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It gives me immense
pleasure in presenting the
Annual Report of the NRCC,

which highlights the
important activities of the
centre and salient achieve-
ments made during the year
2006-07.

The Centre made a
modest beginning during the
last phase of VI Plan as Project Directorate on 5" July,
1984, which was upgraded to National Research
Centre on Camel and came into existence on
20.09.1995. Initially, the Centre started with the
mandates of developing infrastructure and basic
facilities for research on camel which were relevant for
conservation and preservation of existing breeds of
camel and generated base line data. The change of
scenario in agriculture and livestock sector,
particularly in terms of a shift towards mechanization
and chemical intensive production, certain trends
were witnessed in pattern of animal raising also. In
case of camel, an inclination is being observed
towards decrease in camel keeping and a
concomitant fall in camel population are also
observed.

The NRCC is a world class premier research
centre for research and development of camel and
provide leadership through basic and applied multi-
disciplinary research and training and also acts as a
national repository of information on camel. The
centre is pursuing its activities under seven units, viz.
camel breeding and genetics, camel physiology,
biochemistry and reproduction, camel nutrition, camel
health, camel management and extension, camel
farming and agro-forestry.

The year 2006-07 brought in several useful
informations which include microsatellite based
genetic characterization of camel breeds, cloning and
sequencing of promotor region of camel milk
lactalbumin gene, artificial impregnation of female
camels, unique sperm depot in camel semen for
prolonged viability of spermatozoa, protein profiles of
seminal plasma, endocrine investigations into
unexplored aspects of male and female reproduction,
a new primer based PCR diagnosis of

(AN&P) and Dr. T.J. Rasool, ADG (AP&B).
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trypanosomosis, nutritional requirements for higher
milk production in camels, feed and fodder evaluation
for mineral profiles at farmer's door, intensive vs semi
intensive system of management for calf rearing and
immunity profiles of calves. M-cure, a herbal
formulation has been developed for treatment of
camel mange.

| wish to express my sincere appreciation to all
scientists for supplying the requisite information to
enable us to prepare this report. Thanks are due to
former Directors Dr. M.S. Sahani and Dr. G.P. Singh
(Actg.) for their tremendous efforts made towards
achieving the targets. The dedication and sincere
efforts made by members of publication committee, In-
charge PME Cell, Pls of various projects, other
scientists, technical and administrative staff in
bringing out this Annual Report are thankfully
acknowledged. The Research Advisory Committee
under the chairmanship of Dr. Nagendra Sharma,
Vice-Chancellor, Sher-e-Kashmir University of
Agriculture & Technology, Jammu has been great help
in tuning the research programmes and activities of
this centre.

I am indebted to Dr. Mangala Rai, Hon'ble
Secretary, DARE and DG, ICAR for his kind patronage
to our pursuits. | express my sincere gratitude to
Dr. K.M. Bujarbaruah, DDG (AS) for his valuable
guidance and magnanimous support for various
activities of the centre. | sincerely acknowledge the
timely cooperation and help received from
Dr. Lal Krishna, ADG (AH), Dr. C.S. Prasad, ADG
Former
DDG (AS) Dr. VK. Taneja, Dr. S. Ayyappan, DDG (AS)
and Dr. O.P. Dhanda, ADG (AN&P) have always been
source of inspiration and encouragement.

| hope the information contained in the Annual
Report will be useful to all those involved in camel
research and development programme in the country.
I shall look forward to any suggestions and comments
on the information contained in this publication, which
would prove to be very valuable for future activities.

it
(Prof. K.M.L. Pathak)
Director
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Executive Summary

NRC on Camel is a premier centre for research
and development in frontier areas of camel husbandry
while taking full care of the requirements of the camel
owners it is contributing significantly to the development
of science by generating novel and specific data
pertaining to camel. At present, this centre is engaged in
research on development of Al in camel, development of
RIA facilities for quantitation of reproductive hormones,
characterization of proteins in semen and seminal
plasma, micro-satellite based characterization of
different camel breeds, evaluation of qualitative and
quantitative genetic parameters of Indian camel breeds,
molecular cloning, characterization and promoter
analysis of the camel milk protein gene(s), evaluation of
camel milk protein for useful applications, evaluation of
different management systems for rearing camel calves,
polymerase chain reaction and serological test based
diagnosis of trypanosome infection, immunity aspect of
camel calves, herbal immunomodulator, herbal
formulations for camel mange, anti-oxidant therapy for
mastitis, feed formulation for increased milk production
and macro and micro nutrient deficiencies in feed and
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fodders at farmer's doorstep.
Development of Alin camel

Properties of camel semen were analyzed and
artificial impregnations of female camels were
attempted. Centrifugation of semen revealed that
sperm pellet is thread like gel in appearance, which
remained non-miscible with buffer and does not liquefy.
Spermatozoa evacuating from sperm pellet could be
demonstrated under microscope. Preservability of
spermatozoa was observed to be relatively longer.
Artificial impregnation trial resulted in 3 successful
pregnancies out of 10 female camels attempted for a
total of 13 inseminations.

Development of RIA facilities for quantitation of
reproductive hormones

Male and female reproductive endocrinology
was studied in relation to ovarian follicular dynamics,
male sexual libido and willingness to copulate in artificial
vagina. Estradiol profiles of unmated female camels
revealed higher circulating levels as compared to other
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domestic species of livestock. Peaks were also greater
in magnitude. Alternate up and down circulating estradiol
concentration in wave form was cbserved. Cases of
absolute psychic inhibition to copulate in artificial vagina
in one male camel and reduced sexual performance in
another male camel were investigated for their
endocrine profiles by comparison with potentmales. The
results revealed that testosterone and estradiol profiles
of the male with absolute psychic inhibition were not
inferior to those of potent males, while late arousal of
endocrine surge was observed in another male with
reduced sexual performance.

Characterization of proteins in semen and seminal
plasma

Studies on protein profiles of whole camel
semen revealed that higher molecular weight proteins
were present up to 18h of collection of semen, after
which they degraded in smaller molecular weight
proteins. Protein profiles of seminal plasma revealed 2-4
major protein fractions and few minor fractions. Protein
profiles of seminal plasma varied individually.

Microsatellite based characterization of different
camel breeds

Twenty eight microsatellite loci were
successfully amplified and 18 were found polymorphicin
Indian camel breeds. The number of alleles ranged from
2 1o 7. The expected heterozygosity ranged from 0.289
to 0.816 and the polymorphic information content ranged
from 0.267 to 0.791. Phylogenetic tree was constructed
from the Nei's genetic distance matrix (GENDIST) using
the UPGMA method of clustering by DRAWGRAM
program of PHYLIP package. Cavalli Sforza Chord
Distance was also calculated. One thousand
bootstrapping were done and consensus trees were
constructed and the same tree topology was derived
with the three methods. Close phylogenetic relationship
was abserved.

Qualitative and quantitative genetic parameters of
Indian camels

The effect of breed, sex and year on body weight
and growth of camel was analyzed and found non-
significant for breeds except at 3 months and 5 years of
age (P<0.05), while sex effect was non-significant
initially up to 24 months then at 36 months and 6 years of
age but for rest of the stages it was significant, with
males weighting higher than the females. The effect of
year was significant at some stages and non-significant
at some other stages. This year the average birth weight
of camel calves was higher as compared to preceding
years. The calving was 90% and the conception was
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76.47%. Digestive system was involved in 40% of the
deaths at the farm. The survey on sale of camel milk in
the Mewari tract revealed that about 21562 females are
in milk at a time in the tract, producing about 70675 litres
of milk per day. The revenue generated out of the sale of
camel milk has been estimated to be Rs. 5, 26, 343/- per
day.

Molecular cloning, characterization, and promoter
analysis of the camel milk protein gene(s)

The a-lactalbumin and (3-casein gene promoter
fragments were amplified and characterized. The E.Coli
JM 109 line was procured and the competent cells were
prepared. The respective promoter fragments were
successfully cloned and the inserts were released and
characterized. Sequencing of the cloned fragments was
carried out. Two sequences have been depaosited in the
NCBI Gene Bank with accession numbers AM259943
(1799bp) and AM 259960 (812 bp).

Different management systems for rearing camel
calves

Camel calves of 7-10 months of age reared
under intensive system of management with Saras goid
pashu ahar (@ 1 kg/animal/ day) had higher fodder and
water intake, growth rate and total body weight gain
(104.20 kg after 180 days) as compared to those reared
under semi-intensive system of management (55.20 kg).
Though feeding cost per day per calf was slightly higher
in intensive management than semi-intensive
management group, but total cost for per kg body weight
gain per calf was less and economical in intensive
management (Rs 29.17) than semi-intensive
management (Rs 33.51). The level of globulin, total
protein and triglyceride also increased significantly
(P<0.05) in intensive management. In a similar
expériment on calves of 14-18 months of age, calves
reared under semi-intensive management receiving
same feed and fodder as in intensively managed group,
but in addition these calves were allowed for 6-7 hr
grazing along with manger feeding recorded higher body
weight gain (85.20 kg after 240 days) than those reared
under intensive system of management with guar
phalghati (Cyamopsis tetragonoloba), for 4 months and
moth chara (Phaseolus aconitifolius) for another 4
months (68.95 kg).

Polymerase chain reaction and serological test
based diagnosis of trypanosome infection

PCR amplification of known positive DNA
samples from camels using new primer yielded an
amplicon of 540bp, which can be used for diagnosis of
trypanosome infection.



Herbal formulations for camel mange

Two herbal formulations were developed using
commonly available ingredients at farmer's door. The
formulations were evaluated for their curing efficiency
against sarcoptic mange. Formulation F, was found
effective as mangicidal. Formulation F, also had equal
coverage against mange with additional qualities, which
need some more trials for evaluation. Both formulations
relieved the animals from symptoms viz. intense itching,
thickening and wrinkling of skin, excoriation etc. and
improved skin by conditioning, nourishing and toning.

Anti-oxidant therapy for mastitis

Treatment of female camels suffering from
mastitis with ascorbic acid resulted in overall recovery of
46.1 per cent as compared fo none in the control group.

Feed formulation for increased milk production

Lactating camels kept on diet consisting of guar
straw, groundnut haulms and concentrate mixture (57:
29: 14} to provide 11.12%CP and 58.6% TDN for 72 days
during the first to third month of lactation with a dry matter
intake of 1.99% yielded milk @ 8.31+ 0.36 litre per day.
The milk production in terms of litre per kg dry matter
intake worked out to be 0.65 + 0.03. The average body
weight of camels declined from 658.00+16.37 kg atthe
beginning of lactation to 627.89 + 17.79 kg after 72 days
of lactation. The body weight loss averaged 4.58 %.
Loss in body weight of lactating camels reflected that the
present feeding level was short of nutrient supply to
maintain the normal body weight. It was felt that higher
feeding levels could be tried to exploit greater milk
production from camels.

Macro and micro nutrient deficiencies in feed and
fodders at farmer's doorstep

Samples of feed and fodders commonly fed and

browsed by camels from four agro- climatic zones (zone

I:Bikaner, Jaisalmer; zone Il:Hanumangarh,
Ganganagar; zone lll:Churu, Nagaur and zone [V:Pali,
Jodhpur) were analyzed for their proximate analysis, cell
wall contents and mineral compasition to find out
deficiency of macro & micro nutrients. The ash content
in feeds ranged from 4.25 to 18.90 % while, acid
insoluble ash ranged from 1.51-9.84%. Calcium,
phosphorus, magnesium, manganese was found
adequate to meet requirements of these minerals of
camel. Iron content was higherin all tested feeds ranging
from 355-672.9 ppm, while zinc was deficient in both
straws and free leaves whereas copper was deficient
only in straws. These deficient trace minerals required
supplementationinration.

Collaborative research programs

RFLP based genotyping of Major Histo-
compatibility complex class Il genes in Marwari
Horses

The PCR amplification of the MHC- Be and
MHC-DRB2 loci was successfully carried out using the
primers MHC-Be 1& Be2 and MHC-DRB 2a and 2b and
the amplicons of 229 and 276 bp were resolved in 49
DNA samples of Marwari horses.

Molecular and biochemical studies of acute
intermittent porphyria in human patients

Sequence analysis of seven samples was
carried out and one sequence (677 bp) was deposited
and accepted by the NCBI Gene Bank with accession
numbers DQ915447. Sequencing of the eight more
samples representing different intron/fexons or of
different patient was carried out. The sequence analysis
isin progress.







Introduction

Considering the importance of camel in socio
economic development of arid and semi arid zones of
the country, the National Commission on Agriculture
(1976) recommended establishment of a research
institute specially dedicated for camel improvement.
Consequently, the Government of India approved a
Project Directorate on Camel under the auspices of the
Indian Council of Agricultural Research (ICAR) during
the last phase of VI Plan. The project Directorate on
camel came into existence on 5" July, 1984. The
physical facilities consisting of 149 camels of Bikaneri
breed and around 824 ha land were transferred by the
Government of Rajasthan to the ICAR, available at
erstwhile camel breeding farm under the control of
Sukhadia University, Udaipur. Later onitwas upgraded
to National Research Centre on Camel (NRCC) on 20"
September, 1995.

The National Research Centre on Camel,
Bikaner is located in the Jorbeer area at a distance of
about 10 km from Bikaner city. The topography of the
area is arid undulating desert with vast range of sand
dunes. The soil type is mostly loose and sandy. The
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climate is mostly dry and hot with an average annual
rainfall of around 250 mm. The temperature ranges
between 30 to 46 “C in summer and between 4 to 28°C in
winter season.

Initially, the Centre started with the mandates of
developing infrastructure and basic facilities for research
on camel which were relevant for conservation and
preservation of existing breeds of camel and generated
base line data. Over the years, NRCC has developed
excellent infrastructural facilities including modern
laboratories and library. The Centre has generated
substantial scientific databases and technologies on
various aspects of Indian camel. An elite herd of
important indigenous camel breeds viz., Bikaneri,
Jaisalmeri and Kachchhi has been developed through
selective breeding. The Centre has also generated
useful information on double humped camel found in
Nubra Valley of Laddakh region of Jammu & Kashmir for
its conservation and future utility.

The Centre has also been identified as one of
the important tourist place of Bikaner and is included in
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the tourist map of Rajasthan as well as in various foreign
tourist guides. The Centre has developed a unigue
camel museum, which attracts the attention of
researchers and tourists. Every year thousands of
foreign and Indian tourists visit the Centre. The Centre
has established a camel milk parlour where different
camel milk products are available.

Mandate

e To undertake basic and applied research for
improvement of camel.

e To provide leadership and coordinate camel

research and training nationally and act as a
national repository of information.

To collaborate with national and international
agencies for camel research and development.

The work of the Centre is being carried out by
the following seven units and cells:

Units

e Camel Physiology,
Reproduction

Camel Health
Camel Breeding and Genetics

Biochemistry and

Camel Nutrition

Camel Management and Extension

e Camelfarming
°

Cells
e ARISCell

e Planning, Monitoring and Evaluating (PME) Cell

Agro-forestry

Infrastructure

Administrative (ADM) building : The ADM-cum-
Library building was inaugurated by Dr. Mangala Rai,
Hon'ble Secretary, DARE and DG, ICAR on 26.02.2007.
The Director's cell, reception, establishment section,
central stores, dispatch section, cash section,
committee room, official language section and canteen
are located on the ground floor of this building.

Library : The library is situated on the first floor of ADM
building. It is well enriched with a good collection of
literature and has 6742 reference books. The library
subscribes to about 30 Indian and 10 foreign journals,
magazine and newspapers. Photocopy facility is
available inthe library.

ARIS Cell : The ARIS Cell, situated on the first floor of
ADM building, is well equipped with the latest software
including 512 kbps broadband, 256 kbps VSAT, LAN and
a server. In addition, all the scientists are also provided
with computers, e-mail and internet facility.

Laboratories : The NRCC has modern laboratories
situated in three different complexes. The main research
complex has laboratories for camel physiology, camel
reproduction and biochemistry, camel breeding &
genetics, camel health and camel management. The
other complexes have camel nutrition and pathology lab,
respectively. These laboratories are equipped with
sophisticated instrumental facilities such as automatic
DNA sequencer. HPLC, GLC, UV-visible double beam
spectrophotometer, atomic absorption spectro-
photometer, PCR, universal research microscopes with
photographic attachment, stereo zoom research
microscope, high speed refrigerated centrifuge, ELISA
reader, deep fridge ( -20°C to -80°C ), Millipore water
purification system, cryo-preservator, Co, incubator,
gamma  counter chamber, automatic biochemical
analyzer besides other routinely used scientific
equipments such as hot air oven, BOD incubators and
high precision electronic balances.

Camel Farm : The farm maintains an elite herd of about
270 camels comprising of Bikaneri, Jaisalmeri and
Kachchhi breeds. The farm is equipped with one camel
dispensary, six open sheds, six roofed sheds, three
camel boxes, one metabolic shed and one shed with
provision forindividual feeding. The farm has also fodder
and feed godown, one feed block making plant and
weigh bridge.

Agroforestry : The centre has 659 ha land partitioned in
five blocks with three tube wells. About 650 ha of area
has been fenced and 45 ha of land has been brought
under' perennial silvipasture comprising of grasses,
shrubs and trees. The main grasses are sewan
(Lasiurus sindicus) and blue panic (Panicum antidotale).

Residential complex The residential colony
comprising of 2 type V, 4 type IV, 5 type I, 9 type Il and
13type | staff quarters is situated at main campus.

Guest house : The centre has one guest house with
four A/C and two non - A/C rooms with kitchen, dining
and reception.

Camel museum : The centre has one camel museum
which offers a visual documentary of cultural, ethical,
social, economical and scientific aspects of camel. It
possesses the specimens of various utility products
made out of camel bones and hide. There is pictorial and
iconological depiction of role of camel in history
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and mythology .

Camel milk parlour : The Centre has established a
camel milk parlour where different products such as
flavoured milk, lassi, ice-cream, tea and coffee prepared
from camel milk are available.

Others: Modern facilities like conference room of 120-
sitting capacity equipped with LCD projector and public
address system, committee room with 40-sitting capacity
are available for holding scientific conference, meetings
and group discussions. A spacious community centre
has been constructed for playing indoor games and for
organizing various functions. Presently it is under
fumishing. The ADM building, guest house and all
laboratories are provided with uninterrupted power
supply by a 33 KV generator set.
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Staff position (as on 31" March, 2007)
Cadre Number of posts Number of
sanctioned post filled
Director 1 1
Scientific 20 15
Technical 21 20
Administrative 10 9
Supporting 19 19
Total 71 64
Director 1
Scientist 15
Supporting 19
Administrative 9
Technical 20
Staff strength in position as on 31 March, 2007
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Financial statement (2006-07)

Through regular monitoring, the centre was able
to ensure optimal utilization of funds available in the
budget. The actual utilization of the budget both under
plan and non-plan is furnished below:

(Rs. in lakh)
Head of account Allocation Expenditure
Plan NonPlan ___ Plan Non Plan
Pay & allowances  0.00 187.00 0.00 166.91
TA 2.50 0.95 2.49 0.74
O.T.A. 0.00 0.15 0.00 0.15
HRD 4.00 0.00 3.96 0.00
Equipment 96.50 12.90 96.49 12.89
Works 5.00 7.00 5.00 7.00
Wages 22.00 0.00 14.76 0.00
Total 130.00 208.00 122.70 187.69
| 120
100
wn
£ 80 -
2 @ Allocation
o 60
- |l Expenditure|
P 0 —_—
E |
. i
[ {—=— —
TA HRD [Equipment] Works Wages
|| Allocation 25 4 96.5 | 5 22
|| Expenditure|  2.48 3.96 96.4¢ ] 5 1476
‘ Budget for the year 2006-07 (Plan)
120
b 150 1 {
= o
= || Allocation
= 100 1 I
= | m Expenditure
@ =
4 50
o | N e |
Pay & i i
Aleiieaisas TA OTA Equipment Works
@ Allocation 187 095 0.15 123 ki
Expenditure | 168.91 074 1% = 12.89 7

Budget for the year 2006-07 (Non-plan)

Revenue receipt / generation (2006-07) : Rs. 15.57
Lakhs



Research Achievements

The research targets set by the centre and
discussed in the Research Advisory Committee (RAC)
and Institute Research Committee (IRC) meetings were
implemented by seven units of the Centre.

Unit: Camel Breeding and Genetics

Programme : Genetic characterisation, evaluation
and conservation of indigenous
camel breeds

Project : Studies on qualitative and quantitative
genetic parameters in Indian Camel

Dr.S.C. Mehta
: Dr. U.K. Bissa

Project Leader
Associate

Body weight and growth

The body weight of camel breeds and sexes
was initially recorded at an interval of three months up to
the age of 3 years. Thereafter, annual weights were
taken up to the age of 20 years. The data was analyzed

for breed, sex and year differences for the period 2000-
2007 (Table - 1, 2 and 3). The effect of breed was non-
significant except at 3 months and 5 years of age
(P<0.05). The sex effect was non-significant initially up
to 24 months then at 36 months and 6 years of age. For
rest of the stages it was significant (P<0.01) with males
weighting higher than the females. The effect of year
was significant (P<0.01) at some stages and non-
significant at some other stages. This year the average
birth weight of camel calves was higher as compared to
preceding years. However, the weight at 3 months age
was little less than the average of last 8 years.

Reproductive parameters

The information on mating and calving
performance of the Center's herd for the year 2000 to
2007 is presented in Table - 4. The overall calving was
90%, which is the highest as compared to the
performance of last seven years. The calving was
92.31% in Bikaneri, 100% in Jaisalmeri and 66.67% in
Kachchhi. This year the conception was 76.47%. This
year five rounds of mating were given in contrast to three
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rounds in precading 7 years. Since camel is an induced
ovulator, the breeding practice adopted in past few years
was to repeat services after 72 hrs of the first service.
However, this year this practice was madified to repeat
service after 24 hrs of first service. The number of
services required per conception in different breeds is
presentedin Table-5.

Mortality at NRCC herd

Breed, sex and age wise mortality for the pericd
April 2006 to March 2007 is presented in Table - 6. In all
five Bikaneri, seven Jaisalmeri, six Kachchhi and two
Arab-cross camels died. The involvement of digestive
system was 40% followed by respiratory system (15%),
cardio-vascular system (5%) and urinary system (5%).
20% of the deaths were due to heat stroke (in young
calves) and 15% animals were euthanised due to
incurable health problems. Both the sexes suffered
equally. Among those died during the year 55, 10 and
35% belonged to 0-12 months, 1-3 years and above 3
years age groups, respectively.

Sale of camel milk

The camel breeders of Udaipur, Rajsamand,
Chittorgarh, Bharatpur and Alwar districts of Rajasthan
and Neemuch and Mandsour districts of Madhya

Pradesh were covered and factual information was
collected (Table - 7). The information so collected
revealed that of the total camels kept by the breeders,
30-35% are lactating females and about 3.3 liters of milk
per female is sold in the market. This is not the actual
milk produced by the females, as the milk consumed by
the calf and the family members of the camel owner is
not included in this figure. The prevailing rate of camel
milk in these districts is Rs.7-8/- per liter. This statistics
estimates that about 21562 females are in milk at a time,

producing about 70675 liters of milk per day which
amounts to 23080 thousand liters per annum. The
revenue generated out of the sale of camel milk has
been estimated to be Rs.526343/- per day. The
contribution of camel milk in comparison to the total milk
produced by cattle, buffalo and goat was estimated to be
0.97% or roughly about 1%. This figure appears very
meager but has great meaning in terms of livelihood and
conservation of genetic resources. Apart from feeding its
own calf and the family members of the camel breeders,
on one hand it is providing livelihood to about 3218
families maintaining approximately 22526 members with
average annual income of about Rs.60000/- and on the
other hand it is sustaining 56360 camels in its natural
hahitat and helping us to fulfill our national commitment
of conservation of domestic animal diversity.

Camel herd at farm and distribution of germ plasm

The opening balance of Centre's herd was 261
camels and the closing balance was 270 camels. From
March 1985 to March, 2007 this Centre has distributed
79 Bikaneri, 8 Jaisalmeri and 1 Kachchhi male for
geneticimprovementinthe field (Table - 8).

Databases

The databases on following aspects of camel
have been updated

1. Inventory of the Centre's camel herd

Database on biometry of Centre's herd

Reproduction database
Health database
Production database

Bl e
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Table - 1: Growth performance of dromedary breeds

(Body weight in kg)

Classes Birth 3 months 6 months 9 months 12 months 15 months
Pooled 36.69(269) 72.72(237) 135.22(141) 177.80(113) 204.10(128) 227.32 (159)
Breed NS ki NS NS NS NS
Bikaneri 38.40(112) 80.08 (99) 140.37 (63) 181.21 (52) 212.67 (58) 240.23 (65)
Jaisalmeri 37.71(92) 80.91 (82) 143.48 (48) 182.42 (36} 212.02 (47) 240.96 (58)
Kachchhi 37.26 (58) 77.70 (51) 147.01 (28) 180.62 (24) 210.44 (21) 240.36 (34)
Arab cross 33.38(7) 52.21 (5) 110.03 (2) 166.95 (1) 180.86 (2) 187.73 (2)
Sex NS NS NS NS NS NS
Male 36.78(150) 71.80(130) 131.52 (79) 180.69 (65) 204.83 (66) 233.10 (83)
Female 36.59(119) 73.65(107) 138.92 (62) 175.00 (48) 203.37 (62) 221.53 (76)
Year aa - NS 2 NS NS
2000 34.58 (45) 76.63 (40) 134.81 (33) 181.75 (28) 213.73 (34) 237.57 (31)
2001 35.49 (31) 84.23 (23) 117.59 (8) 187.51 (15) 205.50 (20) 219.26 (23)
2002 34.80 (30) 72.35 (27) 140.94 (27) 192.57 (14) 206.13 (16) 218.74 (24}
2003 37.02 (24) 66.86 (19) 127.21 (20) 158.62 (19) 193.18 (19) 218.02 (17
2004 36.14 (30) 61.58 (28) = - 194.96 (2) 22412 (2 )
2005 36.49 (31) 69.13 (27) 141.43 (18) 172.41(3) 203.98 (4) 230.35(12)
2006 39.08 (48) 81.61 (43) 149.36 (35) 173.96 (34) 210.49 (33) 243.18 (28)
2007 39.89 (30) 69.42 (30)
*(P<0.05) **(P<0.01); NS Non Significant
Table - 2: Growth performance of dromedary breeds
(Body weight in kg)
Classes 18 months 21 months 24 months 27 months 30 months 33 months
Pooled 263.96 (77) 267.27 (71) 276.95 (76) 313.75(93) 312.57 (63) 353.77 (46)
Breed NS NS NS NS NS NS
Bikaneri 278.06 (29) 278.30 (29) 268.21 (36) 316.83 (40) 307.69 (30) 357.92 (19)
Jaisalmeri 291.64 (28) 271.71 (28) 280.27 (28)  318.83 (31) 300.77 (15) 329.06 (14)
Kachchhi 277.83(18) 267.85(13) 27462 (11)  305.59 (22) 320.25 (18) 374.33 (13)
Arab cross 208.31 (2) 251.22 (1) 284.70 (1)
Sex NS NS NS i h *
Male 267.23 (39) 274.27 (36) 279.96 (43) 329.30 (41) 328.26 (30) 369.59 (20)
Female 260.69 (38) 260.27 (35) 273.94 (33) 298.20 (52) 296.88 (33) 337.95 (26)
Year NS NS » NS L NS
2000 23091 (3) 261.97 (20) 281.83 (17) 312.90 (18) 34243 (23) 365.26 (22)
2001 238.38 (23) 278.49 (17) 290.95 (16) 311.64 (22) 316.49 (12) 349.13 (6)
2002 224.23 (22) 263.00 (15) 311.49 (13) 305.71(12) 209.91(3) =
2003 33463 (1) - 22262 (4) 307.22 (13) 318.26 (7) 386.32 (2)
2004 253.58 (11) 256.85 (3) 261.57 (9) 328.05(12) 346.36 (14) 340.36 (14)
2005 240.59 (16) 276.05 (16) 293.23(17) 316.96 (16) 34198 (4) 327.78 (2)
2006 325.28 (1)
2007

*(P<0.05) **(P<0.01) ; NS Non Signifiant
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Table - 3: Growth performance of dromedary breeds.

{Body weight in kg)

Classes 36 months 48 months 5 years 6 years 7 years Adults
Pooled 361.37 (79) 411.50 (85) 467.62 (52) 534.32 (35) 313.75 (93) 590.60 (686)
Breed NS NS * NS NS NS
Bikaneri 361.58 (34) 415.39 (39) 493.99 (22) 559.06 {14) 316.82 (40) 599.94 (346)
Jaisalmeri 341.49 (28) 405.79 (28) 45460 (19) 545.03 (16) 318.82 (31) 596.35 (215)
Kachchhi 381.04 (17) 413.33 (18) 454.60 (11) 498.87 (5) 305.59 (22) 577.06 (62)
Arab cross - - - - - 589.05 (63)
Sex NS * * NS e >
Male 362.27 (38) 425.10 (35) 491.89 (14) 543.09 (6) 329.30 (41) 617.85 (155)
Female 360.47 (41) 397.91 (50) 443.35 (38) 525.55 (29) 298.20 (52) 563.35 (531)
Year NS NS NS NS NS =
2000 381.37 (25) 404.99 (22) 482.07 (12) 512.76 (10) 312.90 (18) 619.98 (5)
2001 368.28 (11) 396.58 (14) 489.68 (15) 54543 (14) 311.64 (22)

2002 346.91 (3) 425.85 (1) 485.01 (1) 551.04 (9) 305.70 (12)

2003 349.37 (17) 416.38 (18) 473.25 (13) - 307.22 (13)

2004 352.46 (21) 413.70 (20) 408.08 (1) 528.06 (2) 328.05 (12) 533.74 (4)
2005 369.83 (2) 316.96 (16)

2006

2007

*(P<0.05) **(P<0.01) ; NS Non Signifiant
Table - 4: Reproductive performance of the camel herd (2000-2007)

Year | Traits | Bikaneri I Jaisalmeri | Kachchhi | Pooled Breeds
Mating 18 14 6 38
2000 Conception 13 (72.22 %) 12 (85.71%) 2(33.33 %) 27 (71.05%)
Calving 11 (84.61 %) 10 (83.33%) 2 (100%) 23 (85.19%)
Mating 35 25 17 77
2001 Conceplion 24 (68.57%) 19 (76.00%) 9 (52.94%) 52 (67.53%)
Calving 16 (66.66%) 12 (63.15%) 7(77.77%) 35 (67.30%)
Mating 24 12 10 46
2002 Conception 18 (75.00%) 6 (50.00%) 5 (50.00%) 29 (63.04%)
Calving 16 (88.88%) 3 (50.00%) 4 (80.00%) 23 (79.31%]
Mating 26 16 5 a7
2003 Conception 18 (69.23%) 7 (43.75%) 4 (80.00%) 29 (61.70%)
Calving 14 (77.77%) 5 (71.43%) 3 (75.00%) 22 (75.86%)
Mating 22 1 9 42
2004 Conception 14 (63.63%) 6 (54.55%) 4 (44.44%) 24 (57.14%)
Calving 13 (92.86%) 5 (90%) 4 (100%) 22 (92.86%)
Mating 22 11 14 47
2005 Conception 18 (81.82%) 11 (100%) 11 (78.57%) 40 (85.11%)
Calving 15 (83.33%) 11 (100%) 9(81.82%) 35 (87.50%)
Mating 16 12 6 34
2006 Conception 13 (81.25%) 11 (91.67%) 6 (100%) 30 (88.24%)
Calving 12 (92.31%) 11 (100%) 4 (66.67%) 27 (90%)
2007 Mating 26 17 8 51
Conception 19 (73.08%) 14 (82.35%) 6 (75%) 39 (76.47%)
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Table - 5: Number of services per conception

Classes Bikaneri Jaisalmeri Kachchhi Pooled
2006-2007
Available females 26 17 8 51
No. of services 72 42 28 142
Service/female 2.77 2.47 3.5 278
Conceived females 19 14 6 39
No. of services 35 32 18 85
Service/conception 1.84 2.29 3 218
2005-2006
Available females 16 12 6 34
No. of services 35 25 15 75
Service/female 2.19 2.08 2.50 2.20
Conceived females 13 11 5 29
No. of services 27 22 11 60
Service/conception 2.08 2.00 2.20 207
Table - 6 : Breed, sex, age and system wise mortality at NRCC (Year 2006-2007)
System Breed Sex Age group Pooled
Bikaneri Jaisalmeri Kachchhi Arab M F 0-12 1-3 Above 3
cross Months Years Years
Digestive 1 2 4 1 5 3 4 1 3 8
Respiratory 1 1 1 1 2 2 1 3
Cardio-vascular 1 1 1 1
Genital
Urinary 1 1 1 1
Nervous ,
Others 3 Z 2 4 3 4 1 2 7
Total Mortality 5 7 6 2 10 10 11 2 7 20*
* Qut of 20 animals, three were euthanized due to different causes.
Table - 7 : Status of sale of camel milk in southern Rajasthan and adjoining Madhya Pradesh
State Districts Camel Milk Total Females Milk Sold Average Average
Producers Camels in Milk (Litres/ (Litres/ cost
(N) day) female) (Rs./Litres)
Udaipur 36 839 260 869 3.32 7.03
Rajasthan
Chittorgarh 20 1180 434 1400 3.61 7.85
Neemuch & 5 570 172 500 3.10 7.20
Madhya Pradesh Mandsour
Pooled 61 2589 866 2769 3.39 7.31
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Table - 8: Camel Herd Strength (2006-2007)

Breed Opening Calving Purchased Died Auction Raj. Govt. Army Closing
Age 1-04-06 31.03.07

Bikaneri M F M F M F M F M F M F M F M F
0-1Yr 8 4 9 9 3 9 6
1-2Yr 3 8 1 2 8 4
2-3Yr 3 5 2 2 B
3-4Yr 6 8 4 1 5
>4Yr 12 46 1 1 2 1 12 51
Total 32 71 9 9 1 4 3 4 5 32 72

Jaisalmeri

0-1Yr g 7 9 3 2 5 7
1-2 Yr 6 8 6
2-3Yr 4 6 3
3-4Yr 1 4 3
>4YT 26 39 i 1 1 1 1 1 1 23 36
Total 46 51 7 9 4 3 1 1 1 1 1 46 55

Kachchhi

0-1Yr 7 2 6 4 2 5 4
1-2Yr 3 1 1 6 2
2-3Yr 6 3 2 1
3-4Yr 2 2 6 3
4T 5 21 1 5 2 1 1 1 5 26
Total 23 29 6 4 1 5 5 1 1 1 24 36
AxB

0-1Yr 1

1-2¥r 2 1 1

2-3Yr ) 1

34 Yr ;
>4YT 1 5 2 1 3
Total 4 ] 2 2 2 3

Grand Total | 105 | 166 | 22 22 1 5 10 10 7 6 6 1 1 104 | 166

Project : Selecticn for the improvement of  Centre were recorded in November 2006. Based on the
draughtability of camel breeds literature that body length and related ftraits have
. . significant effect on draught ability, 5, 6 and 3 males,
Prajetthaduer & DRSLMeht respectively of Bikaneri, Jaisalmeri and Kachchhi breed
Associates : Dr. M.S. Sahani {(up to 31.08.2006) were selected mainly on the basis of body length (Table -
- Dr.U.K.Bissa 9) and following independent culling level for the other

S two traits. The number of available females has
Selection of studs increased due to post partum breeding of females under
reproduction experiment. The growth of the herd is thus

Body measurements of all breedable males of the expected to increase significantly.
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Table - 9: Population mean and selection differential
in adult camels

(incm)
Breed Selection N Body Heart | Height at
Length Girth Wither
Selected 13 176.38  222.62 217.15
Unselected 20 168.15 21210 204.95
Over all
Difference 8.23 10.53 12.2
Significance 33 L ¥ =
Selected 5 175.00 22240 218.60
; . Unselected 3 153.33 197.00 201.33
Bikaneri
Difference 21.7 25.4 17.27
Significance 8 £ NS "
Selected 180.17  222.00 215.50
. _ | Unselected 15 170.80 215.20 206.53
Jaisalmeri
Difference 9.37 6.8 8.97
Significance 21 h NS -
Selected 2 168.50 225.00 218.50
. Unselected 2 170.50 211.50 198.50
Kachchhi
Difference -2.00 13.50 20.00
Significance 4 NS NS NS

*(P<0.05) **(P<0.01) ; NS - Non Significant

Project : Molecular genetic studies in Indian camel

Sub project : Microsatellite markers for genetic
characterization of Bikaneri,

Jaisalmeri and Kachchhi camel
Project Leader: Dr. S.C. Mehta

Nine samples of Kachchhi and thirteen samples of
Jaisalmeri were collected from the breeding tract and
included in the experiment. The entire data set was
analyzed. So far 33 micro satellite primer pairs were
procured and 28 were successfully amplified and
analyzed. 18 were found polymorphic in Indian camel
breeds. The number of alleles ranged from 2 to 7. The
expected heterozygosity ranged from 0.289t0 0.816 and
the polymorphic information content ranged from 0.267
to 0.791. Phylogenetic tree was constructed from the
Nei's genetic distance matrix (GENDIST) using the
UPGMA method of clustering by DRAWGRAM program
of PHYLIP package. Cavalli Sforza Chord Distance was
also calculated. One thousand bootstrapping were done
and consensus trees were constructed and the same
tree topology was derived with the three methods. Close
phylogenetic relationship among the three indigenous
camel breeds was observed (Table-10 & 11).

Table - 10. Nei's Genetic Distance

Breeds Bikaneri Jaisalmeri Kachchhi
Bikaneri 0.000000 0.100955 0.130955
Jaisalmeri 0.100955 0.000000 0.099101
Kachchhi 0.130955 0.099101 0.000000

Table - 11. Cavalli Sforza Chord Distance

Breeds Bikaneri Jaisalmeri Kachchhi
Bikaneri 0.000000 0.074728 0.099726
Jaisalmeri 0.074728 0.000000 0.062229
Kachchhi 0.099726 0.062229 0.000000

Project : Molecular cloning, characterization and
promoter analysis of the camel milk
protein gene(s)

Project Leader : Dr.S.K.Bhure (upto6.2.2006)
Dr. S. C. Mehta (from 7.2.2006)
: Dr.Raghvendar Singh
(upto 18.4.07)
Dr. M.S. Sahani (upto 31.8.06)

Associates

The a-lactalbumin and B-casein gene promoter
fragments were amplified and characterised. The E.coli
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JM 109 line was procured and the competent cells were
prepared. The transformation reagents were prepared
and the cells were fransformed successfully. The
respective promoter fragments were successfully
cloned and the inserts were released and characterized.
Sequencing of the cloned fragments was carried out.
Two sequences have been deposited in the NCBI Gene
Bank with accession numbers AM259943 (1799bp) and
AM 259960 (812 bp).

Unit 2: Camel Physiology,
Reproduction

Biochemistry and

Programme Improvement of reproductive
efficiency and to study the causes

of reproductive failures in camel

Project: Studies on artificial collection of semen
from male camels, potential of camels to
donate semen, reluctance to copulate in
AV and investigations into reproductive
hormone profiles between potent vs
reluctant

ProjectLeader: Dr.Aminu Deen

A total of eight male camels were used for
artificial collection of semen at regular intervals using AV
method with a dummy female restrained in sitting
posture during peak breeding season. The copulation
time, volume of semen ejaculated and vigorosity of
copulation reaction were recorded. Effects of month of
collection and animals on these traits were evaluated.
Hormone profiles of Testosterone and Estradiol onceina
month at 1 hrintervals for 24 hours was carried out using
RIA. Hormone profiles of camels reluctant to donate
semen were compared with those, which were ever
anxious for sexual courtship in AV to find out possible
association between reluctance to serve and endocrine
profiles.

Copulation time and volume of semen ejaculate
under artificial collection in camels

Regular satisfactory copulations in AV were
observed in six of the eight male camels, while remaining
two camels were reluctant to copulate in AV. Table - 12
shows month wise, animal wise and overall copulation
time and volume of semen ejaculated from six male
camels over six months of study. The average copulation
time and volume of semen ejaculated were measured as
295.73 £11.82 seconds and 2.85 + 0.21 ml, respectively
in 176 attempts to collect semen over six months period.

26

Mean copulation time within animals did not differ
significantly over different months on each of six months
tested. Mean copulation time between animals differ
significantly (P<0.01). Analysis revealed that mean
copulation time(s) were significantly different (P<0.01)
between different animals for the months of January,
February, April and May, while no significant differences
were observed for December and March months. Effect
of months within individual males on volume of semen
ejaculated had variable effect, while no significant
difference was observed in 5/6 males on month basis, it
was significantly different (P<0.01) in remaining one
animal. Analysis revealed significant differences
(P<0.01) between animals for volume of semen
ejaculated during February, while for rest of the five
months difference was not significant. Month wise
overall copulation time and volume of semen measured
216.8 £+ 22.74 seconds, 1.7 + 0.29 ml; 272.51 + 20.9
seconds, 2.13+0.29 ml; 300.13 £ 22.86 seconds, 2.5 +
0.28 ml; 395.95 £42.42 seconds, 4.76 + 0.98 ml; 320.32
+ 30.71 seconds, 3.78 = 0.66 ml; 24585 + 31.41
seconds, 2.76 £ (.30 ml, respectively for December,
January, February, March, April and May months.
Animal wise mean copulation time and volume of semen
ejaculated measured 205.5 + 16.93, 2.05 = 0.26 mi;
310.70+£24.03,2.54 +0.24 ml; 393.73+ 25.84,422+
0.73ml; 418.33 £29.77,4.68£0.63 ml; 147.83+17.74
seconds, 1.32+£0.19ml; 238.15+ 15.18 seconds, 1.74
0.21 ml, respectively in six animals over the entire six
months.

Testosterone profiles

Month wise testosterone (T) profiles of six male
camels have been presented in Table - 13. Average
maximum T profiles were recorded during February and
January months, which were significantly greater
(P<0.01) from those recorded during December, March
and April months when the T profiles were moderately
high and both of these (Jan-Feb and Dec-Mar-Apr) were
significantly higher than those recorded during May and
June. These data indicate that endocrine surge of
testosterone is at peak during January and February. It
starts declining subsequently and reaches basal levels
during June month. Individual variations were observed
in duration of endocrine surge. Cessation of endocrine
surge was evident during March month in 1/6, in April in
another 2/6 and in May month in remaining 3/6 animals.
Graphic presentation of average month wise circulating
testosterone profiles follows in Fig.-1.
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Table - 12: Month wise, animal wise and overall copulation time and volume of semen ejaculated for six
months study

Animal DECEMBER JANUARY FEBRUARY MARCH APRIL MAY

pe- cT v N [CT v N [cT v N |CT v N | CT v N | CT v

1 17766 [ 1.33 | 7 [21942 |19 [7 |200 2 2 |2385 [275|5 | 2138 | 1653 | 209 3.66

(112) + + + £ + * + + + + + +
58.76 | 0.81 44.88 | 0.20 4521 | 0.47 106.77 | 1.06 63.8 0.95 58.94 | 0.81

2 27475 | 187 | 7 [ 292 214 | 7 | 225 191|5 | 3766 |31 |6 |36166|366|2 |4255 |3

(214) + + + + * * + + * : - £ +
7273 | 043 36.83 | 0.30 58.07 | 0.47 102.89 | 1.12 30.24 | 0.44 6.36 0

3 2485 |3 8 | 3482534 |7 |43485|4.14 (5 |437 64 |6 |[507.16 [3.41 |3 |[307.66[3.18

(224) ES + + - < + + + + + + % +
487 |0 6353 | 1.12 3517 | 073 7558 | 3.21 7548 | 049 5146 | 0.54

4 253.33 | 366 |7 | 36414 |35 |8 |451.75| 4 4 | 611258757 | 40442 | 564 |1 |372 25

(120) + + S + + + + + + + + +
9476 | 1.08 48.09 | 061 36.78 | 0.83 98.43 | 2.80 75.30 | 1.73 0 0

5 109 1336 | 13816 |17 |4 |26025|225]|3 |219 15 |6 | 1268317 |2 | 1165 |15

{(128) * * + . * * * * * + + e
38.89 | 054 31.75 | 045 47.32 | 050 40.37 [ 035 2914 | 0.62 19.09 |0

6 20566 | 1.75 |6 | 237 187 |8 | 24271214 |2 | 333 375|5 [2624 [19 [3 [1586 | 166

(218) + + + + + + + + + + Ex +
2091 | 1.06 34.18 | 0.59 23.09 |025 69.29 | 0.35 48.54 | 0.41 46.18 | 0.81

overall | 20| 216.8 | 1.7 |41 ]27251 | 213 [ 41]|30013 |25 |24 39595476 3532032 (378 | 14| 245.85 | 2.76
s * + + * + 3 + + + + +
2274 |0.29 2090 | 029 2286 | 0.28 4242 | 098 3071 | 0.66 3141 | 030 |

N No. of attempts; CT Copulation time; V - Volume
Table - 13: Month wise Testosterone (pg/ml of plasma) profiles of six male camels monitored at hourly
intervals for round the clock (24 hrs.) once in a month

Animal December January February March April May June

1 14003.68+2 23619.12+b 18794.09+¢ 1660.66+° 1614.47+¢ 2259.97+4 954.781¢

(128) 942.37 977.31 2030.56 212.55 238.66 343.83 105.73

2 5963.56=2 19618.96=> 20474 .60+ 9364.84=¢ 15403.00+4° 1521.35+4 538.70==

(112) 28542 1105.48 2030.39 1027.20 2289 254.77 65.45

3 7045242 31684.9140 21540480 8112.37 2 1757 8544 1665.86.+4 622.77=¢

(218) 478.74 1463.88 1983.28 1152.46 277.75 455.85 62.69

4 5975.30+ 2 30340.41+0 22845.044c 18294 52-¢ 17005.33+¢ 1967.77+¢ 717.16+2

(214) 279.48 1433.61 1727 46 3076.28 2834.97 198.70 120.50

5 14807.56+2 24030.80=> 22281.56+b 9273.48x< 4898.97+¢ 3430.45=4 1110.36=

(230) 1061.15 1938.16 2137.08 838.30 789.82 438.69 126.99

6 8891.26=2 4099,16+¢ 37097.83=ab 18869.72+0 11466.17 +50 2180.14+4 1576.43+4

(232) 848.36 249.07 11411.40 2219.72 1735.98 31212 189.23

Overall 9618.83+4 22174.81+0 23750.70+° 10919.09=+= 8573.46+7 2201.38+¢ 910.76+¢
431.78 929.38 2201.25 886.34 879.03 151.61 57.06

Row wise values with same superscripts did not differ significantly while values with different superscript differ
significantly (P<0.01)
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Table - 14. Month wise estradiol (pg/ml) profile of
six male camels monitored at hourly intervais
0 round the clock (24 hours) once inamonth
—_— Animals December January February
£ _ 1(128) 57.73- 155 84,1415 31 167.77429.85
£ 15000 +
g , 2 (112) 41.15- 520 100.99:4.96 | 161.0416.03
7] : i |
"' N o 3(218) 48.49- 2,65 101.67:459 | 207.62411.83
w
° |
2 . |
5060 e - 4(214) 71.48-2.98 70.6646.13 281.39+25.19
NL I L I I | _ 5 {230) 81.14=3.35 107.844549 | 214.32+9.67
Decerber  January February Narch Apri IMay Juns
Months 6 (232) 41.70=5.09 54.8345.33 423.26143.06
Fig. 1: Average Month wise Testosterone profiles of male camels
. i Overall 57.05+1.91 86.69+2.69 241.31+12.27
Estradiol profiles
Month wise estradiol profiles of 6 male camels | apimais | March April May Jiiiia
have been presented in Table - 14. One-way analysis
of variance revealed monthly statistically significant 1(128) 161.53432.03 | 181.25-26.08 | B0.82:31.61 62.61+17.12
(P<0.01) differences in circulating estradiol
. . : : 2(112) 2117+4745 | 826142647 | 7732159 | 56.96+18.30
concentration. The circulating concentration was the
lowest in the month of December, which increased | 5218 | 2047743198 | 105.88-6157 | 12983:8813 | 449.38:210.02
slowly in the month of January, peaked during February
and March followed by decline during April and May 4(214) 3744414506 | 197.24=54.00 | 196.204112.10 | 182.78+84.02
month. The circulating concentration showed an
increase again during the month of June. These data 5(230) 2516245246 | 14585-2494 | 13547+1882 | 26571+187.63
md:catgd thal sexual aCt.'V't.y I wlza eonElated V.mh 6(232) 210.23:8258 | 11189-2385 | 65.98:15.20 126.13421.74
endocrine surge of estradiol in male camel. Graphical
presentation of estradiol profile can be observed in | gl | 2389312021 | 137.45:1498 | 1142742204 | 190.59:49.21
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Month wise differences are

(P<0.01)

statistically significant

Month wise T profiles of four potent male

camels cumulative and one psychic impotent male
have been presented in Table - 15 and Fig. - 3. The
profiles showed that T profiles were significantly high in
psychic impotent (P<0.01) animal during December,
May and June months, while for remaining four months
of January- April, the difference was not significant.
These results indicated that impotence was not due to
deficiency of Testosterone hormone but due to other
reasons apparently psychic inhibition to copulate in
presence of persons.
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Table - 15: Month wise testosterone profiles (pg/ml

of plasma) of four potent and one psychic impotent
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Table - 16. Month wise estradiol profiles (pg/ml) of
potent male camels and 1 psychic impotent male

male camel
Months 4 potent males 1 psychic male Months Four potent male One psychic
camels impotent male
December | 8403.95 - 460.96 14807.56 £1061.15° sl
January 26125.01=82199 | 24030.80 +1938.16 —— 54 71% 2003 81.1443.42"
February 20683.26 =1021.05 | 22281.56 +2137.08 January 89.37- 2 883 107 84+5.59*
March 9386.52 +1107.55 9273.48 +838.30 February 203.37+11.10 214.32+9.85
April 8863.15 £1208.94 4898.97 +789.82 March 243 20:41.05 251.62452.46
May 1900.80 +173.28 3430.45 +436.697 April 141.74+21.50 111.89123.85
June 698.76 +48.98 1110.36 =126.99* May 121.04+32 .57 135.47+18.82
* Significantly different (P<0.01) June 187.93+63.40 56.96418.39
3o 300
E 250
= =
E e % 200
© 15000 | =
2 T 150
o 10000 F)
E = 100
2 =iy i
04 50
Docerber  Januery February  March  Aprl My June
0
Moaths December  January  February March April May June
Fig 3. Month wise Testosterone profiles of 2 groups of male camels viz. Potent Months
vs.Psychic impotent male
Fig 4. Month wise estradiol profiles of 2 groups of camels viz. potent and

Month wise estradiol profiles of four potent
male camels and one psychic impotent male camel
have been presented in Table - 16 and Fig. - 4. One-
way analysis of variance indicated that estradiol
concentration of psychic impotent male was
significantly (P<0.01) greater during December and
January months from group of four potent males, while
for remaining months of February-June, the circulating
concentration of estradiol did not differ significantly.

Month wise T profiles of potent male camels
and one less potent male have been presented in Table
- 17 and Fig. - 5. The T profiles during January month
were significantly higher in potent males (P<0.01),
while T profiles during February, March and June
months were significantly high in less potent male
(P<0.01) as compared to potent males. For remaining
three months the differences were non-significant.
Late arousal and little experience appear to be the
possible reasons for low potency in this particular male.

psychic impotent male camel ‘

Table - 17: Month wise testosterone profiles (pg/ml
of plasma) of four potent and one less potent male

Months

Four potent males One less potent male
December 8403.95 + 460.96 8891.261848.36
January 26125.01 + 821.99 4184.861262.17
February 20683.26 +1021.05 37689.91+12464.37*
March 9386.52 +1107 .55 18838.09+2381.76"
April 8863.15+1208.94 11678.76+1858.48
May 1900.80 +173.28 2068.97+263.37
June 698.76 +48.98 1560.23+196.92*

* Significantly different (P<0.01)
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Fig 5 Monthwise Testosterone profiles of 2 groups of male camels Viz.
Potent vs Less potent

Month wise estradiol profiles of four potent male
camels and one less potent male camel have been
presented in Table - 18 and Fig. - 6. Estradiol
concentration was significantly greater (P<0.01) during
December and January months in four potent males
while reversed in favour of less potent male for ensuing
February month.  For remaining 4 months, the
concentration did not differ significantly.

Table - 18: Month wise Estradiol profiles (pg/ml) of
potent male camels and one less potent male camel

Months Four potent male One less potent
camels male camel
December 54.71+ 2.003 41.70-5.18
January 89.37+ 2.883 5483543
February 203.37+11.10 423.26+44.80*
March 243.20+41.05 210.23+82.59
April 141.74+21.50 145.85124.94
May 121.04+32.57 65.98+15.20
June 187.93+63.40 126.13=21.74
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Decerer  January  February March
Months
Fig 6. Month wise estradiol profiles of 2 group of male camels

viz, potent vs. less potent
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Of the two males, which were reluctant to
copulate in AV, one male remained absolutely reluctant.
Analysis of plasma testosterone revealed that levels of
this hormone were not deficient in this particular animal.
It was also observed that this particular male tend to
cover females when let loose in the shed along with
female camels. These observations are indicative of
psychic inhibition in this particular animal that it shows
reluctance to copulate in presence of persons.

Semen collection performance of another
reluctant animal in terms of number of attempts,
copulation time and volume of semen ejaculated over
different months has been presented in Table - 19. This
particular animal was also reluctant to copulate during
initial months but later on it copulated and donated
semen at least on few occasions but not regularly.
Regarding peripheral testosterone concentration in this
particular animal, it was significantly low during
December and January months, but it increased
tremendously during February. These observations are
indicative of delayed endocrine surge coupled with
psychicinhibition for the poor performance of the animal.

Table : 19. Month wise copulation time and volume of
semen ejaculated in relation to less potent camel
over the period of six months

Animal December January
No.
R CcT v N R| CT v
7 0 93 5 7933 | 11
i & x
63.22 58.02 | 12
8 3 0 0 0 5 0 0 0
Animal February March
No.
3 N R CcT A N R | CT v
7 5 3 13333 |1.75 97.5 2
A + T x
71.34 |1.06 60.10 | O
8 4 0 0 0 1 0 0 0
Animal April May
No.
N R cT v N R | CT v
7 7 2 129 3.2 1130 0
b X A
46.83 [1.92 14.14
8 2 0 0 0 2 0 0 0

N No. of attempts

R No.ofrefusals
CT Copulationtime
V'  Volume of semen
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Properties of semen

It was observed that camel semen has unique
properties. On centrifugation of semen samples a clear
watery and transparent to semi-transparent liquid
supernatant can be separated form semen samples in
varying quantities with a trend to have little volume with
thick and low volume of semen and relatively high
volume in thin and voluminous semen samples. The
sperm pellet left after separation use to be very sticky,
thread like gel in appearance, remain non miscible with
physiological buffers and it does not liquefy on storage at
refrigerator temperature. Spermatozoa remain
protected in sperm depot and viability can be sustained
for several weeks to even a month. Evacuation of
spermatozoa from sperm depot can be demonstrated
under microscope.

E

; 2

Semensample after  Thread like gelationous Sperm pellet remains iy

centrifugation with sperm pellet non-miscible g

clear supernatant ©

and settled sperm @

pellet “‘
Project : Investigations into follicular activity of

female camel through recto-genital
palpation and estradiol hormone profiles
of unmated female camels

Project Leader: Dr. Aminu Deen

Recto-genital palpation of female camels were
regularly conducted to derive palpation characteristics of
their ovaries such as size, shape, presence of follicles in

20
agroup of 10 female camels and conducted a small pilot
trial of 10 days to monitor their estradiol concentration to =2
find out association between ovarian characteristic and 2w
estradiol profiles. Based on the results of this pilot trial, a s
long-term daily monitoring of estradiol was carried out in 3 0
unmated female camels to find out the nature of follicular E -
activity inunmated female camels.

0

Recto-genital palpation of ovaries of female

by ‘\\v-‘\ﬁ\b:gu,,f;qe..‘:\,q.\gﬂ,&q’g, 4
camels revealed that ovary may appear as 1) thin P PR PP PP PSP P PP PP P PP P
flattened sheets, 2) or sometime in the form of small Days
sized, slightly bulging structure, 3) 8 knot shaped with or BK7

without fluid filled structure, 4) round thick walled ball

larger than Table - tennis ball, 5) as slightly longer sheet
with pearl like blistering follicles on it, 6) oval in shape,
with tense fluid filled structure, 7) ovaries bearing
spherical fluid filled structure, more than one and each of
them are distinct and separate from each other.

A pilot trial of monitoring estradiol profiles for 10
days in 2 types of female camels viz. bearing a definite
follicle in the ovary and non- follicular status. The results
showed that difference was not significant for
distinguishing 2 groups. These results indicated that
basal levels of this hormaone even in non-follicular ovary
is higher than in cattle, sheep and goat. It is expected
that growth of follicles should be reflected in peripheral
concentration of estradiol, another experiment was
accomplished, in which daily estradiol profiles were
monitored for a period of around 60 days.

The profiles have been presented in Fig. - 7a-e
and Table - 20, which shows that peak levels of estradiol
in unmated female camels were observed at irregular
intervals, peak persisted for 1, 1-2, 1-3 or in some cases
at 1-8 days.

BB ) .
i Fig. 7a. Estradiol profiles of unmated female camel

& @&

Fig. 7b. Estradiol of unmated female camel
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Project : Artificial insemination in female camel
Project Leader: Dr. Aminu Deen

An experiment on artificial insemination of
female camels was conducted, initially by detection of
follicles through recto-genital palpation in xylazine
sedated female camels, followed by administration of
hCG and deposition of neat semen 24 hr after

o

8]

exogenous administration of hCG. Through traditional
method of pregnancy diagnosis, it was observed that
only 3 of the 10 females are apparently pregnant out of
10 animals with attempted number of inseminations 13.
Though it was not clear, whether xylazine sedation can
affect the impregnation, but looking to the role of
catecholamines in reflex ovulation, it was decided to
carry out insemination without xylazine sedation and
exogenous hormone. Only semen is being deposited
into the uterus of female camels after restraining them in
asitting posture. This pilot study is under progress.

Project Development of RIA facilities for

reproductive hormones
Project Leader: Dr. Aminu Deen

Anti-ovine LH serum and Anti Rabbit gamma
globulin were tested through immuno-diffusion test to
develop assay for cameline LH (Figs 8 and 9).

Fig. 8. Precipitation band of ovine LH and anti-ovine
LH seraraised atthe institute

Fig. 9. Precipitation band of rabbit gamma globulin
and anti rabbit gamma globulin raised at the institute
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Table - 20. Mean % S.E., Range, S.D., No. of points above mean * S.D., inter peak intervals and persistence
of peak levels of Estradiol in unmated female camels

Animal No. | Mean + Range S.D. Mean+ | No. of points Inter peak intervals Duration of persistence of
S.E(pg/ml) SD. above Mean peak levels
S0
97 81.166.21 23.88-2856 | 47.73 | 128.89 6 1-13 days (9,13,3,1,3) 1-2 days
489 104.93£9.94 | 0.84-3305 76.35 | 181.28 6 2-10 days (5,6,10,2,4) 1-8 days
455 65.29+5 47 16.4- 269.0 42.04 | 1073 8 1-18 days (3,18,3,1.2,1,3) 1-3 days
79 66.62+6.21 17.32-232.7 | 42.73 | 114.35 6 1-16 days (16,1,6.6,8) 1-2 days
103 77.7948.85 20.48-380.1 | 67.79 | 14578 6 2-15 days {2,14.15.4.11) 1-2 days

Project: Isolation and characterization of major
proteins in camel semen

ProjectLeader : Dr. Gorakh Mal
Associate : Dr.(Mrs.) D. Suchitra Sena

Total protein (g/dl) was estimated in the seminal
plasma of six camels. Awide variation in the total protein
concentrations was observed (Table - 21). Total protein
content in the fresh seminal plasma and plasma samples
taken out at different time intervals were estimated. Total
protein in the seminal plasma remains almost stable up
to 124h (Fig. - 10). Seminal plasma protein patterns in
Jaisalmeri camels were analyzed by SDS-PAGE under
non-reducing conditions. Seminal plasma samples
showed 7-8 bands with different intensities. Repeated
experiments showed a unique band with very strong
intensity in one particular camel. This study shows 2-4
major protein components in the seminal plasma of
Jaisalmeri camels and seminal plasma protein profiles
vary from animalto animal (Fig. - 11). Contrary to the free
spermatozoa in semen ejaculate of cattle and buffalo,
freshly ejaculated camel spermatozoa are entrapped in
a sort of gelatinous mass resembles to those of human
semen ejaculates. Experiments carried out to study the
changes in protein profiles at different time intervals
indicated that in fresh semen ejaculates; higher
molecular weight proteins are present which remains up
to 18h (Fig. - 12, 13 and 14) and after that these proteins
start to degrade as the camel semen starts to liquefy.
This might be due to proteolytic cleavage of the
coagulating proteins.

33

Table - 21: Total proteins in seminal plasma (g/dl) of

six camels

Camel No. of Mean=S.E Range (g/dl)
No. samples (g/dl)

12 6 4.01+0.15 3.58-4.39
224 7 3.690.11 3.31-3.97
214 6 3.36+0.17 2.97-3.70
120 6 1.45+0.04 1.30-1.56
128 6 1.26:0.37 0.49-2.58
218 8 0.88+0.03 0.76-1.06

Total protein (g/dl)
O = PN W A~ O

T T T

NI IO N
VX W ey —— 112

Time interval (hours) ——J-128

Figure 10: Changes in seminal plasma total protein
(g/dl) at different time intervals
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E g b4 4§ < 97.4kDa <«— 205kDa
- ! &5 <«— 66.0kDa
: <— 43.0kDa S reom
<— 66.0kDa
<— 29.0kDa <— 43.0kDa
5 29.0kDa
«— 20.1kDa A
<— 14.3kDa

Figure 11: Seminal plasma samples run on 15% gel. Lane-1,
Marker; Lanes 2 -5 and 7-10 having samples of J-112 and J-224
respectively. Lane-6, -ve control. Lanes 2 and 7 having fresh . i . i

plasma samples; lanes 3 and 8 having fresh plasma samples with Figure 14: Seminal fluid samples of J-224. Lane-1 Marker; Lane-2
equal volume of 4% SDS. Lanes 4 and 9 having plasma sample (18h); Lane-3 (64h); Lane-4(136h) and Lane-5(142h)

taken after 18 hours; lanes 5 and 10 having plasma samples taken o e T ;
after 18 hours with equal volume of 4% SDS. Project: Efficient utilization of camel energy during cart

1 2 3 4 5 & 7 8 pulling and agricultural operations by camels. (A
Technical collaborative project with AICRP on Increased

utilization of Animal energy with enhanced system

32545:%2 efficiency, C. T.A.E. Udaipur)
66.0kDa ProjectLeader : Dr.Ashwani Kumar Roy
43.0kDa Associates : Dr.Ashok Kumar Nagpal
: Dr.G.S. Tiwari
asixDa Objectives of the project
(a) Long term objective
Efficient utilization of drought energy without causing
any health hazard to the camels
(b) Shortterm objectives
1. To measure the growth and drought performance of
12 Somat T snphon oS24 Lt e Laoe? - camel st iferartiagogroups,
g(47h+;%sos'); Lane 6 (53h+4%SDS); Lane 7 (64h+4% SDS)and 2~ COMparison of draught output among male and
Lane 8 (70h+4%SDS) female camels under field conditions.
1 2 3 4 5 3. To study the physiological behavior and biochemical
changes in the blood taking place during draught
205kDa —> - ability studies at different levels.
97.4kDa—> 0 . . 4. To study the seasonal effect on work performance
Eg'gtgg: and test the endurance of camels with different levels
29.0kDa—s>. ofdraught.

5. To formulate work rest cycles for camels in different
seasons for getting optimum work

Status: The project was prepared after the review of
relevant literature and the information collected from
N.D.R.I. Karnal and C.TAE. Udaipur. The project
proposal for the said project has been finalized in
§ consultation with Dr G.S. Tiwari after his visitto N.R.C.C.
Figure 13: Seminal fluid samples of J-128 Lane 1, Marker; Lane 2 Bikaner and submitted for approva} by the SRC. The
(18h); Lane 3 (23h); Lane 4 (47h) and Lane 5 (64h). research work for the first phase is expected to start
during the current summer season.
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Project : Evaluation of camel milk proteins and their  Projectleader : Dr.S.K. Ghorui
wpplications Associates : Dr.R. Singh

Project Leader : Dr. Raghvender Singh
: Dr. 5.K.Ghorui
Dr. G .Nagarajan

Associates

Milk of three different phases of lactations viz.
colostral period, early lactation (3-4 weeks) and late
lactation (prior to dry period) was collected from six
female camels. Fat-free milk samples were subjected to
fractionation using membrane filters having different cut
off values-100, 60,30 and 10 Kda. Analysis of the
different fractions of proteins was done by gradient
PAGE (5-20% gel) (Fig. - 15). Isolation of lactoferrin
(Fig. - 16) was carried out through CM-Sephadex
column, washed with 0.1 to 0.5 M NaCl in 0.01M Tris-HCI
buffer (pH 8.0) and eluted with 0.1M NaCl and its
analysis was carried outin 12% SDS-PAGE

=

Gradient PAGE for different fractions of
camel milk proteins

Fig. 15 :

Fig. 16: Isclation of lactoferrin from camel milk
Unit: Camel Health

Programme : Surveillance, monitoring and control
of camel diseases

Project : Comparative studies on the sensitivity of
polymerase chain reaction (PCR) and
serological tests for diagnosis of camel
trypanosomosis

33

: Dr. G. Nagarajan

A new set of primer was used for 57 known
positive samples from camels. DNA amplification
yielded a single amplicon of 540 bp in all the samples
(Fig.- 17). The analytical sensitivity for this primer ranged
between 10-100 pg. Screening of 33 suspected field
samples from camels using this primer revealed that all
were negative for trypanosoma infection.

Fig. 17. DNA amplification with a new set of primer
showing amplicon of 540 bp (Lane 1 marker,
lane 2to 7 samples)

Project : Treatment of intra mammary infections in
camels by ascorbic acid

Project Leader: Dr. F.C. Tuteja
:Dr. 8.K. Dixit

Aseptically collected milk samples from 60-
quarters of 15 lactating camels were subjected to
bacteriological culture to identify infected quarters. 20
out of 60 quarters were found infected. These camels
were divided into 2 groups. Group | comprised of 9
animals with 13 infected quarters, they were given
ascorbic acid @ 50 gm once orally, while Group I
comprised of 6 animals with 7 infected quarters to serve
as untreated control. After 72 hours of treatment, milk
samples from these animals were collected again for
bacteriological culture to evaluate the effect of ascorbic
acid therapy. The results are presented in Table - 22.
The overall efficacy of treatment was 46.1% with
ascorbic acid as compared to none in control group.

Associate
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Table - 22: Treatment efficacy of ascorbic acid  Table - 24: Mean total protein concentration in camel
againstintramammary infections calves
Organism Ascorbic acid Untreated control S. Duration Total protein concentration
Quarters infected Quarters infected No. (g[dl)
Before After Before After
treatment | treatment| treatment| treatment Group | Group I

Staphylococcus g 5 5 5
spp. L Day 0 5.942+40.172 5.630+0.189
Micrococcus 2 1 0 0
Spa 2 Day 4 5.772+0.196 5.554+0.124
Streptococcus 1 0 1 1
skR 3. Day 8 5.804+0.179 5.600+0.135
Corynebactenum 1 1 1 1
i 4. Day 15 | 5.960+0.191 5.612+0.046
Overall 13 7 7 7
Percent + o
e 46.1% 0% SR Day 21 6.184+0.166 5.628+0.119
infections

Project : Immunity aspects in neonatal camel calves
Project leader : Dr. (Mrs.) D. Suchitra Sena

: Dr. Gorakh Mal

: Dr. S. K. Dixit

Ten camel calves were selected at 5-6 months of
age and divided into two groups of 5 each. The Group |
calves were fed with an herbal immunomodulator (Trade
name: RESTOBAL) @ 25ml per day orally for 7 days.
Group Il camel calves served as control group. Both the
groups were maintained under identical feeding
practices. Blood samples were collected on different
days before the start of experiment (day 0), on day 4
(while supplementing) and on days 8, 15 and 21 after the
supplementation with immunomodulator for
immunoglobulin and protein profiles. The body weight
changes prior to and after the completion of experiment
were recorded.

Associates

Mean Ig, total protein, globulin concentration
and body weight in the two groups are presented in Table
-23t027.

Table -23: Mean Ig concentration in camel calves

S. Duration Immunoglobulin concentration

No. (mg/ml)
Group | Group |l

1. Day 0 17.058+0.661 17.232+0.676

Day 4 17.496+0.619 17.414+0.518

Day 8 17.514+0.605 17.452+0.463

Day 15 17.764+0.627 17.584+0.504

Day 21 18.058+0.703 17.652+0.504
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Table - 25: Mean albumin concentration in camel

calves

S. Duration Albumin concentration (g/dl)
e Group | Group Il

1. Day 0 3.260+0.167 3.076+0.158
2. Day 4 3.046+0.073 3.018+0.071
3. Day 8 3.078+0.044 3.026+0.051
4. Day 15 3.112+0.040 3.094+0.070
5. Day 21 3.160+0.027 3.018+0.069

Table - 26: Mean globulin concentration in camel

calves

S. Duration Globulin concentration (g/dl)
e Group | Group i
1. Day 0 2.682+0.128 2.554+0.179
2 Day 4 2.726+0.152 2.536+0.086
3. Day 8 2.694+0.160 2.574+0.105
4. Day 15 2.848+0.186 2.518+0.071
5. Day 21 3.024+0.162 2.510+0.159




Table - 27: Body weight (kg) in different groups
before and after (Mean+SEM)
S. No. Animal Body weight (kg)
No- Day 0 Day 21
Group |
1. 65 147 149
2 336 156 157
3. 359 114 13
4. 451 13 113
B 505 162 166
Mean+SEM 138.4+10.4 139.6+11.1
Group I
(1 389 156 154
2, 393 151 152
3. 509 90 92
4, 471 133 130
5, 115 159 156
Mean+SEM 137.8+12.7 136.8+12.1

Project : Raising of polyclonal antisera in sheep
against camel

Project leader : Dr. (Mrs.) D. Suchitra Sena
Associates : Dr. Gorakh Mal

: Dr. 8. K. Dixit
Immunoglobulins

Raising of antisera in sheep against camel serum
immunoglobulin. The raised antisera was checked for
its crossreactivity using double immuno diffusion.
Camel serum showed crossreactivity with the antisera
raised in sheep (Fig. 18). The appearance of precipition
lines at the zone of equivalence depicts the cross
reactivity between camel Ig's and sheep anti-camel Ig's.

Project : Indigenous System of medicine against
skin affections mange in dromedary camel

Dr. S.K. Dixit
Dr. F.C. Tuteja
Dr. (Mrs) D. Suchitra Sena

Two herbal formulations were developed using

Project Leader :
Associate
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commonly available ingredients at farmer's door. The
formulations were evaluated for their efficacy against
sarcoptic mange. Formulation F,was found reascnably
effective against this dreadly disease of camel.
Formulation F, also had equal coverage against mange
with additional qualities, of course that need some more
trials for evaluation. Both formulations relieved the
animals from symptoms viz. intense itching, thickening
and wrinkling of skin, excoriation etc. apart from
conditioning, nourishing and toning the skin.

Fig 18. Double immune diffusion test central well :
sheep, anti camel immunoglobulin, surrounding
with camel serum

Project: Therapeutic and immunomodulatory role of
selected herbs against dermatophytes/
bacteria

Project Leader : Dr. S.K. Dixit
Associate : Dr. F.C. Tuteja
" : Dr. (Mrs) D. Suchitra Sena

Following plants were utilized in developing a
drug asimmunomodulator:

S N Name of the plant Parts used

1 Gwar Patha (Aloe vera) Root, Bark, Leaves
2 Babool (Lencaena alideorephala) Root, Bark, Leaves
3 Gilooi (Tinospora cardiofolia) Root, Bark, Leaves
4 Mehendi (Lowsonia inermisiinn) Root, Bark, Leaves
3 Tulsi (Ocimum basilicum) Root, Bark, Leaves

Oral feeding of the developed drug at the rate of
25mg/kg body weight once in a day was carried out daily
for fifteen days. The feeding did not seem to increase

4]
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the levels of globulins, total protein and albumin etc. in
the blood. Results of biochemical profiles have been
presented in Table - 28.

Table - 28 : Levels of globulin, total protein,
albumin, triglyceride, total bilirubin, phosphorus
and glucose in the serum of camels fed a herbal
immunomodulator drug

o w

£ |2 | 3 £ 8 @

T |2 |E |S |_2|8 |8
=12 |€ |2 |2 |8§2|£2 |3
o | o - < = = G
0 335 | 713 | 3.78 | 27.50 | 0.24 5.29 61.50
10 321 | 6.85 | 3.65 | 58.17 | 0.34 6.77 82.33
20 3.04 | 686 | 3.82 | 37.67 | 0.42 7.50 90.50
30 289 | 6.85 | 3.95 | 31.67 | 0.38 6.58 87.33

Unit: Camel Management

Programme : To study the economics of different
camel management practices under
arid and semi-arid eco-system

Project : Studies on camel calf rearing in different
system of management

Dr. Champak Bhakat
Dr. N. Saini

Project Leader :
Associate
Experiment |

Ten camel calves of 7-10 months of age were
divided into two comparable groups containing 5 each.
First group was reared under intensive system of
management with Saras gold pasu ahar (@ 1 Kg /
animal / day) and the second group was reared under
semi-intensive system of management. Manger feeding
of moth chara (Phaseolus aconitifolius) was also carried
outfor both the management systems.

The average total body weight gain was found to
be higher in intensive management (104.20 kg) than
semi-intensive management (55.20 kg) after 180 days.
The growth rate varied significantly (P<0.01) between
two systems of management. The average fodder and
water intake was slightly higher in intensive
management than semi-intensive management group.
The feed conversion efficiency was 11.72 £ 0.75. The
total cost of feeding a calf for 180 days was Rs. 3034 and
Rs. 1843 for first and second group, respectively. But
total cost for per kg body weight gain per calf was less in
intensive management (Rs. 29.17) than semi-intensive

management (Rs. 33.51).

Table - 29 represents the comparative
biometrical parameters of calves in two system of
management. Biometrical parameters significantly
(P<0.01)increased in first group than second group after
90, 150 and 180 days.

The level of globulin, total protein and
triglyceride significantly (P<0.05) increased in first group
than second group, but the variation of level of urea and
albumin were found to be non-significant. The average
concentration of calcium and phosphorus were found to
be higher in-group | as compared to group I, although
variation was non-significant (Fig - 1910 22).

Experiment Il

In second phase, there were two comparable groups
comprising 5 camel calves of 14 to 18 months age in
each. First group was reared under intensive system of
management with guar phalghati (Cyamopsis
letragonoloba), for 4 months and moth chara (Phaseolus
aconitifolius) for another 4 months. The second group
was reared under semi-intensive system of
management. Calves were allowed for 6-7 hr grazing
along with manger feeding of similar fodder as provided
tothe firstgroup.

The average body weight gain was found to be
higher in semi-intensive management (85.20 kg) than
intensive management (68.95 kg) after 240 days. The
total intake / day /kg metabolic body size for intensive
group was (0.088 £ 0.005 kg. The average fodder intake
from manger was slightly higher in first group than
second. The average growth rate varied significantly
(P<0.01) between two systems of management.

The economic analysis of rearing of camel
calves in two system of management is given in Table -
30. The total cost for per kg body weight gain was less in
semi-intensive management than intensive
management system.

The comparative biometrics of camel calves in
different system of management reveals that body
length, heart girth, height at wither, hump circumference
horizontal, neck length, leg length (front & hind) were

- significantly (P<0.01) increased in second as compared
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to first group. Few biometrical parameters viz: hump
circumference vertical, footpad width (front) varied
significantly (P<0.05) and other parameters viz: foot-pad
length & width (hind) varied non-significantly.
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Table - 29: The comparative biometrics (cm) of camel calves in different system of management
Intensive system of management Semi-intensive system of management

0 Day 90 Day 150 Day 180 Day 0 Day 90 Day 150 Day 180 Day
BL 82.4 105.8 116.2 121.2 b 81.9 99.6 105.2 112.6
+53 +4.1 £33 +35 £4.8 +45 +4.1 +3.4
HG 108.1 144.4 160.4 169.6 * 105.6 132.1 149.2 160.2
+6.7 +3.8 +4.9 +5.3 + 51 4.6 + 5.7 +3.5
HW 1271 149.8 161.8 172.2 . 126.7 138.8 1521 163.2
+33 +35 +4.1 +3.1 £35 +3.8 +3.5 +3.5
HCH 316 47.1 63.4 71.2 E 31.1 453 57.4 67.3
+3.8 36 +3.5 +35 +3.6 +3.9 +39 3.5
HCV 12.1 243 28.1 315 NS 10.0 214 26.3 284
+41 +37 +41 + 3.9 +2.8 + 3.5 +3.7 +4.1
NL 62.6 77.8 86.2 91.8 L 61.2 70.2 81.8 801
+53 +54 +3.5 +35 +3.6 +40 +3.6 +3.5
LLF 103.1 116.2 1242 130.2 = 101.0 109.3 118.2 127.2
+33 +34 +35 +35 +3.3 +3.7 +£34 +35
LLH 108.1 121.3 131.8 137.2 - 106.0 114.5 122.2 132.8
+40 +36 +3.6 +3.7 +3.3 +3.2 +3.6 +33
FPLF 7.0 9.1 122 14.2 ® 6.0 8.2 10.2 121
1.3 +18 1.7 1.8 £1.8 +:1.9 +1.9 +1.7
FPWF 6.0 8.2 1.3 141 * 5.0 Fis 10.0 13.2
+1.1 +1.6 +1.5 £21 +1.1 +1.8 +1.7 +16
FPLH 6.0 8.3 11.2 134 = 5.0 7.3 10.3 12.3
#19 +1.7 +19 +1.8 + 0.7 +1.4 +1.8 1.0
FPWH 5.0 71 10.4 12.3 * 4.0 6.5 9.1 11.2
+1.1 +1.5 + 1.8 +1.9 + 1.1 +1.8 +1.7 1.5

** Significant at 1 %, * Significant at 5 %, NS : Non-significant.

BL: body length, HG: heart girth, HW: height at wither. HCH: hump circumference horizontal, HCV: hump circumference vertical, NL: neck length,
LLF: leg length (fore), LLH: leg length (hind), FPLF: footpad length (fore), FPWF: footpad width (fore). FPLH: footpad length (hind), FPWH: footpad
width (hind).

Table - 30: The economic analysis of rearing of
camel calves in different system of

management
Parameters Intensive Semi-intensive i&
system of of management i
management é ETP>
Total feeding cost for 3053 2601 @ EHTPI
240 days (Rs./ calf)
Total feeding cost 12.72 10.84 - -
(Rs. / day / calf) 3 : 7 T T T ¥
Total cost (Rs.} / Kg 44.28 30.60 Concentration (gm / d)
gain Fig-20 : Concentration of total protein in calve’s serun reared in two management
system
L]
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Experimenllal calves Calves in two management groups
Fig-19 : Biochemical attributes of calves in different management system Fig.21. Serum albumin & globulin level of calves in two management groups
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Fig 22 : Serum Ca and P level in calves in different management system

Project on Extension, communication and human
resource development

Project Leader : Dr. Champak Bhakat
: Dr.N.Sharma

Scientific Exhibitions

Associate

During the year following three exhibitions were
organized atout campus :

1. Urmul Setu Sansthan, Lunkarnsar, Bikaner on
12.2.07 to 13.2.07, Theme -"Economic utilization of

camel for mankind"

Udhog Craft Mela, Bikaner on 5.2.07 to 11.2.07,
Theme "Camel research achievements and hair and
milk products”

Camel festival at Katariasar, Bikaner on 3.1.07.
Theme -"Potentiality of utilization of camel".

Field day

A field day was organized and conducted at
interior village Morkhana, Bikaner on 23.1.07. A
substantial number of camels were treated and
distributed medicines free of cost. Camel health related
problems were discussed and feed back was gathered
by scientist. Handouts on various aspects of scientific
camel rearing were distributed to farmers free of cost.

Transfer of technical know how

Efforts have been made to transfer / popularize
the technical know how of light arrangement in camel
cart and technical know how of preparation of camel milk
products to field level through various approaches.
Flavored milk, cheese, paneer, tea/coffee of camel milk
have provided to various national and international
visitors and scientists gathered feed back regarding all
these aspects. Electrified traditional two wheel camel
cart was demonstrated about how it can be beneficial in
avoiding accidents during night and as a source of
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electricity in areas / dhanies which are not electrified.
Kissan Gosthies

There was patrticipation in four Kissan Gosthies
viz: two days at Urmul Setu Sansthan, Lunkaransar on
12.2.07 & 13.2.07, at Himtasar, Bikaner on 25.5.06, two
at NRCC on 25.8.06, 26.2.07. During the gosthi camel
keepers were apprised about advance breeding
practices, camel diseases, the modern management
practices followed at an organized farm, feed block and
functioning of various laboratories etc. The scientists of
Centre gathered feedback from farmers about the
traditional camel husbandry practices.

S P W T

Participation in camel competitions etc.

The Centre participated and awarded for
various competitions at Camel Festival-07, viz.: newly
born camel calf, milking competitions, camel race etc.

Demonstration of Centre's research activity

Various trainees, visitors (national/
international), scientists, students, (from veterinary
colleges, medical colleges, SAUs, schools, universities),
livestock owners, administrators, defence officers,
N.G.O.s, Indian and foreign educationists, journalists,
youth, farmers and farm women etc. were demonstrated
about on going research activity, camel husbandry
practices, and latest technology know- how of the centre
during the reporting period.

Collaboration

Collaborations were continued with NGO
namely LPPS, Sadri, Pali, URMUL Dairy and Trust,
Bikaner, KVK, RAU, Beechwal and CSWRI, Avikanagar.
An effort was made for popularization of camel hair, milk,
skin utility aspects of camel etc. An investigation was
carried out on product making possibilities by using
camel hair, skin etc.
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Revenue generation programme

All efforts were made to strengthen the revenue
/ resource generation and sizeable amount of revenue
were generated through various possible ways viz.
entry fee, still photography, camel riding & also through
selling of camel hair etc. Camel museum (newly built)
was extended in a bigger hall and made much more
scientific and informative which attracts more number of
tourists and generates more revenue for our cenfre.

Unit : Camel Nutrition

Programme : Studies on feed requirements and feed
resources evaluation in camel for
optimum production

Project : Voluntary feed intake, milk production and
body weight changes of lactating camel

Project Leader: Dr. A.K. Nagpal

Nine lactating camels (10-13 years; average
body weight 642 .94+ 16.64 kg ) of Bikaneri and Kachchi
breeds in their second/third parity were kept on diet
consisting of guar straw, groundnut haulms and
concentrate mixture ( 57: 29:14 ) to provide 11.12%
CPand 58.6 % TDN for 72 days during the first to third
month of lactation. The DM intake was observed to be
12.75+ 0.19 kg/d or 1.99 + 0.05 kg/100 kg body weight.
The average daily milk yield of camels was 4.27 + 0.16
liter in the morning and 4.04+0.36 liter in the evening
with total yield of 8.31+ 0.36 liter. The milk productionin
terms of litter per kg dry matter intake worked out to be
0.65 + 0.03. The average hody weight of camels during
the initial period was 658.00 +16.37 kg and after 72 days
of lactation period was 627.89 + 17.79 kg, the body
weight loss was of the order of 4.58%. Total loss in the
body weight of lactating camels was of the tune of
30.11+ 7.87 kg or 418.21+108.54 g/day. Loss in body
weight of lactating camels reflected that the present
feeding level was short of nutrient supply to maintain the
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normal body weight. Higher feeding level was required
to prevent the reduction in body weight and also to
achieve higher milk production from camels. The study
indicated that Indian camel has good potential for milk
production provided they are fed and managed on
scientific lines.

Project : Comparative performance of dry and
lactating camels under arid ecosystem

of Rajasthan
Project Leader : Dr. A.K. Nagpal

Performance of four lactating camels (average
body weight 625.75+ 24.58 kg ) in their second/ third
parity during their fourth to seventh month (June to
August, 2006) of lactation and four non-pregnant, non-
lactating camels (562.25 + 28.81 kg) of Kachchi breeds,
kept on diet consisting of guar straw, groundnut haulms
and concentrate mixture (60: 20 : 20) to provide 11.6%
CP and 59 % TDN for 92 days was compared. The DM
intake was observed to be 11.27+0.13 kg /day or 1.85 +
0.06 kg/100 kg body weight in lactating camels while it
was 10.47+0.12 kg /day or 1.84 + 0.12 kg/100 kg body
weight in dry camels. The average daily milk yield of
camels was 4.45 + 0.27 litre in the morning and 4.43+
0.23 litre in the evening with total yield of 8.90.+ 0.49 litre.
The milk production in terms of dry matter intake /litre
milk was 1.28 + 0.07 kg. While dry camels gained
21.00+3.34 kg or 228.26+36.32 g/d, total loss in the body
weight of lactating camels was 28.25+ 2.02 kg or
307.07+21.91 g/d. Loss in body weight of lactating
camels reflected that the present feeding level was not
enough in nutrient supply to maintain the normal body
weight while the feeding level of dry camels was higher
than the regquirement for maintenance. Higher feeding
level for milch camels was required to prevent reduction
in body weight and also to achieve more milk production
from the camels. The study indicated that Indian camel
has very good potential for milk production provided they
are scientifically fed and managed.

Collaborative Inter institutional Projects

RFLP based genotyping of major
histocompatibility complex class I
genes in Marwari horses

Project Leader: Dr.R.C. Sharma
{Senior Scientist, NRC on Equines)
: Dr.S.C.Mehta
. Dr.R.S.Bansal (V.O., NRC on Equines)

Project :

Associates

Atotal of 28 blood sample of Marwari horses (12
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blood samples from EPC and 16 from field) were
collected. The PCR amplification of the MHC- Be and
MHC-DRB2 loci was accomplished using the primers
MHC-Be 1& Be2 and MHC-DRB 2a and 2b and
amplicons of 229 bp and 276 bp were resolved in 49
DNAsamples of Marwari horses (Table - 31).

Table - 31: Amplification of DRB 2 and Be loci in

Marwari horses
S. Size
Locus
No. N MHC (bp)
1 MHC- Be 49 ELA 229
2 MHC-DRB 2 49 ELA 276
Project : Molecular and Bio-Chemical studies of

acute intermittent porphyria in human patients

Project Leader : Molecular genetics Component :

Dr.S.C. Mehta
Clinical and Biochemical Component :
Dr.D. Kochar
(Professor, S.P. Medical College, Bikaner)
Associate : Dr. S. Kochar
(Asstt. Professor, S.P. Medical College, Bikaner)

Sequence analysis of seven samples was
carried out and one sequence (677 bp) was deposited
and accepted by the NCBI Gene Bank with accession
numbers DQ915447. Sequencing of the eight more
samples representing different stretch or of different
exons/introns of the gene of different patients was also
carried out. The sequence analysis is in progress.

Table - 32. Mineral status in tree leaves

AICRP

AICRP on improvement of feed resources and
nutrient utilization in rasing animal production

Project Leader: Dr. G. P. Singh

Associate : Dr. (Mrs.) Nirmala Saini

Samples of feed & fodders commonly fed and
browsed by camels from four agro- climatic zones (zone
| : Bikaner, Jaisalmer; zone |l Hanumangarh,
Ganganagar; zone lll: Churu, Nagaur and zone |V : Pali,
Jodhpur) were analyzed for their proximate analysis, cell
wall contents and mineral composition to find out
deficiency of macro and micro nutrients. The ash
content in feeds ranged from 4.25 to 18.90 % while, acid
insoluble ash ranged from 1.51-9.84 %. Calcium,
Phosphorus, Magnesium and Manganese were found
adequate to meet requirements of these minerals of
camel. Iron content was higher in all tested feeds ranging
from 355-672.9 ppm, Zinc was deficient in both straws &
tree leaves whereas Copper was deficient only in the
straw. These deficient trace minerals required
supplementation in ration (Table - 32 and 33).

Asimple technique for collection of rumen liquori.e.,
trocharization of rumen compartment C 1 was
developed for in vitro studies.

Sowing of barley, oat, taramira, lucerne, sewan
and grammna was undertaken respectively in 1, 7, 25,
0.15, 1 and 2 ha land of farm area. A total of 625.19 g
green fodder (167.92 barley, 390.35 oat, 14.95 sewan,
27.70 grammna and 24.27 lucemne) were produced
(Table 34). Seed of barley (19.35 q), oat (73.80q) and
taramira (19.67 q) was also produced.

% ppm
Zones
Ca Mg P Cu Fe Mn Co Zn
Critical limit 0.3 0.2 <0.25 <8.0 <50 <40 <0.10 <30
I 0.80 0.52 0.90 8.69 637.0 61.67 0.73 24.6
Il 0.94 0.61 087 9.19 4947 65.83 0.79 26.4
1l 0.68 7.08 1.43 19.29 510.4 18.18 0.78 249
v 0.88 0.53 0.94 9.00 574.3 71.30 0.82 28.3
Mean 0.83 219 1.04 11.54 554.1 54.20 0.78 26.0
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Table - 33. Mineral status in leguminous straws
% ppm
Zones
Ca Mg P Cu Fe Mn Co Zn
Critical limit 0.3 0.2 <0.25 <8.0 <50 <40 <0.10 <30
| 0.31 0.39 0.72 7.06 559.3 4463 1.69 15.60
Il 0.38 0.41 0.76 7.41 672.9 57.51 3.36 16.64
I 0.35 0.49 0.68 8.17 499.4 56.03 6.25 17.10
v 0.43 0.44 ' 0.62 7.32 3555 53.32 3.75 20.65
Mean 0.36 0.43 0.70 7.49 521.7 52.90 3.76 17.50
Table - 34. Productions at farm
Na. of crop Green Fodder (q) Straw {q) Seed (q)
Barley 167.92 23.10 19.35
QOat 390.35 103.50 73.80
Sewan 14.95 NIL NIL
Grammna 27.70 NIL NIL
Tara Mira MNIL 48.00 19.67
Lucerne 24.27 NIL NIL
TOTAL 625.19 174.6 112.82







Molecular markers based characterization of camel
breeds

Eighteen microsatellite primers have been
found to be polymorphic with 2 to 7 alleles in Indian
dromedary breeds. The expected heterozygosity
ranged from 0.29 to 0.82. The co-dominant inheritance
was assessed and hence can be utilized for individual
identification and parentage testing.

ELISAand PCR based diagnosis of surra

ELISA based on detection of anti-trypanosoma
antibodies and PCR based on ITS-1 and ITS-2 primers
for diagnosis of camel surra have been successfully
standardized for diagnosis of surra in camel. These
technologies have greatly improved the efficiency of
diagnosis of surra over routinely used field tests.

Complete feed block developed

Complete feed blocks were prepared by mixing
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dry and green fodders and agricultural by-products. It
provides appropriate amount of energy, protein and
mineral elements for optimum health & production. It has
been proved as a perfect technology for maximizing the
efficiency of the utilization of the scarcely available feed
and fodder, decrease the fodder losses, provide
convenient transportation and storage.




Herbal formulation for treatment of mange in camel

An herbal formulation M-cure for treatment of
skin diseases of camel has been developed at the
Centre and application for patent of this formulation has
been filed.
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Artificial collection of semen from camels, its
evaluation and preservation

The technique of artificial collection of semen
from camels through artificial vagina method has been
perfected. Freshly ejaculated camel semen exhibits no
mass motility. It was documented that absence of mass
motility in camel semen is apparently due to entrapment
of spermatozoa in a unique kind of sperm depot, in which
spermatozoa are non-motile. Spermatozoa develop
motility only after liberation from this depot. The
liberation of spermatozoa from this depot is a continuous
uninterrupted process continuing for a prolong period.
Apparently this serves a purpose of sperm bank in the
female genital tract. It has been observed that although
the sperm depot remained non-miscible with the
extenders but despite that Tris extender used to extend
camel semen can maintain the viability of spermatozoa
for several weeks in the laboratory.



Education and Training, Awards

One month training programme

NRC on Camel regularly organizes one-month
training programme for graduate students of various
discipline viz. B.Sc. (Bio-technology), B.E.
(Engineering), B.Sc. (Microbiology) and similar fields.
This year this program was organized from May 8 to
June 7, 2006. During this period, they were exposed to
various technologies used for research in camel
genetics and breeding, camel health, camel physiology
and reproduction, camel nutrition, camel management
and production. They are also exposed to use of
computer and library as an aid to research programs.

Two, three and four months training programme

NRC on Camel also organizes two, three and
four months training program for dissertation to post
graduate students of Biotechnology. This year 27
students completed their dissertation, which included 20
for 2 months, 1 for 3 months and 6 for 4 months.

Training program was also arranged for Dr. K.K.
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Sharma, Veterinary Officer from Apollo Veterinary
College, Jaipur (From 12.07.2006 to 26.07.2006)

Awards

1. Dr. M.S. Sahani, Ex-Director was honoured with
Integrnational Gold Star Millennium Award from Citizen
Integration Peace Society, New Delhi.

®
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Linkages and Collaborations

National Level

Collaborative University/ Institute Programme

Rajasthan Agricultural University, Bikaner :  Researchworkof M.V.Scand Ph.D students

National Dairy Research Institute, Karnal . Camel milk analysis especially on protective
proteins

Center for Sheep and Wool Research Institute, : Camelhairand its utilization in the form of blends

Avikanagar

Central Institute of Agricultural Engineering, Bhopal : Cameldrawnimplements & their performance

(M.P)

S.P. Medical College, Bikaner : Camel milk as nutritional adjuvant in treatment of type-|
diabetes and analysis of PBGD gene

AlIMS, New Delhi 1 Structure of protective proteins and its functional activity

Lokhit Pashupalan Sansthan, NGO at Sadri, Pali :  Extension of camel husbandry practices
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60-63. (L-F)

Aminu Deen and Sahani, M.S. (2006):
Cryopreservation of camel semen. Journal Camel
Practice and Research13.1-6. (4. L)

Aminu Deen, Vyas Sumant, Sahani, M.S,
Saharan, Priti, Isha Sevta and Chhabra Shalini.
(2007): Estradiol and progesterone profiles of
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Israel Journal of Veterinary Medicine. 62 : 21-26. ((-7)

Bhakat Champak (2006): Calving pattern and
neonatal behavior in Indian dromedary camel.
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Bhakat Champak (2006): Diagnosis and
management of metabolic disorders in high yielding
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S.C. Mehta and K.M.L. Pathak. (2007). Production,
improvement and status of Kachchhi breed of
camel. Published by Director, National Research
Centre on Camel, Bikaner, Rajasthan.







List of Approved Ongoing Projects

List of approved ongoing projects

Program :

Activity -1
Activity -2
Activity -3
Activity - 4
Program:

Activity -1

Improvement of reproductive
efficiency and to study the causes of
reproductive failures in camel.

Investigations into frends of Estradiol
profiles of unmated female camels.

Research on Artificial
camel.

Insemination in

Isolation and characterisation of the major
gel proteins in camel semen.

Development of RIA facilities for
reproductive hormones.

Surveillance, monitoring and control of
camel disease

Comparative studies on the sensitibility of
polymerase chain reaction (PCR) and
Serological tests for diagnosis of
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Activity -2
Activity -3
Activity -4

Activity -5

Program:

Activity -1

Activity - 2
Activity -3

trypanosomosis.

Therapeutic spectrum of selected herbs
againstdermatophytes / bacteria.

Immunity status in neonatal calves under
three different management practices.

Indigenous system of medicine against
skin affections in camel- mange.

Studies on mastitis in camels

Genetic characterization, evaluation
and conservation of indigenous camel
breeds

Studies on qualitative and quantitative
genetic parameters in Indian Camel.

Molecular genetic studies in Indian camel.

Molecular Cloning, Characterization, and
Promoter analysis of the camel milk
protein genes.
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Activity -4

Activity-5

Activity -6

Program:

Activity - 1

Activity - 2

RFLP - based genotyping of major histo-
compatibility complex class |l genes in
Marwarihorses.

Molecular and biochemical studies of
acute intermittent porphyria in Indian
patients and their families.

Selection for the improvement of
draughtability of camel breeds.

Improvement of the working efficiency
of camel under arid and semi arid
conditions

Efficient utilization of camel energy during
cart pulling and agricultural operations by
camels.

Evaluation of camel milk proteins and their
applications.
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Program:

Activity -1

Activity -2

Program:

Activity -1

Studies on feed requirement and feed
resources evaluation in camel for
optimum production

Comparative performance of dry and
lactating camels under arid ecosystem of
Rajasthan.

AICRP on "Improvement of Feed
Resources and Nutrient Utilization in
Raising Animal Production”.

To study the economics of different
camel management practices under
arid and semi-arid eco-system.

Studies on camel calf rearing in different
systems of management.
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QRT, RAC, Management Committee and SRC

Management Committee,
Committee and
Meetings

Research Advisory
Institute Research Committee

Institute Management Committee

The Director of the Centre, who is in-charge of
the overall management of the institute, is assisted in the
discharge of his functions by the management
committee of the institute (constituted by the Council) by
providing a broad based platform for decision making
process by periodically examining the progress of the
Centre activities and by recommending suitable
remedial measures for bottlenecks. The present IMC of
the centre comprises of :

1 Dr.M.S. Sahani
(up to 31.08.2006)
Director, N.R.C.C.

Chairman
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Prof. K.M.L. Pathak

(w.e.f. 13.12.2006)

Director, N.R.C.C.

Dr. O.P. Dhanda

(Up to 31* March, 2007 )

Assistant Director General (AN&P)
ICAR, Krishi Bhavan,

New Delhi

Dr. C.S. Prasad

(w.e.f.14" May, 2007)

Assistant Director General (AN&P)
ICAR, Krishi Bhavan,

New Delhi

Prof. A.K. Gehlot

Dean

College of Veterinary & Animal Science,
RAU, Bikaner

Chairman

Member

Member

Member
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6 Director Member Research Advisory Committee (RAC)
Department of Animal Husbandry The compositions of the RAC (w.e.f. May, 10, 2005)
Government of Gujarat is as follows :
Ahmedabad, Gujarat 1 Prof. Nagendra Sharma : Chairman
7  Director, Member Vice-Chancellor,
Department of Animal Husbandry Sher-e-Kashmir University of
Government of Rajasthan Agriculture Technology.
: Jammu
Jaipur
8  Sri Shri Gopal Upadhyaya Member 2 EE)r- %_C- fatrggafm A Member
Ex- h, Inside Idagah Bari b dege
D’; Sarpah? - ol S-30, Maitri Vihar (Phase-1)
al=tly INagal, Bianar Chandrasekharpur
9  Sh. M.K. Jhajharia Member Bhubaneswar-751023,
Village & Post Keharpura Kafan Orissa
T?hs'l Chlr_awa ) 3 Dr.N.D. Khanna : Member
Distt. Jhunjhunu, Rajasthan Ex- Director NRC on Camel
10. Dr. Aminu Deen Member Flat No. 801, Sector 9,
Principal Scientist mu:ﬁ'smriley Building,
N.R.C.C. amiya g al,
11. Dr. S. Kaushish Member i e
Principal Scientist 4 Sh. Lalan Tiwari Member
CAZRI Nagar Nigam Bhawan No 1
Jodh Near Railway Station,
GRIpIL Gorakhpur
12 Sh. O.P. Nagar Member . '
Finance & Accounts Officer, S RE%%W : Member
Central Sheep and Wool Research Institute Eikafi e;r
Avikanagar, Distt. Tonk ) )
13 Sh. K. P Sharma Memiber 6  Assistant Director General (AN&P) Member
N S . Indian Council of Agricultural Research,
Assistant Administrative Officer Secretary Krishi Bhawan

N.R.C.C.
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New Delhi

7 Dr. A K. Gehlot : Member
Dean
CVAS, Bikaner

8 Dr J. S. Bhatia ; Member
Ex-ADG , ICAR
Apollo College of Veterinary Medicine
Agra Road
Jaipur

9  Sh. Partap Singh : Member
VPO, Bithia Via Sumerpur
Distt. Pali (Raj.)

10 Dr.AminuDeen, PS : ‘Member
NRC on Camel, Bikaner Secretary



The Second meeting of RAC was held on 24-25
June 2006. Prof. Nagendra Sharma, Vice-Chancellor
and Chairman, RAC, Dr. M.S. Sahani, Director, NRCC,
Dr. O.P. Dhanda, ADG (AN&P), Dr. B.C. Patnayak, Ex-
Director, CSWRI, Dr. N.D. Khanna, Ex-Director, NRCC
and Dr. Aminu Deen, PS and Shri Pratap Singh were
present in the meeting. Proceedings of RAC were
finalized and sent to Council for approval. Council
approved the major programmes with minor
moedifications.

Institute Research Committee (IRC)

The Institute Research Committee (IRC)
formerly known as Staff Research Council (SRC) of the
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Centre is an important forum to guide the scientists in the
formulation of new research projecis and review the
progress of on going research projects periodically.
Annual IRC meeting for the year 2006-07 was held on
25-26 May, 2007 under the chairmanship of Prof. K.M.L.
Pathak, Director. Experts including Dr. M.S. Sahani,
Former Director, NRCC, Dr. Arun Verma, Former- ADG,
Dr. AK. Mishra, P3, IVRI, Dr. A K. Gehlot, Dean, CVAS,
Bikaner, Dr. S.B.S. Yadav, Director Research (VAS),
RAU, Dr. S.K. Kashyap, Associate Professor, CVAS, Br.
(Dr.}) N.M. Singhvi, VSM and Dr. S.K. Sharma, Deputy-
Director, RAU, Bikaner participated. Important
recommendations were made after the presentation of
each project. Progress of the on going research projects
were discussed and 17 new projects were approved.
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Participation in Conferences, Meetings,
Workshops, Symposia and Trainings

Name of the
participants

Name of Trainings/ Seminar/ Symposia/ Conference Period

Dr. K.M.L. Pathak,
Director

Dr. M.S. Sahani,
Director

Dr. Aminu Deen
Pr. Scientist

Dr. A.K. Nagpal
Sr. Scientist

Dr. A. K. Roy
Sr. Scientist

Dr. S.K. Dixit
Sr. Scientist

Third International conference on linking marketing of farmers, India, 12 -13 March, 2007
China and American Institute and University of lllinois, New Delhi.

Science Congress at Jodhpur 30-31 July, 2006
TS Weivd, Aifd wieEE, wEvmen HewE, gee gl ue o 26- 28 April, 2006
Fdi®vl, held at Solan, Himachal Pradesh.

International Camel Conference, RAU, Bikaner 16-17 Feb. 2007
International Camel Conference, RAU, Bikaner. 16-17 Feb. 2007
International Camel Conference, RAU, Bikaner. 16-17 Feb. 2007

ASCAD symposium on strengthening of disease diagnostic facilities 10-11 March, 2007
for sustainable livestock and poultry development organized by the

Regional Disease Diagnostic Centre, Depariment of Animal

Husbandry, Udaipur

International Camel Conference, RAU, Bikaner. 16 - 17 Feb, 2007
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Dr. S.C. Mehta
Sr. Scientist

Dr. Gorakh Mal
Sr. Secietist

Dr. F.C. Tuteja
Sr. Scientist

Dr. G. Nagrajan
Scientist

Dr. Raghvendar

Singh, Sr. Scientist

Dr. UK. Bissa,
T-9

Mrs. D.S. Sena
(Sr. Scale)

Mrs. N. Saini
(Sr. Scale)

Sh. Ram Dayal
Raiger, T-6

Sh. Dinesh Munjal,

T-6

Workshop on Real Time PCR and DNA Sequencing Technology, Lab
India Instruments Pvt. Ltd, Gurgaon.

International Camel Conference, RAU, Bikaner.
International Camel Conference, RAU, Bikaner.

Reviving Rajasthan Camel Husbandry for income generation and
sustainable land use, Lokhit Pashu Palak Sansthan- NGO, Jaisalmer.

Hindi Workshop at NBAGR, Karnal
FrFZi%, held at Solan, Himachal Pradesh.
Science Congress at Jodhpur

IV Annual conference of BSI (Biotech-2006) (CCMB), Hyderabad
International Camel Conference, RAU, Bikaner.

International Camel Conference, RAU, Bikaner.

International Camel Conference, RAU, Bikaner.
ASCAD symposium on strengthening of disease diagnostic facilities
for sustainable livestock and poultry development RDDL, Udaipur.

Reviving Rajasthan Camel Husbandry for income generation and
sustainable land use, Lokhit Pashu Palak Sansthan- NGO, Jaisalmer.

International Camel Conference, RAU, Bikaner.

National Conference on Information Management in Digital Libraries
(NCIMDiL), Central Library, Indian Institute of Technology, Kharagpur

Hindi Computer Training, Dept. of Official Language, Ministry of
Home Affairs (Govt. of India), organized by C-DAC, Noida, held at
Small Industries Service Institute, Jaipur

Hindi Workshop, National Research Centre on Camel, Bikaner
Pz held at Solan, Himachal Pradesh.

Workshop for Nodal officer on PERMISNET and Intelligent Reporting
System, IASRI, New Delhi

19 - 20 July, 2006

16- 17 Feb. 2007
16- 17 Feb. 2007

6-8 Nov., 2006

4-8 Sept. 2006
26- 28 April, 2006

30-31 July, 2006
26-28 Nov. 2006
16- 17 Feb. 2007

16- 17 Feb. 2007

16-17 Feb. 2007
10-11 March 2007

6-8 Nov. 2006

16-17 Feb. 2007
2-4 August 2006

24-28 July, 2006

6-7 July 2006
26- 28 April, 2006

21 July 2006

Human Resource Development

Dr. (Mrs.) D.
Suchitra Sena

Computer based Multimedia Presentation, NAARM, Hyderabad
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July 14 to August, 3,
2006
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Workshop, Seminar, Summer Institute
and Brain Storming Meet Organized,
Visitors, Joining, Transfer and Retirements

Training

1. One month orientation for graduate students of
Biotechnology, Microbiology, Engineering and
related fields.

Two, three and four months dissertation work for
post graduate students of different disciplines.

Brain storming session

In order to prioritize major researchable issues
of NRCC for XI” Plan, a Brain Storming Meet was
organized on March 24, 2007. Alarge number of subject
matter specialists from RAU, Bikaner, SKDAU,
Dantiwada, CCSHAU, Hisar, NBAGR, Karnal, CSWRI
regional station, Bikaner, NRCE, Regional station,
Bikaner and Animal Husbandry Department of
Rajasthan Government participated in this meet.

Dr. S.S. Rathore, Dean, Apollo College of
Veterinary Medicine, Jaipur presided over the inaugural
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session. Dr. J.S. Bhatia, former ADG and Dr. Gurmej
Singh, Director, NBAGR, Karnal graced the occasion as
guests of honour. In his welcome address, Professor
K.M.L. Pathak, Director, NRCC elaborated the activities
of the Centre and emphasized the need of providing joint
efforts by the universities, ICAR institutes and line
department of camel inhabiting states for developing a
strategic plan to address the declining population of
camel and its sustainability in rural economy. In-charges
of scientific units of NRCC viz. Dr. Aminu Deen, Dr. G.P.
Singh, Dr. S.K. Ghoruiand  Dr. S.C. Mehta presented
the SWOT analysis of the issues. The important issues
like camel neuro-endocrinology, cameline
immunoglobulins, selection of camel for higher milk
production, therapeutic utility of camel milk, value added
milk products, epidemiological survey of camel
diseases, role of camel in eco-tourism and conservation
of double humped camel were discussed under major
themes and finalized in the plenary session. A special




SUERT
viadSew
ANNUAL
REFCRY

2006-07
NRCC

session was organized on scientists-farmers interaction
wherein prominent pastoralists participated. The
plenary session was chaired by Dr. Anil Kumar, Dean
PGS, RAU, Bikaner. Dr. Veer Singh of SKDAU,
Dantiwada and Dr. D.K.Sadana of NBAGR, Karnal were
special guests. Dr. S.C. Mehta, In- charge Technical cell
coordinated the meet.

66

Distinguished Visitors

1.

Professor R. Yagil from Israel visited on August 19,
2006.

Dr. R. P. Bajpai, Vice-Chancellor, Guru Jambeshwar
University, Hisar visited on December 19, 2006.

Dr. C.B. Gena, Vice-Chancellor, Bikaner University,
Bikaner visited on February, 13, 2007,

Dr. Theib Oweis, Director, ICARDA, Syria visited on
March 24, 2007.

Joining, Transfer and Retirements

1:

Prof. K.M.L. Pathak, joined as Director of National
Research Centre on Camel, Bikaner on 13"
December, 2006.

Dr. M.S. Sahani, Director, NRCC, Bikaner retired on
31" August, 2006.

Dr. Sumant Vyas, Senior Scientist was deputed to
undertake Post Doctoral studies in Institute National
de la Recherche Agronomique, Physilogie
Reproduction et comportments 37380, Nouzilly,
France.



Personnel

Director

Dr. M. S. Sahani, Director (Upto 31-08-2006)

Dr. G.P. Singh (Actg.) (Up to 31-8-06 to 12-12-2006)
Prof. K.M.L. Pathak, Director (Since 13.12.2006)

Principal Scientist
Dr. G. P. Singh, Animal Nutrition
Dr.Aminu Deen, Animal Physiology

Senior Scientist

Dr. A. K. Nagpal, Animal Nutrition

Dr. S. K. Ghorui, Veterinary Parasitology

Dr. S. K. Dixit, Veterinary Medicine

Dr. A. K. Roy, Animal Physiology

Dr. Sumant Vyas, Animal Reproduction

Dr. R. Singh, Animal Biochemistry

Dr. S. C. Mehta, Animal Genetics and Breeding
Dr. F.C. Tuteja, Veterinary Medicine

Dr. Gorakh Mal, Animal Biochemistry

67

Scientist Sr. Scale

Dr. Champak Bhakat,
Management

Dr.(Mrs.) D. Suchitra Sena, Veterinary Medicine
Dr.(Mrs.) Nirmala Saini, Animal Nutrition

Scientist

Dr. S. K. Nagrajan, Animal Biotechnology

Technical

Dr.U. K. Bissa, Sr. Veterinary Officer, T-9

Dr.N. Sharma, LFS, T-9

Sh. Ram Kumar, Farm Manager, T-9

Dr. B. L. Chirania, Veterinary Officer, T-7-8

Sh. Ram Dayal, Technical Officer, T-6

Sh. Dinesh Munjal, Technical Officer, T-6

Sh. M. K. Rao, Technical Officer, T-5 (on study leave)
Sh. Nand Kishor, Technical Officer, T-5
Administration

Sh. Satyapal, Assistant Finance & Account Officer
Sh. K. P. Sharma, Assistant Administrative Officer

Livestock Production
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Infrastructure Development

Administrative-cum-Library Building: Administrative
cum library building was completed and inaugurated on
26" February 2007. Dr. Mangla Rai, Director General,
Indian Council of Agriculture Research and Secretary,
Department of Agriculture Research and Education,
Government of India, New Delhi inaugurated the new
Administrative cum library building. Director's cell,
Administrative office, Library and Agricultural Research
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and Information System Cell were shifted from
laboratory building to new building.

Extension of camel museum: Existing camel museum
was extended for the benefits of visitors, dignitaries and
tourists incorporating all relevant information about
camel breeds, camel products, utility of camel, feeds and
fodders utilized by camel and highlights of research work




—— 2006-07

Al gl

ANNUAL
RERQRT

NRCC

accomplished at the centre, which offers a visual
documentary of cultural, ethical, social, economical and
scientific aspects of camel. It possesses the specimens
of various utility products made out of camel bones and
hide. There is pictorial and iconological depiction of role
of camel in history and mythology.

Camel health laboratory: Construction work for new
pathology laboratory was completed, which will be used
for developing diagnostic facilities for sick animals and
necropsy investigations of died camels.

Camel milk parlor: Amilk parlor was established, where
fermented and flavored camel milk, tea and coffee
prepared from camel milk are sold.

Community center: A spacious community centre has
been constructed for organizing academic, cultural and
other creative activities. Presently itis beingfurnished.

Generator of 160 K.V.A. installed: For un-interrupted
and automatic resumption of electricity during power cut
was installed at the Centre.

New Gate with approach road : New gate at the
entrance of ADM building was constructed along with
puccaroad.

T I ATHL theg | IASTHTHT & W&
3 feparaem o wmfa

s W STHEE Tl & Y- TSI A
feperTar o S8 T=N-JEN T AT S fEn S 2|
T i @ed 1 e o wed U oA & SN
fafy=1 wrfern & wfafafei =1 srEsE wer T qon
Scfel U i ¢ fteRt foreor faefeq 2 -
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TISTHTET T TUH TR

TS T, 78 foeett g e e 26-28
aTie, 2006 1 Hier (feg) ¥ smifea fagm fe=h
FETE UE TSl ¥ % g Uwamm d faEm
YER-YER T T4 e Y5 (a1 T | gl
T YER-THR FE % HAE T U gfadsd wed
ToRalT 2| HEATH R &5 o FEeE ¥ 8=l & W
% folt Ieelad AeH 2g g™ [OFR & ¥4 H
qrEeRd foran T Wi € eretE i 2 fada
PEER o YTM A T 3 S W SR &
TR 55 e/ favriaTeE § e fean oA
e T W TE | T dfearer, 78 fiee,
FHEC TeIvsdsd (o) e, T2 fKoelt, T=E
U ud Aty foee deem, 98 feee den
fegaa wfeay fa., dept enfe onfaer @

TR TTATET =l St

TR AT HEFeEd 9fffd, StemT 9
2006 T T 29.06.2006 i 99 Tgafis doh §
F5 I T 2005-06 H TS F I o HATHE
B2 1 B P LA 151 T B 2 o 2 A e e B A 2 e e
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AW Hed ™ TAYF HHH ARS.SEfEd $ OH
32 %% Bl 3H 9N FE Yiee Wfd W 99E 34 30
IUfEyd Tl © el T e 2= =1 Afusitas
T H |
TSTHTST SHrEve (6-7 g, 2006 )

UL T2 IEIA &5 1 f541% 6-7 o,
2006 % SRH TR FEE THAE HEEA I SAEEH
T T 2 fRaE i FEen % W O H 2T senad
‘TarHt fafn &1 dFTRar 9 FHET HHASIET
faeeres = faan e eTs s | el Sl A

Tarn % o<t fava =1 wa9 sifus gafera awe
A1 AU S AT T A H FOZ A F EG H
IR W B KA F TGS YaEA wd A
Faraga’ fawges 90 SArH 9oE w1609 == e,
g (TS, 9RdE ff0 saHuE 9fg, 7
fewett gr1 faan T = <ien 3 sude ded A fown
ek YV STl 3= Fel TF Taveg g6 o1
32vd 1 FuT 3 € e gol S & W sEe
9fd 29 F He €)1 vem fRaw & wafam g9 o =
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&=t TEETE], 2006 # THE TANE & ST
T g afdfy & w9 § gy sHefa SimE w19
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YHTS o AN HAIS a1 <=M 2 i
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I ST B SEAE % B W 5 B RABN (2R
=T, .. fHE 5 T = greifia & g e i o=

HHYA FURIE & 3Ta T g Afafy S
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