: Some diseases are dangerdws people. Do not allow these
tissues or the blood to tougiour skin. Wear gloves or gdtic bags on your hands and
wash your hands and clothes immediatelyrafeds. Dispose of the infected tissue by
burning it. If there are any bloody dischardgesm the nose, moutbr anus, do not take
samples or cut open the cassdo examine it. Thanimal may have died of anthrax, and
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opening it may allow the spores that cauge gscape and contamate the surroundings,
and may expose you to infection by this deadly disease.

Labelling Samples: After collecting the sample, writ simple code (A, B, C etc.) on
the bottle or bag. Write the follng information on a separapéece of paper so that it is
easy to refer to in the lab.:

The code for the sample (e.g. B, C), the type of sample.(g serum, urine, part of the
body the tissues came from), tti@e the sample was takenpreaor ear-tag of the animal
and name and address of the owner. Tlseadie you suspect and the type of test you
suggest should be done. Thesthry of the disease: sigrd the disease, how many
animals are affected, how long the dise&ss lasted, any recent changes (such as
changes in grazing, feeding or newly introduaednals) and your own name and contact
details.

Storing and Transporting Samples: Some types of samples must be kept cold or they
will decompose and become usaldor testing. Put &m in a jar with a screw-top lid and
keep them with ice or in a refrigerator.ybu need to transport the sample, pack the
containers in ice (in a flaskr in an insulated picnic B and make sure the ice is
renewed if necessary on the way to the lakriigutransport, pacthe sample tightly and
with plenty of absorbent paoid) so that the containers e¢at move around or break and
liquid cannot leak out.

Dried Blood Film: It is used if you need just awedrops of blood, for example to check
for trypanosomiasis. Just nick the edge of the camel’s ear with a pair of sharp scissors
and squeeze the blood out, a fémps directly onto a cleamicroscopic slide. Place the
straight edge of another clean slide at agle of 30 to 40° on thower slide, just in
front of the blood drop. The dp will spread along the bottoedge of the upper slide.
Glide the upper slide ewly forward to form a thin, uform film on the surface of the
lower slide. Prepare two slides from each bi@ample in this wayAllow the blood to

dry in a shady, dust free place. Make at leéastslides for each amal. Send these slides
to the lab. Label and packeim carefully, face-to-face, witimatchsticks between them to
prevent the dried surfaces from touching.

Whole, Unclotted Blood: It is used to test for trypasomiasis and whether the animal
has an infectious disease. Wseyringe needle to take a sdenpf more than a few drops

of blood. Normally, blood clat quickly when the air touchés To stop it from clotting,
you must use an anticoagulant such as EDFAeparin. Preparthe blood container by
putting a little anticoagulant into it before collecting the blood. For trypanosomiasis tests,
the container must be clean, not necessarilylestéror other types of tests, make sure it
Is sterile.

Restrain the camel to prevent it from moving. Tie a rope tightly around the camel’s neck.
Raise the head with the neck straight in frohthe body, not bertb one side. Feel for
the jugular vein at the side dfe throat. You should be alie feel the elastic bulge of
this vein about one hand’s width from the hebert a sterile synge needle into the
vein. Hold a small, clean jar or tube coniag some anticoagulant under the needle to
catch the blood that comes out. Hold the jaclase to the needkes possible and let the
blood run along the inside of the glass witheplashing. Catch about 10 ml of blood.
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Stopper the jar and turn it udsi down several times to xnthe blood and anticoagulant.
Do not shake it vigorously; it may damage #saenple and make it useless. Carefully pull
the needle out and looseretihope. To stop any bleeding, press your thumb for a few
minutes on the skin where ydwad put in the needle. Kedpe blood in a refrigerator
(4°C, not frozen) until it can be tested.

If a sterile blood sample is nesd] attach a sterile syringettee needle before putting the
needle into the vein. Collethe blood in the syringe, thanject it slowly through the
rubber stopper into a sterile tube contagnian anticoagulant. A special tube called a
‘Vacutainer’ can also based. It is a sealed sterile tuyé&h a vacuum inside. When the
vacutainer needle is pushéaside the vein, the vacuum inside draws in the blood.
Vacutainers come withn anticoagulant already insideptievent the blood from clotting.
Using vacutainers is easy and asothe risk of contamination.

Blood Serum: It may be used to test for minedddficiency and infectious diseases such
as brucellosis. The clear liquid that sepadtem the blood when tlots is called blood
serum. It is needetb test for antibodies in case bacterial or viral infections are suspected
or to analyse the blood chemistry.

Collect the blood from the jugular vein a@escribed under Whole, Unclotted Blood
above, but without adding any anticoagulant. tRa blood into a sterile stoppered tube or
jar. Put the container in the steadr in the refrigerator and leathe blood to clot for 2 to

3 hours. Loosen the clot from the wall oethontainer using a sterile needle. Carefully
pour the serum (the clear, yellowish liquid)jaranother sterile container, leaving the clot
behind. Store the serum in a refrigerg®C) or freezer (-20°Qyntil it is tested.

Faeces: It is used to test fantestinal worms and liver flukes. Turn a clean plastic bag
inside-out and put it on your hand like a glowut the bag-covered hand gently into the
animal’s anus. Grab some droppings fromdagihe anus and bringpur hand out. Only
about 10 g of faeces in needed most tests. Turthe bag the right waround so that the
droppings are inside it. Tie the neck of the bexge to keep the faecas or put them in

a clean, airtight container. Label the bag antainer and send it to the laboratory. Keep
it cool so that the parasite eggs do not cosepor develop into taae, which are difficult

to identify.

Urine: It may be used to test for kidney dises and the cause of red urine. When the
camel passes urine, let the first part of dh@e pass. Catch the middle part of the urine
stream in a clean, wide-mouthscrew-capped jar. Screw dre lid. If it will take more
than 4 hours before the sample candsted, freeze it as soon as possible.

Skin and Hair: These can assist in testing fornga and ringworm. Scrape the affected
skin carefully with a new scalpel. Scrape fridme edge of a sore fnom a fresh sore, not
an old one. Scrape until som®btl oozes out of the skin. Léte skin and hair drop into
an envelope, jar or small, clean plastic Bagllect scrapings from three different places.
Foetus and Placenta: These are used to test fbrucellosis. Keep in mind the
precautions described under ‘Dangerous Diseases’ above. Dissect the freshly aborted
foetus. Collect the fluid inside the foetus®mach with a sterilsyringe. Put it into a
sterile stoppered jar or tube. Seal the yath paraffin wax to prevent bacteria from
getting in. Collect fluid from the ptenta in the same way. Run a separate jar and seal
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it with paraffin wax. Put the ptenta in a plastic bag and tiesecurely. Wrap it well to
make sure that no leakage takes place. Ptlieasamples in a refrigerator until they can
be tested.

Body Tissue: A specialist may need to check certhody parts under the microscope
for infection. You may be asked to providesample of that body part (e.g. a piece of
dead camel’s lung). If a dangerous diseasuspected, use thegmautions given under
dangerous diseases above. Gpén the carcass to revahe organ or body part you
need. Cut into théissue as cleanly as possible usingharp knife. Cut blocks of tissue
about 5 cm across. Putetlissue into a clean, dry jar wighscrew lid. Put the jar into a
refrigerator until its contents can be tested (K. Rolle&ta@h., 2001).

Q. Discuss the various methods and modes of administering drugs to camels.

Oral application of drugs iglone by drenching, throbgbolus or medicated feed.
Drenching and bolus administration are bestomplished with the animals seated, the
head is then immobilshed and tilted slightigckwards and the liquid medication poured
onto the back of the tongue. Boluses (balnd tablets should sd be placed on the
tongue as far back as possitMedication of feeds is rarely done since most camels have
to find their feed on pasture®ne exception is the dosing of granulated mineral mixtures
with anthelmintics, which has become a proven practice.

The same hygienic care and sterilization pchoes have to be sérved in injecting
drugs to camels as in all other livestock. Bobcutaneous injectiathe preferred site is
just in front of the shoulder. This is onetbé few sites on the camel’s body with the skin
loose enough to be graed and lifted. A needle withoutreyge attached is inserted under
the skin, which should be easitlyoveable underneath. Inction no bloodshould appear

in the hub of the neéel If accidentally a blood vess& hit, the needle needs to be
repositioned. Then the drug is injected and tleedle still attachetb the syringe is
withdrawn. Injected volumes should noterd 50 to 100 cc per injection site.

For intramuscular injection, the usual sites #ire neck and gluteal muscles. The needle
should be placed firmly and ddgpnto the musclesThe syringe is theattached and the
drug injected. If a blood vessel is punctuted needle has to be repositioned. Injected
volumes should not exceelb to 20 cc per injectionits. For intravenous injections,
jugular vein is considered the most comnand convenient site. Camels have a very
large jugular vein, which can l@Easily raised by palm pressun the cervical groove. For
raising the vein, a tourniquet can be apphedr the base of theeck. When the needle
has been inserted, the pressure is releasdtie tourniquet lo@ned and the drug is
injected slowly and steadilyAfter drug administration the needle attached with the
syringe is withdrawn. Simple digital presstioe a short period of time or the application
of an antiseptic adhesive tape in cas#lobd leakage from thpuncture will stop the
bleeding. Caution is advised for resting rutting bulls for blood sampling or
intravenous drug administration, since thera isigh risk that they injure their dulaa by
biting on it.

Q. What do you understand by good nursing care agpplicable to camels?

The importance of good nursimgre for successful treatmesf any given disease cannot
be denied. However, the original habitataamels and the production systems where
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most of the camels are normally kept, are cmtducive to the application of a desired
nursing programme. There are, neverthelessie measures, which can be adopted under
most circumstances. For examplveak and debilitated anirsadhould be kept separate
from the rest of the herd and given sormpmemental feeding. Their enclosure should
provide some shade and be sheltered agaimsl. Recumbent weak animals should be
shifted once or twice a day to reduce the w$ksores. They should be watered daily,
especially when mning a high temperature or hapeofuse diarrhoea. When branches
cut from trees are fed, they shoude tied to a post or tree swt the canls can pull the
leaves off. Wounds should be looked atyaihd cleaned if necessary. The same applies
to discharges from eyes, eanrsd mostrils. Animals havingontagious disease should be
treated and kept in sick rooms alwaysagwirom the rest of the stock. The person
handling such animals shoulibt handle healthy animal€lose monitoring of sick
animals and daily evaluation of their conalitishould be done as a necessary routine
during any given treatment¢Bwartz and Dioli, 1992).
Q.  Write a note on the use of curative drugs in camels.
Most of the information regarding ffeacy and dosage recommendations for
antimicrobial and antiparasitic wtys commonly used in camegsbased on clinical use.
The dosages have been usually derigdextrapolation from those recommended for
other large species such the buffalo, cattle and horse.18e local drug manufacturers
do recommend now dosage for camels. Hewe while usingnew drugs, species
differences may result in prolonged withdrawl periods, adverse reactions such as local
tissue irritation and toxicity. An example istlrypanocide Berenilyhich is widely used
in cattle, is fatal for cantg causing death within I&inutes after application.
The ability of the camel to @bt its body water conterib longer periods of water
deprivation, shows that probably pharmaoeikics of drugs, which are predominantly
excreted by the kidneys, will differ signifietly from what is known for other domestic
species. Therefore, frequentterng or preferably free acee to drinking water should
be an essential part of all repeated or giged drug treatments of camels to prevent
accumulation of drugs or themetabolites in body tissues.
Q. Give a brief account of tradiional treatments used by camel
herders/pastoralists to cure vaious diseased conditions.
Schwartz and Dioli (1992) havweported that camel herdgrastoralists have adequate
awareness about common ailrteef their animals and @gnoses made by them are
mostly correct. Local languages in various e&maising areas have extensive vocabulary
on diseases and health conditiofkere is also a wide rangétreatments, which include
herbal preparations for oral administratioointments, rinses and disinfectants for
external application, brandirfigr curative purposes and ttegents for wounds, abscesses
and fractures. Some of these are applied effgctively. Various ingredients used in
herbal preparations are locally availablel more important that they are cheap.
Branding is the most widely and frequentlypéied treatment. It is used against a wide
range of conditions, but mainly against #&wo joints, stiffness and lameness, general
musculo-skeletal faults, pneumonia, aden and suppurating lymph nodes and
abdominal oedema. The main effect is enirantocalized blood tw, thereby aiding in
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healing process in cases lofcalised infections and irmmations. The branding is

normally applied extensively ifines, circles and points. Tk branding camels here

serves more than one purpose. for identification, as a curative measure and for

decoration of the animal.

Q. What does a ‘drip’ mean? What equipment is needed to give a drip?

A ‘drip’ is a large amount oliquid, injected slowly into th vein. Drips are used to treat

animals that have been severely dehydralgel to diarrhoea aother causes. You will

need a bottle(s) of the intravenous liquid, acsal flexible plastidube with a drip and

hollow needle at one end and a clamp inrthédle and two sterile syringe needles (one

of which must fit on the end of the tube)dfre 32). Give a drip in the jugular vein (K.

Rollefsonet al., 2001).

Q.  What are the various types of anaesthesia?

There are three types of anaesthesia.

General Anaesthesia: It makes the animal lose caisusness and stops it from feeling

pain anywhere in the body.

Regional Anaesthesia: It stops pain in a part dhe body, while tB animal stays

conscious. It is used for surgical procedureshe genital area suchs prolapse of the

vagina or uterus. Do it by injecting ecll anaesthetic intthe spinal cord.

Local Anaesthesia: It stops pain only in the area where it is injected. It is used f

suturing wounds and for minor operations.

Q. Discuss in detail chemical restraih and general anaesthesia in camels,
including important drugs used for the purpose.

In rare cases camels become aggressive amibthe approached easily to administer

drugs or to take blood samples. In swlsituation chemicalmmobilization may be

necessary. Several injectable drugs and inhalaa¢sthetic agentsctuas Halothane and

Isofluran have been successfully used imels. General anaesthesia using these agents

IS not suitable for field or on-farm use.

Table 28.  Drugs commonly used and theidosage for sedatig and immobilizing

camels
Name Dosage Applicati | Effect
(mg/kg body| on
weight)
Xylazine” 0.25-0.50 1M Sedation 30-60
minutes
1.0-2.0 1M Anaesthesia 90
minutes
Yohimbine 0.125-0.25 | 1M Antidote
Propionyl- 0.2-0.5 1M Sedation 2-4 hours
promazir?
Ketaminé 5.5 1M Sedation 20 minutes
Chlorpromazine +2+2 Anaesthesia
pentazocine
Detomidine 50 Sedation
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Thiopentone 10.35+0.64 Anaesthesia 30
minutes
Ketamine/Xylazine| 1-2 IM/1V | Anaesthesia 30
minutes
Etorphiné
adult animal| 0.25 — 0.5* 1M Immobilization
young 0.1-2.0* M Immobilization
animal
Diprenorphine 2 x dose| IM/IV Antidote
etorphine

* mg/45 kg body weight.
Source: Schwartz and Dioli (1992).

1) Rompun (Bayer) is the first choice as dageve drug for camel. It effects good muscle
relaxation and has a slight agesic effect. Its effect appears 15 minutes after IM
Injection and is indicated by pendulous lower lip, closedl®ls, increased salivation and
bradycardia. Higher doses gfile 28) may be required in excited animals. There is
considerable risk of abortiom late-term pregnancies. Apme sulphate is given at a
dose of 0.01-0.02 nigg body weight IV to countect bradycardia and increased
salivation. Doxapram hydrochloride or pram V (Willows Francis) a strong CNS
stimulant, has been used effectively at aedof 0.05 to 0.13 mg/kg body weight IV to
hasten arousal and counteract respiratory problems.

2) Combelen (Bayer) produces sedation witbhderate muscle relaxation, but without
analgesia. There is also a strong symgdsgtiwo effect, which ca cause circulatory
problems and possible paradoxical reactidiige onset of effediakes 20 minutes after
injection and is indicated by genksadation and marked tachycardia.

3) Ketanest (Bristol Labatories) and Vetalar (Park®avis) cause dissociative
anaesthesia with goaghalgesic effect, amnesia and increased muscle tone. Excitement,
convulsions and apnoe may occur shortly aiftgzction, especially after IV injection.
Onset usually takes place after 10 minutgsder Ketamine eyelids stay open, an
application of eye ointment is recommedd® prevent drying of the cornea during
prolonged procedures. A mark&thycardia is noticeable.

4) M99 and M50:50 (American Cyanamiddyge animal Immobilon and Revivon (C
Vet) are very potent narcotic analgesitbey are extremely dangerous for people to
handle. Cutaneous or mucous contact, inhalation or accidental injection of minute
amounts can be fatal. It is mandatory whisimg etorphine that Naloxone, the narcotic
antagonist, has to be at hand for immediate atnation in case of accidental contact.
Camels under etorphine immobilization showese muscle rigidity, muscle tremors,
tachycardia and resptory depression.

Q. Discuss briefly what needs to be doneefore and after selation of a camel?

Do not allow the camel to eat for 24 to 36 sand prevent it from ghking for 12 hours
before the operation so as to make sua ithdoes not vomit an not choked by the
rumen contents. Before injecting the sedatheke the camel sit down and restrain it so
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that it cannot get up. Some body needs to hsldead to avoid moving it violently. After
giving the injectiordo not disturb the animal unthe sedative has taken effect.

If the camel has become completely sedatedg it back into a #ing position before it
wakes up. Tie its head dovumtil it can hold it up by itself. Daot loosen the ropes until
the camel is ready to get up by itself. Oncgta@inds up, it may sway and reel, so you may
have to support it by holding the halter and tail.

Drugs for Sedation: Xylazine (Rompun) is commonly ed for sedation. It is available
as a 2% or 10% solution. It is injected Idit can be given IVXylazine also reduces
pain and partly relaxes the muscl€be dosage has been shown below:

Dosage of xylazine Duration of effect Purpose

0.251t0 0.5 mg/kg IM | 30 to 60 min Minor operations

1 to 2 mg/kg IM 90 min Immobilization,
castration

The sedative usually starts takieffect about 10 to 15 minutedter it is injected. Do not
disturb the animal during this period. Whesedation starts the camel drops its lower lip
and closes its eyes. It starts drooling andhéart slows down. The effect of xylazine can
be reversed by injecting Antagonil (Yohimb HCL) at a dosef 0.25 mg/kg body
weight IV.

Propionylpromazine (Combelen): It is used at a dosagé 0.2 to 0.5 mg/kg IM. Apart
from sedating, it also acts as a slight nkeigelaxant. Since itloes not reduce pain,
therefore, cannot be used for surgical procedures. Sedation Zdansnutes after its
injection and then lasts for 2 to 4 hours. $tde-effects include increased heart rate and
seizures.

Diazepam (Valium): It can be injectetl at a dosage of 200 800 mg. It tranquillizes
the camel for 30 to 40 minutddalf this dose is required fyoung animalslt does not
relax the muscles. Do not use in pregnant animals.

Painful Surgical Procedures: Xylazine combined witiKetamine (Ketanest, Vetalar)
can be used for painful procedures. In corabon they proide a stronger effect against
pain. Xylazine should be given 15 minutesfore Ketamine. The dosage is 0.4 mg/kg
Xylazine and 2.0 mg/kg Ketamine IM. Thamel stays drowspr up to 2 hours.

Epidural Anaesthesia: It is used for surgery in the gjéal area e.g. for prolapse of the
vagina or uterus.

Move the camel’s tail up and down and fedlere the rigid backbone ends and the tail
(which can be moved) begins. The gapween these bones is where to give the
injection. Clip the hair, clean and disinfeceé tbkin. Insert a 20 gauge 4 cm needle at right
angle to the tail. The needle must go betwd® bones into the s@l canal. Slowly
inject 2 to 5 ml of lignocaine. This will stgpain in the genital area for about 2 hours.
Epidural anaesthesia should be given dijyan experienced person (K. Rollefssral.,
2001).

Local Anaesthesia: Use lignocaine hydrochloride (Lidocaine)
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Q. Give normal levels for commonly measured serum conguents in adult
camels.

Alkaline phosphatease (ALP) aoceatine kinase (CK) levels are different in very young

animals. At birth ALP is 20060 3000 U/l and CK 200 td00 U/I. At 10 days age the

ALP was 200 to 400 U and CHs for the adult. By 28 daymye, the neonate had both

ALP and CK values similar to that of adaimels. Other pertinent biochemical values in

young camels do not differ significantly frondwdts. These values have been measured

by two different batch analysers (Table 29).

Table 29. Commonly measured serum cohituents in adult camels using two

different batch analysers

Constituent Roche Cobas Mira] Dupont dimension
Total protein 55-75 5.2-6.9g/dL
Albumin 3.0-45 2.5-3.9 g/dL
Globulin 1.0-45 1.3-4.3g/dL
Urea (blood urea nigtrogen 3.0-9.7 1.5-11.9 mM/I
Glucose 3.0-11.6 3.7-11.1 mM/
Creatinine 98 — 150 100 — 230 pM/
Iron 58 — 154 57 — 130 pg/dL
Lactic dehydrogenase 60 1450 250 — 556 U/I*
Alkaline phosphatase 80 — 120 80 — 120 U/I*
Aspartate aminotransfesa 42 — 154 40 — 165 U/I*
Glutamyl transferase 0-20 0 —40 U/I*
Creatine kinase 0 — 240 14 — 100 U/I*
Na 145 - 157 133 — 159 mM/I
K 3.4-6.2 2.9 - 5.9 mM/l

Source: Manefieldrad Tinson (1997).
* = International units per litre.

Q. Give an outline of picture of red cis and white cells inrelation to camel
blood.
The RBCs (erythrocytes) amvaloid and possess unique prdgs. They are fairly flat
and non-nucleated. Their dimensions are: larig 7.7 to 10 um,h®rt axis 4.2 to 6.4
um, thickness about 2.5 um, surface area ph&and a reduction in area may take place
after 7 days water deprivation to about 3j{r82. Dehydration doesot change the shape
of the cell, but rapid rehydration causesrthto become rounder/spherical in shape 4
hours after a massive drink. Compared tioeotspecies, the camel erythrocytes exhibit
great resistance to osmotic change. Possiblghhee of the cells may play a part in this
phenomenon. This resistance appears to ineneahe early dehydrad state and returns
to normal after about 7 days of water depiosat This partly ex@ins why the camel can
safely rehydrate very rapyl by drinking large volume of water. Intravascular
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haemolysis due to hypotenicity does notegpto occur in camelgluman red cells lyse
in 0.5% saline, while camel k£ remain intact in 1.2%aline. They are probably the
most resilient erythrocytes knowThey are also reported being resistant to the lytic
effect of snake venom. As to the effect afreasing concentration of saline solution, it is
only when concentration reach28% that the majay of the cells vill be seen to be
abnormal. Human cells show complete crenation (abnormal notched appearance of
erythrocytes) in 1.5% saline.

The red cell count in camels hiasen reported as 4.2 to 12.5'%/I0 A seasonal variation

in count has been reported in sedentarywels as racing camels, being lower in summer
than in winter. It could be a physiologiadjustment in summer aimed at lowering blood
viscosity to assist circulation and hencethexchange during the hotter months. Due to
the camel’s ability to maintaiplasma volume even afterdays water deprivation, no
consequent raise in RBCs has been reportetbiirast, a decline in RBC count of about
30% has been reported within a few houtsrafapid rehydration. The haematocrit value
(PCV) in racing camels ranges from 25-35%ngeabout 2% lower in sedentary camels.
In contrast to other species, dehydration eaus increase, but a little decline in PCV in
camel. This is because of water drawn ihi® vascular compartmeftom the alimentary
tract. Increases of 4 to 8% in PCV can berswhen samples aresti drawn quietly in
the camp compared to thos&ea when the camel is moved to the racing track and the
samples drawn pre-and/or post exercise. Exatd induced spleenmntractions do not
influence RBC values as muchtime camel as they do indfhorse. Erythrocyte survival
time is approximately 90 dayswinter and 120 days in summer.

The packed cell volume (PCV) the camel can be read widm haematocrit running at
1400g’s for 5 minutes. Resting PCV is low tine camel comparetb other athletic
animals such as horse (46%) and dog (5B2%). Automated amters may only
produce the same result plus/minus 1%. Newhnology is becoming available. It can
better cope with a spectrum of species. Haglobin is 1369/l (hae 110-190, dog 190-
210 g/l).

White blood cell (WCC) count in the camisl relatively high 11.9 + 2.9 X 20. For
practical purposes a range of 8 to 18 X/lléan be used. Normal differential count is:
neutrophils 40 to 60%, lymphocytes 4060%, eosinophils <6%, monocytes <4% and
basophils are rarely seen. Usually neutiispéxceed lymphocytes. A study at the SCRC
by Manefield and Tinson (BF) showed that neonates hadvhite cell picture different
to that of adult camels. Atay 1, WCC was 18 to 22 x A0 with a differential showing
neutrophils 75 to 80%nd lymphocytes 20 t®5%. At day 10, WCC was increased by 10
to 15% and differential count remained almib&t same as at birth. At day 21, WCC was
the same as on day 1. At day, #8CC had fallen to 17 to 22 X 40
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Fig31l. Schematic drawing of palpable lymph nodes in camels: 1 preparotid, 2
pharyngeal, 3 prescapular, 4 inferior cervical, 5+6 external thoracic, 7
pectoral, 8 cubital, 9 ileo-pelvic, 10 superficial
Source: Schwartz and Dioli (1992).
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Fig32. Equipment needed to give a drip
Source: K. Rollefson ef al. (2001).
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PREFACE

The camel, without exaggeration, is the most ignored amondotimestic ruminants in Pakistan. This is as much true in
terms of lack of efforts to improve its care and productivityt & in terms of lack of any planned research on it. Had it
been an unproductive and a useless aniitsapopulation would have gradually dimghed, but it is the other way round.
Its population is steadily growing. On papeits population is being shown asgstating, but most probably it is not so.
On the international scenegetie seems now a growing awakemin respect of the camel. At places, it has been termed as
a ‘food security animal’.
In Pakistan too, some teaching institutions have takemitative and have incorporatetCamel Production” in their
teaching courses. No doubt, it is a very timely step.
Scientists from Germany, England, India, Australia and UWake published books on camel. These are, of course, good
books but as usual their prices are prohibitive for our studextsnsion workers and evéor teachers. Moreover, these
books contain a little information about camels in Pakistderefore, an easy-to-undtand book on ‘Production and
Management of Camels’ using a questaswer format, has been compiled. This should provide ready-made answers to
SO0 many questions simmering in the minds of students, teacksearchers and extension specialists. It embodies about
400 questions along with their answers.
The book discusses the distribution of camels in differentiments/countries, breeds angég of camels with cross
reference to other species, nutritiorglysiology and reproductive management, the way camels adapt to hot arid
environment, milk and meat production and work performapigtical management and training of camels, marketing,
health care and some diseases, inclugiigable information on several othepasts. Camel breeds and camel raising
practices in Pakistan have been adequately discussed.
We feel great pleasure in acknowledging the hard work dgnso many researchers/authors/editors, whose published
information has been used, mostly as such, in compiliegbiok under reference. Their efforts have been amply
acknowledged in the text/tables/figures.dt was beyond our means to indiually contact them in this regard.
We are highly thankful to Akhter Saeed M@ providing us useful literature froabroad. We are equally thankful to Dr.
Ghulam Muhammad, Chairman CMS, UAF, for his cooperatioproviding pertinent literature. Ch Sikander Hayat and
Nawaz Ahmed Sipra also deserve owaft-felt appreciation for helping us out of many problems pertinent to the
publication of this book.
No book has ever been claimed to befgi in all respects and so is this one. The readers are requested to convey in
writing their suggestions about omissions/shortcomings notictids book. Their suggestions would not go unnoticed.
Bakht Baidar Khan
Arshad Igbal
August, 2003 Muhammad Riaz

FOREWORD

For a long time the camel hasdn the victim of disregard and deliberate eegbf scientists and development workers.
However, the last about two decades haiteegsed a resurgence of interest in gpiscies. Most of theork to exploit the
productive potential of the camel has been undertakehdsetwho come from such countries that do not even possess
camels. | think this should be more than enough to makeealize our responsibility towards a multipurpose domestic
animal species, of which this country has a sizeable populafie need to investigate its peculiarities and exploit its
potential especially in terms of millknd meat production and to erpt the possibility of increased export of live camels
to several Middle East countries. Presently sonthaxfe countries are importing camels from Australia.

To strengthen the possibility of implementing such plans, we must be equippeteedgtit knowledge about various
aspects of camels. In this connection and as an animatiscragself, | feel pleasure tmention that a book with the title
‘Production and Management of Camelsshmen brought out by experienced teashiesearchers, which should suffice
to meet the needs as mentioned above. The contents dbthkismake me believe that it should be as much helpful for
students, teachers and research exwlas for extension specialists.

Dr Zaheer Ahmad
Professor / Dean
FAH, Univ. of Agri.,
Faisalabad.
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DISEASES

Q. Give a list of diseases @it commonly occur in camels.

Among others following is the list of sikases that commonly affect camels:
Camel pox, contagious ecthyma, canpapillomatosis, pasteurellosis,
trypanosomiasis, pneumonia, influenzastgaintestinal disorders, sarcoptic
mange, tick infestation, fly infestati, dermatomycosis, ocular problems,
rabies, facial paralysis, wry nedyndrome, stiff neck, plant poisoning,
saddle sores, wounds and abscesses.

Q. Discuss, in general, about th occurrence of diseases in camel.
Despite a general reputation of carfel hardiness and resistance, which
largely is true for adult camels, yeyoung camels ar susceptible to
several problems leading to higmorbidity and mortality. Passive
immunity to many diseases is noarsmitted to young camels via the
placenta of the dam and therefore habdacquired after birth. Colostrum
does, however, carry antibodies tsahses to which the dam has been
exposed and passively tsdars resistance to the same diseases to the
newborn camel. Many camel ownerspedally in certain East African
countries, do not allow ghyoung to suckle the mstrum, considering it
bad for them. This practice certainlyntobutes to the lgh morbidity and
mortality rate, which may be asuch as 40% before weaning.

Death of the embryo or foetus inrlyagestation (reasons not yet known)
and occasional outbrkes of abortion contribute further to overall mortality,
poor real reproductive performancedaslow herd expansion rates. Older
camels usually have low death rat8sto 5% per year. In problonged
droughts, deaths in camels do not tpkece until heavy losses have been
suffered by other livestock. Publishe@dormation on thediseases of the
camel is the most plentiful of all search done on this species. This
indicates that camels may be carriefs or are suscepti® to, or suffer
from, a vast array of inféious and parasitic diseases.

Q. Organisms of many diseasesand antibodies to several other
disease organisms have been found @amels. Discuss this statement in
detail.

Bakhat Baidar Khan, Arshad Igbal and Muhammad Riaz University of Agriculture, Faisalabad.



Part — I Production and Management of Camels

Although organisms of many diseases/e been found in the one-humped
camel yet this does not mean thameds are actually susceptible to all
these diseases. The presence of adids to foot-and-mouth disease in
70% of camels in Egyptfor example, is not ssociated with clinical
symptoms. It is not known if the camatts as a carrier of infection or is
able to transmit foot-and-mouth disedseother species of farm animals.
The presence of antibodiés other disease organisms which are of major
concern in other domestic animals lbbut which similarly little is known
in relation to camel includes Anaplaa, Brucella, Toxoplasma, Coxiella
(Q-fever), bluetongue, influenza, pafiirenza, pasteurella, African horse
sickness and Rift Valley fever. Thesatibodies are present over wide
geographical areas and in varyingortions of animals (Table 30).

Table 30. Presence and prevalence sbme virus antibodies in camel

Virus Countries and prevalence*

Parainfluenza-3 Djiboutl 753, Sudan 81/102, Oman
80/30, Nigeria (types-1,2 and R)
43/107

Influenza Sudan (type 1) 5/42, Nigeria types
(A&B) 13/157

Bovine virus diarrhoea $lan 16/102, Oman 7/30

Adenovirus, respiratory syncytiaNigeria 1/157

virus

Bluetongue Sudarl7/445 Sudan 5/102, Saudi
Arabia

Rift valley fever Kenya 22/143, Mauritania 29/41

Food-and-mouth Egypt 69/39 (serum neutralization
test), 15/39  (virus infection
associated antigen test)

African horse sickness Egypt-B3% in imported animals

Pox viruses Irag, former USSR, Pakistan, India,
Kenya (in 5 of 6 herds examined)

Rotavirus Morocca@l9/55

Rabies Mauritania

* Prevalence is expressed@rcentage in number sdmples, thus 17/53 is
17% in 53 samples.
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Source: Wilsoret al. (1990).

Q. Describe the etiology, pathognesis, treatmentand control of
camel pox.

Camel pox is one of the most importamtal diseases in East Africa and
parts of South Asia. It is caused ©ythopox cameli. Its outbreaks mostly
occur during early to middle periods tife rainy season. The disease is
highly contagious, from one anim&b another, but scab contaminated
tools, cloth, grazing areas and humamge also serve as fomites. Camel
pox is reported most often inoyng and immature camels. Recovered
animals show a stable and lifepnmmunity, but there is no cross
protection with other type of pox virus, including contagious ecthyma
being clinically similar. TR main clinical symptomare characteristic skin
lesions, papules appear around nosdnild lips. These papules later on take
the form of vesicles, which eventualypture. There is fever and anorexia;
mandibular lymph nodes are oftenlaged. Facial oedema is quite
common at this stage. The localizedm of pox disappears in about 3
weeks. Clinical symptoms of generaldz form are more severe. Affected
animals show high temperature, seveepression and anorexia. Vesicles
develop all over the body. The pogabs become covered with a thick
brown crust after some time. Severe secondary infections are common.
Septicaemia, reduced feed intake@d resultant general weakness can
precipitate death of these animals.

In dry climates the disease cures itskl wetter areas, the disease can be
severe. Mortality in calves and immetducamels is very high, especially
under poor management conditionst khe effects of morbidity may be
equally important because they caheavy production losses, particularly
in weight gain. Some traditional owrseuse a vaccine made from the mild
form to prevent further spad of the disease. Th&gke scabs from animals
with low levels of infection and insetthem in a wound (skin scarification)
they make on the animal, which is be protected from the disease. The
Lister strain of vaccinia virus aped by skin scarification has been
successfully used to control a sevengtbreak in Bahrain. Along with a
vaccination programme, improved managat strategies could diminish
the prevalence of the diseases. Furtdrcation of herd owners about the
etiology of camel pox, strict seqdion of diseased and healthy young
camels, improved health care inclagilong acting antibiotics, improved
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hygiene and general supportive treatimgill decrease the harmful effects
of camel pox (Schwartz and Dioli, 1992).

Q. Discuss all about contagious ecthyma in camel.

Contagious ecthyma is cagbby the parapox virus. Both the one-humped
and two-humped camels are pronethos disease. Pox-like lesions are
produced by the affectednimals. Modes of transmission are similar to
those described under camel pox.eTVirus is morphologically different
from orthopox virus and can easily loentified by electron microscopy.
Clinical symptoms are sitair to those caused byelorthopox virus, but a
diagnosis based on these lesions cey be presumptive. The main
practical differences between canmEx and ecthyma are that the latter
disease is more severe and affectnala of all ages. In immature camels
the lesions are mainly found awwd the mouth and nostrils and
occasionally on the eyebd The mandibular lymphodes are enlarged. Due
to intensive pruritus animals spend &détime scratching and rubbing the
affected area, resulting in haemorrba@nd skin excoriations. Grazing and
suckling ability is impairedBoth localized and generalized skin lesions
have been observed. Whet recovered animals have a lasting immunity is
not clear, but according to field obsations, recovered animals were not
affected during new diseasutbreaks. Control and care are similar to those
for camel pox.

Q.  Write a note on camel papillomatosis.

Simultaneous outbreaks of contaggoecthyma and papillomatosis have
been reported in camel herds mainlyidg rainy season. Definite modes of
transmission of the disease are incosiele. Morbidity rate is quite high.
Mortality in adult animalss nearly nil, but among affected calves mainly 6
to 18 months oldinder poor management aindlement weather, mortality
rate might be high. Recovered aami were not affected during new
outbreak. The zoonotic potential ofetllisease for human beings or other
livestock is not clear.

In adult animals, the disease resembles bovine papillomatosis. Nodules are
found mainly around éad, neck, shoulder and udder. These become
persistent and may require surgigaimoval. Proliferative localized or
generalized skin lesions develop immature animals. These lesions are
very itchy and affected animals reststintensive scitahing and rubbing,
resulting into haemorrhages. A higltitence of conjunctivitis with severe
secondary bacterial infection has alsmen noticed. Other clinical findings
include marked oedema of the head swelling of the mandibular and
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cervical lymph glands. In some caseauliflower like skin lesions about
0.1 to 0.5 cm evolve around nostradrd lips. Approximately 3 weeks after
formation, the scabs drop off. Clinicgymptoms of camel pox, contagious
ecthyma and camel papillomatosis immature animals being similar, can
be easily confused. Eleotr microscopy has proven te a useful tool to
differentiate pox like lesion&Schwartz and Dioli, 1992).

Q. Discuss haemorrhagic septicaeraiin camel in detail, including

its etiology, epidemiologypathogenesis and treatment.

Haemorrhagic septicaem{&S) also called pasteurellosis is a disease of
bacterial origin.Pasteurella multocida is the usual causative agent. It is
prevalent in buffaloes, cattle and cam&d outbreaks occur mainly during
the rainy season and are commonly seerow lying areas that have
seasonal floods. The disease is ususdlgn in adult animals, but all age
groups can be affected. Mortalitypan reach 50-80% among affected
animals. Mode of infection is belied to be eitherby ingestion of
contaminated feedstuff or by arthropod$ie bacteria are not particularly
resistant and do not survive lomdkan 24 hours on pasture.

Disease onset is acute. Clinicalachcteristics include high fever over
40°C, increased respiration and puilsges and general depression. In
camels, localization chiefly to subameous tissue resulta hot painful
swellings around theeatk. The mandibular lymph nodes and/or cervical
lymph nodes are usually enlarged. Sigsf respiratory dispnoea such as
dilated nostrils or open mouth breiaily and cyanotic mucous membranes
are seen. In the majoritpf cases, haemorrhagienteritis is present
characterized by obvious clinical signf acute abdominal pain and tarry
faeces and coffee-coloured urineffegted animals seldom recover and
usually die in the next 24 to 48 hours.

On post-mortem the most obvioutndings are generalized internal
petechiation under the serosa of theestines, the let and the lymph
nodes. Haemorrhagic enteritis afebions of early pneumonia may be
present. Differentiation from #max, blackleg and septicaemic
salmonellasis is usually done by b&alogical examingon. The absence
of bloody discharge from the naturaldy orifices and a normal appearing
spleen on post-mortem can hédlifferentiate HS from anthrax.

Since HS is an acute and quite aftéatal disease, early treatment is
essential. Treat with antibiotics du as amoxycillin, tetracyclines or
sulphonamides. Give 110 mg/kg boagight of sulphadimidine by mouth
each day for up to 4 dayRecently being used moedfective treatment is
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the injection, popularly known as Doctdin. It is injected (IM) at the rate
of 1ml/10 kg body weight.

Q. Is brucellosis a common problem in dromedary camels? What
organanisms cause it? Suggest pppriate control measures for
brucellosis.

Varying incidences of brucellosis samel (2 to 15%) have been reported
from different countries. Except rige countries, the incidence of
occurrence of this disease in cdnee mostly between 1 and 2%. The
incidence is very low irindo-Pakistan region. Camel may be infected by
Brucella melitensis and Br. abortus and possibly byBr. suis. The precise
pathogenicity of the diseasm camels is not known. Thérucella
organisms have been isolated frocamel milk, aborted foetuses and
vaginal swabs. It is well recognizedatithere are many causes of abortion
and stillbirth in the camel and thisroplicates the diagnas There is little
doubt thatBrucella infection may be a factor in infertility in the camel, but
it may not be as important as it isunvaccinated buffaloes/cattle. There is
supporting evidence thathere camels and cattle are closely intermingled,
infection in the camels has generalBeln significantly less than in cattle.
Experimental infection imon-pregnant camels fiaesulted in only mild
signs of reduced appetite, slight lames and lacrimation. Some authorities
feel that the most significant resultiafection may be premature birth.
Control is best achieved in other spscby the use of vaccines. Both killed
and attenuated vaccines have beeccessfully used in camels. Many
countries have eradicated the digehg reducing incidence by a few years
of careful vaccination followed by testnd slaughter. Brucellosis is an
important zoonotic disease. In mansita debilitating disease characterised
by recurrent fever, night sweats,inp and back pains and depression.
People at greatest risk are thoseovdnink unpasteurigemilk, handle raw
meat and attend parturient animals.oked meat and treated milk is safe
since the organisms are rdgdilled by expure to heat in excess of 65°C
( Manefield and Tinson, 1997).

Q. What do you understand by respiratory diseases complex?
Discuss it in detailin relation to camel.

A combination of various diseased cdiuhs of lower respiratory tract of
camel is called respiratory diseasesnptex. A variety of viral, fungal,
bacterial and parasitic microorganismsd@een associated with outbreaks
of respiratory disease problemsmong camels. The most common
predisposing factors for respiratory dises are suddenanges of climate,
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generally poor management and loge nutritional status. Animals under
other forms of stress such as a@rewding, unsanitary conditions, draft,
cold, rain and those suffering from other health problems and young stock
are the classes maatrisk. Mode of infection and spread depends solely on
the infectious agent. Despite loworbidity and modlity rates, the
recovery period of affected animatsquite long. The negative impact on
overall productivity should not be undstienated due to #hlong recovery
period. Abortion can occur in pregnaahimals, particularly during mid
pregnancy.

Typical clinical signs of acute onsef lower respiratory diseases are a
change in respiratory rate and depivheezing, coughing, uni-or bilateral
nasal discharge (serous, purulent or haemorrhagic), increased temperature,
anorexia, reluctance to we or work, hyperlacrimation, abnormal posture
such as abduction of the elbows, exethdeck, head to ok angle is wider

than usual, swelling above the sinusntadis. Chronic cases of respiratory
disease are characterized by wei¢pgs and intermittent fever despite
grazing. General immuno-depression makes the affected animals more
prone to other irdctions (Table 31).

Table 31. Pathogenic agents assatéd with respiratory disease
outbreaks in camel

Agent Prevalence Disease
Parainfluenza type 1:2:3 regional Pneumonia,

widespread influenza
Influenza virus A/B Regional Influenza
Adenovirus Regional Influenza
Respiratory syncytial virus Regional Influenza
Infectious  bovine  rhinof Regional Influenza,
tracheitis pneumonia
Pasteurella multocida type A | Widespread Bronchopneumonia
Mycobacterium bovis Uncommon Miliary/nodular

tuberculosis

Streptococcus spvery common Pulmonary
Corynebacterium p. abscessation
Actinomyces sp.Klebsiella

Bakhat Baidar Khan, Arshad Igbal and Muhammad Riaz University of Agriculture, Faisalabad.



Part — I Production and Management of Camels

pneumoniae
Mycoplasma mycoides regional Pleuropneumonia
Rickettsia sp. Widespread Pneumonia
Trypanosoma sp. very common Pneumonia
Dictyocaulus viviparafilaria | Widespread Verminous
pneumonia

Echinococcus granulosus | very common Hydatid disease
Cysticercus dromedarii
Dipetalonema evans Regional Pneumonialeuritis
Fly larvae (nasal myias) Widespread Rhinitis
Leeches regional but | Rhinitis

common

Source: Modfied from Schavtz and Dioli (1992).

Typical signs of respiratory diseasekviral origin are often masked by
secondary bacterial invasion. Bactégical and histological examination
should be performed if clearcut dagical diagnosis is needed. Principal
treatment of affected animals incksl antimicrobial therapy, improved
management practices such as bdt@using, hygiene and good nursing
care. High doses of long-acting broagspum antibiotics should be used
in case of bacterial infections. Fisaulormation between the sinus and the
nasal cavity is a common sequel in meases of sinus infection. In case of
nasal airway obstruction due to purdleischarge, relief can be achieved
by regular cleaning and flagg of the nasal cavitwith saline solution. If
treated early, prognosis is usualigod (Schwartz and Dioli, 1992).

Q. Discus the prevalence of Johne’s disease in camels.

Johne’s disease also called paratubesisloccurs worldwide. It is caused
by Mycobacterium paratuberculosis. The organism is shed in the faeces
and it can be ingested with contamtied feed or water. The disease is
widespread in Russia. It has beepared in dromedaries in Indo-Pakistan
subcontinent, Saudi Arabia, UAE ama a camel in a zoo in USA. In
Russia, the infected Baan exhibits severe didrwea. Clinically affected
animals are usually 2 to 3 years okaand they die with 4 to 6 weeks
from the onset of clinical signs. Manyeaof the opinion that the disease is
more severe in camel thémat in cattle. In some spies infection occurs at
or soon after birth by the neonates emttwith an infected dam. Infection
in utero occurs in advanced casesbhuffalo and cattle. The organism is
present in milk of 10% of subclinicaind 30% of clirgal cases. The losses
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due to this disease perram, mainly inbuffaloes/cattle, are conservatively
pegged at over USEbillion worldwide.

Diagnosis has been based upon tweurrence of chronic, intractable
diarrhoea and the identification of acidst bacilli in faeces and rectal
biopsies. The complement fixation temppears to be reliable. CSL Ltd
market a commercial ELISA test undihe name of parachek which has
been found very satisfactory in cattle.idtalso being used in sheep and
goats and should bepplicable to camelsThe condition shows little
response to antibiotics and the infectiedmedary may take up to a year to
die. The genome of the bacteriuktycobacterium paratuberculosis has
been sequenced very recently (Anomous, 2002). The gene combinations
that produce the bacteria responsitle the disease have been identified.
These genes will serve as targets fer development of megenerations of
diagnostic tests that are critically eted for the detdion and ultimate
eradication of the disease.

Q. Are haemorrhagic disease and H&e two different names of the
same ailment. Discuss.

These are not the two names of thensalisease. However, similarity of
signs sometimes may cause confusi@Qertain other diseases such as
haemorrhagic enteritis, Isaonellosis also exhibit somewhat similar signs.
This is a serious disease of camélsinly racing camels in the UAE and
Qatar are affected. Heavy mortalitiesrédeen reported. Major symptoms
are: fever up to 41°C, anals go off feed and stop rumination, frequent dry
cough, lymph nodes around neck shemelling, after a few days sickness
the faeces are mixed with either fremid red or black/tdike blood with

no signs of diarrhoea, the animal sits down and refuses to get up, death
takes place after 3 to 7 days.

After death when the animal is cut open, blood can be seen at various spots
such as inside the mouth, nose, dygipe, in the last stomach and kidneys,
on the sac around the heart and on the guts.

This disease is also known lagemorrhagic diathesis (HBacillus cereus
intoxication. It is causelly a bacterium calleBacillus cereus. This may be
carried on feed contaminated by cattle dung. If medas fed with grain
and other concentrates but not enougighage, the contents of the ruman
(the first stomach) become very acithe acidic conditns also help the
bacteria multiply quicklyand produce harmfdoxins. To avoid creation of
favourable conditions for multiplicatio of bacteria, feed plenty of
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roughage in the feedo not store freshly cut fead bundles since heat is
generated which favours iplication of bacteria.

Since the disease takes a very rapoadirse, therefore treatment usually
fails. However, if HD is suspectede#t the animal quickly. Dissolve 500 g
of sodium bicarbonate in water addench the camel twice a day for at
least 2 days. This reduces acidity time rumen. Inject antibiotics and
antipyretic (Tomanol) drugs. Give drip with electrolytes, glucose and
vitamins.

Q. What type of disease is salmonellosis? At what age camels are
usually affected? Give salient symoms, cause and treatment of this
disease.

It is a bacterial infection csed by bacteria of the gen8almonella. It is
passed on by an animal eating feeddonking water contaminated with
faeces from infected anmfs. Calves over 2 weskof age are the usual
victims. It starts as gastroenteritrsith diarrhoea and can develop into
blood poisoning or septicaemia. It afteesults in death. In suckling calves
up to 20% deaths have been reporatimals that recover often have the
bacteria in their faeces for a long tinteus become a source of infection
for other animals. This disease égjually dangerous for other animal
species and people, especially snedlildren, old people and those with
poor immunity. Therefore infected animals should be handled with great
care. Proper diagnosis is only possible by culturing the bacteria in a
laboratory.

Salient symptoms are: yellowish greenish-grey, foul-smelling diarrhoea,
faeces often contain bloofitver, dehydration, sunken eyeballs, dry mucous
membranes. More often the animakslil to 2 weeks after the disease
symptoms appear, but inrnyeacute cases may die within 24 to 48 hours. In
septicaemic cases, body temperaturesriapidly, the animal becomes dull,
rests and does not get up, shows cliffy in breathing, uncoordinated
movements, lungs and joints may become inflamed (K. Rolledsah.,
2001).

To treat the infected animals, giveytatracycline antibiotic by mouth as
well as through injection. Inject erfloxacin (e.g. Bayil) 5 mg/kg body
weight. Treat with oral relgration fluid. Give a dripf 5 litres or more of
lactated Ringer’s solution mixed widodium bicarbonate. However, if the
animal is not treated withh 24 to 48 hours, it isikely to die. Moreover,
once the septicaemic form has develogezhtment is ofte not successful,
especially if lungsre also involved.
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Since prevention is better than cutleerefore, vaccinate breeding females
during pregnancy so that the antibegliare transferred to the newborn
calves. Make sure that calves getmasch colostrum agossible and as
early as possible after birth. Separsitgk animals from healthy ones. New
animals entering the herdalld be kept separate for about a month. Keep
drinking water and troughs cleandafree of contamination by faeces.
People treating sick calves should maindle healthy calves at the same
time.

Q. Give the local names of Anthax. Discuss all about this disease.
There are several local names of Anthir8ome of these are sut, sujhan,
mohri etc. It is a highly infectioudisease. The sick anal meets a fatal
end. Bacillus anthracis, which is extremely res@iht to high temperatures
and drought, is the causagjent. The disease iarsmitted through grazing
close to the ground and by inhaling duBiting flies (talanids) and nasal
bot flies are also the probable sourcesrafismitting this disease. Watering
points, livestock markets and othplaces where animals are crowded,
predispose them to anthrax.

The usual signs are: high temperatuegid death witmo signs of illness
before hand, blood coming out of mbuhose, anus (blood dark red and
does not clot), most often best animalghe herd are affected, diarrhoea
and pain in the abdomen, bloat, galrswellings on the throat and neck,
fast irregular pulse, the sgle enlarged 3 to 5 times.

Treatment requires immediate injectiof penicillin 10,000 units/kg body
weight and streptomycini®g/kg body weight intéhe muscle twice a day.

It must be remembered that anthraxaifighly infectious disease that can
kill people. Be careful wén handling animals thatre sick with anthrax.
Do not touch them or their blood. Wealastic bags on your hands in case
you must touch them. Vaccinate camelth Blanthrax or anthrax vaccine.
Avoid grazing where anthrax has pi@ysly occurred. Do not open the
carcass. Avoid touching a carcass olaaimal died of anthrax. To stop the
disease from spreading, destroy the asscby burning radr than burying

it. Make sure it burns completely (K. Rollefsetral., 2001).

Q.  Write a note on prevention aml treatment of tetanus in camels.
Tetanus is rare in camels, mostlyninens and horses are affected. Clean
deep wounds promptly with pasium permanganate or hydrogen
peroxide. Put the animal in a quielark place or plug its ears and put
patches on its eyes. Inje@D00 units tetanus antitaxunder the skin. Inject
penicillin for at least 7 days. Inje@ropionylpromazine (Combelen). To
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calm the animal, inject a muscleelaxant such as Methocarbamol
(Robaxin). Locate th infected woundopen it to expose it to the air, drain
out the fluid and dress it with arantiseptic such as potassium
permanganate. If the animal cannot éa¢d with milk, oatmeal gruel and
linseed gruel by working it into mouth from the side.

Q. What type of disease is skin reosis of camel? Discuss briefly its
various aspects.

Skin necrosis is an infectious disea8evariety of infectious agents have
been isolated from necrotiskin lesions, includingactinomyces cameli,
streptococcus sp., staphylococcus aureus and corynebacterium sp. Dietary
salt deficiency has been asgied with outbreaks dhis disease. Spread of
the disease occurs through close physsoaktact such as crowding at water
sites and night enclosures as weltla®ugh contaminated fences and trees
where affected animalsgert to rubbing and sdiching. Immature animals
are affected more than adulkdortality is usually low.

A single, flat ulcerative lesion is claateristic of the disease but multiple
lesions may be seen occasionally. The head, neck and shoulder region are
the commonly affected sites. Painfuledlings of small skin areas mark the
beginning of the diseas&kin necrosis startg1 the center and spreads
outward, followed by sloughing of omotic tissue. Circular ulcers of
varying diameter (2 to 10 cm) amtearly demarcated from surrounding
healthy skin. Secondary bacterial icien results in purulent discharge.
The draining lymph nodes are enlargat painful. Healing takes 3 to 4
weeks and scar formation is commdrisk of septicaemia is high when
lesions develop on top oégional lymph glands.

Septicaemic animals should immedigtble administered broad-spectrum
antibiotics and provide good nursing care. Treatneétesions consists of
good debridement (removal of foreigmaterial and contaminated tissue),
flushing with iodine and topical dssing with anti-bacterial and insecticide
preparations. Regular supplementi@eding of salt may reduce the
incidence of skin necrosis.

Q. What type of disease is ral@s? Discuss its etiology, clinical
findings along with treatment/control.

Rabies is an important zoonotic vidisease. It is vdespread throughout
Africa and most of the Asian countsieAll animals apdrfrom reptiles and
birds are susceptible to the diseakaportant carriers are domestic and
stray canines and wild carnivores suchea&als and wild dogs. It is mainly
transmitted by bite wounds. Incubatiperiod ranges from one month to
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several months. Rabies is consideaddtal disease, however, recovery has
been reported.

When an animal is bitten by a rabidg] infectious saliva enters its body
tissues, the virus replicatethen travels to the &in and from there to the
salivary glands. Typicabehavioural changes in rabid animals are often
accompanied by progressive paralySi@mmon behavioural changes are
viciousness, increased activity or gation and pica (compulsive eating of
non-nutritive substances). Dumb andidus are the two forms of rabies
observed in camels as well as other atgnThe furious form of rabies is
common. Rabid camels show profusdivedion due to paralysis of the
throat, the animal being unable to swallow. Ehexr aimless running off
from and to the her@nd increased aggressiveness. It must, however, be
kept in mind that behavioural chang#gs occur in animal affected with
brain diseases. Normal ingestion, loumtion, rest and sleep behaviour can
be modified exhibiting an increase decrease. Marked changes in social
behaviour towards man and otherimaals are also seen. Increased
aggressiveness and activity in camels have also been noted in case of
coenurosis, a bacterial meningitis causedlilsieria sp. and nasal bot.

Since rabies presents a high zoonas& for human beings, animals with
rabies-like symptoms shild be immediately @ated and killed if
evaluation of their history is sugde® of rabies, such as previously
attacked by wild carnives or stray dogs. Contliag rabies in endemic
areas is only possible through s$savaccination of stray dogs and
immediate elimination of suspedterabid animals. It is strongly
recommended that all persons who frealy handle domestic or wildlife
should receive a pre-exposure imnaation. Titres sbuld be checked
every year.

Q. Discuss the frequency of ocetence, etiology and control of
toxoplasmosis in camel.

On serological evidenceghe camel has been fourid have quite high
incidence of Toxoplasma gondii infection in widepread locations;
Afghanistan 73%, Egypt 3 to 6%,do-Pakistan subcontinent 11 to 13%,
Somalia 16%, Sudan 23% and Turkme2fiato 73%. In oneamel showing
dyspnoea and pyothorax (puaspleural cavity) 24 litresf turbid fluid were
drained from pleural cavity.Toxoplasma tachyzoites were found in
macrophages (any form of mononucl@dragocytes) in smears. The fluid
had a titre of 1:20000 foF. gondii. There is a possibilitthat infection may
be a factor in infertility and/ooccurrence of abtion. Because of. gondii
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infection, the camel must begarded as a significant public health risk to
closely associated humans. Infectiangy range from slight fever, sore
throat, lymphadenopathy, splenorag joint soreness to abortion,
stillbirth or neonatal death ven human femateare infected.

Diagnosis is based uporvariety of serological tests (complement fixation,
flourescent antibody and ERA) and demonstration of the organism in
affected tissues. Focal necrosis is the typical lesion.

It is a common cause of sporadic dlwor and infertility in sheep. Control
can be effected by deliberatelyxp@sing young sheepo infection
sufficiently in advance of their firgbregnancy for immunity to develop.
The known hosts of the parasitge the domestic cat, mountain lion,
leopard cat and bobcat. In these angnabcysts are formed and passed in
faeces. Infection initiates in normmune animals that ingest them.
Ingestion of oocysts resulia sporulation and release of sporozoites that
pass to extra intestinal tisss1 Carnivores are infect by ingestion of cysts
present in infected flesh. The paraggeintracellular. Treatment is based
upon combination of sulphonamidasd pyrimethamine, but may not be
possible on a herd basis in largenaa species. Control is based upon
hygiene and adequate cooking rakat. Cat litter and faeces should be
disposed of in a safe mannendagloves worn during the process
(Manefield and Tinson, 1997).

Q. Discuss the occurrence of masi#t in camel, indicating the
causative organisms, syptoms and treatment.

Mastitis appears to occless frequently in the camgdan in oher domestic
milch stock. It is interesting sin@omestic milking canls are often fitted
with udder covers to prevent sucldi, which become contaminated with
milk and are rarely washed. Despite ¢tntamination, probably the cover
reduces incidence by providing gbection against trauma and gross
contamination. It is possible that twin duct anatomy of the camel teat in
some way protects against mastitiseact that camels are mainly found
in dry arid climate, which generally helps in the reduction of
contamination.

Peracute gangrenous mastitis does occumndraly. It usually just results in
the sloughing of the affected mararg unit(s). Adequate antibiotic
treatment should be provided for ab@utlays. It has been associated with
Klebsiella pneumoniae and Escherichia coli infection. In milder cases
swelling, heat and pain of the infedtmammary unit may be seen, while in
some signs may be restricted to changethe milk in the form of faint
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discolouration with bloocdand may be some flocculated material present.
Saphylococcus aureus, Streptococcus sp. andPasteurella haemolytica are

the most common primary pathogens, whHie coli, Pseudomonas sp.,
Miorococcus and Klebsiella are believed to be secondary infections.
Abscess formation in the inguinalnhph nodes (mammary nodes) occurs
occasionally but causes consideratliscomfort. Usual treatment is local
poulticing with phlegmon oitment for about 5 days. Surgical drainage is
sometimes required to relieve pain.

Subclinical mastitis is bably more common. Ene is reasonably a good
correlation between somateell count (SCC), Califrnia mastitis test and
the presence of subclinical infectioBubclinical cases had 7.4 to 12 X
10°/ml milk. Surf field mastitigest developed by Muhammatal. (1995)
has shown good responsedetecting subclinical mass. It is very cheap
too.

Treatment is best based on cudtuand sensitivity and the use of an
appropriate antibiotic inked into the infected quarter(s) and administered
parenterally. The infusion of bovinantibiotic mastitis ointment is
complicated in the camdlecause each teat has two relatively fine ducts,
which do not allow insertion of ointmétube nozzles without discomfort.
Since the ducts originate from separetterna, therefore both ducts of any
infected quarter should be infusedtwointment. Really difficult animals
may have to be tranquillised and rdllen their sides with the hind legs
roped back. Before udder infusion, oxyin, 5 ml IM, is administered to
induce ‘let-down’ and allow a more aplete emptying of the udder. The
teat should be cleaned with alcoholdadisinfected with pyodine prior to
infusing ointment. Commonly usedfusions are Mastalone once daily,
Ampiclox 12 hourly andOrbenin LA one tube tiee times at 48 hour
intervals. Time of withholdingthe milk from human consumption
subsequent to the final treatment,irdicated by the manufactures should
be strictly observed. Full doses af compatible antibiotic are injected
parenterally to maintain blood levels for a period of 5 days. Baytril
(enrofloxacin) has been found to enter milk very quickly after injection
(Manefield and Tinson, 1997).

Q. Name important zoonotic disases with reference to camel
production and give very brief account of some of them.

Anthrax: It is a bacterial disease awdn cause considerable losses in
camel in affected areas. It can benfused with black leg (blackquarter
caused byClostridium chauvoei), but anthrax does not cause skin
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crepitation (crackling sod). Death is sudden iperacute cases. The
organism invades man by inhalation, isgen or skin contact. It is highly
fatal in man unless treated promptly.

Brucellosis: BothBrucella melitensis andB. abortus and probabl\B. suis
can infect camel. However, abortiondapremature birth has many causes
in camel. The organism has been isolated from camel milk, aborted
foetuses and vaginal discharge. Man ba infected by ingestion, handling
infected material and camgtival contact. The infection in man is severely
debilitating to fatal.

Echinococcosis (Hydatidosis): The camel is an important intermediate
host in this disease. The incidencdiigh wherever camels are found. Cysts
occur in both liverand lungs but camel is imteediate host only. It is a
slowly developing but potentially fdtaisease in man resulting from cyst
formation in liver, lung, and often ibrain. In some countries human
infection rate is up to 4%0ogs and other canigiould be prevented from
eating raw organs, especiathyose containing cysts.

Influenza: There is plenty of evidee of various mammalian species
including camel being naturally infectedth influenza virus. A strain of
virus that caused illness in bothethocal Bactrian camels and human
population has beendakted in Mongolia.

Leptospirosis: The incidence in camelsas been reported only from
Egypt. L. icterohaemorrhagica has been shown to cause haematuria and
abortion. The disease is usually mitdman with influeza like symptoms
lasting about 10 days; in rare casasningitis has been reported. Infection
is by contact with skin or conjuctiva.iM, urine as well as wet soil may be
sources of infection.

Plague: Camels can intengifplague caused byersinia pestis, classically
carried by rodents and transmitted bgaf, by interaction with the rodent
population. In man the disease hasaaate highly fatal septicaemic form,
and a less acute form shown by lympide enlargement. The handling or
ingestion of camel products can tangerous. The bacterium can survive
up to 5 days in milk, 23 in pelt:d 165 days in spuin and exudates.

Q Fever: Q Fever is a rickettsial diseasnd ticks can be involved in
transmission. The organisr@dxiella burnetti) causes no noticeable disease
in camels, but serology has beersifive in up to 39%camels in some
regions. Humans may be infected ibjalation of dung contaminated dust
and ingestion of, or contact witlomtaminated camel pducts. Symptoms
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in man are similar to severe influma, fever and secondary pneumonia
lasting 5 to 15 days.

Rabies: It is spread mainly by bites aifected animals. The virus present
in their saliva is inoculad in the bite trauma. Kes are the main reservoir
of the disease. Camels can be infedigdiog or fox bits, but the chances
of spread from camel to man appeab&small. Nevertheless, camel bites
in endemic (prevalent in a populati or geographical areas at all times)
areas should be regarded potentially dsogs, especially if the animal is
showing signs of unusudlehaviour at the time of bite or does so within
next 7 to 10 days (@ns such as unusual aggression, chewing inanimate
objectives with salivation or self mutilation.

Rift Valley Fever (RVF): RVF is a serious, sometimes fatal, viral disease
of man and ruminants. Transmissiorbisinsects including mosquitoes of
the gener&ulex, Anopheles andAedes andCulicides sp. Mainly it occures

in African countries of Egypt, Nige and Sudan. In camels the only
reported sign of the disease has baanincrease in abortion rate during
epizootics of RVF usually associatetth increased seasonal rainfall. Man
can be infected by handiinnfected carcasses. dlsymptoms are malaise,
headache, chill and fever, while fataleh@orrhagic forms have also been
reported.

Dermatophytosis (Ringworm): It is a skin disase in camels under 3
years of age with a peak incidenbetween age 3 to 12 months. Small,
round alopecic areas appear on diffierparts of camel’s body. Handlers
may become infected and exhibit tygi ringworm lesions on their skin.
Secondary bacterial invasion caasnflammation and suppuration.
Salmonellosis: It is suspected as bgina common zoonotic bacterial
disease. Sometimes serious outbrehl&ge been reported in the camel
characterised by foul slling blackish-green diarrhoea. Chronic cases
exhibit intermittent diarrhoea andaglual wasting. Abortion is common,
also death may occur. Man becamenfected from contaminated
surroundings or animal products. Theafise takes the form of diarrhoea,
abdominal pain and vomiting. Adults mikysrecover but the disease is very
dangerous to children.

Sarcoptic Mange: The miteSarcoptes scabel cameli causes this important
disease leading to debilignd disrupted productiyit Man can be infected
from close contact such as ridingiafected camel. Infected humans suffer
intense hand and body irritation.
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Toxoplasmosis: Infection with the parasit&€oxoplasma gondii can cause
abortion and/or infertility in the caméflumans can be infected by handling
raw products or consuming inadequyateooked meatleading to mild
fever, lymphadenopathy or to seriowporadic cerebral involvement.
Abortion and stillbirths have also been reported.

Tuberculosis: This bacterial disease mre in camels. An occasional
incidence in a herd, however, may reaclkevel of 9 to 10%, resulting into
slow wasting to emaciation, witltoughing and respiratory distress.
Transmission to man is via milk, saliea water contaminated by affected
animals. Evidence of the disease is similar to that in animals.

Q. Describe etiology, clinical fndings, pathogeneis, treatment and
control of trypanosomiasis in camel.

Trypanosomiasis, usually causedcamels by the protozodmypanosoma
evansl, is a major clinical disease andusa of economic loss. Unlike other
trypanosome specie3, evans does not have to undergo part of its life
cycle in tsetse flies and it is transmatteechanically byther biting flies.
These flies are usually of thebnid group, mainly of the gentdiabanus,

but some so called stable flies of the ge®mnoxys, also transmit the
disease. In some of East Africanuotries, the major tabanid vectors are
Philoliche zonata andP. magretti.

Trypanosomiasis is mostgualent in the rainy perds of the year. Herders
usually keep animals away from tsetinfected areas and other known
centers of infection but vem systems are forced to become sedentary, the
risk of infection increases. Riverirgreas, large irrigation channels and
watering points are always majormgdger areas, which cannot be avoided
completely. All age group are susceptible and repeat infections are
common. Animals under any form ofess, including lactating females, are
especially vulnerable to infectioneBause of the suppressive effects on the
Immune system, infected iamals also become susddge to other diseases.
Having been present in the blooaldalymphatic system, trypanosomes can
penetrate the central nervous syst&md joints and thus may become less
accessible to treatment and to clinickhgnosis by deonstration of the
protozoan in the peripheral blood stne. The trypanosomese present in
the blood when the camel has fever.

Many older tests for detecting tgposomiasis, including mercuric
chloride, are still used for. evansi. Modern, rapid and effective techniques
are increasingly being employed, inding complement fixation and card
agglutination tests as well as enzyme-immunoassay (ELISA) and radio-
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immunoassay (RIA). These are muaore effective in detecting the
disease than the older ones. Resedraf shown immuno-assay to be at
least six times more sensitive th&aematocrit centrifugation and it is
recommended that ELISA should beedsin the routine diagnosis of
infection. New techniques are beidgveloped rapidly and even ELISA
may no longer be the most useflihgnostic tooln near future.

Another method for the detection Ibfe trypanosomes ilood is by the
use of ion exchange columns. The mxchange gel is packed into plastic
syringe bodies and theypanosomes are collected in sealed Pasteur
pipettes. After centrifugation, the pipe tip while immesed in a very
shallow water bath, is emined with a 20 X olective. Trypanosomes may
be seen undulating in the fluid withilne pipette tip. The method is claimed
98% accurate, but requires more pafatus, preparation and skill
development time. More recently a lagyglutination antigen test has been
developed and is marketed as ‘@ex’. It comes with all necessary
equipment and reagents and cancbenpleted in thefield in about 20
minutes. The test has been declagedliagnostic t@akthrough by the
manufacturer.

The major symptom of thacute form of the dease is severe anaemia.
However, in camels the disease dudtevans is usually chronic. This is
typically shown in slow weight ks, intermittent high fever, general
muscular weakness, especially imdhiquarters, pale mucous membranes
and collection of fluid, especiallin the abdominal igion. Packed cell
volumes of blood plasma are usually2@% in infected animals compared
to an average of 30% (range 24-42%h@althy ones. In nte severe cases,
late term abortions and prematuretlis of calves are very common in
pregnant animals, resulting alsoloss of milk production.

Health care and hygiene programmes loalp in control. Watering at night
or at midday reduces the risk of beipidifen by flies. Preventive measures
before the onset of the disease (@bprophylaxis) and curative measures
after the disease is clinically evidef€hemotherapy) have shown varying
success in controlling and combatinge tlisease (Table 32). As for all
trypanosome diseases, drug resistadae to misuseand especially by
using too small doses or diluting the drug with water or some other liquid is
an increasing problem. In addition,nse drugs that are effective in other
domestic livestock are poorly todded by camels. Newer drugs,
particularly a new arsenic-basedmpound and pour-on repellents are
helpful in controlling/preenting the disease. Mamew drugs are easy to
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handle, can be administered by a variet routes, have wide tolerances,
are long acting and may be released the metabolism @r a long period
of time for even greater effect.

Until eradication becomes feasible,guéar monitoring is necessary to
prevent large scale death lossesareas having acute outbreaks and
diminished production anathletic performance witthe chronic form. The
efficiency of monitoring will be greathassisted by the aitability of the
ELISA and PCR tests. Simple monitoriog the basis ofrequent (1 to 2
weeks apart) estimation has proved usefudreas with lgh death risk. All
camels with a PCV <25% were treated.
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Table 32. Drugs and their dsage for treating camel
trypanosomiasis

Drug Dosage and Effect Remarks
route
Chemical Trade
name name
Isometamidi | Samorin 50- Curative Severelocal
um chloride 100mg/100 reaction by
kg body IM route
weight IV
Cymelarsen 0.25 mg/kg| Curative —9Deep IM
days injection
Suramin Naganol, |12 mg/kg| Curative (not Paravenous
Antrypol body weight T.congolense | injection
A\ ), causes
prophylactic | severe
3 weeks reaction &
absceses
Quinapyrami| Trypacide | 3-5 mg/kg| Curative Local tissue
ne sulphate body weight,| (T.congolens | reactions
methylsulphg Antrycide | subcut e & evansi) | common
te sulphate
Noroquin
Quinapyrami| Trypacide |5-8 mg/kg| Curative Local tissue
ne chloride| prosalt body weight| prophylactic | reactions
methyl subcut (4-6 months)| common
sulphate

Source: Wilson (1998).

Q. Discuss the cause, symptomsd treatment of Dipetalonemiasis.

It is caused by a parasitic woripetalonema evansi), which lives in the
spermatic cord, blood vessels in theg, the heart, the lymph nodes and
the mesentery. The wormrlae live in the blood. Tdhdisease is carried by
Aedes mosquitoes. Whether the dige@ain be carried by other biting
insects such as ticks drefls is not precisely known.

It is a serious problem in Pakistand has also been reported from some
other areas. It reduces the conditiontlé affected amals leading to
shrunken hump, difficulty in breathirgnd enlarged testes. The disease
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has a long course and rensléhe camel unable to work. The worm larvae
can be seen through aaroscope in a wet blood film, moving around like a
snake. The larvae measure 250 to 290Ilpmy and 6 to fam wide . This
disease can be confused with trypsomiasis and conditions arising from
other internal parasites and poor ftign. Prevention may be effected by
controlling biting insects. Sick aninsakhould be treated with Ivermectin
injection (0.2 mg/kg body weight) subcut. Repeat it after 3 weeks (K.
Rollefsonet al., 2001).

Q.  Are camels prone toparasitic diseases?

Yes, a wide range of parasitic éases are found in camels, including
internal and external pasiées. Although mortality dectly due to parasitic
diseases is very low yet economic Ildsscause of parasite infestation is
undoubtedly important.

Q. Name the important internal parasites found in camel. Also
mention their sites and disorders caused by them.

Helminths (roundworms) and cestodesp@worms) of the gastrointestinal
tract are the most common internal parasites. Some Hagnonchus
contortus, are common in many animals, while others includidg
longistipes, Camelostrongylus mentulatus and Globidium cameli, are
virtually restricted to camelsTrichuris, Impalaia, Trichostrongylus,
Cooperia andesophagastomum are some other important round worms of
camels.

The major clinical synptom of parasitic gastroenteritis is severe diarrhoea.
Diarrhoea may result from other causmasch as sharp changes in diet,
especially at the beginning of theins Parasitic gastroenteritis may,
however, be linked to the rains throughugsurge in parée burden at this
time. In acute cases of diarrhoea, there is severe loss of body fluid and
minerals resulting into rapid loss of body weight and condition. Parasitic
diarrhoea can usually be cured byoad-spectrum anthelmintics used
strategically. If bacterial or viral faction is also suspected, long-acting
broad-spectrum antibioticand sulpha drugs redudee severity of the
problem along with oral replacent lobdy fluids and supplemental feeding.
Close attention should be given teanagement including cleanliness of
watering points, rotational grazingnd frequent changing of night
enclosures or bedding grounds.

The Arabian camel is a principal intezthate host of hydalosis, which is
also commonly referred to as echinocosis. This disease is a major
zoonotic (animal diseasgansmissible to man der natural conditions)

Bakhat Baidar Khan, Arshad Igbal and Muhammad Riaz University of Agriculture, Faisalabad.



Part — I Production and Management of Camels

problem in many camel-rearing areas. Cyst&diinococcus granulosus
are found in camels over a very widearTable 33). Prevalence rates are
usually higher in camels than iother domestic animals, as is the
proportion of viable cystsMost cysts are in liver but the lungs are also
seriously affected. In noadlic lifestyle, failure to dispose of hygienically
the human faeces and living in clossse@ciation with dogs is probably a
major etiological factor in man-gecamel cycle of this disease.
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Table 33.  Distribution and prevaknce of hydatidosis in camels
Country Animals | Infection Remarks
examined| level
(%)
Egypt 155 31.6 | Mainly in lungs (70.8% infection
with complement fixation test
204 8.3 0.2% infection in cattle, 0.4% |in
sheep
Ethiopia 78 5.1
India 40 50.0 | Allin older camels, 14.7% fertile
Iraq 152 20.4 | Mostly in lungs, 51.6% fertile
Libya 204 16.7 | 59% in adults, 5% in young, 58% in
lungs, 40% in liver
Morocco n.a 80.0
Nigeria 3598 55.5 | Lungs,liver and spleen, 38% fertile
Saudi 612 4.7 Mainlyin lungs, 38% fertile
Arabia
Somalia 958 14.8
300 6.0
Sudan 51 35.3 | 83% in lungs, 46% in liver and 17%
cysts in liver fertile
141 45.4 | Lung involved in 91% cases

n.a. = not available.
Source: Wilsoret al. (1990).

Bacterial and other microbial parasitismtbé gastrointestinal tract is also
widespread. Coccidiosis (due fimeria sp., usually E. cameli and E.
dromedarrii) is a major debilitating diseasé young stock. Other common
pathogens such aSalmonella sp., Eimeria coli (causes coccidiosis),
Clostridium perfringens and Mycobacterium paratuberculosis also cause

severe morbidityM. paratuberculosis causes Johne’s disease leading to
very severe diarrhoead wasting (Wilson, 1998).

External Parasites

Q. Give a detailed account of sarcoptic mange in camels.

Sarcoptic mange is one of the importdigeases of camel. It is caused by
Sarcoptic scabiei cameli (a minute burrowing mite). It is a widespread and
contagious disease. It is transmitted through close physical contact at
watering holes, dust bath areas ammlsing enclosures. Contaminated
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objects such as grooming tools, blankets and saddles also act as fomites
(agents of transmission of an infection). Young, immature, stressed adults
and debilited animals are generallffeated and usuallglevelop into the
chronic generalized form of mangelealthy animals if affected, have
localized lesions. Poor management and inclement weather can increase
morbidity and madality rates.

Eggs deposited by female mites in boeny outer layer othe skin undergo

three development stages (larvae, phisand adults) imbout 17 to 21
days. The adult mites mechanically dgmahe skin of the host by making
minute burrows. Allergic reaction ishown to mite saliva and faeces
usually followed by secondary infian. Intense pruritis evolving small
vesicles and inflammatory reactiontbe skin characterize the beginning of

the disease. Pruritis is severe and affected animals resort to extensive
rubbing and scratching. Affected aredmow loss of hair and become moist
and suppurative. Fully g¢eloped mange is characterized by scab formation
and thickening of skin. Most affectedeas are the heaalxillary, inguinal

and perineal areas. Chronic cases ohgeashow grey coloured and folded
hyperkeratotic skin. A#icted animals show a meral loss in condition,
decrease in milk production and poor reproductive performance.

Successful treatment requires improvement in management practices and
overall sanitation. Overcrowding, mingljrof affected animals with healthy

and contact with contaminated tool®sald be avoided. It is recommended
that whenever possibleffected animals should be treated and handled by
only one person, who is not involvedth handling unaffected animals,
because herders can alsoveeas fomites. Topicalpplication of acaricides
present an effective, but labour inséve treatment. Vigorous brushing of
affected areas with dip solutions mecessary. The treatment may be
repeated each ten days until healing is complete.

Systemic treatment wittvermectin, subcutaneousigjectable antiparasitic
drug, has shown good results in colling and treating camel mange. The
recommended dosage for cattle 1ml/50 kg body weight is effective in
camels. Occasionally local tissue reat such as swelling or abscessation
can be observed. Despite efficacyia@rmectin, its clinical response takes
time and treated camels can still bes@urce of infectn until clinical
response has fully taken place. In aduditi spraying with an acaricide to

kill mites on the skin is advisable.

Q. Describe the etiology, symptoms and treatment for camel
dermatomycosis.
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Dermatomycosis also known as ringww is the skin condition resulting
from infections by one or several funghese usually include the three
genera namelyrichophyton, Microsporum andEpidermaphyton. The first

is the most common organism imeals. High humidity, overcrowding and
nutritional deficiency (vitamin A?) areonducive to the disease. As many
as 80% of calves show symptoms ffeated herds but spad is slow and
mortality directly from dermatomycosis rare. There are two clinical types
of ringworm. The first shows typical frgworm’ lesions that are grey-white
in colour, circumscribed 1 to 2 cm idiameter, slightly raised hairless
patches. The second is a more gdimd infection and in this case the
problem may initially be confused withange. Infections in older animals
are rare, presumably immunity develggféer an attack. Diagnosis can be
made tentatively on symptoms but should be confirmed microscopically.
For direct microscopic examinatiosamples are placed on a glass slide,
then covered with 20% potassium hygxide or sodium hydroxide, shortly
heated up and then examined foegance of fungal mycelia and spores.
Scrapings for examination should beaibed from the edge of the rings as
the aerobic fungi cannot sur@wnder the crusty lesions.

A variety of medications for treaty ringworm in other livestock are
available (Table 34). Lesions should $&ubbed cleamwith soapy water
first and all scabs and lesions removed niigsburnt as they are likely still
to be infective. Whole body treaent using sprays and washes is
recommended when an entire herd feettd. Where secondary infections
of bacteria are evident, an antitsotreatment should be added to the
curative regime.

Table 34. Common medications usedo treat dermatomycosis in
other livestock species

Dispension/drug name Directions

Ointments

Whitfields ointment

2-4 % thiabendazole ointment dwto four times/day every 5
days

Propionic ointment

Solutions

Lugol’s iodine stution onceevery2™ day

1:200-1:1000 quaternary ammoniumnce every ? day

compounds

Hexetidine once a day
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0.01% - 0.1% natamycin twice ever)) day
Sprays/washes
Agricultural Bordeaux mixture onakaily for 5 days then weekly

0.5% lime sulphur

0.5% sodium hypochlorite
1:300 Captan

0.5% chlorlexidine

Systemic
10% sodium iodidelg/14 kg body intravenous (once), repeat after
weight one weak

Source: Schwartz and Dioli (1992).

Q. Ticks commonly found on camelsbelong to which family? In
what way ticks harm camels?

Ticks commonly found on carsebelong to the familyxodidae, the so
called true ticks. Female ticks deposit their eggs in sheltered spots. The
newly hatched larvae alsmalled seed ticks wait ovegetation till they are
attached to a suitable host whereythifeed themselves on blood and or
lymph of the host till thy are fully engorged. By detach after having
engorged. Each developniestage (larvae, nymph and imago) of the tick
requires a new host after feedingclement weather has a negative effect
on hatching and moulting time. Afteainy season there is a marked
seasonal decrease in tick burdens aamels. Average tick burden in
dromedaries kept under pastoralistsl @omadic conditions is about 50 to
100 ticks per animal during the dry season.

Physical irritation and wounds causky ticks may allow entry of other
disease organisms and blood lossnfrdneavy infestations can cause
anaemia, especialip young calves. An adult feale tick can remove 2 ml
blood. Adult ticks are usually seamound anus and gigalia but nymphs
often hide in the longer hair algnthe back, hump and neck. Heavily
infested animals show anaemia,ngmal loss of productivity and body
weight.

A thorough examination is necessarydiagnose tick infestation. Heavily
infested animals should be treated wpbur-on acaricides or sprayed. In
adult animals, regular applicatioaf tick grease to common sites is
recommended. Immature animals edplly suckling calves should be
regularly treated in the first few mdrgt with pour-on acaricide to reduce
preweaning mortality duéo heavy nymph infest@an. Avoiding heavily
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tick infested grazing areas, overcramgl at watering sites and holding
enclosures will also help to control tick infestation.

Q. Discuss tick infestaibn of camels in detail.

Tick infestation of camels is a umksal problem. All age groups are prone
to it. It can be particularly trouldeme where high-density husbandry is
involved such as resting camps raicing and breeding camels. Most of
such ticks are members of Ixodidaenily, commonly known as hard ticks.
Infesting ticks vary from region to region ekdyalomma dromedarii is the
most common on the Arabian peninsula withanatolicum excavatum also
being common there and in North Afridaermacentor sp. are commonly
found in Asian region. In AustraliaBoophilus microplus, the common
cattle tick, also infests camels hedttle are its preferred hogtmblyomma

sp. are found on camels in Africa and Arabihipicephalus sp. occur in
Ethiopia and Kenya. In Australian East Coast regions, wiheodes
holocyclus is found, clinical cases of pEysis may be seen in young
camels recently inoduced to the environment.

The life cycle of ticks may vary from two three hosts depending upon the
environmental conditions and hostadability. Clinical signs vary and
depend upon the age of the host aniarad the degree of infestation. In
young animals very heavy infestati with larval and nymphal stages
(thousands of ticks) may cause markiethility, anaemia and death. Camels
aged 2 to 3 weeks havedn observed to @idue to thousands of larval and
nymphal ticks attached. These are olotious unless the examiner runs his
fingers through its coat. The legs @dmels introduced into rested camel
yards may be literally attacked byde numbers of adult ticks. The camels
thus attacked are found runningoand within the yard stamping and
shaking in distress due to irritation. Ticks most commonly attach to
perineal, inguinal and axillg regions but generakzl attachment masked
by winter coat, can lead to irritation wh results in some hair being lost
from rubbing and bitting.

Most commonly the results of tick festation manifest as secondary
problems. This may be focal of bagal abscessation at the points of
attachment, especially under thél nd on the perineum. Myiasis may
result at these sites of sdessation or, especially serew worm areas, as a
result of bleeding from atthment sites. Corneal ulceration can result from
attachment of a tick to the eyelid gm. The cornea may be scratched due
to the head being uséd rub an irritable leg area with tick attached.
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Camel ticks may be involved in @éhepidemiology and spread of many
diseases. Some of these are of no clinical significance in the host animals
but of considerable importance tchet livestock and dangerous to man.
Among these areYersinia pestis infection (plague), Crimean Congo
Haemorrhagic Fever (CCHF) a deadly zoonosis, dermatophilosis, FMD,
rinderpest etc. Full significance of thiek/camel role as a vector/reservoir
for many diseases is n@hown as yet. It is, however, advisable in the
interest of animal hygiene, to minimize tick infestation in camels whenever
possible.

The old method to pluck the ticks dffe animal body does not work and is
highly risky. Most commonly availabl acaricides are effective for tick
control but overuse of understrengtiusions appears to have led to tick
resistance developing inme areas. Barricadé’ Fjives good continuing
protection if repeated ewy 4 to 6 weeks. Nucidbland Malathiofi and
Amitraz are effective as long as resistsinains are not involved. The larval
stages of many ticks are highly rearst to chemical treatment. It has
recently been shown that intensivetiypcked areas suas housing yards
and dry lots can be swdgted to burning over with flamethrower. Heavy
tick infestation may result from congEgn of the animals at feeding,
watering, sheltering and stabling ptac These areas should be sprayed
with a long acting acaricide like Barricad®’,52 to 3 days before
introduction of the camels (&hefield and Tinson, 1997).

Q.  Are psoroptic mange and sarcptic mange one and the same?

No, these are different, caused byfetent mites. Psoroptic manage is
caused byPsoroptes cameli in camels in Indo-Pakistan subcontinent. It is
usually a relatively mild and superficiafestation with varying degrees of
pruritis. It most frequently causessiens between the mandibles, in the
axillae, around the tail, on the mammagland and on # prepuce (see
sarcoptic mange). Organophosphate ypréBarricade S®) be done at
weekly intervals, 2 t® times. The animal shouloe thoroughly wet all
over.

Q. Name the fly that causes myiasi Discuss the disorder caused by
this fly.

Probably the most important of the #jewhich causes myiasis, is the nasal
bot, Cephalopina titillator, a fly belonging to the family Oestridae of the
order Diptera. The adult is short liveohd rarely seen. The larvae, which
hatch from eggs laid by the femafey in the camel's nostrils, are
widespread, numerous and almost ursally present in camel sinuses.
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Later the emerging larvae migrate ttte naso-pharynx. After completing
their development, the larvae aresually removed by sneezing. The
characteristic symptoms are bleedingm the nose, nasal discharge due to
swelling and secondary infection ofetlrespiratory tract and respiratory
distress. If the larvae penetratee tturbinate bones, nervous symptoms,
including difficulties in movement and pgarent fear of people even already
well known to the camel, may also resiltagnosis is based on presence of
neurological signs. Rabies should lept in mind as a differential
diagnosis. If necessary, treatment with several available injectable
antiparasitic drugs can be effectividippobosca camelina a large and
sturdy biting fly belonging to the Tabaaie family is specific to camel and

Is almost always found around cameaspecially favouring their abdominal
and inguinal regions. It is somewhdifficult to kill it by slapping or
squashing. Its role in sikase transmission, espdgiaf trypanosomiasis, is

not known but secondarydses due to stress and disturbance to animals are
probably considerable (Wilson, 1998).

Q. Discuss the causes, climt findings and treatment of
gastrointestinal disorders in camel.

With pastoralists and nomads, theshcommonly occurring diseases of the
gastrointestinal tract in adult camedse mostly related to severe endo-
parasitism, sudden dietahges and some specific diseases such as chronic
trypanosomiasis and plant poisoning. $til@ases of diarrhoea related to
endo-parasitism and diet are seethatbeginning of theainy season. The
onset is usually acute and 20 to 3@¥the adult animals of a herd are
involved. Mortality is usully low. Neonatal calf diarrhoea is mainly caused
by bacterial infection includingEscherichia coli enterotoxaemia and
salmonellosis. Morbidity can be up 30%, but without immediate and
proper treatment, mortality can beryehigh. Poor management practices
such as no or inadequate colostrimeding, unsanitary feeding, faecal
contamination of watering sites fltate disease outbreaks. Dietary
diarrhoea caused by ingestion of esgige quantities of milk is rare in
young calves, since suckling interval® strictly controlled by herdsmen.
Faecal water content increases irrrdiaea resulting in the frequent passage
of loose faeces. Gross examination faéces may show alterations in
colour, odour and presence l@dbod, mucus, parasites and undigested feed
or sand. Underlying mechanisms fociieased faecal water content can be
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hypersecretion, exudation, altdremotility, malabsorption and osmotic
retention of water. In acute diatrea, excessive amounts of fluid and
minerals are lost as indicated by senleyeballs, decreasekin turgor and
sticky mucous membranes. Persistemtrrtioea also results in continuous
soiling of rear quarter (tail hairget matted with dried faeces and
progressive loss of condition (hump rnsduced to nothing, ribs become
prominent and there is general muscular atrophy).

Animals usually become debilitated edtio acute bacterial diarrhoea and
show additional clinical signs such #&wver, abdominal pain, anorexia and
general depression. Cases of chrati@mrrhoea show a persistent loss of
weight, decreased productivity, butaging activity andfeed intake may
still be near normal. An etiological diagnosis is usually difficult, but
affected age groups, seasonal incaemnd type of diarrhoea might be
helpful to identify the underlying causé.definite etiological diagnosis is
needed, samples must be subrdif laboratory analysis.

Dietary induced diarrhoea usually resolvtsglf, if diet change is corrected
and usually does not require anyesiiic treatment. However, if endo-
parasitism is the cause of diarragetreatment with a brodspectrum
anthelmintic and general improvemaegitsanitation regarding clean water
holes and clean night enclosures will itirepread and reinfection. To treat
the diarrhoea caused by bacterial aalinfection, long-acting antibiotics
should be accompanied by oral replacement of fluids, supplemental
feeding, good sanitation and, to itnspread, isolation of the affected
animal. Despite the prevalence of dmgt and parasitic ouced diarrhoea,
the importance of clinical work-u@and at least theconsideration of
different possible causes should rim# overlooked before and during
treatment. Careful monitoring of m@nse to treatment, condition of the
animal, spread of the shase etc. is mandatory and will aid making and
confirming the diagnosis.

Q. Give symptoms and treatment of colic in the camel.

Initially the camel manifests colic usually the form ofvarying degrees of
restlessness while in sternal recuntherRolling from sideto side may be
exhibited. Ballottement (a palpatorganoeuvre to test for a float object
such as a foetus)nd prodding of the abdoen will be resented.
Intensification of pain is characteed by rolling andcramped (painful
spasmodic muscular contractionspegtions of risingand couching. At
this stage the heart rate will be >60 (normal 30 to 40).
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Every effort should be made to detémmthe underlying cause of the colic
and to treat that condition. Wheaabdominal sounds are spasmodically
augmented, Buscopan Coagtum, 20 ml 1V in adults, usually gives good
relief. Occasionally, in severe cases dfacassociated witlgastrointestinal
obstruction, Rompun 100, 0.5 to 1.5 il injected every 4 hours, has been
found useful. Along with Tympanyl-ligjd paraffin may be administered to
relieve obstruction.
Sand Colic: Ingestion of sand may occur w@rctertain circumstances such
as haemonchosis, insufficient salttake and boredom. It should be
suspected as a causeaafic when tethered camels are not muzzled and
faeces contain appreciable amounts ofds&and colic is difficult to treat
when large amounts are present. Dosing with Methyl cellulose and
Metamucil is effective. Metamucil 60 &0 g once or twice weekly may be
administered prophylactically bumuzzling is easier (Manefield and
Tinson, 1997).
Other allied gastrointestinal problemsin camels and their most likely
causes include:

. Abdominal distension: bloat due thet, ingestion of excessive

guantities of sand, obsitttion of large inteste, watered camels,
late term pregnancy.

) Anorexia: high ambient tempeuse, prolonged dehydration,
fever.

. Constipation: impaction of fostomachs, bloat, obstruction of
large intestines, complete cte-vaginal tear; prolonged
dehydration.

. Impaired grazing/drinking: parais of tongue or dulaa, rabies,

painful oral lesions caused by camel pox, FMD, BVD,
contagious ecthyma, foreign bedj decayed teeth, fractured

mandible.
) Pain: bloat, peritonitis, enterifipoisoning, abdominal hernia.
) Tenesmus (painful straining)endo-parasitism, genital tract

diseases such as vaginal prelpvaginitis; recto-vaginal tear,
urethral obstruction.
. Vomiting: behavioural displayof stressed or furious camels
when restrained.
Q. Are stiff neck and wry neck syndrome in camels one and the
same thing or are different conditons? Justify your answer with
reasonable explanation.
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Stiff neck and wry neck syndrome ihe camel are two different diseased
conditions. The latter is charactezéy a S-shaped deformation of the
camel’s neck. The onset of the disessacute and sponataneous recovery
without treatment is not uncommoApparently thecondition does not
appear to be painful and the animdehave normally. In severe cases
gazing is impaired and animallse condition progssively. Most
commonly animals at weaning age affected. The disease does not seem
to be contagious. Systemic treatmh with vitamin B complex hastens
recovery but it is not clearly known thite disease is related to deficiency
of vitamin B complex. Pastoralistss@t to the traditional treatment of
bilateral branding of the neck of the camel.

Stiff neck, on the other Ind, is a distinctive desase condition having both
acute and chronic forms. Clinical fimdjs in the acute form appear similar
to tetanus, whereas the described chronic form does not fit the clinical
picture of tetanus. The acute formadsaracterized by stiff neck, general
rigidity of muscles andnability to open mouthThe acute form is quite
often fatal and lasts 10 to 15 dayg&h progressing signs. All age groups
are susceptible. Since only single aaisnare usually wolved, therefore
the disease does not appear to betagious. The condition, however, is
very painfull. Spontaneous recaoye is not unconmon, however,
convalescence period is quite long.

There is permanent stifss of the neck, headnd neck are held in
extended manner exhibitingv@re pain. The chroniform lasts about 3 to
12 months. During this period the animals lose condition and eventually
die. Nomads and pastoralists treds thondition by extensive branding of
the neck region. Suggested diffeiah diagnosis in chronic form has
included rheumatism and muscular disorder during surra. Subluxation
(partial dislocation) of the atlartoipital articultion or other musculo-
skeletal injuries to the cervical loconn have to beincluded in the
differential diagnosis.

Since the acute form dhe disease has many similarities with tetanus,
therefore, it seems logical to diss here about tetanus. Tetanus is a
widespread diseasa tropical and subtropical regionSlostridium tetani,

an anaerobic organism causes this diseliss commonly present in soil or
intestinal tract. Mortality due to tetas is quite highRecovered animals
develop no immunity agaitseinfection. In woundsontaminated with soil
containing clostridial spores, espdiyiadeep puncture wounds covered by
scabs or dirt, a favourable analgic condition is created in whidh. tetani
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can multiply and grow. Upon stagnatioh growth, autolysis of bacterial
cell membranes occurs and neurotosireleased which stimulates nerve
endings. Incubation period is betwedO to 14 days. Characteristic
symptoms are localized stiffness tiie head and & neck muscles,
generalized muscle rigidity, lock jaand erect ears. External stimulation
including noise, suddemovement and sensation of contact provoke sudden
general spasms. Severity of spasnd outcome of disease depend on the
amount of toxin released and animsuisceptibility tothe neurotoxin.
Respiration rate and body temperature are increased. In mild cases recovery
is possible. Fatal outcome is common in severe cases.

Application of dark eye patches dmar plugs is recommended to reduce
exposure to external stimulation. Rynetbly affected animals should be put
in a quiet and dark envinonent. However, if no such facility is available,
the animal should be dated. Before putting the animal there, the area
should be inspected for any standmgf bricks, rocks, or any protruding
out nails to reduce the risk of injuduring general spasms. Also, clean and
soft bedding should bprovided. The anim should be ispected for any
wounds and treated accordingly. tdieus antitoxin and antibiotics be
administered systemically. Keep in mdi the possibilityof anaphylactic
shock (a manifest®n of immediate hypersemigity) due to antitoxin.
Animals responding to @éatment should receiveogd nursing care during
the recovery period (Schwartz and Dioli, 1992).

Q. Give the causes and clinical finithgs of facial paralysis in camel.
Common causes of facial paralysis aamel are direct trauma to facial
branches of otitis medial or intermserves and skull fractures into the
petrous temporal bone. Paralysis is usually unilateral. Main clinical
findings are immobility andropping of the ear and dation of the nose to
the unaffected side. In permanent &cparalysis there is atrophy of
muscles on the affected side. edtment for acute cases includes
administration of antiinflammatory dgs, application of hot packs and
good nursing care plus use of appropriate nervine tonics.

There are some other nerve dysfunctiensh as paralysis of the radial
nerve after prolonged lateral recumbgninability to get up after prolonged
restraint with ropes in sternal recumbency, post-parfiaxia in first
calvers with dystocia and transieparalysis of the tongue presumably
related to vigorous manipulation die tongue or resulting from trauma.
Restoration of normal function in masitthese cases depends on the extent
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and nature of damage. However, gonalsing care and persistent treatment
can yield unexpected success.

Q. Discuss in detail the occurrence of ocular ailments in camels.
Ocular ailments are common amongrdesl camels and are mostly of
traumatic origin including blows, thorrad other foreigmodies. Most of
the time one eye is affected. On passuwhere vegetation consists mainly
of shrubs and acacia trees, the incideotérauma is high. Injuries also
occur during the night, vén the animals are conéid in small enclosures
usually built of thorny branches dcacia. Excessive rubbing due to
irritation of the eye lid caused by fly tick infestation can also lead to eye
injuries and secondary bacteriahfections. During the fly season,
infestation withThelazia leesi, a nematode can be seen. The eye worm is
found in the conjunctival saclt may cause conjunctivitis and
hyperlacrimation. Eyelid inflammatiors also seen ith camel pox and
contagious ecthyma infections. Odomslly eye infections result in
impaired vision or complete blindnesausad by corneal opacity and scars.
Opacity of the lens is a common adnt among older camels. The etiology
is not clear. Depending on the degreelofidiness, vision can be partly or
completely impaired. Qin animals usually lose condition rapidly unless
supportive help is available, sm® their grazing ability is seriously
impaired. They are also at a higheskriof predation if not thoroughly
guarded. Cases of temporary blindnessadult camels without apparent
lesions have been obsedi The animals recovered full eyesight after a few
weeks. They showed photophobia amparent blindness as indicated by
insecure gait and walking into objecidhis idiopathic(of unknown cause)
blindness was thought to be relatedptevious severe outbreak of camel
pox in the herd. Night blindness alsocurs in camels but at a very low
incidence. It has been seen both sexes while otherwise they are
completely normal.

Most eye ailments cause a lot of d@isdort to the animal, which may result
in reduced feed intake. €he are signs such as hyperlacrimation, head tilt,
wounds, swelling of periocular tissuseparation from the herd, seeking
shade, extensive rubbing thfe head, squinting, insecure gait and bumping
into obstacles. Thorough examinatiortioé eye will often reveal the cause.
Superficial wounds of the eyelid atide periorbital region usually do not
require any specific treatment besweund cleaning, removal of any ticks
present and prevention of fly-strike. Treatment of swelling and
inflammation of the eyelids and secongdaacterial conjuctivitis caused by
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camel pox or contagious ecthyma tes includes cleaning of the eye and
repeated application of topical antibiobamtment into the conjuctival sac.
Inflammed conjunctiva or keratitis due fiareign bodies suchs sand, grit,
thorns can be treated by careful mmal of the foreign body and repeated
application of topical antibiotic ointrmé& Furthermore, the animal should
be kept in shade or a temporary ey&palaced over the affected eye. In
case of severe pain as indicated gslof condition, the short term use of
analgesics is recommended. Feegdiand watering of animals with
temporary or permanent impaired vissimould be donseparately from the
herd to prevent feed being taken biietanimals. Also, the animals should
be confined in an enclosure to redube risk of self inflicted injuries
(Schwartz and Dioli, 1992).

Q. What are the usual sites and gns of snake bite in the camel?
Suggest suitable curative measures.

Snakes can bite the camel on the Jegkler, lips and any part of the body
while it is sitting or browsing. If the bitis on a hairy part of the body, it is
often hard to locate it.

There are so many types of snakes, ttngssigns depend on the type of
snake and the body part bitten.eThamel bellows loudly and for a long
time. It becomes restless and loses dm@tion. It stops grazing. There is
swelling at the site of the bitdpaming from the mouth and protruding
tongue. The bite wound may bleed whatien by certain types of snakes.
If the bite is on the udder, the affectgdarter may ultimately slough off.
The bite in the thrat leads to death.

To treat a case of snake bite, tie artoquet (a tightrope or bandage)
above the bite. Widen tHecation of the bite usg a knife and allow it to
bleed. It is hoped that the poison flwut together with the blood. Treat
the wound like any other wound. Apply an electric shock as soon as
possible after the animal is bitten. Put the affected areas (usually a leg) on
the ground (to earth it electrically). &a cattle prod or a lead from a car
spark plug to apply an electric shockhe bite for 1 to 2 seconds. Repeat 4
to 5 times at intervals of 5 to 10 sacls. If treated sooenough (within 30
minutes of the bite), all pain disappgan 10 to 15 minutes. If available,
inject antihistamines and angimin (to counteract poison).

Q. What do you know alout red urine in camels? Discuss in detail.
Red urine also called haematuriau{RMootra). Red urine is caused by
blood in the urine. There are sevecaluses of excretion of blood mixed
urine. However, it is not a common pleim in camels. The urine may have
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a tinge of blood or it may be deepd. Sometimes there are signs of
discomfort in the belly anstraining while passing urine.

Different causes of this problem aretdctions of kidneys or other parts of
the urinary tract, damage kidneys caused by adw on the back, wounds
to the scrotum or penis, possibly cad$y bites by other males during the
rut season, bladder stones, parasitehe kidney and plant poisoning.

If red urine is due to bladder stondgmject 20 to 30 ml of Buscopan
Compositum or 20 to 30 nolff Novalgin into the mugde or vein and treat as
for infections. If red urine is due to an infection, otjan antibiotic such as
ampicillin (10 mg/kg bodywveight intramuscular twe a day for 7 days or
norfloxacin (5 mg/kg body weight 1M for 7 days). Give the camel plenty of
water to drink (drench with watdrit does not drink) (K. Rollefsomt al.,
2001).

When haematuria is due &m injury, press a coldamp cloth on the wound
and then apply an antiseptic dressihigect a systemicoagulant such as
carbazochrome or vitamin K. Givea urinary antisptic such as
nitrofurantion (4 g twice a day by mdytfor 10 to 15days. Inject an
antiinflammatory drug sth as phenylbutazone Img/kg body weight)
once a day for 7 to 10 days. To peav secondary bacterial infections,
inject an antibiotic such as amgio (10 mg/kg body weght twice a day
IM for 7 to 10 days. As a preventive asaire avoid injuries to the kidney
region i.e. the camellsack behind the hump.

Q. What are the salient signs of sunstroke in the camel. Suggest
appropriate preventive and curative measures for this ailment.

In very scorching hot and/or hudhiweather, an overworked and heat
exhausted camel may fall down anaise consciousness. It may die
immediately, or remain weak and @df feed and water, possibly dying
later. This problem is encountdrecommonly in draught camels and
animals that are stall-fed.

The more commonly observed signs are: convulsions, dizziness and sudden
loss of consciousness, off feetidawater, no response to movements
nearby. The animal seeks shade ardksiits head in bushes. Scorching
heat and deficiency of minerals amdamins in the feed are the usual
causes.

Preventive Measures: Do not use the animdbr long hours of draught
work in very hot anad/r humid weather. Provide mineral and vitamin
supplements to stall-fed camels. Rdeva drink made of 1 to 2 kg of
ground sorghum once a day.
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Curative Measures: Put the animal in the shexdPour cold water over its
head and body. Give aigrof 7 to 10 litres of normal saline solution per
day for 3 days. Give a drip of 3 litre$ oral rehydration liquid (9 g salt, 50
g of sugar and 10 g obdium bicarbonate dissolved each litre of water)
for 7 days. Inject thdollowing each day: vitanms ADE IM for 3 days,
dexamethasone (40 mg into the vein3adays) and analgin or paracetamol
(e.g. paracetol 30 ml IM for 2 dayBo not give cortiosteroids such as
dexamethasone to a female camel myrthe last 4 months of pregnancy
because abortion can take place (K. Rolleftah., 2001).

Q. Define allergy and give thecommon signs of allergy in one-
humped camel.

When the body over-reacts to a e@rt substance, this phenomenon is
called allergy. The substance can enterlibdy if it touches the skin, or is
injected, or the camel eats it or bresght in. Either the whole body can be
affected by allergy or ownlthe part that comes intdirect contact with the
antigen. Some animals have allergiescertain substances, while others
may not be affected at all.

Q.  Write down the possible causesf allergy and suggest suitable
treatment of this problem in camels.

Body overreacts: to ingtion of certain medicines e.g. in case of
trypanosomiasis, to certain types daceines especiallghose with oily
base; to insect bites (such as wafiges and ants) and to certain types of
feed. To treat such cases inject atisstamine, inject corticosteroids such
as dexamethasone (do not give these to female camels during the last 4
months of pregnancy bacse they can cause abortion). When one part of
the body is affected, apply creams @oning prednisolone to the affected
parts.

Q. Discuss dry coat syndrome,giving its causes, signs and
treatment.

This problem is commonly reported lbgmel herders. It is also named as
anhidrosis and hypohidrss Dry coat syndrome is common in the summer.
Although the exact cause is not known but lack of enough salt intake,
overwork and improper rest mésad to dry coat syndrome.

Important signs are: reduced amountefeating or nonat all. A normal
draught camel will start sweating with30 minutes of work during the
summer. Unwillingness to drink (a tgal sign) and eat, rapid loss of
condition, the animal sk&s shade, depressiofever more than 103°F
(40°C) during the morning, possibly highin the evening, rapid pulse and
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breathing, breathlessness. The alimbecomes tired quickly. The
temperature stays high evehen the camel is resting.

Treatment: Force the camel to drink orefrch with water. Provide 0.5 kg
salt in the feed or water every 4 ta8&ys. Make a drench of ground garlic,
ginger, Kalizeeri Yernonia anthelmintica), skimmed milk, jaggery and
common slat. Give 500 ml of this d@ntwice a week. nch with 250 ml
of Taramira Eruca sativa) oil. In addition to tle traditional treatment,
modern treatment suggests: restfaveek. Make a solution of 120 to 240
g of commercial oral rehydration salfdus 0.5 kg of glucose (sugar) or
prepare 3 to 4 litres of oral rehydwtifluid. Drench once a day for a week.
Give 5 to 6 litres of Ringer's laate-dextrose solution and vitamin B-
complex as a drip once a day for 1 we@kve 2 to 3 g of vitamin E in the
mouth once a day for 1 week.

Q.  Write a note on urolithiasis.

In the male, ascending infections caadeo caculus foration. Urolithiasis
has also been associated with &tdnigh in concentrates. The calculi
usually lodge in the urethra just befaein region of the sigmoid flexure.
If the blockage caused is partial, the signs are frequent passage of small
amounts of urine or prolonged urinatizime. The bladder, if intact, is
likely to be full and the animal apparenthcontinent. It is wise to confirm
that rupture of bladder has naiccurred before attempting relief by
urethrotomy. In the female, urolitfsave occasionally been seen during
routine trans-rectal ultrasonic examation. These wuld only cause a
problem if impacted intdhe neck of the bladdelt may be possible to
massage them back into the bladflerxdus from this site. Urethrotomy
may be performed above or below theotem. The lower site is preferred
since there is less haemorrhage #&®b problem from subsequent urine
scald. The wound may be allowed beal by granulation and general
wound treatment.

Q. Define wounds. How would yoyoroceed for the treatment of a
basic wound and an infected wound?

Wounds are injuries that cause break#he skin. In case of deep wounds,
tissues underneath the skare also involved. Wounds may be shallow such
as scratches caused by thorns or drejh as a spear wound. The type of
wound depends on what caused it. Wauntten heal slowly, especially if
they are infected. Camedse very prone to wounds.
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Treatment of Basic Wounds: Clean the wound wh salt water (mix 2
teaspoons of common salt with a bottdé clean boiled water or with
diluted vinegar or sodium bicarbonatiijuted the same way as the salt.
Clean the wound with mdine. Renew the dressing once a day until the
wound heals. Clean the wound with antiseptic, cut out any dead flesh
and sew the skin closed with a neediw suitable thread. Do not sew any
old or infected wounds. To stop btkeg, apply ticture benzine or a 10%
solution of alum or the juice or flesh Afoe leaves.

Treatment of Infected Wounds: Cut off the hair around the wound.
Clean the wound with hydrogen peroxidck out, if any, maggots either
with a forceps or by gying a ball of cottonsoaked with phenyl or
turpentine oil, for 10 minutes or dg swab of cotton wol in Maggacite
and pack into the wound for at leaste day. Next day clean the wound and
remove the dead maggots. Make sung@us can drain out by cutting a slot
into the skin. Remove dead tisstrem the edge of the wound with a
scalpel or clean sharp knife. Flugie wound with amantiseptic lotion.
Apply an antibiotic dressing. If the animalvaluable, give it a shot of anti-
tetanus serum. Deep wounds shouldtieated with an antibiotic used
against mastitis. Squirt the antibioti@o the wound throgh the nosel of
the antibiotic tube (in sne countries these antiliics come in a syringe
with a blunt point instead of a ndell If the wound is deep and produces
pus, use the above treatment, andhflitlsout with an antiseptic once a day
for several days (K.Rollefsaat al., 2001).

Q. What are the various causes of wounds in camel and the factors
that further complicate the wounds? Suggest suitable wound
treatments.

Injuries of varying severity are @mmon problem in camel management.
Browsing areas mainly having shrubs, acacia trees, other thorny vegetation
and stony ground oftebecome source of skin, foot pad and sternal pad
wounds. In addition, predators, venous snakes and intertribal enmities
can also contribute to a highercidence of wounds. During the rutting
season, fighting wounds on withers, hump, front legs and scrotum among
male camels are a common proble@®ccasionally female camels are
accidentally injured by leeding males durg courtship. Tha foot pad and
the pedestal pad are predisposed Igyrttunction to penetration by foreign
bodies such as thorns, nails, ghgrebbles. Humid and wet weather
increases the liability by #ening the horny tissue.
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Lesions can be superficiat involve deep tissue. Etors such as time lapse
since injury, further contaminationithr soil, blood supply, presence of
necrotic tissue, foreign bodies,ydtrike greatly influence physical
appearance. Wounds cau$gdpenetrating foreign lolies are usually small
and deep and are thus a®verlooked, especially foot pad and pedestal
pad lesions. Foot pad lesions usuakgult in lameness, hot and painful
swelling and reluctance to move. Gting in the act of rising or sitting
down suggests a pedestal wound. Pedestal wounds can impair reproductive
performance. Affected male camelsow a decreased libido, since weight
bearing during copulation is done migiy pedestal pad. Biting wounds
can either appear as small puncture wounds, extensive laceration or even
amputation of soft tissue. A bite fromvenomous snake is characterized by
two small puncture wounds. Bleedingay be minimal. If animal survives,
extensive tissue swelling developdldwed by local tissue necrosis. Anti-
venom serum should be adnstered immediately.

While undertaking the treatment ofwaound, an asses&mt needs to be
made of the extent of lesions, statfsblood supply and the time lapsed
since injury. Primary closure shoulibt be undertaken in the case of
grossly contaminated wounds, waeexcessive tension will result from
closure e.g. wounds close to joirdead where dead spaces are present.
These wounds are left open, debdd a drain placed, broad-spectrum
antibiotics administered systemicallgnd allowed to heal by second
intention (healing by granulatiofrom base and both sides towards
surface). Since all wounds are predisposed to fly-strike, application of
insecticidal preparations should always be included in the treatment
protocol. Biting wounds nat be opened and the wound cavity explored,
since biting wounds usualhgsult in extensive trama and contamination of
deep tissue. These shoddd flushed with diluted iodine or a sterile saline
solution. Prognosis is generally good.

Q. What care needs to be observeid treating wither wounds, nasal

peg and pedestapad wounds?

Vigorous treatment is necessary fooper healing of these three wounds.
Any neglect can render the animabeless. Recurrent contamination,
reopening of the wound by birds ombhing tree branches and insufficient
drainage are common, especiallycase of wither wounds. After dressing
the lesions with pyodine and antibo wound powderthese must be
covered with adhesive pkas (or protective bandage) that the lesions are
not recontaminated or reapsd by birds. Treatment of an injured pedestal
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pad presents a seriousatlenge. Position and funon of pedestal pad lead
to continuous soiling and irritation ¢ie wound. To prevent this a dough
shaped bandage cée applied. Thus the pedalspad no longer comes in
contact with soil when the animal lagewn. Abscessation of the pedestal
pad usually results from deep pedegiat lesions and again has to be
treated vigorously, since secondary atien of the chestavity is possible
from fistulas of migrating foreign bodie Good drainage is very important.
Prognosis is guarded, but good nurstage, dressing with pyodine and rest
have yielded successful results. Igleeted cases excessive formation of
fibrous tissue results in an enormousiylarged pedestal pad. Such cases
then require surgical amputation. Desgdar wounds also require vigorous
debridement, flushing of the wourm@nal, removal of any foreign bodies,
use of protective bandage and ffestearly recovery of the animal.

Q.  Write a note on saddle sores (saddle gall).

Riding as well as baggage camels magtbected by saddle sores. The skin
where the saddle presses becomes radnarlt can take the form of an
abscess. When the saddle is put the animal feels pain. Continuous
rubbing and pressure from the sadiamages the skin and tissues
underneath. Pecking by birds magep the sore open. For treatment
restrain the animal; preferably seddteUsing a scalpel, open the sore to
drain out the pus and remove thead tissue. Put magnesium sulphate
powder in the hole. Flissdaily for 3 to 4 daywith 0.1% solution of
potassium permanganate. Then putsmme more magnesium sulphate
powder. When the wound begins teah apply an antiseptic, fly repellent
ointment. Cover it to protect from birdsject a broad-spectrum antibiotic
for one week. Do not puhe saddle back on untlie sores have healed.

Q. What is an abscess? Dissg abscess formation in camels.

An abscess is a circumscribed cadlies of pus surrounded by a wall of
fibrous tissue. Abscess formation is avelprocess. At the site of injury a
hot and painful swelling delops indicating inflnmatory tissue reaction.
The presence of pyogenic bacteria orimitant solution leads to various
amounts of pus formation selting in gradual enlaggnent of the abscess.
Initially it is firm but during matwation becomes soft. At this stage
spontaneous rupture may occur dischraya@ thick and \acous pus. Due to
the excessive formation of fibrous tissudrainage is usually insufficient
and recurrence of the abscess gmdlonged treatment are common.
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Invasion of the organism into theobld or lymphatic system can result in
internal abscessation, septic pathaitis, joint ill and septicaemia.

Singular or multiple external andt@rnal abscesses are a common health
problem in camels. Several organisms have been isolated from abscesses
such as arynebacterium sp., streptococcus sp. staphylococcus sp.,
pseudomonas sp. and actinomyces sp. In adult animals abscessation is
usually a common sequel to traumatic skin penetration. Infected fighting
wounds, puncture woundsused by thorns, wounflt®m predators, saddle
sores, microlesions caused by ectagdes and faulty or non-sterile
administration of drugs can lead togie or multiple subcutaneous abscess
formation Abscessation of lymph nadés a common feature in camel.
Furthermore, a diseased condition rebkng caseous lyphadenitis occurs
mainly in camels over 3 years old. |@opainless and closed abscesses are
present commonly stabilizing at aboug thize of an orange. However, the
etiology remains unclear. In neonatamels, multiple subcutaneous
abscess formation and joint ill iscemmon sequel to neglected umbilical
cord infections. Joint ill is an importadisease of neonate camels in which
bacteria colonize joint spaces. Taraal carpal joints are most commonly
affected.

Improved management @nsanitation are mandatory. Affected animals
should be treated by sueglly excising the abscesses. Proper drainage,
irrigation with antiseptic solution sh as diluted adine, pyodine or
potassium permanganate solution d amapplication of insecticidal
preparations to prevent myiasis assential parts of treatment. Hydrogen
peroxide solution can based in the initial treatnrme to dissolve and break
up the abscess core. Application ofrpkeum jelly on the skin below the
incision is helpful to mvent seepage induced excoriation (abrasion of the
skin). In addition, systemic applicati of broad-spectrum antibiotics in
cases of joint ill and septicaemia necessary. Surgicallincised simple
abscesses usuallysli good healing.

Post-Mortem Examination

Q. Give an overview of the anatomy of the camel in such a manner
that can be helpful to the field or farm worker in conducting post-
mortem examination.

Skeleton: The skull of the camel reseitab that of a horse. The most
striking feature is a prominent projemi of the occipital bone to which the
powerful nuchal ligament iattached to support thveeight of the head and
the neck. The vertebral column tfie one-humped camel is kyphotic
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(having increased convexity the curvature of #thoracic spine) and has
seven cervical, twelve thoracic, sevembhar, five fused sacral and 15 to 21
caudal vertebrae. The sternum consaftseven sternebrae. There are 12
pairs of ribs, of these four are asternal. The asternal ribs are bent
backwards, the last one at an anglf approximately 45 degree thus
enclosing a larger portion of the alminal cavity. The limbs are long and
slender. Radius and ulna as well asidaand fibula are completely fused.
There are two toes with distinctive nails and no vestigial digits. The distal
phalanges of each toe are supporbsddigital cushions consisting of
adipose tissue encapsuldtan connective tissuelhese are supported by
thick layers of connective tisswand the thick undivided sole.

Skin: It is thick, tight and relately immobile. There are only a few
subcutaneous elastic connective tissuiehms such as dhe withers, the
cranial medial foreleg, the abdomethe caudal lateral hindleg, where
subcut injections can be appliedhere are four modified epidermal
structures (callosities), situated at cérgtbow and stifle joints, and at the
sternum. These are the sites where ¢mel comes in contact with the
ground when in sternaecumbency and consist of dark horny substance.
The skin cover over hump is elastit.contracts or expands easily with
hump, but remains rather tight at tsthes. The hump itself consists mostly
of fat and fibrous connective tissuedaits size depends mainly on the
nutritional status of the animal. Tlkamel has no other subcutaneous fat
deposits of any importance.

Topography of the Viscera: The lungs are occupyirthe majomortion of
the thorax. To view the heart properige cranial lobe ofung needs to be
removed. The compartmented stomaplus spleen are the prominent
organs on the left side upon openithg abdomen. The heart is visible on
the right side only when the lung iemoved. When abdomen is opened,
small intestines appear be the major organ. Tsee the liver properly, the
last three ribs have to be removédhe right kidney is more cranially
situated than the left one.

Respiratory System and Heart: The nostrils of theamel are slitlike and
can be voluntarily closed against taetry of sand andlust, and still be
actively opened to proge an adequate airwayhe trachea is wholly
cartilaginous and is necessarily quitedo(1.3 to 1.5m)n adult camels.
The pleural cavities arcompletely separated. &llungs are not lobed. The
right lung is larger than the leftin many camels there is an os
diaphragmaticus. In the galloping camel it would allow the
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forward/backward movement of theseera to assist respiration without
impeding venous return. Thdiaphragm connects to the "™Léhrough 12

ribs and it often containa floating bone (os dphragmaticus). The heart
has a pointed shape. It is situated between the fourth and fifth intercostal
space on the left side, whereas on tgatrside it is between the fourth and
sixth intercostal space. The pericardjiste thick and non-transparent. It is
white in colour. The pericardfluid is clear, odoudss with the viscosity of
water. The total amount is 3 to 10 ml.

Digestive System: The camel has a prehensile, split upper lip, the lower
lip is slack, often pendulous. The pgy jaw has a tough dental pad. The
oral mucosa are pigmented. Large cahiand buccal papillae are present.
The soft palate (dulaa) in males haseapandable diverticulum. Protrusion
of the inflated dulla is part of éhrutting behaviour. T tongue is quite
long and spatulaten shape. The oesophagus ruef of the trachea. The
stomach consists of three obviousmgartments. Compartment 1 acts and
functions much as does the rumenthe true ruminant. Compartment 2
corresponds to the true ruminant'sigelum. Compartment 3 is a relatively
long tubular organ and may be redd as a combined omasum and
abomasum. The latter is a relatively small terminal portion. Compartment 1
occupies the left side of the abdomeompartment 2 (reticulum) is to its
right, the omasum (compartment 8ktends cranioventrally and then
caudally from below the reticulumnd terminates in a relatively small
abomasum (part of compartment 3). Bneall intestines have a total length
of 40m, while the large intestineseat9.5m. The crescent shaped spleen is
situated in the left flank in closproximaity to the left kidney. The
proportion of interlobular connectivitsssue is quite high. The malphigian
corpuscles are visible on gross inspectibime spleen is atthed to the left
dorsocaudal wall of the rumen (not arde as in buffalo, cattle, sheep and
goat) and to the greater emtum. Its weight in thadult camel is about 0.6
to 1 kg. The pancreas $©rane pancreatic duct which joins the common bile
duct near the duodenum. The left lobe is larger.

The camel’s liver is darkrown when fresh and wghs 6.5 to 10 kg in the
adult. It is situated maiy to the right of the abduainal midline, in contact
with the diapragm anteriorly and proted by ribs 5 thragh 12. The dorsal
border is thick and has a concaveaeimpression, which accommodates
the right kidney, an oesophageal no&fd a vena caval groove. The lobes
are vague but lobules are quite distion the visceral surface. There are
present many narrow ‘knife cut’ fissas on both surfaces. There is no gall
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bladder. The two hepatic ducts unitefbom a common bileluct 10 to 11

cm in length. The pancreatic ducins the common bile duct before it
enters the duodenum. Tuberculadamther abscesses and hydatid cysts
may occur in liver.

Kidneys: They are smooth and bean sbdpThey are retroperitoneal and
held against the dorsal abdominal walhe right kidney is slightly longer

but slightly less in mass dh the left (1.08 kg antl.13 kg respectively). It

is situated below the"2to 4" lumbar processes and its cranial pole
occupies a corresponding hepatic depien. The left kidney is situated
below the last three lumbar transvepsecesses and it is in contact with the
spleen. It can be palpateectally and visualizetly rectal ultrasonography.
The hilus of both kidneys is directededially. The cortex and medulla are
distinctive and by volume ka a ratio about 1.3:1.

Endocrine Glands: The thyroid gland rows a marked seasonal
fluctuation in size and weight. In mashimals an isthmus is present. It is
situated a few centimeterfrom the base of the mandibula. Again, the
adrenal glands show a great variation in size and shape. The cortex is light
brown and the medulla brownish yellow. In camels, the medulla may
extend as irregular cords into the eottThe right adrenal lies adjacent to
the right crus of the diaphragm andaached to the vena cava. The left
adrenal is flat, discoidal shaped and covered by a thin capsule, whereas the
right adrenal is triangular and coveredaygtrong capsule. The left lies 8 to
10 cm in front of the left kidney. The ratio of cortex to medulla is
approximately 4:1. Females tend tovbanarginally heaer adrenals than
males, as it is in many other speci€ke pituitary is a small, pea shaped
organ. Morphometric values of some of the internal organs, typical for a
healthy adult camel, are given in Table 35.

Table 35. Morphometric values of some of the internal organs of a
healthy adult camel
Organ Colour Weight (kg) | Length (cm) | Width (cm)
Heart dark brown 1.5-2.0 22 19
Lungs pink 5-6
Spleen greyisipink 06-1.0 30-40 8-10
Liver dark brown 6.5—-10 60 — 70 35 -50
Pancreas pink 040.5 42
Kidneys light brown| 1.08-1.13 19 10
Adrenal (9)
glands
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Right greyish pink 15-37 5-8 3-5
Left greyish pink 15-33 4 3.5
Thyroid reddish Fluctuates 3-8 1-4
brown
Pituitary Grey 3—-49¢ 0.8-1.2

Source: Schwartz and Dioli (1992).

Male Organs: The penis is composed of fibroelastic tissue and has a
postscrotal sigmoid flexer When relaxed the panis normally completely
contained within a subabdominal prepuénteriorly the penis hangs down
within a triangular reflection of skiand other preputiagissue so that the
terminal penis and the preputial ordicpoint backwards. Urine is thus
voided in a backward direction. Theethral opening is very small. The
glanspenis is representég the urethral process. Four vestigial teats are
usually present on posterior parttbe prepuce. The sigmoid flexure may
be palpated just posterior to thewmats. The testicles show a marked
seasonal fluctuation in size, weight anctiee. They are situated high up in
the ischiatic arch. One testical tends be smaller and relatively softer.
There are two accessory glands, the fatesand the bulbourethral gland.
Cryptorchism is not uncommon.

Female genitalia: The uterus is a T-shaped organ. The left horn is always
larger than the right. Division betweéhe uterine horns is pronounced and
proceeds well into the utegrbody. The uterine bodg short (8 to 14 cm).

In older multiparous females the uisrextends well into the abdominal
cavity. The cervix has longitudinal foldadis 3 to 6 cm long. The cervical
os never closes tight. The ovaries egatively small (18-25 mm in dia),
thin and oval shapedn multiparous animals ¢ existence of carpora
albicantia cause the shape to be distbrin young animals the ovaries are
to be found caudal to the pelviciror Follicles develop peripherally and
can be detected ultrasonically whesyttare 3mm in diameter or larger.
Udder: The udder is situated between kied legs and is divided into four
glandular quarters with four teats. Edeht has a pair of orifices and ducts.
The right and left udder halves are distinctly separated by laminae
mediales. The separation of front arghr quarter within each half is
indistinct. The front quarters are usualéyger than theear. Presence of
accessory teats is not uncommon. Tudder size varies with stage of
lactation. Machine milking afamels is being investigated.
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Q. Give a tabulated comparison of some of the anatomical
characteristics of the camel withthose of bovines and horses.

Table 36. Comparative anatomical chaacteristics of the camel, cattle
and horse
Organ Camel Cattle Horse
Vertebral C7,T12,L7,S5, |C7,T13,L6, S4, C7,T18, L6, S4
column CD 15-21 CD 18-20 Cd 15-21
No. of ribs 12 (8:4) 13(8:5) 18(8:10)
Heart pointed round pointed
Lungs no fissures, pinkfissures, pink no fissures, red
colour colour colour
Diaphragmatic| yes no no
bone
Stomach 3-compartment 3 forstomachs + 1ltrue stomach
true stomach
Small 40 meters 27-49 meters 22 meters
intestines
Large 19.5 meters 14 meters 7.5-8 meters
intestines
Colon coiled coiled horseshsbaped
Liver 6.5-10 kg dark 4.5-10 kg light| 5kg brown red
brown brown
Gall bladder none Yes none
Spleen crescent 0.8-1 kdong oval 0.7-1.2 crescent 1-2 Kg
dark purple kg grey purple steel blue
Kidney bean shaped lobulated right: heart shaped
left: bean shaped
Capsule verpadhesive non adhesive non adhesive
Pancreas 0.5 kg one.6 kg ong 0.3-0.5 kg two
pancreatic duct pancreatic duct pancreatic ducts
Male genitals
Preputium caudally cranial cranial
Penis fibroelastic filelastic musculocavernouis
Location ischiatia@rch pendulant pendulant
Female
genitals
Uterus bicornuate bicornuate biocornuate
T-shaped Y-shaped
Body 8-14 cm 30 cm
Oviduct 25-28 cm 20-28 cm 20-30 cm
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Horns left larger than35-45cm 22-25cm
right
Vesicular none yes yes
gland
Udder
Quarters 4 4 2
Teats 4 4 2
Ducts per 2 1 2
teat
Skin callosities yes no no
(carpal, elbow,
stifle and sternal)

Source: Schwartz and Dioli (1992).
Q. What are the objectives of prforming necropsy or post-mortem
examination?
Post-mortem examination is done wikie following objectives in view:

)] To assess whether a carcassafe for human consumption or

not.
1)) For diagnosis andontrol of diseases.
1)) For research purposes, to deterenthe effects of various drugs
or treatments on various body systems.

Q. What guidelines have necessdy to be kept in view while
conducting a post-mortem of the camel?
For useful findings it is very impoma that the time lapse between death
and beginning of the post-mortem (PBRamination should be as short as
possible. PM carcass deterioration tstanuch sooner under high ambient
temperature. The gastrointestinahdr, adrenal glands and the central
nervous system are among the first og#& show signsf deterioration.
Characteristic signs of beginninBM deterioration are desquamation
(shedding of epithelium) of epithefy liquidisation (adrenal medulla and
central nervous system) and generahlfility of organs (gastrointestinal
tract, liver and kidneysPale, watery and cookedgarance of muscles is
a sign of advanced PM deterioratidraluable indicators to estimate time
of death are rigor mortis, blood clottj and imbibitiongabsorption of a
liquid). Viability of endopaasites can also be aseful indicator e.g.
Cephalopina titillator larvae die a few hours after their host has died. Rigor
mortis is best assessed upon openindhdeet. Prior to rigor mortis the left
ventricle appears dilated and contains various amounts of red unclotted
blood. During rigor mortis the left wricle is contracted and nearly empty
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of blood. After rigor maiis has passed by, the legntricle contains dark
haemolised blood.

Rigor mortis takes place and subsides more rapidly in animals that were
either stressed or emaciated beforatkdoecause of thealready depleted
glycogen storage in muscles. In ruants a condition similar to bloat can
develop by PM bacterial fmentation of ingesta.

Q. Necropsy examination results undr field or farm conditions are
based on what criteria?

These are based on visual examinatipalpation, description of tissues,
organs and their cut surfaces usingrpmometric (forms of structures of
organisms) measurements assessegross inspectio(Table 37).

Table 37.  Check list for necropsyperformance and gross inspection
in the field or at farm

Items Findings

Whole animal Body condition e.g. obese, thin,
emaciated

Skeleton Abnormalitiedractures

Skin and membranes 1) colour
2) hair coat e.g. complete, length,
clean

Muscle and fat 1) colour

2) consistency

Organs (heart, lungs, kidneysl) colour

spleen, liver, endocrine glands}) weight

genitals) 3) length, width, diameter

4) consistency

5) topography (only if displaced)
6) adhesions
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7) ratio of cortex-medulla (kidneys,
adrenal)

8) ratio of ventricles to septum
9) foreign bodies (gastrointestinal
tract)

10) float (lung tissue in neonates)
Fluid (all body cavities, alll) colour, 2) amount, 3) viscosity,
capsules) odour, 5) foreign particles
Structural change la) type lefsion e.g. abscess, ulc
tumour, haemorrhag scar, wound,
cyst

1b) depth of lesiore.g. superficial
deep

2) distribution e.g. localized
generalized

3) size and shape
4) amount or number e.g. single,
multiple
5a) consistency e.g. firm, soft, liquid
5b) texture e.g. smooth, rough
6) odour

7) colour

Parasites 1) type e.g. tick, maggot, wofm,
hydatid cyst

2) amount or number
3) alive, dead
Source: Schwartz and Dioli (1992).

=

)

1)
-

Variations from expected parametesach as size and weight provide
helpful information to assess hypephy, hypoplasia (incomplete
development) or aplasia (lack of vidopment of an organ or tissue).
However, it should be kept in mindathage, sex and environmental factors
such as nutrition are known to influenphysiologically size and shape of
some organs. Moreover, standard unitshsas millilitre, litre, centimetre
and kilogram should be used fmorphometric measurements.

Q. Give details of an approprate dissection procedure for post-
mortem examination of a camel.
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A complete history is taken includingdpta about owner, patient, previous
and present medical history and mgement. Performing the post-mortem
with the animal on its left is usuallydter and more convenient. Detail is as
follows:

a) Lift the right hind leg as highs possible and ciwwards and through
the hip joint to allow the leg to be tditareflected back over the top of the
sacral area. The knife bladghould be directed pestorly, away from the
belly wall while performing these cuts.

b) Standing behind the cadaver the &rfade is inserted flat, cutting edge
to the right, beneath the skin at thdesior edge of the initial cut in (a).
Commencing adjacent to the mammargmgl or penis, the skin is incised
by cutting from inside out. The incisiondeveloped in the direction of the
animal’s ventral midline and contindi¢o the mandibutasymphysis. The
pedestal may be by passed on itsnimiate right or removed. Working
back along this incisiorthe skin is reflected from the upper surface of the
cadaver, along with the right fore liméand thrown over the dorsal midline.
Particularly in juveniles, the skin dhe camel is tightly adherent in the
flank region.

c) The abdominal cavity is opeheddy carefully incising the tissues
immediately behind the last rib. The incision is enlarged; first behind the
rib margin towards the xiphoid cartilagend then in another direction,
upwards and backwards, close unédad along the line of the lumbar
transverse processes;dathen downagain to the udder or penis. The
resulting inverted ‘U’ flap of flank sisues is reflected ventrally over the
midline, thus exposing nuh of the abdominal viscera. If required, samples
of gut may be obtained at this stage.

d) The diaphragm is incised near the right costal margin.

e) The right rib cage is removed. Thsseasily achieed in the mature
animal by cutting the ribs close toeih sternal attachment with a large
pruning shear and then repeating tblisse to the vertebral attachments.
These cuts can be made with a suitale or axe. If the operator prefers to
reflect the right chest wall by breaking it back over ¥keetebral column,
knife cuts should be made between guvo ribs at least. Breaking back
the chest wall as a whole is difficult mot impossible. In animals up to a
few months old, the rib cartilages cand# with a knife. Thus, the whole
right side of the cadaver can be marmad quite quickly and with a minimum
of manipulation, all the viscera exposed to view. Specimens for laboratory
examination are selected andaibed in the proper manner.
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In case of necropsy inspection of aaimslaughtered by traditional method
the sequence given above has todegarded and PM examination is
performed with slaughter sequencethé animal has been slaughtered by
Muslim method (cutting of major ceapal vessels), the carcass appears
overall paler and blood storage organshsas spleen will be contracted and
empty (Schwartz and Dioli, 1992).

Q. Give an example of a posinortem examination sheet with
intemwise findings recorded therein.

The main purpose of prederg here this example is that in case a trained
expert is not available when necessitises to perform PM examination, a
subprofessional person can do this kaeping this example in view. This
Is important to get a better insighttonthe epidemiology(study of the
factors determining and influencinthe frequency and distribution of
disease) in camel populatis and may be even more important, to evaluate
the risks to public health arising frothe camel as a domestic livestock.
Example of post-mortem examinatio sheet with findings recorded
herein.

Part 1. Gross inspecion before dissection
Recorder Kamal
Owner Karam Din| animal brought to Shahkot market,
obviously sick
Death 10 a.m., slaughtered
Post-mortem immediate, during butchering
Animal Breed camel
Body almost good, well musceled
Hump Welldevelopedfirm, round shape
Haircoat complete, hindds soiled with faeces
Condition Udder small, non-active, usual shape, flrm
consistency
Teats old healed woundose to orifice of right
cranial (anterior) teat, other teats of usual
shape
Pads small spherical deep pedestal wound,
necrotic tissue at the edges and small
amount of pus
Nostrils clean, dilated, no lesions
Mouth no lesions, normal
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Eyes Eye balls sunken,inornea surface wrinkled
Body and slightly traumatized (small abrasions)
openings Ears normal

Anus slightly dilated, d& faeces around sphincter

Vulva disfigured, healed perineal wound

Symptoms | fever, diarrhoea, swollen glands, loss of

appetite

History Onset acute

Duration twodays

Herd no other animal affected

Treatment | none
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Part 2. Inspection of internal organs
Serosa (anytransparent, adhesions between pleura [and
serous heart, multiple small haemorrhagic spots,
membrane) | three small abscesses close to adhesions
Pericad white, one adhesion to body wall, Scc
transparent watery fldi
Thorax Heat dark brown, 1.5 kgfirm, dark haemolised
blood in left chambermultiple petechie on
surface
Valves tricuspid and iral slightly thickend
Trachea inner mucosa liningdre
Thyroid normal
Lungs red, puffy consistency, four small hydatid
cysts
Serosa Transparen
Oesophagus inner lining reddene
Stomach very small amount of feed, several small
superficial ulcers in compartment 3
Small dilated, liquid faeces
intestines
Abdomen Large dilated, multiple haeworrhagic spots, no
intestines | formed faeces in rectum
Liver dark brown, 10 kg, one small abscess
Pancreas multiple haemorrhagic spots
Spleen red, swollen, 1.kg, multiple raemorrhagig
spots
Kidney normal
Adrenal multiple haemorrhagic spots
Bladde medium filled, haemorrhagic spots pn
mucosa
Ovaries nonactive, no follies, several old corpora
lutea
Genital Horns noremark
organs Body noremark
Cervix dilated
Vagina noremark

| Lymph nodes | All internal and externlymph nodes swollen, surface
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dark red

Nervous system No remarks

Skeleton Naemarks

Muscles Naemarks

Diagnosis Acutéhaemorrhagisepti@emia, probably pasteurella |or
Salmonella infection

Additional One narrow, but deep andpqwrating pedestal wound

findings connected by a fistula to thoracic cavity, adhesions
between serosa and pericard, three abscesses in| close
vicinity to the fistula channgthree hydatid cysts in the
thoracic cavity.

Source: Schwartz and Dioli (1992).

The most obvious findings in thiexample were generalized internal
petechiation especially under the serof#he intestines, the heart and the
lymph nodes. In other cases gelatindlusd may be present around the
lymph nodes.

The picture may be complicated bygrss of haemorrhagic enteritis and
lesions of early pneumonia. In ma cases the clinical and necropsy
findings may not be conclusive andfdientiation from anthrax, blackleg,
septicaemic salmonellosis and acueptospirosis has to be done by
bacteriological examination. The sd@nce of bloody discharge from the
natural body orifices and a normal appeg spleen on pésnortem can be
used to initially differentiate haesrrhagic septicamia from anthrax.
Infections of the gastroiaestinal tract are not egsdiagnosedoy necropsy
procedure alone. For definite ebgical diagnosis, sample must be
submitted for laboratory analysis. Infens of the respiratory tract present
a similar problem in post-mortemiagnosis. Depending on the involved
infectious agent, localized or geabkzed pathological lesions of the
respiratory tract are found. However, gl signs of respiratory diseases of
viral origin are often masked bysecondary bacterial invasion.
Bacteriological and histological examination should be performed if
accurate etiological diagnosis is needed.

Bakhat Baidar Khan, Arshad Igbal and Muhammad Riaz University of Agriculture, Faisalabad.



Part — I Production and Management of Camels

OVER ONE HUNDRED SPECIMEN
OBJECTIVE QUESTIONS

Fill in the blanks:

Q. I) For microchip identification ntleod, the chips anenplanted in the
nuchalligamentof the neck.

Q. In the equation P=G+E; @, and E stand for__phenotypic
measurement of #ait, genetic effect of all pertinent genes and
environmental factorgfluencing thdrait respectively
A low correlation between getype and phenotype indicates a low
heritability estimate
DNA techniques should be exjpm for future research e.g. in
camel breeding, disease contrphrentage verificatignpopulation
differences archeological studies

Q. The hindlimbs of the camel pro the main forward propulsive

Q. Couching

Q. The foot pad of camel islléd with fat consisting of_75%
unsaturated fattgcids

An area or a structure thategonot reflect ultrasound waves and
does not produce an echo isl@ad anechoic or nonechogenic

In camels, ovulation takes between 24 and 48 rajtes mating.
GnRH stands for Gonadotrophin-releasing hormone

The placenta in dromedary idfdse in natur@nd not cotyledonous
In camel, about 99% pregnareere_in the left uterine harn
Ovulation in camel imainly indwced_by coitus

Encircle the correct answer. Thamel udder has: 5 teat ducts, 4
teat ducts, 8 teat duc®teat ducts, 2 teat ducts

Encircle the correct answer. Rabisesa: parasitic disease, bacterial
disease, non-infectious disease, viral diseasenotic disease
Encircle the correct answeCamel calves are found actively
foraging by the age of: 2 week, 4 weeks, 2 mgnéhsnonths, 3
weeks.

o O OOO0000 O
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Q. Encircle the correct answer. Theest wool is obtained from the:
Bactrian camel baggage camel, Arabian camel, racing camel,
dromedary.

Encircle the correct answer. i@els deprived of water in 42°C
environmental temperature losedy weight per day at about the
rate of: 4%, 5%, 2%Y8%, 1%, 6%.

Name all the keratinised padsifml on the body cdin adult camel.
Elbow, knee hock stifle and_chest pads.

T/F: A lot of water is available iwinter, therefore, the camel drinks
55 litres/day. Encircle accordingly.

T/F: Female camel calves are pdad more milk tn male calves
by traditional camel herders. Encircle accordingly.

Which one is more productiv®ilking the camel twice a day or
four times a day

What is the recommended age ¥eeaning a camel calf? Encircle
the correct answer. 16 montB§0 days, 185 days, 40 weeks
Average gestation period inmgals is 360 days, 12 months, 370
days, 56 week<ncircle the most correct answer.

Perineal device is used in cdrioe what purpose? For acceptance of

O
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Encircle the correct answeiSurgical castration in camel is
performed to remove the: urethra, gall bladder, testemeys,
bladder.

Q. Which one is more prominenin camel: hindquarters or

forequarters

Q. Encircle the correct answer. idmal body temperature is higher in:
(a) old camels. (b) young caméty adult camels.

Q. Encircle the correct answer. Body temperature in rutting camel is:
(a) higher than normalb) normal (c) lower than normal (d)
subnormal.

Q. Encircle the correct answer. High temperatures in camel during
morning are indicative of (a) milk fever (b) fevér) oestrus (d)
stress.

Q. Encircle the correct answetaboured breathing is always an
indication of (a) dystoci@b) respiratory diseadg) congested sinus
(d) anorexia.

Q. Is it possible or not to getoshach fluid samples from camel’s

stomach by passing a stomach tube? Yes, it is possible.

©|
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Q. Encircle the correct answer. Tiokdood volume in the camel is: ()
930 mi/kg 309 mi/kg (c) 93 ml/kéd) 39 mi/kg

Encircle the correct answer. @yulation in camel takes place 36-48
hours after stimulation. (b) Owation in camel takes place 20-24
hours before stimulation.

Among farm animals, which ishe best adapted to hot arid
environment? One-humped camel.

What is the main mechanism lmhich the camel survives in the
desert? Its ability to conserve body water.

Is it a myth or truth that camsdores water in its hump or stomach?
It is a myth and it has been disproved since long.

Can all the animal species elydolerate dehydration? No, the
tolerance varies largely in different species.

Due to dehydration, efficiency of use of water decreases in camel.
Do you agree with ik statement? No.

Cattle would die in 4 days attatal body weight loss of 28%. Do
you agree with this statement? Yes

Fill in the blanks. Low water toover is a characteristic of arid
adapted animals

Fill in the blanks. The camgdroduces about 16 litres/day saliva
when dehydrated

To compensate, feed intake ince=as dehydrated animals. Do you
agree with this statement? No

Fill in the blanks. The cameak able to reabsorb water from
alimentary camelvhen dehydrated.

Under dehydration a relatively higemolarity further decreases. Do
you agree with this statement?.No

Fill in the blanks. In comparison with other farm ruminants the
response of camel to improvednditions is only one-eightbf that

of cattle and one-sixth of that sheep.

Fill in the blanks. Wet hide of camel is about 16fhody weight.
What is recycled urea? Recyclagka in reality is the same protein
that is used more than once.

Does the camel has gall bladder? No, it does not.

What is the major site of watabsorption in the ¢cael? The colon is
the major site of water abrption in camel’s body.

Plant species reaching the higheatst of the vegetation as a rule
belong to which group? They belong to the dicotyledon group.

O
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Fill in the blank: Fee ranging camels speiheks than 5% of their
feeding timenear ground level.

Correct the sentences. The scrotarsmall in camel. It is attached
high up_between the four leged does not hargelow the udder
Correct the sentence. The glansipen camel is rectangular. It is
like a crochet-needle

Male camels become infertile wh their testicle are heaviest
(correct the sentence). It is the otherway round.

Encircle the correct answer. ({H)e camel is an induced ovulator (b)
The camel is a spontaneous ovulator.

Fill in the blanks. Mixing of bhoosa of two leguminous crops is
called_missa bhoosa

The gestation period in omeimped camel varies from 380-390
days. Fill in the blanks.

Rut in camel can be induced by gonadotrdpgatment and better
nutrition. Fill in the blanks.

What are the main objectives adtermining age of camels? (i) For
trading (ii) For treating (iii) For breeding

Do camels have incisor teethboth jaws? Yes, in both jaws

What is other name for canine teeth? Tushes

Deciduous teeth of camels erafter temporary teeth. Do you agree
with this statement? No

Mare and she-camel are largeimals having the same number of
teats. Do you agree with this statement? No

Give the formula to calculateettaverage age at which most females
leave the herd. (Age at first calving plus interval between
parturitions multiplied by number gfoung equals the age at which
most females leave the hrd

On an average, what is therqentage of breeding females in a
camel herd? 40 to 45%.

Give the total number of deciduwand permanent teeth respectively
in dromedary camel. Deciduous =; 2i&rmanent = 34.

What is the best branding methfor pastoralist's camel? Hot-iron
branding.

What is the most appropriate posture for slaughtering a camel?
Sternal recumbency
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Q. For examination, urine of camehn be collected through: (a) free
catch (b) a catheter (c) a syringe)(d suction pump. Encircle the
most correct answer.

Encircle the correct answer. Dadyerage output of urine in camel
Is: (a) 55 litres (b) 5.5 litres (c) 0.55 litres (d) 2.5 litres

Where on the body dfie camel is located @iscapular lymph node?
In front of scapula

Encircle the most correct angwi®lost convenient site for collection
of blood is: (a) medial metacarpal vein (b) jugular v@h dorsal
metarsal vein (d) femoral artery.

Q. Encircle the most correct answér preferred site for subcutaneous
injection in camel is: (an front of the shoulde(b) under the belly
(c) behind the stifle joint (dat the back of the hump.

Q. Encircle the most correct answéor intramuscular use, injected
volumes per injectionite in camel should ricexceed: (a) 1 to 100
cc (b) 50 to 100 cc (c) 15 to 20¢at) 40 to 60 cc.

Q Fill in the blanks. A tourniquet is @d to put pressure to raise a vein
or to check bleeding

Q Fill in the blanks. The udder dhe camel is divided into four
glandular quarters

Q. Fill in the blanks. The utes of the camel is T shaped

Q Fill in the blanks. Important diases caused by egiarasites in the
camel are:_sarcoptic mangdermatomycosjstick infectation fly
infestation nasal bot (myiasis).

Q Fill in the blanks. Ticks comamly found on camels belong to the
family Ixodidae

Q. Fill in the blanks. Thgallbladder in the cameéd absent like that in

h

Q. Encircle the correct answer. Civa measures after the disease is
clinically evident are called: (a) chemothergpy chemoprophylaxis
(c) hydrotherapy (d) prophylactic therapy.

Q. Encircle the correct answéltypanosoma evans is transmitted by
biting flies belonging to gersu (a) Stomoys (b) Tabanus(c)
Philoliche.

Q. Fill in the blanks. A synonym for tapeworms is cestodes

Q. Fill in the blanks. Sarcoptimange in camel is caused $§rcoptes
scabiei.

Q. Fill in the blanks. Ivermectin is useful for mange
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Q. A synonym for pasteurelloss Haemorrhagic septicaemia
Q. T/F: Dehydration of camels oasumore commonly in arid regions.
Encircle accordingly.
Q. Debridement means: Removal of necrotic tissue and foreign
material.
Q. T/F. Separation ofront and rear quarters of the camel udder is
distinct. Encircle accordingly.
After death of the camel, whatgans are among the first that get
deteriorated soon? Gastrointestitract and central nervous system
Fill in the blanks: Fluctuatiom morning/evening body temperature
in camel in summer can save it 4 totées water daily.
Tenesmus denotes: Painful straining
Fill in the blanks. The clear liqiithat separates from blood when it
clots is called serum
Normal body temperature of hunsais 37°C. What is the same in
camel? 37.5°C
T/F: Encircle accordingly. Heardte and breathing rate of the camel
mean the same.
What is the importance of centdrgravity of the camel body? Give
two points to indicate the importamof this center in the camel.
Give the average birth weighteaning and adult weights of camel
breeds in Pakistan.
The average birth weight, weaningeight and adult weight vary
from 33 to 50 kg, 75 t@35 kg and 550 t@00 kg respectively.
Q. What is the average age attflbseeding in camels in Pakistan?
The average age at first breedingRakistani camels varies from 4
to 4.5 years.
Q. Give the average daily milk yeeland lactation length in camels in
this country.
The average daily milk yield dnlactation length in camels in
Pakistan range from 3.0 to 08.litres and 250 to 510 days
respectively.
Q. What is the averagength of dry period and calving interval in local
camels?
On average, these vary from 275385 days androm 715 to 785
days respectively.
Q. What is the average annual haioduction from a Bactrian camel?
It is about 5.5 kg.
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Q. What is the total popuian of camels in Pakistan?
According to FAO (2000), the poptilan of camels in Pakistan is
1.2 million.

Q. Give percentage distribution afie camel population in various
provinces of Pakistan.
Provincewise distribution of the camel population is as follows:
Balochistan 36.43%, Punjab .33%, Sindh 22.76% and NWFP

7.30%.
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a.i. Active ingredient.

Al. Artificial insemination.

Abdomen. The belly.

Abomasum Fourth stomach of a ruminant.

Abortifacient. Substance that causasortion or miscarriage,

Abortion . Miscarriage: when the foetisexpelled before it is due.
AbscessA collection of pus in the tissue.

Acaricide. Chemical used to control ticks.

Actinomyces A type of diseasecausing bacteria.

Active ingredient, active principle, a.i Ingredient or chemical component
of a drug, which has a healing effect.

Acute. Critical, sudden and of short duration.

Aetiological. Relating to the origin of or cause of a disease.

Aetiology, etiology. The cause of a disease.

Afterbirth . Placenta and other membraiiest come out after birth.
Agroecological zones Areas which have similar physical and climatic
features and in which farming systean be expected to be similar.
Alimentary canal. The digestive tract.

Alimentary . Pertaining to, or caused by, food.

Allergen. Substance that may cause an allergic response.

Allergy. Hypersensitivity of the body celts specific substances, such as
an antigen or alleen, resulting in rashes or other reactions.

Ambient. The immediate surroundings (e.g. ambient temperature = the
temperature in the local area).

Anaemia. Below-normal number of redlood cells and quantity of
haemoglobin in blood.

Anaesthetic A medicine that stops all feel. It makes the animal (or the
part of the body its applied to) numb.

Analgesic A medicine that reduces pain but does not cause numbness. ,
Androgen. A male sex hormone.

Anhidrosis. Absence of sweating (Dry coat).

Anthelmintic. Substance that removes stieal worms from the host
animal.

Anthrax . Disease caused by a bacterium cabadllus anthracis.
Antihistamine. Substance used to treat allergy and colds.

267



Part — I Production and Management of Camels
Antibiotic. A chemical substance producbkg microorganisms that Kkills
(or inhibits the growth of other microorganisms.

Antibody. A protein in the blood that is@iduced in response to an antigen.
Anticoagulant. Substance that preventsstows down blood clotting.
Antidote. A treatment which counteracts or destroys the effect of poisons
or other medicines.

Antiemetic. Substance that relieves vomiting.

Antigen. Substance that may induce @mmmune response (e.g. bacteria,
toxins).

Antiinflammatory . Counteracting inflammation.

Antipyretic . Substance that lowers bodyrjgerature to the normal level,
used against fever.

Antiseptic. Substance that destroys or inhibits diseesasing bacteria.
Antispasmodic Substance that prevents @lieves muscular spasms or
cramps.

Antivenin. Substance that counteracts thespoifrom an animal, such as a
Snakebite.

Anus. The opening at the end of theastines where the dung comes out.
Artery . A vessel that carries the blood aweaym the heart to other parts of
the body.

Arthritis . inflammation of joints.

Artificial insemination, Al . Breeding by putting semdnto the vagina or
uterus without sexual contact.

Ascariasis Infestation by an intestinal esite called ascaris (Internal
parasites).

Ascarid. A roundworm nematode (a typef parasite) found in the
intestines.

Astringent. Substance that shrinks tissuesl @nevents secretion of fluids
from wounds.

Bacillus cereus intoxication haemorrhagic disease.

Bacterium, bacteria. Tiny microorganisms, sonef which cause disease.
Balling gun. Tool to apply pills capsules and boluses.

Balm. A soothing or kaling medicine.

Blackleg. Blackquarter.

Blackquarter. Disease caused by a bacterium caleablridium chauvii.
Bladder. The organ that holds the urine.
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Blister. A vesicle, a skin lesion.

Bloat. The build-up of gases the stomach or intestines.

Boil. Infected, painful, hardwelling of the skin.

Bolus. A ball or tablet of medicindBranding. Marking the sk with a hot
iron.

Broadspectrum medicine A medicine effective against several disease
causing microorganisms.

Bronchitis. Inflammation of the bronchi.

Bronchus, bronchi. The pair of air passaged the end of the trachea,
leading to the lungs.

Buffy coat. Reddish-grey layer in a centrged tube, consisting of white
blood cells between the rétbod cells and the serum.

Caesarean sectionOperation to cut the uterapen and pull the calf out.
Calf diarrhoea. Diarrhoea in calves caused by too much milk or by a virus.
Camelid. An animal that is a member tife camel family or Camelidae.
Cancer. A malignant, cellular tumour.

Canines The pointed teeth beside the inecgsdhey can growery large in
male camels.

Cannula. Tube attached to a trocar.

Capillary tube. Thin lube with a very small inside diameter.

Carcass Dead body of an aniahor slaughtered animatfter skin removal.
Carrying capacity. The number of animals thaan be kept permanently
on a given area of land (usually exgged in terms of one hectare or one
square kilometre) without causing dadation of the landnd its vegetation
and which ensures thall animals receive an adedate amount of feed for
both maintenance and productionraguction can be growth, milk
production, being pregnaatc (see also stocking rate).

Castration. Removal of testicles.

Catarrh . Inflammation of noseral mucous membranes.

Catgut. An absorbable, sterilthread made from éhsmall intestine of
sheep; used as a suture material.

Cauterization. The burning of flesh with a hot iron or a chemical,
Centrifuge. Piece of laboratorygeiipment that spins we fast. Used to
separate parts of a liquid from oneotirer, such as components of a blood
sample.

Cervix. The narrow, front part of the uterus.
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Cestodes Tapeworms.

Chemoprophylaxis Prevention of infection bgliseases through the use of
drugs before the onset afdisease; chemotherapy is treatment of a disease
by drugs. A vaccine, strictly spdal, is a biological product but
vaccination is usually consideredhle a part of chemoprophylaxyis.
Chronic. Persisting for a long time.

Closed fracture. Broken bone where é¢hskin remains intact.

Clostridiosis. Blackquatrter.

Clostridium . A type of diseas causing bacteria.

Cold struck. Wry neck.

Colibacillosis. Disease caused by a bacterium caliszherichia coli.

Colic. Pain caused by gas in the stomach or intestines.

Colostrum. Thick yellow milk, rich in antibodies, protein and micro-
nutrients, produced by maghs after giving birth.

Compress A dry, often warm, substancem@ied firmly to a part of the
body.

Concentrate A carefully formulated mixture of nutrients (grains, oilcakes
having high proteinrad energy contents).

Concoction A preparation from crude materials, made by combining
different ingredients.

Congenital Present at and existing from the time of birth.

Congested Closely packed.

Congestion Abnormal accumulation of dbd in part of the body.
Conjunctiva. The membranes arod the eyeball.

Conjunctivitis . Inflammation of the conjunctiva.

Constipation. Infrequent or difficult bowel movement with hard dung.
Contagious skin necrosisA skin disease.

Contagious Diseases which are readily passed on to others.
Contamination. Introduction of microorganisms, for example when using
surgical instruments that are not sterile.

Contusion. Bruise, injury where # skin is not broken.

Convulsion. A violent, involuntary comaiction of the muscles.

Cornea. The transparent paof the eyeball.

Corneal opacity. Whitish film on the eyeball.

Corneal ulcer. Injury of the cornea.
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Corpus luteum. Part of the ovary that fosnafter ovulation and produces
hormones during part of the heat cycle.

Corticosteroids. Type of hormones; their synthetic equivalents are used as
drugs. Corticosteroid drggare used to treat certain diseases and decrease
inflammation and itching.

Corynebacterium pyogenesA type of disease causing bacteria.
Crepuscular. Showing a preference for adtywin dim light, around dawn

or dusk.

Cud. The ball of feed that ruminants chew and then swallow again.
Culling. Selective removal (e.g. of animdbr poor reproductive or growth
performance).

Cyst. A closed sac or capsule contamia liquid or semisolid substance.
Decoction Medicine made by boilg ingredients in water.

Decongestant Substance that reduces congestion or swelling.

Defaecate Passing of faeces.

Deficiency. A lack or shortage.

Dehydration. Lack of water in the body.

Dermatitis. Inflammation of the skin.

Dermatomycosis Ringworm.

Dermatophilosis A skin diseaseaused by fungus.

Dermatophytosis Ringworm.

Dermoid. Egg-shaped gratws on the skin.

Detergent Cleansing substance.

Diagnosis The determination of a disease. It includes the name of the
disease, its cause, and the prognosis.

Diarrhoea. Frequent passing of thin, watery faeces.

Digestive tract The tube through which feed passes: the mouth,
oesophagus, stomach, intestines and anus.

Dipetalonemiasis Disease caused by a parasitic worm called
Dipetalonema evansi.

Discharge Substance excreted byetbody, such as PUS.

Disinfectant. A chemical that kills microorganisms.

Dislocation. Bone displaced from a Joint.

Diuretic. A drug or preparatiothat causes urination.

Dosage The determination and regulation of the amount, frequency and
number of doses.

271



Part — I Production and Management of Camels
Dose The quantity of a medicine tie administered at one time.

Downer. Disease where a camel refusegdbup; can have various causes.
Drench. Forcing the animal to drink a liquid medicine

Dressing Material used to cover and protect a wound.

Drip . Slow, drop-by-drop injection of a liquid into a vein.

Dromedary. Another name for the one humped camel; derived from the
Greek for ‘to run’.

Dry coat syndrome Anhidrosis, absence of sweating.

Dulaa. Protrusion of soft palate of camels.

Dysentery. Inflammation of the intestes, with liquid and bloody
diarrhoea and painful straining.

Dystocia Difficult birth.

EchinococcosisDisease caused by small tapeworms (Hydatid disease).
Ecthyma. Infection of the skin witharge pustular vesicles.

Ectoparasite external parasite.

Eczema Inflammatory skindisease characterized by redness, itching and
formation of scales and crusts.

Edema Oedema.

EDTA. A substance (ethylenediamineréetcetic acid) that stops blood
from clotting.

Ejaculation. To eject semen during the act of sexual intercourse.
Electuary. A medicinal preparation consirsy of a powdered drug made
into a paste with honey or syrup or Gur.

Embryo. A new calf in the earliest aje of development. Becomes a
foetus.

Emetic. Substance that causes vomiting.

Encephalitis. Inflammation of the brain.

Endogenous Internal; arising from inside ¢hanimal rather than from the
outside.

Endoparasite Parasite that lives insidedtbody (in the intestines, lungs
etc.).

Enema Liquid preparation introduced into the rectum.

Enteritis. Inflammation of the intestines.

Enterotoxaemia Haemorrhagic enteritis.

Eosinophil. Type of white blood cells.
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Epidemic, epizootic A sudden outbreak of skase in a relatively small
area.

Epidural anaesthesia Injecting an anaesthetimto the canal of the
backbone.

Epsom salt Magnesium sulphate.

Erythrocytes. The red cells of the blood.

Estrus, Oestrus. Heat.

Etiology. Aetiology. The cause of a disease.

Expectorant. Substance to remove fluid from the lungs and trachea.
Expiration . Breathing out.

External parasite. Parasite that lives on the surface of the body (on the
skin, in the skin, irthe ears etc.).

FaecesFeces, dung.

Fetus Foetus.

Fever. Increase in the body temp#ure; an abnormally high body
temperature.

Firing . Application of a red hot iron to the skin (Branding).

Flatulence Excessive gas formation in the digestive tract.

Foetus fetus. The developingoung calf in uterus.

Fomentation. Application of a warm, moisgubstance such as a wet cloth
to ease pain and inflammation.

Foreign body. Any object not normally found in the body.

Fracture. Breaking of a bone.

Fungus, fungi A group of microorganisms, s@ of which cause diseases.
Galactagogue Substance that promotes milk flow.

Gangrene Death of body tissue.

Gas oedemaBlackquarter.

Gastroenteritis. Inflammation of the stomach and intestine.

General anaesthesia Giving an anaesthetic tmmake the animal lose
consciousness and not feelrpanywhere in the body.

Gestation period The time from conception torkh; it varies from species
to species (about 387 days in camels).

Gestation Period of pregnancy, term bfe of embryo/foetus within the
uterus.

Ghee Clarified, semi-fluid butter made from milk (common in Indo-
Pakistan).
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Giemsa A dye lo stain blood samples udedctheck for blood parasites.
Gland. An aggregation of cells thaecrete or excrete materials.
Glomerular filtration rate . The speed at which ehkidney filters waste
products.

Glucose Table sugar.

Goitre. Enlargement of the thyroid gland caused by iodine deficiency.
Gram-positive. Types of bacteria that arelgored deep purple in Gram's
method.

Haematocrit. The volume percentage of red blood cells in the whole
blood.

Haematoma A swelling filled with blood,

Haematuria. Blood in the une (Red urine).

Haemoglobin Protein found in red blood cells.

Haemolysis Destruction of the red bloocbrpuscles and the consequent
escape of haemoglobin.

Haemorrhage Bleeding.

Haemorrhagic diseaseDisease caused IBacillus cereus bacteria.
Haemorrhagic enteritis. Disease caused I&fostridium bacteria .
Haemorrhagic septicaemia Disease caused bRasteurella multocida
bacteria (HS).

Heart. Organ in the chest thatumps blood around the body.

Heat. The time when the female acteghe male for mating and can
become pregnant.

Helminthiasis. Disease caused by worms.

Heparin. A substance that stops blood from clotting.

Hereditary. Characteristics passed from parents to offspring.

Heritability . That which may be inherde the capacity of being
transmitted from one generation to dret the hereditary or genotypic
variance expressed as a percentageeofdtal variance in the feature being
examined.

Hernia. The abnormal protrusion of thet@stines through the peritoneum,
or part of another organ through themimane or muscle that contains it.
Heterosis (Also referred to as hybrid vigouthe effect achieved in a two
species or two breed cross by which tadues of a trait in the offspring
exceed the simple meantbht of the two parents.
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Hormones Chemicals formed by glands the body; tley control the
activity of organs.

Hybrid. An animal resulting from across between animals not
taxonomically very close, are often infertile or subfertile in one or both
sexes.

Hydatid cyst. Fluid-filled sac with youngtapeworms in it (Hydatid
disease).

Hygiene The science of health and its preservation.

Hygroscopic Said of something which takeip and retains moisture from
the surrounding air.

Hyperglycaemia Having very high leels of glucose.

Hyperplasia. Excessive growth of tissue or an organ.

Hypnotic. Induces sleep.

I.m. Intramuscular.

I.v. Intravenous.

Immersion oil. Oil used to examine objects under a microscope using a
special lens.

Immune response Reaction of the body to an antigen: production of
antibodies that fight a disease causing organism.

Immune. Resistant to a disease dudhie formation of antibodies.

Immunity . Body's defence against diseaxan be passed to offspring
through colostrum or through expesuvaccination or inoculation.

Incision. Cutting the skin or tissue.

Incisors. Flat teeth at the front of the mouth.

Infection. Disease caused by microorganisms.

Infectious. Caused by infection, &bto cause infection.

Infertile . Not able to reproduce.

Infested. Over-run by large numbers.

Inflammation. The reaction of living tissue$o injury, infection or
irritation; characterised by pain, swelling, redness and heat.

Infusion. Herbal medicine made by addimgter to plant ingredients in a
pot, covering, and allowing to standsually for about 15 minutes. An
infusion can beither hot or cold.

Injection. The forcing of liquid into a padf the body (e.g. under the skin,
into the vein or muscle).
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Inoculation. Introduction of disease cang microorganisms or other
material to stimulate immunity.

Insecticide Chemical that kills insects.

Internal parasites. Parasithst live inside the body.

Interstitial . Spaces between individual cells or tissues.

Intestines Part of the digestive trabetween the stomach and anus.
Intracellular . Within a cell.

Intramammary . Into the udderntramuscular, i.m. Into the muscle.
Intravenous, i.v. Into the vein (vessel thatrcees blood towards the heart).
lodine deficiency. Shortage of iodine in the body.

Iris. The coloured part of the eye.

Jaggery. A palm sugar made in some Asian countries.

Joint ill . Navel ill.

Joint. The point where bones meet (e.g. the knee).

Jugular vein. Large blood vessel in the side of the neck.

Karyotype. The appearance (size, shapnd number) of the set of
chromosomes of a somatic cell.

Keratitis . Inflammation of the cornea.

Kidney. Pair of internal organs thdilter wastes from the blood and
produce urine.

Kumri . Camel disease in Indo-Pakistanusiag shivering of the back legs
(Myopathy).

Lactation period. The period of time (in des, weeks or months) during
which a female animal gives milk.

Larva, larvae. Immature stage in the life cycle of an insect, maggot,
caterpillar.

Larynx. Voicebox.

Latent heat of evaporation The quantity of heat required to change a
liquid to a vapour without ahange in temperature.

Lateral recumbency. Lying on the side.

Laxative. Substance that encourages defaecation.

Leeches Segmented worms, soréwhich suck blood.

Lesion. Alteration of skin or other bodyarts due to disease or injury.
Libido . Sexual, desire; the expressiorsekual interest by male animals.
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Liniment. A medicated liquid, usually caaiting alcohol, camphor and an
oil, applied to theskin to relieve pia or stiffness.

Liver. Large, reddish-brown organ thatcsstes bile and is important in
digestion.

Lobulated. Having lobes (as opposed to being smooth).

Local anaesthesia Applying an anaesthetic only to a part of the body to
stop pain in that part; the animal remains conscious.

Lockjaw. Tetanus.

Lower respiratory tract. The lungs and pleura (the membrane that lines
the chest cavity).

Lung. Pair of organs in the chest tliake in air, used for breathing.
Luxation. Dislocation.

Lymph node. Solid lump on lymph vessels wh helps to protect the body
against disease.

Lymphadenitis. Inflammation of lymph nodes.

Lymphocyte. Type of white blood cells.

Maggot. The larva stage of a fly.

Malnutrition . Poor nutrition caused by an inadequate or unbalanced diet.
Mandible. The bone of the lower jawMange. Skin disease caused by
mites.

Mastitis. Inflammation of the udder.

Membrane. A thin layer of tissue thabwers a surface or lines a cavity.
Metabolic rate. The speed of or intensity at which the sum of
physiological processes take place.

Microorganism. Very small organism, microbe, that can be seen only
using a microscope. Microorganismglude bacteria, fungi, viruses and
protozoa. Microorganisms that caugiseases are called pathogens.

Milk scours. Calf diarrhoea.

Milk teeth. Temporary teeth.

Millennia . For thousands of years.

Mites. Small parasites found the skin, coat and ears.

Molars. Cheek teeth.

Monocyte. Type of white blood cells.

Morbidity . The incidence of disease; suffering from a disease.
Morphological characteristics The outward appearance of an animal
(colour, shape, size etc.).
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Motility . The amount of movement of sperm.

Mucous membrane, mucosa Membrane lining the respiratory and
digestive tracts and other partstioé body. It secretes mucus.

Mucus. Slimy material formed tprotect parts of the body.

Mycosis Disease caused by fungus.

Mycotic. Caused by fungus.

Myiasis. Strictly speaking means ‘infestation with fly maggots’ or larvae;
(nasal bots) often used loosely fither problems caused by flies.
Myopathy. A disease affecting the muscles.

Narcotic. A drug, which, in moderateloses, alleviates pain, reduces
sensibility, produces sleep; in largamounts, induces stupor, coma or
convulsions.

Nasal bots Fly maggots living in thedxk of an animal's nose.

Nausea Upset stomach, tending to vomit.

Navel ill. Infection of the navel cord in newborn animals.

Navel. Umbilicus, belly button, where thembilical cord is attached during
gestation.

Necrosis Death of tissue.

Nematodes Roundworms (internal parasites.

Nerves Fibres that carry messages betw#ee brain and other parts of the
body.

Neutrophil. Type of white blood cells.

Nictitating membrane. The third eyelid.

Nomadism A system with no fixed bagmit which wanders seasonally and
in the longer term in search déed and water resources. See also
transhumance.

Nutrient. Nourishing substance.

Nymph. Stage in the life of an sect, after the larva stage.

Oedema, edemaAbnormal accumulation of fluids in the tissues.
OesophagusThe tube that goes from the mouth to the stomach.

Oestrus estrus. heat.

Omasum Third stomach of a ruminant.

Open fracture. Broken bone that damage® timuscles and tissue around it
and pierces through the skin.

Oral. Belonging to, or taken through, the mouth.

Orf. A disease caused by a virus.
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Otitis. Ear infection.

Ovary. The organ of a female aninthht produces the egg or ova.
Ovulation. The discharge of eggs from the ovary.

Packed cell volume (PCV)Haematocrit. The praption of blood plasma
occupied by the cells of the bloothw PCVs indicate anaemia and a
diseased state.

Pancreas Internal organ that secretesifls into the itestine and blood,
and is important in digestion.

Pandemic An outbreak of disease occurring over a very wide area,
affecting a large percentagetb€ population (sealso epidemic).

Paralysis Inability to move a muscle g@roup of muscles, often coupled
with loss of sensation in the affected urea.

Parameters A factor or characteristic; a measurement or an item being
measured.

Parapox. Orf.

Parasites Organisms which have a harrhfeffect or cause a disease;
usually refers to worms, tickBeas, mites, lice, leeches etc.

Parenteral administration. A method of giving mdication that is not
through the digestive tract (e.g. by injection).

Parity. The rank of a birth in the career of a breeding female.

Parturient. Giving birth or pertaining to birth.

Parturition . The act of giving birth; calving.

Pasteurellosis Haemorrhagic septicaemia.

Patella. Kneecap.

Pathogen Something that causes a diseaspecially a microorganism.

PCV. Packed cell volume.

Pedestal A camel's chest pad.

Pelvic. The area around the anus and the hips.

Penis Male organ used iarinating and mating.

Peristalsis Movement caused by a slightpasion of the diameter of an
organ coupled with a shortening length followed by a vigorous
contraction in the opposite directiimt result in movement and mixing.
Peritoneum. The membrane that encloses the internal organs (stomach,
intestines, liver, spleen, pancreas).

Periurban. Around or close to towns or cities.

Pesticide A poison used to destroy pests of any sort.
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Physiological parameters Those parameters relating to the physiology of
an animal.

Pica. Licking, chewing and é&mg of unusual objects.

Placenta The sac inside which the foetgsows and is attached to the
mother's uterus, through which it is nourished.

Plaster. A mixture of materials that hardens; used for immobilizing body
parts.

Pleura. Membrane that linethe chest cavity.

Pleuropneumonia Inflammation of the pleura and lungs.

Pneumonia Inflammation of the lungs.

Pododermatitis. Inflammation of the skin of the foot.

Polyoestrus Having more thaone oestrus cycle.

Post-mortem After death; examination wiscover the cause of death.

Post partum. After a birth.

Poultice. Soft, usually heated, preparatispread on a cloth and applied to
a sore or inflammation.

Pox. A disease caused by a virus.

Predator. Animal that eats other animals.

Pregnancy. The development of theung inside the mother.

Prehensile Capable of grasping.

Premolars. Cheek teeth in front of the molars.

Prognosis A forecast on the preaible outcome of a sease; the prospect
for recovery. May be favoursdy guarded, or unfavourable.

Prolapsed rectum The lower portion of the tastinal tract (the rectum)
comes out of the anus.

Prolapsed uterus The uterus descends intethagina and may be seen at
the vaginal opening.

Prophylactic. Preventing disease.

Protozoon, Protozoa Microorganism consistingnly of one cell. Some
protozoa (e.g. trypanosomes) cause disease.

Puberty. The time of sexual maturity, whem animal becomes capable of
propagating its species.

Pulmonary. Pertaining to the lungs.

Purgative. Causing evacuation otidg from the intestines.

Pus A whitish fluid produced by infimed tissue and infected wounds.
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Quarantine. Keeping sick animals sep&d from healthy ones for a
certain period.

Rabid. Having rabies.

Rabies A dangerous disease caused by a virus.

Radiation. Energy given out in the form of heat.

RBC. Red blood cell count: measure for the number of red blood cells in
the blood.

Rehydration. The restoration of water to a body.

Reciprocal cross Reverse cross in a two spec(or two breeds) breeding
programme; for example the donkey mdilerse female cross produces the
mule, whereas the less comm®aciprocal horse male donkey female
cross produces the hinny.

Rectum. The last part of the gut before the anus.

Recumbency Lying down.

Repellent Substance that repels or drive8 other organisms, such as
flies.

Reproductive tract. The organs involved in peoduction. In the female,
the ovaries, uterus, vagiaad vulva. In the male, thesticles, vas deferens
(the tube leading from the testiclesthe penis), prostate and penis.
Resistance The natural ability of an anih to remain unaffected by
noxious agents in its environmentgthcquired ability of disease causing
organisms to survive a cheral that normally kills them.

Respiratory tract. The organs involved in bréang. Includes the upper
respiratory tract (nose, larynx, ttea and bronchi) and lower respiratory
tract (lungs and pleura).

Retained placenta A disease condition in vith the placenta is not
expelled after calving, requiring treatment.

Retention time. The amount of time that feed particles are kept in the
stomach.

Reticulum. Second stomach of a ruminant.

Retina. The back of the eye whids sensitive to the light.

Retrospective survey A survey in which ownersr others are asked to
remember what happed in the past e.g. thepmductive history of their
animals.

Rhinitis. Inflammation of the nose.

Rift Valley fever. A disease caused by a virus.
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Ringworm. A skin disease caused by a fungus.

Rumen. First stomach of a ruminant.

Ruminant. An animal (such as cattle, sipegoats, buffales and camels)
that has a stomach with four compartments (rumen, reticulum, omasum and
abomasum). Ruminants regurgitate undigested feed from the rumen and
chew it when at rest.

Ruminating. Chewing the cud.

Rut. The periodic sexual excitemteof male camels (Rutting).

s.C Subcutaneous.

Saddle gall or sore Skin and tissue damagad abscess through badly
fitted saddles.

Saliva. Fluid produced in the mouth.

Salmonellosis Disease caused by bacteria of the g&alrsonella.

Sarcoptic mange Mange.

Scabies Mange.

Scalpel Small surgical knife.

Sclera The tough, usually white, aartcoat of the eyeball.

Scrotum. The bag of skin aund the testicles.

Secretion Liquid produced by a gland.

Sedative Drugs that reduce anxiety and mdke animal easier to handle.
Septicaemia The existence of microorgamns or poison in the blood.

Serum. The clear liquid that separatkom the blood when it clots.

Sinus Cavity; commonly refers to ¢h cavities in the skull that are
connected withthe nasal cavity.

Specific agent Remedy that has a special effect on a particular disease.
SpermatogenesisThe process of male gamete formation which results in
the sperm.

Spermatozoa The male reproductive cell,ith a round or elongate head
and a tail; the spermatozoatflize the ova shed by females.

Spinal canal Hole running through the backbanit contains nerves and
liquid.

Spinal cord. The bundle of nerves loeal in the spinal canal.

Spleen Internal organ that stores and cleanses the blood.

Splint. Pieces of wood put annd a body part to k@ broken bones in
place.

Sporadic. An outbreak of a diseasearsingle or scattered location.
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Spore The inactive but infectious form of some bacterig.(elostridium);
the reproductive form of sonfangi and blood parasites.

Sprain. A violent and sudden twisf a joint or muscles.

StaphylococcusA type of disease causing bacteria.

Sterile. Free from living germs; not fertile.

Sternal recumbency Lying on the chest.

Sternal. Pertaining to the breast bone (sternum).

Stimulant. Increases or hastens body activity.

Stocking rate. The number of animals actlyakept on a given area (see
carrying capacity).

Stomach tube Long tube inserted into theouth and used to put liquids
directly into the stomach.

Stomach The main organ where feed digested. In ruminants, the
stomach consists of four compartrterthe rumen, reticulum, omasum and
abomasum.

Stomachic Stimulates activity of the stomach.

Stomatitis. inflammation of the mouth,

Streptococcus A type of diseas causing bacteria.

Streptothricosis. Dermatophilosis.

Stringhalt. Dislocated kneecap.

Styptic. Stops bleeding with an astringent.

Subcutaneous, s.dUnder the skin.

Substrate The base on which an orgam lives; a substance acted on
chemically by an enzyme.

Surra. Trypanosomiasis.

Suture. Stitch, stitching.

Symbiotic. Said of the relationship of twkinds of organisms living close
together and from whichoth derive benefit.

Symptom. Functional evidence of diseaer of a patient's condition.
Syndrome. The collection of symptomsssociated with a particular
disease.

Synergistic Said of an action or relationship between two or more
organisms whereby the end result is ggetghan would havbeen achieved
by each acting separately.

Systemic Pertaining to or affecting the body as a whole.

Tabanid. Type of biting fly.
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Tar. A dark-brown or black, viscid ligd obtained from various pine-tree
species or from bituminous coal.

Taxonomy. The science of classifying livg things, animals and plants
according to their relationgbs with other organisms.

Tendon. The end of a muscle wiiattaches it to the bone.

Testicles, testesThe male reproductive organs, in which the sperm grow.
Tetanus A disease caused @jostridium tetani bacteria.

Third eyelid. The nictitating membrane:fald of the conjunctiva.

Tick. Type of external parasite.

Tincture. Alcoholic extract of a plant drug.

Tonic. Produces healthy musanicondition and reaction.

Torticollis. Torsion of the neck, wry neck,

Tourniquet. A tight rope or bandageased to restrict blood flow.

Trachea. Windpipe between mouth and lungs.

Tranquillizer . A medicine that calms or quietens an anxious patient.
Transhumance Seasonal movements of livestock from and to a fixed
base: strictly speaking ¢hterm should be (but nay is) restricted to
vertical movement between mountaammer and lowland winter pasture
areas.

Trocar. A pointed, needle-like instrumen@pped with a cannula; used to
puncture the wall of a body cavity withdraw fluid or gas.
Trypanosomiasis Disease caused by trypanosome parasites.

Tsetse Type of fly transriting trypanosomiasis.

Tumour. An unusual growth in the body.

Turgidity . Swollen, thick or extended.

Tympany. Excessive gas, bloat.

Typology. An analysis of types; thesults of such an analysis.

Ulcer. Inflammation or sore on the skan mucous membrane, discharging
pus.

Umbilical cord. Navel cord.

Umbilicus. Navel.

Ungulate. An animal with hooves.

Upper respiratory tract. The nose, larynx (voicebox), trachea (windpipe)
and bronchi (air passagesding to the lungs).

Uterus. Womb, the organ inside a feleavhere the young develops,
Vaccination. Applying a vaccine.
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Vaccine A preparation of killed, living iactivated or livig fully infective
microorganisms, especially viruses or bacteria, used to produce or
artificially increase immunity to a pi#cular disease. The process of
administration, usually bunhot invariably by ifection, is known as
vaccination.

Vacutainer. Special tube used to collect blood.

Vagina. The portion of the female reqtuctive tract through which the
baby animal must pass. It is segtad from the uterus by the cervix.
Vermicide. Substance that kills wornas intestinal parasites.

Vermifuge. Substance that expels the nms or intestinal parasites;
anthelmintic.

Verminous. Pertaining to, or due to, worms.

Vesicle A small sac containing liquid.

Virus. A tiny microorganism, which causes disease.

Vitamin . Natural substance essentiatite functions of the body.

Vulva. The opening below a female anifadhil to which the urinary and
reproductive tracts are attached, whestells at time of oestrus and more
So at calving time,

WBC. White blood cell count: measure for the number of white blood cells
in the blood.

Wolf's tooth. First premolar on each side of the upper and lower jaw.
Womb. Uterus.

Wry neck. Camel disease causing the neckedent into an S-shape.
Zoonosis A disease that is transmible from animals to man.

(Wilson, 1998 and K. Rollefsost al., 2001).
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ANNEXURE

RESULTS OF THE WORKING GR OUP DISCUSSIONS HELD AT
THE INTERNATIONAL WORKSH OP ON RESEARCH AND
DEVELOPMENT TO FORMULAT E RESEARCH AGENDA FOR
THE NEXT DECADE (WAD MEDA NI, GEZIRA STATE, SUDAN,
DECEMBER, 2002)

These results have been publishedha proceedings of the above said
workshop by H.J. Savartz (ed.) (2003).

Excerpts of Editor's Comments: It was the general consensus that there
has been a slowly increasing volumepablished research on camels in the
past decade, but this is not satietyithe needs arising from the increasing
importance of the camel as a foodnaal and income earner. Due to the
fact that camels are usually raisedl axploited under the most marginal
conditions in remote areas, there i¢yaninimal researcltonducted, which

IS production related.

In a recent literatureesrch conducted by treditor, some 320 articles on
camels were found in refereed jousmbetween 1991mal 2001. Less than
10% of those were in some way protioe oriented. Most of the remainder
were dealing with physiological, d@hemical and camel health case
studies. Common to this type of researghhat it is caducted with very
small numbers of animals and in laborss, experimental farms or other
artificial environments.

The critical observer can also find @utertain preoccupation with modern
high-tech methods (e.g. embryo trarsind genetic manipulation), which
are economically irrelevant to a secturthe livestock industry, which is
only just developing market integi@n in many countries where camels are
raised. We still are not certain, whitdctors cause seasonality of breeding
in camel or whether reputed breeds imdeed breeds in the true sense.
Consensus was developed in the woogslthat promotion of interest in
production oriented resedr is much neest both withinthe scientific
community and research funding ages. Keeping the same in view,
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research topics were identified in thee working groups (given in Table
1) and listed in more detail in dhsummaries provided by the working

group recorders.

The same have been reproduced as sucthis book for the benefit of all
those interested in raising camelsconducting research on them.

TABLE 1: Broad categories of research topics and/or items identified in the

working groups

Working Group Topic / Iltem
Nutrition and 1 Nutrient requirements and feeding standards for all classes of
Management animals

2 Evaluation of available feeds and forages

3 Grazing systems and resource utilisation patterns

4 Reproduction and reproductive efficiency

5 Production systems and system performance milk

6 Production systems and system performance meat

7 Working performance (draught, loading, riding, leisure)
Breeding and 8 Breed identification and genotype description
Genetics 9 Investigate genetic base of productivity parameters

10 |Improved reproductive efficiency

11 |Methods and programmes for breed improvement

12 | Conservation of genetic diversity
Camel Health 13 | Production (intensification) related diseases

14 |Environmental change related diseases

15 | Ethno-veterinary (traditional) medicine

16 |Food safety and (hygienic) product quality

17 |International and public health issues
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Camel Products |18 | Quality and processing of milk

19 | Quality and processing of meat

20 | Product marketing and consumer preferences
21 | Added value products (by-products) .
Socio-economics |22 | Social integration of camel production systems
23 | Economic importance and function

24 | Production economics
25 |Market structures and development

SUMMARIES OF THE WORKING GROUP RESULTS

Working Group |: Nutrition and Management

- Research needs and potentials were discussed separately for two production system
types:Extensive systems, i.e. traditionalbsistence systems which are entirely based
natural pastures, with little or no market integration, usually migratory and opportunistic
and based on communal land use with no established individual land use rights,

- Semi-intensive and intensive systems, i.etkataoriented systems,either integrated with
cultivation, commercial activities and/or based on privately owned land; usually
sedentary with accesssapplementary feeding.

Research on improved nutritionand feeding for extensive systems:

- Strategic supplementation to include: feed banks for easily digestible energy and
deficient micro-nutrients.

- Multiple species grazing system to study selective grazing behaviour of different
domestic herbivores, set proper stocking rates for different range conditions.Toxic
elements in feed and anti-nutritive factors.

- Support of migratory systems

- Provide feed and water (animals go to feed or feed taken to animals).

Research on improved nutrition andfeeding for semi-intensive systems

- Establish nutrient requirements for various age groups and productive stages

- Develop feeding standards for different akesses - milk, meat, draught, ridiagd
load carrying

- Evaluation of common feedstuffs and forages used by camels

Research on improved management
- Improve reproductive efficiency (improve conception rates, manage seasonal breeding,
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reduce post natal mortality, reduce calvintgeials, increase life time performance of
female breeding stock)

- Develop feedlot systems to finish immatures for meat production, study compensatory
growth effects

- Improve milk production and hygiene

- Optimise grazing management for more efficient and benign land use (rotational
grazing, range improvement, develop feed banks and forage conservation)

- Develop improved harnessasd equipment for work camels

Research and development priorities
1. Develop supplementation systems (extensive and semi-intensive)

2. Reduce calf mortality
3. Increase milk production and improve processing
4. Develop sustainable multiple-species grazing systems

Working Group II: Genetics and Breeding

The major objective of research in geneticsl breeding of camels is to improve animal
performances to make more efficient usetled camels, unique adaptation to arid and
semi-arid conditions and marginal feed and water supplies. At present there are only few
reliable data to support systematic breeding for higher performance.

It is therefore suggested to embark on a programme of breed (type, ecotype etc.)
identification and description of regional and/or local camel populations to:

- determine genotypic and phenotypic characters

- determine the differences jmoduction and reproductiyeerformances
- determine the differences in disease tolerance

- determine breeders peption and preferences

- determinemanagementr husbandry requirements

Methods of identification of the genotype and phenotype characteristics can include:

- Classical (conventional) methods whereby breeds can be identified according to
ethnic origins (of the breeder), location, phenotype, size, colour and/or prevalent
use (milk, meat, work etc.)

- Molecular-biological methods such as RAPD (randomised amplified
polymorphic DNA-fingerprinting), micro-satlite DNA to determine the location
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of the gene and the products. PCR ypmrase chain reaction detection assay),
or DNA sequencing

Determination of performances will require extensive data colleéon and recording of:

- reproductive traits such as age at puberty, sexual maturity, and at first calving,
length of gestation period, calving intaty conception rate, rate and cause of
abortions etc. and of

- production traits such as birth ratedaweight, weaning rate and weight, post
natal mortality, mature weight, growthate, milk yield, lactation length,
productive life span as well as other peniance characteristics (work capacity,
wool and hair production, racing pemioance, medical properties of camel
products etc.)

Development of breed improvemenprogrammes will comprise of:

- Estimation of breeding value for different utilitisgch as preferred phenotype,
performance (milk, growth, fertility, work capacity etc.)

- Choice of the system of breed improvement, i.e. within-breed selection or various
crossbreeding schemes

- Choice of breeding techniques, i.e. natural mating, artificial insemination,
embryo transfer or other advanced biotechnological methods

Conserving present genetic diversity in thevorld's camel population requires either:
- In-situ conservation of breeds within the production system or

- Ex-situ maintenance of live breeding groups outside the production system (zoos,
parks, experimental farms, enclosures)

- or cryo-conservation (semen, embryos, somatic cells)

Working Group lll; Camel Health
The group identified several different healttated complexes which are treated separately.

I Diseases of intensification / disgses of production effects in camel

Brucellosis, mastitis, camel calf mortality, regpory diseases, reproctive disorders, skin
diseases, helminthoses (incl. schistosomosis), ticks and tick-home disease (TBD)
Hypothesis 1: With increased intensificatn increase in disease incidence

Hypothesis 2: With increased intensificatn disease patterns will change
Expected favourable conditions:

- Under more intensive management better access to data
- Possibility of sentinel herds
- Improvedmonitoring

Country Research capacity/ potential |Research priority (low, moderate, high)
(low, moderate, high)
Sudan Moderate Low
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Somalia Low Medium

Kenya Moderate High
Pakistan Moderate High

Il Changing camel disease patterns with changing ecological conditions

Camel systems will experience environmental changes due to man-made agricultural schemes and
due to displacement of pastoral systems by other more intensive ddtamd use. This will lead

to new research topics:

- monitoring newly emerging diseases

- Effects of stress on immunological status of camel

- Changes in endemic/enzootic stability

- Disease transmission dynamics withpecies and across species (trypanosomiasis,
brucellosis etc.

Country Research capacity/ potential | Research priority (low, moderate, high)
(low, moderate, high)

Sudan High High
Somalia Low Low
Kenya Moderate Moderate
Pakistan Moderate High

Il Ethno-veterinary medicine / indigenous knowledge in camel keeping societies
Research areas are:

- Taking stock of application and potential of herbal medicine

- Identification and assessment of indiges@ractices, practitioners, and knowledge

- Identification / classification of demses by camel herders as prerequisiteurveillance
- Application and validation of methods of participatory epidemiology

Country Research capacity/ potential (lomResearch priority (low,
moderate, high) moderate, high)

Sudan Moderate Moderate

Somalia Moderate High

Kenya Moderate Moderate

Pakistan Moderate Moderate

IV National and international issues with regards to camel in animal health
Specific fields are freedom from disease, control of trans-boundary diseases and disease
surveillance. Research areas are:
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- Development of an adapted, egidiologically sound sampling frame in
nomadic-pastoral production systems

- Herd health monitoring and surveillance systems

- Refining disease detection methods

- Testing procedures

- Testprotocol

- Involvement of all stakeholders along the production chain (particularly traders)

- Data collection and decision support research for international discussion in the
various organisations and committees (OIE, FAO)

With regard to food safety specific fild are product quality and veterinary public

health. Research areas are:

- Residues in meat and milk (pesticides, drugs)

- Application of HACCP and risk analysis to meat and milk all along the food
chain

- Use of milk in alternative medicine

- Hygiene and consequences of raw liver consumption in Sudan

- Risks associated with by-produc{®.g. hides) and monitoring of non-
pasteurisedamelmilk

- Feasibility study in acceptance of cdfo®d products (minced meat, sausage,

intestines, ...., ice cream)
Country Research capacity/ potential (lowResearch  priority  (low,
moderate, high) moderate, high)
Sudan Moderate/high High
Somalia Moderate High
Kenya Moderate High
Pakistan Moderate High

Working Group 1V: Camel Products

Research Agenda for Camel Milk Poduction / Processing / Marketing

Unlike Kenya and Somalia, Sudan does not have established camel milk markets. The same
applies also to a slightly lesser degree to SyrihRekistan. Therefore the following points are of
specific importance, before considering research programmes relevant to improve camel milk
production and marketing that are listed below:

- identify productionareas with camel milk marketing potential estimate regional
production surplus,
- introduce the concept of milk marketing to relevant camel milk producers,
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- create consumer awareness on medicirdinartritive value of camel milk, develop and
test mobile collection and mobile processing strategy

Research priorities relating to camel milk

- Development and validation of camel milk quality tests

- Defining and evaluating quality standards for camel milk

- Analysis (HACCP) and participatory assessit of traditional & current practices to
develop an adapted hygiene concept for camel milk

- Test possibilities to expand the shelf life of camel milk at the production level
(Lactoperoxydase, heat)

- Examine the effect of Lactoperoxydas®@) and heat treatment on medicinal and
nutritional properties of camel milk

- Develop and test simple small-scale camel milk processing methods / technology

- Diversify camel milk products (fermented milk, ghee and storable products)

- Investigate consumer demand and preferences

- Assessment of physical / chemical / organoleptic properties of camel milk under various
environmental and physiological conditions

Research Agenda for Camel Meat Ryduction / Processing / Marketing

Research on camel meat is an absolute prifoitthe Sudan, where export of slaughter camels
through traditional marketing channels is well established. The emergence of new markets for
quality camel meat (Saudi-Arabiagypt) should be monitored.

- Identification of new marketing chaels for quality camel meat / negamel meat
products

- Promotion of camel meat as a healthgduct and assessment of consumer acceptance
and consumer preference for quality camekt / new camel meat products

- Study the current practice and acceptancergnpastoralists for marketing of male
camel weaners / young male camels

- Diversification of camel meat productagsages/dried meat/burgers), applicatibn

standard cuts, vacuum packaging, meat hygiene and meat quality standards

- Assessment of optimum slaughter age / Weamnd carcass characteristics with regards
to camel meat quality

Research Agenda for Camel Wool Hides / Bones / By-Products
Wool: improve traditional methods through introduction of low-tech processing equipment
Hides/Bones/By-Products: no research priority at present.

Working Group V: Socio economics

General

- Socio-economics research is neglected ircaljural and livestock research in general,
and in camel research in particular.

- Any research and development efforts should make people, in this case pastoralists, at
the centre.
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- Camel is an efficient utiliser of resourdasnarginal areas which otherwise may not be

utilized efficiently
Research issues identified by the group

. Social issues

- Social integration of camel pastoralists into the main social system

- Sustainability of tribal/group pastoral system and the need for community based services

- Human-animal-environment relationships: nomadism/semi-nomadism; partial
settlement/agro-pastoralism systems and their interaction with population and
environment

- Socio political role of pastoralists (local administration & governance)

- Social development of pastoralists health, education, income, employment and
livelihood security.

- Women's participation and role in camel pastoralism (milk processing, milk marketing,
wool processing etc.)

II. Economic importance & function

Food (milk, meat)

Wool (tents, ropes etc), skéhides (saddles, carpets etc.)
Income contribution (GDP, exports, wage and revenue)

- Draught power contribution (transports, traction, riding, etc.)

I1l. Production economics

- Optimal herd size & composition

- Adoption and impact of improved animal/crop production technology in camel-based
pastoral system, cost-benefit analysis

- Processing & promoting animal products

- Resource use & environment protection

- Marketing issues: marketing costs, matiké&rmation, marketing system efficiency
(e.g. ethical aspects of brokers & tradensyket infrastructure, export promotion,
instability of price and marketed volume of animals and animal products

- Policy issues and studies: sedentarization vs. nomadism/semi-nomadism, rights to
grazing lands & water points/sources, exiempolicy for pastoralists, credit/finance
policies

IV. Research agenda

- Justification: the camel sub sector is imporia terms of economic and social roles and
contributions.

- Objectives: To improve performance of camel sub sector in order to provide a better
quality life for the community and to increase its contribution to the economy.

V. Research areas
1) Exploring the socio-economic importarafehe camel sub-sector
Social aspects
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- Social role of camel in community
- Gender aspects in camel sub-sector
- Social situation of pastoralists

Economic aspects

- Economics roles of the camel sub-sector

- Contribution to GDP

- Contribution to exports

- Contribution to employment

- Contribution to household income

- Provision of food

- Provision of raw material for industrial and non-industrial uses

2) Production & productivity

- Input-output relationship in camel and camel production
- Competitiveness of camel sub-sector (Brgfitability & resource use efficiency)
- Optimisation of herd size and composition
3) Policy studies
- Export policy
- Taxation policy
- Credit policy
- Extension policy
- Environment policy
- Grazing & water rights policies
- Issue of sedentarization versus nomadism

4) Marketing system efficiency

- Market structure, conduct and performance
- Market infrastructure

Market information

Analysis of demand for camel products
Price studies (instability)

Camel product processing & promotion
Internal & external market integration
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Mating behaviour 69

Mature weight/weight gains 114
Meat production 112
Methods/modes of drug administration 185
Milk products 112

Milk quality 109

Milk yield 107

Milking 41

Morphology 11

Mortality 157

Neonates 156
Newborn 176

Ocular ailments 219
Oestrus 83
Ovulation 95

Pakistan camel breeds 23
Paralysis 219
Physiological parameters 179
Poisoning
plant poisoning 61
treatment 62

Pregnancy
diagnosis 76
foetal development 75
pregnant animal 176
Production systems 127
Productivity 106
Progesterone 83
Provincewise breed distribution 23
Puberty 71

Rabies 203
Racing camel
feeding 60
inbreeding 89
management 38
Recombinant DNA 90
Rectal palpation 181
Rehydration 134
Red urine 220
Reproductive problems 66
Riding camel
conformation 36

302

Production and Management of Camels



Part — Il
feeding 39
management 38
selection 37
training 37
Rumination 46

Saddle and harnesses 170
Saddle sores 225

Salt requirement 54
Saluting 162

Sarcoptic mange 211
Selection 13

Semen characteristics 70
Skeleton 19

Skin, hair 185

Skin necrosis 202
Slaughtering/skinning 118
Snake bite 220
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Specimen objective questions 237

Stiff/wry neck 217

Sun stroke 221

Swimming 168

Taxonomy 7

Temperature, pulse and breathing rate 180
Temperature fluctuations 132

Tetanus 202

Tick infestation 214

Training 37

Transportation 150

Trypanosomiasis 207

Udder 229

Udder conformation 16
Ultrasonography 92
Urea recycling 46
Urine volume 138

Vaccination 176
Vaginal prolapse 83
Vices 155

Water

balance 135

loss 138

metabolism 137

points 120

requirements 59
Water contents of faeces 138
Watering 141
Weaning methods 144
Working camel

feeding 57

type of work 119
World camel population growth 117

Zoonotic diseases 205
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