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Preface

It gives me a sense of satisfaction to present the
account of activities of research, development and
administrative achievements for the year 2012-13 in the
form of  Annual Report of National Research Centre on
Camel, Bikaner. The recommendations of Research
Advisory Committee helped in targeting the research
outcomes of the centre whereas research infrastructure
and other developmental works were initiated due to
active suggestions emerged from the meetings like
Institute Management Committee, interactions with the
dignitaries visiting the Centre, participatory meetings with
different Stake Holders, Brain Storming Sessions,
Monthly Meetings with the scientists and staff.  As a
result of team effort of scientists, technical, administrative
& supporting staff the output for research ,development
and extension of technologies was possible in the fields
of camel Nutrition, Breeding & Genetics, Reproduction,
Health, Physiology, Biochemistry, Value Addition, Camel
Management, Agricultural Farm and Agro-Forestry.

The significant research achievements during the year
was better conception rate of 76.19%in farm camels
and from field cases the success was  in getting successful
calvings in  63%of she camels provided with the breeding
service.The effort to establish the camel as milch animal
was strengthened by working out the milk production
potential of the different camel breeds at farm level and
deriving prediction equations to know possible milk yield
at 10 months of lactation. Better Body condition score
(BCS)in most of pregnant and lactating animals indicated
better  management conditions. In order to assert the
benefits of the camel milk the study conducted to know
the bioactive properties of fermented camel milk as an
antioxidant activity indicated that it was significantly higher
in the fermented than in raw camel milk. Its antimicrobial
activity was also indicative for the fermented milk as its
supernatant was found 100% inhibitory to growth of E.
Coli at 5% concentration level.

In research on camel health in
naturally T. evansi infected camels
the levels of  some enzymes
studied  indicated damage to
hepatic cells and the change in
blood glucose  which could be
possible indirect mean to
understand the status of
trypanosomiasis affected camel.

During village visits by NRCC, 306 ailing cases were
attended and  samples collected gave accurate diagnostic
cum chemotherapy measures.Effective treatment modules
for skin candidiasis (thikria) were validated and most
effective treatment  based on rate of recovery of hair in
7 applications is being advocated.

In biotechnology the TLR-2 gene of dromedary and
bactrian camels was amplified, cloned and sequenced.
The complete sequence of the Dromedary camel IL-10
revealed that sequence identity at the nucleotide and
amino acid level, respectively, with the Bactrian camel
and other livestock. Interferon-Gamma gene of the
Dromedary was cloned at EcoRI and NotI sites of
bacterial expression vector-pET 32 (a) and the
recombinant plasmid obtained was named as
pETCAMELGAM. The complete nucleotide sequences
of the epidermal growth factor (EGF) encoding gene of
CMLV from India of  size of 418 bp and its  nucleotide
sequences from India  were also compared . Heat shock
protein 70 encoding gene (HSP A1B) of the Dromedary
camel  was amplified from the total cellular RNA isolated
from the blood and sequence analysis of Indian
Dromedary camel was also compared with different
species.

In metagenomic analysis of camel rumen microbiota
based on RDP database, in the adult  and camel calves
group , the phylogenetic distribution revealed abundance
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of  the Firmicutes followed by bacteroidets,
verrucomicrobia and proteobacteria.  The genera found
in the most abundant phyla of adult camels  are a majority
of Bacteroides, Clostridium, Bacillus, Eubacterium,
Ruminococcus etc. and  in camel calves they were
Clostridium, Ruminococcus, Eubacterium,  Treponema,
Bacteroides etc.

Feeding lactating camels 75% of requirement
resulted in significantly lower DMI (7.26 Vs 10.56Kg/
d) but feed efficiency was significantly  better  in group
fed 100% compared to group fed 75% of requirement.

Isolation of cellulose specific anaerobic bacteria from
faecal samples of adult Bactrian camels was attempted
and characterization was done.

Different extension activities were carried out through
collaboration with NGOs and 5 exhibitions camps were
organized for the benefit of camel farmers.Various
activities of centre were also highlighted through
organization of  Agriculture Education Day and in 5
scientist-farmer-extension interface meets about 80
interested farmers and farm women were provided  the
training. NRCC was also host for organization of ICAR
Zonal sports meet at Bikaner and it was accomplished
with the overall support of staff and facilities from  all
ICAR institutes located in Bikaner.

During the year total allocated   budget was   utilized
and the infrastructure was strengthened by undertaking

renovation and some new works and also by procurement
of various equipments to strengthen the research facility.

I am happy to see that the dedicated group efforts
put in by all the scientists, technical and administrative
staff could make it possible to bring the report in present
form.  The efforts of publication committee are also
worthy of appreciation.  The Research Advisory
Committee under the Chairmanship of Dr. B.C.Patnayak,
Ex-Director,CSWRI  had been of great help in providing
direction to research activities under various themes.

I am highly indebted to Dr. S. Ayyappan, Secretary,
DARE and Hon’ble DG, ICAR for valuable guidance,
support and encouragement.  I express my sincere
gratitude to Dr. K.M.L. Pathak, DDG(AS), ICAR for
needful advice, encouragement and corrective support
for research and development activities of the Centre.
The timely cooperation and valuable guidance received
from Dr. B.S. Prakash,  ADG(AN&P), Dr. Gaya Prasad,
ADG(AH) and Dr. S.C. Gupta, ADG(AP&B) is
acknowledged.  It is expected that the information
presented in the Annual Report will be of help for the
professionals and the institutions involved in Camel
Research and Development in the Country and the
World.

(N.V.Patil)
Director
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1. Executive Summary

This year the  herd strength at centre remained about
330 to 350. The conception rate was 76.19%. In the
previous  year 73 females were given service and  out of
which  46 were conceived (63%).The  mortality was
5.88%.

Average daily milk production (ml/d) from two teats
was 2374±16.7 with highest production of 2599±29.3
recorded in Jaisalmeri. The effect of breed, parity and
year along with the interactions of breed with year and
parity was highly significant . The peak yield (ml/d) at 5th

month of lactation it was 3409 . The average lactation
yield(l) was 1883±75, 2239±88, 2520±100 and
3017±148 for the lactation length of 10, 12, 14 and 16
months, respectively and respective lactation persistency
was 76.20, 67.07, 55.67 and 35.87 %. The animals
conceived in next breeding season of the calving had
lactation length of 14 to 16 months but which were bred
immediately after 30 days or thereafter, had lactation
length of about 10 months. The lactation curve was
derived. For Prediction of Lactation Yield for 10 months
the linear equation was established as Y=106.727+
238.597(Y

5m
) where Y

5m
 is peak yield at 5 month.

Six 5’ flanking regions of milk protein genes, viz. á-
Casein, Lactoperoxidase, Whey Acidic Protein,
Lactoferrin, Peptidoglycan RP, á- S1-Casein and â-
casein were successfully amplified and characterized.Full
length sequencing was carried out and the sequencing
was done for k-casein and dendrogram  constructed.
The k-casein 5’ flanking region and partial gene are
conserved across dromedary and bactrian camels and
sequence homology was about 80% with equines and
about 85% with buffalo, sheep and goat.

Body condition score (BCS)in most of pregnant and
lactating animals was either 3 or 3.5 attributed to better
management conditions. In a  field study the effect of
ploughing on haematological and blood biochemical

parameters in   both adult male and female work camels
was observed.

The bioactive properties of fermented camel milk as
an antioxidant activity was significantly higher in the
fermented than in raw milk. The antimicrobial activity
against E. Coli of fermented milk supernatants was
found 100% inhibitory at 5% concentration level.

From enzymes studied in naturally T. evansi infected
camels, damage to hepatic cells and the change in blood
glucose was evident. In  31 village visits  total 306 cases
attended and  samples collected revealed bacterial
infections with Staphylococcus aureus from mastitis and
from skin infections fungi revealed were Microsporum
nanum, M. canis, Trichophyton verrucosum, T.
soudanense, Candida albicans  and Aspergillus spp.

Effective treatment of skin candidiasis (thikria) was
validated by using  2% potassium iodide in distilled
water(T1),or 6% sulphur (80% sulphur in mustard oil
(Brassica spp.)(T2)or on 1st day washing lesions with
sodium thiosulphate (10%) solution and followed by
application of 6% sulphur (80% sulphur) and 3% salicylic
acid in mustard oil (Brassica spp.)(T3).T3 was found
more effective based on rate of recovery of hair in 7
applications.

The TLR-2 gene of dromedary and bactrian camel
was amplified, cloned and sequenced. The complete
sequence of the dromedary camel IL-10 and its
comparison to corresponding amino acid sequences from
six other mammalian sequences as well as four other
PPV revealed that the open reading frame (ORF) of
Dromedary camel IL-10 is 537 bp in length, encoding a
length of polypeptide with 178 amino acids. Sequence
analysis revealed that the Dromedary camel shared
99.4% and 98.3% sequence identity at the nucleotide
and amino acid level, respectively, with the bactrian camel.
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On the other hand, Ilama showed 99.0% and 97.1%
sequence identity at the nucleotide (nt) and amino acid
(aa) level, respectively. With cattle, the dromedary camel
shared 87.8% and 84.2% sequence identity at the
nucleotide and amino acid level, respectively. The
dromedary camel IL-10 exhibited 62.6% and 68.5%
sequence identity at the nucleotide and amino acid level,
respectively, with vIL-10 from camel.

A phylogenetic tree  constructed based on amino
acid sequences of IL-10 gene of common livestock
species and parapoxvirus species indicated  that the three
camelid species viz. the dromedary camel, the bactrian
camel and Ilama are forming  a cluster.

Interferon-Gamma gene of the dromedary was
cloned at EcoRI and NotI sites of bacterial expression
vector-pET 32 (a) and the recombinant plasmid obtained
was named as pETCAMELGAM. It was expressed as
a fusion protein of 38kDa size.The complete nucleotide
sequences of the epidermal growth factor (EGF)
encoding gene of CMLV from India has  the size of 418
bp in this there is an addition of one cytosine residue at
position 132. Due to this mutation, as expected, the
resultant protein was a truncated polypeptide. The
nucleotide sequences of the EGF encoding gene of
CMLV obtained from India showed 98.8% identity with
both CMLV-Kazakhstan and CMLV-Iran strains, which
was further confirmed by phylogenetic analysis. Similarly,
the complete amino acid sequences of golgi anti apoptotic
protein (GAAP) encoding gene (obtained through
sequencing) and its relation to GAAP gene of other
orthopox viruses indicated it was 714 bp in length,
encoding 237 amino acids. Both the nucleotide and
deduced amino acid sequences of this gene showed
99.5% identity with CMLV-Kazakhstan, which was
further confirmed by phylogenetic analysis .

The open reading frame (ORF) of IL-10 from camel
parapoxvirus is 561 bp, encoding 187 amino acid
polypeptide. The first third of the amino terminal of the

proteins exhibits the variation whereas the carboxy
terminal portion of the proteins possesses the conserved
regions. Comparison of the sequences of vIL-10 from
camel with the corresponding sequences of seven farm
animal species and three PPVs available in the database
revealed that vIL-10 from camel shared 84.7% and 83.4
% sequence identity at the nucleotide and amino acid
level, respectively, with vIL-10 from reindeer. With
camelids, PCPV- camel showed 62.5-62.8% and 68.0-
68.5% sequence identity at the nucleotide and amino
acid level, respectively. Among the artiodactyles, cattle
shared highest sequence identity with vIL-10 from camel,
i.e. 63.1% and 72.2 % sequence identity at the nucleotide
and amino acid level, respectively.

Similarly, the dsRNA binding protein (RBP) encoding
gene of parapoxviruses (PPVs) from the Dromedary
camels, from different region of Rajasthan, amplified by
using the primers of pseudocowpoxvirus (PCPV) from
Finnish reindeer and cloned into pGEM-T for sequence
analysis revealed that PPV DNA from Bikaner shared
98.3 % and 76.6 % sequence identity at the amino acid
level, with Pali and Udaipur PPV DNA, respectively.
Reference strains of bovine papular stomatitis virus
(BPSV) and PCPV (reindeer PCPV and human PCPV)
shared 52.8 % and 86.9 % amino acid identity with RBP
gene of camel PPVs from Bikaner, respectively. But
different strains of orf virus (ORFV) from different
geographical areas of the world shared 69.5-71.7 %
amino acid identity with RBP gene of camel PPVs from
Bikaner.  This indicates that the camel PPVs described
are closely related to bovine PPV (PCPV) in comparison
to caprine and ovine PPV (ORFV).

The gene sequences of Heat shock protein 70
encoding gene (HSP A1B) of the Dromedary camel  were
amplified from the total cellular RNA isolated from the
blood. The open reading frame of HSP 70 gene obtained
from Indian Dromedary camel is 1926 bp and encodes
a polypeptide of 641 amino acids.  Sequence analysis
of HSP 70 gene revealed that the Indian Dromedary
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camel shared 99.3 % identity at the amino acid level
with humped cattle (Bos indicus) and buffalo. Dromedary
camel from Russia cattle (Bos taurus), sheep and horse
shared 99.2 % identity at the amino acid level with the
Indian Dromedary camel.A phylogenetic tree
constructed based on the amino acid sequences of HSP
A1B of different livestock species and human.

Based on RDP database, in the adult  and camel
calves group , the phylogenetic distribution revealed
abundant hits were for the Firmicutes followed by
bacteroidets, verrucomicrobia and proteobacteria.  The
genera found in the most abundant phyla of adult camels
are a majority of Bacteroides, Clostridium, Bacillus,
Eubacterium, Ruminococcus etc. and  in camel calves
they were Clostridium, Ruminococcus, Eubacterium,
Treponema, Bacteroides etc.

The functional hierarchies in adult camels clustering
based subsystems followed by carbohydrates, virulence,
disease and defence showed more than 10 % abundance
whereas in camel calves DNA metabolism, RNA
metabolism, Metabolism of Aromatic amino-acids,
clustering based systems showed more than 10 %
abundance. Comparative percent functional hierarchy
in adult camels and camel calves  based on COG’s and
KO  was also studied.

Feeding lactating camels 75% of requirement
resulted in significantly lower DMI (7.26 Vs 10.56Kg/
d) and also resulted in lower weight gain, milk yield but
feed efficiency was significantly  better  in group fed 100%
compared to group fed 75% of requirement.

The growth of calves, born to females of the two
group were maintained on dam’s milk and feed pellets
was similar.

From faecal samples of adult Bactrian camels,
isolation of cellulose specific anaerobic bacteria was
attempted and characterization was done based on
gram’s staining and morphology and Sugar  utilization
tests were performed. All the isolates were able to utilize
most  sugars, showed positive test for catalase, gas
production and showed negative motility,except 4 and
except 3  all were negative for gelatin liquefacation test.

In dromedary calves maintained on sole guar phalgati
bacterial isolation from rumen liquor was done for 18
isolates and characterization based on gram’s stain and
morphology was done and sugar utilization tests indicated
that all the 18 bacterial isolates were able to utilize most
sugars .The average daily gain and total body weight
gain in calves sent for grazing during relatively cool parts
of day was significantly higher  compared to calves sent
as per routine farm schedule i.e. during morning through
late afternoon hours.

Different extension activities were carried out through
collaboration with NGOs and  5 exhibitions camps were
organized for the benefit of camel farmers.Various
activities of centre were also highlighted through
organization of  Agriculture Education Day and 5 scientist-
farmer-extension interface meets were   conducted .In
addition for about 80 interested farmers and farm women,
the training programmes were organized.
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2. Introduction

Brief History

The National Research Centre on Camel came into
being on July 5th, 1984 as a Project Directorate on Camel
under  Indian Council of Agricultural Research.  The
physical facilities and animals (149 camels of Bikaneri
breed and around 824 ha land) were transferred by
Government of Rajasthan. Later on it was upgraded to
National Research Centre on Camel on September 20,
1995.

The existing mandate is:

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

2. To provide leadership and co-ordinate camel
research and training nationally and act as a national
repository of information and

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

The work of the centre is being carried out in the
areas concerned as in camel breeding and genetics, camel
physiology, camel biochemistry, camel reproduction,
camel health, camel nutrition, camel management and
extension, camel products technology, camel farming and
agro-forestry and AKMU and PME cell.

Infrastructure

Since its inception, the excellent infrastructure
facilities have been developed including modern
laboratories, library, visitor’s room, museum ,Agricultural
farm , central instrumentation facility, milk parlour , Camel
dairy  and a feed plant.

The NRCC has modern laboratories situated in three
complexes. The laboratories are fully equipped to handle
modern research in the field of camel physiology,
reproduction, biochemistry, genetics and breeding,
biotechnology, health, nutrition, camel management and
products technology.

The centre  maintains an elite herd of about 330 to
350 camels comprising of Bikaneri, Jaisalmeri, Kachchhi
and Mewari breeds. In agriculture section of centre   one
thousand new plants seedlings of fodder trees were
introduced to strengthen silvi-pasture system and fodder
resources. Rangeland, silvi-pasture and cultivated fodder
crops supported grazing about 300 camels per day

Research Laboratory Building

Location

The Centre is located in the Jorbeer area of Bikaner
city. It is situated at Latitude: 28° 01' North and
Longitude: 73° 11' East with Time zone: GMT +05:30
hours. The soil type is loose and sandy. The climate is
mostly dry and hot with annual rainfall in the range of
260-440 mm. The temperature ranges between 30-
480C in summer and between 4 to 280C in winter season.

Mandate

The centre was established with the mandate of
conservation and preservation of existing breeds of camel
and to generate baseline research data on camel. The
mandate was revised from time to time taking into
consideration the achievements done by the scientists of
the centre and development in the field across the globe.
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Staff Position (as on March 31, 2013)

S.N. Designation Sanctioned Post Post Filled Posts Vacant

Scientific posts

1 Director (RMP) 01 01 00
2 Principal Scientist 03 03 00
3 Senior Scientist 06 02 04
4 Scientist 14 11 03

Technical posts

1 T – 6 04 04 NIL
2 T – 3 08 08 NIL
3 T – 2 02 02 NIL
4 T – 1 10 10 NIL

Administrative  posts

1 Administrative Officer 01 01 NIL
2 Asstt. Adm. Officer 01 01 NIL
3 Asstt. Fin. & Acc. Officer 01 01 NIL
4 Personal Secretary 01 01 NIL
5 Personal Assistant 01 01 NIL
6 Office Assistant 04 03 01
7 Upper Divisional Clerk 01 01 NIL
8. Lower Divisional Clerk 02 NIL 02

TOTAL 12 09 03

Skilled Support Staff  posts

1 Skilled Support Staff 18 18 NIL

TOTAL 18 18 NIL

around the year and about 1100 quintals green fodder,
50 quintals of dry fodder were supplied for stall feeding
and 27.38 quintal guar grain was also produced. The
library subscribes to 10 Indian and 12 foreign journals
and has a collection of 7862 reference books.

The centre is recognized as one of the important
tourist place of India. The camel museum of the centre
depicts historical, cultural, social, economical and
scientific aspects of camel and attracts the attention of
national and international researchers and tourists. The
camel milk parlour at the centre serves different value
added camel milk products like flavoured milk,
pasteurized milk, lassi, kulfee, tea and coffee to tourists

and visitors which are available as a part of ongoing
research activity.

The total staff strength is 78 including scientist,
technical, administrative, skilled support staff.

Financial statement (2012-13)

The optimal utilization of funds allocated to the Centre
was ensured during the year and actual utilization of the
budget under plan, non-plan included revenue and
externally funded projects head was as under during the
year 2012-13.
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Budget for  Plan and Externally funded projects (2012-13) (Rs.Lakhs)

S. No. Head Plan

RE 2012-13 Expd.

1. Establishment Expd 0.00 0.00
2. OTA 0.00 0.00
3. Wages 0.00 0.00
4. Travelling Allowance 2.00 2.00
5. HRD 3.00 3.00
6. Other Charges 213.00 213.00
7. Livestock 3.64 3.64
8. Furniture & Fixture 2.10 2.10
9. Library 10.30 10.30
10. Equipments 1.50 1.50
11. Works 11.46 11.46
12. Administrative Expenses
13. Minor Works 0.00 0.00
14. Equipment, Vehicle Repair 0.00 0.00
15. Miscellaneous Expenses 0.00 0.00
16. Other Sports 0.00 0.00
 TOTAL 247.00 247.00
17. AICRP 6.70 6.68
18. VTC 3.45 2.94
19. IPR 4.60 3.73
20. NAIP 16.55 8.10
21. P-Loan and Advance 2.00 1.80
22. Pension 3.00 1.55

Budget  for non plan and revenue receipt (2012-13) (Rs. Lakhs)

EXPENDITURE  STATEMENT  UPTO  31.03.2013

S N Head Non Plan

RE 2012-13 Expd.

1 (a) Establishment Expd 483.27 475.55
   (b) OTA 0.20 0.18
   (c ) Wages 49.73 49.72
2 Traving Allowance 1.50 1.50
3 HRD 0.00 0.00
4 Other Charges 9.00 8.99
5 Livestock 0.00 0.00
6 Furniture & Fixture 0.00 0.00
7 Library 0.00 0.00
9 Equipments 11.00 10.36
10 Works 21.00 21.00
11 Administrative Expenses

Minor Works 54.12 54.12
Equipment,Vehical Repair 4.45 4.45

12 Miscellaneous Expenses 2.30 2.29
13 Other Sports 4.08 4.08

TOTAL 640.65 632.24
Revenue receipt 45.78
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3. Research Achievements

Camel Genetics and Breeding

The camel herd strength at the centre on 1st of April
2012 was 383, during the year 17 calves were born.
Three Bikaneri and four Jaisalmeri camels were
purchased from the tract for breeding purpose. During

the year 45 camels were auctioned and 22 camels died
due to different ailments. This year 12 camels were
distributed in villages through Government of Rajasthan
for breeding purpose. The closing balance of camels on
31st March 2013 was 328 (Table 1).

Table 1: Camel Herd Strength (2012-13)

Breed/Age Opening Calving Purchased Died Auction Raj. Govt. Closing
1-04-12 31.03.13

M F M F M F M F M F M F M F

Bikaneri

0-1 Yr 7 5 1 1 2 1 1 1
1-2 Yr 11 8 - 1 1 5 4
2-3 Yr 8 5 2 - 10 7
3-4 Yr 8 7 1 - 5 6 5
>4Yr 19 50 3 - 2 4 5 7 2 - 15 46
Total 53 75 1 1 3 - 4 6 9 7 7 - 37 63

Jaisalmeri

0-1 Yr 6 10 - -
1-2 Yr 3 4 1 - 6 10
2-3 Yr 7 3 4 - 2 4
3-4 Yr 5 2 1 1 3 - 3 3
>4Yr 11 32 4 - 1 1 4 5 2 - 9 27
Total 32 51 4 - 2 1 9 6 5 - 20 44

Kachchhi

0-1 Yr 6 2 5 4 5 3
1-2 Yr 6 6 1 - 6 3
2-3 Yr 3 3 1 2 5 6
3-4 Yr 6 2 2 1 2 1
>4Yr 15 44 1 5 3 3 15 37
Total 36 57 5 4 1 5 7 6 33 50

Mewari

0-1 Yr 4 3 4 2 1 1 3 1
1-2 Yr 6 9 4 3
2-3 Yr 1 3 6 9
3-4 Yr 3 3 1 3
>4Yr 6 38 1 - - 1 8 40
Total 20 56 4 2 2 1 - 1 22 56

A*B

>4Yr - 3 - 3
Total - 3 - 3

Grand Total 141 242 10 7 7 - 9 13 25 20 12 - 112 216

Total Herd Strength – 328



10 NRCC Annual Report 2012-13

Growth Performance: Data for growth performance
analyzed for the body weight at birth,  3 months, 6 months,
9 months, 12 months, 2 years, 3 years and 4 years of
age and their respective leastsquares means were
36.61±0.79, 92.14±3.66, 163.67±3.25, 207.53±4.31,
246.41±6.11, 342.15±4.12, 401.63±10.23 and
489.67±11.79 kg. The effect of the year was found highly
significant in all the age groups studied whereas the males
had significantly (p<0.01) higher body weights than
females at six months and the difference was highly
significant (p<0.01) at 3 years and 4 years of age group.
The effect of breed was not found significant.

Reproductive performance: The conception rate in
the herd was 76.19% and out of 126 females 96 were
conceived.In the previous  year, 73 females were given
service and  out of which  46 were conceived (63%) but
calving percentage  remained  32.6 per cent (Table 2).

Mortality: During 2012-13 the pooled mortality of the
herd  was 5.88% at the centre and  breed wise, age
group wise and sex wise mortality is presented in Table
3.

Breeding Plan: Out of 35 male camels, 13 camels in
different breeds were selected for farm breeding (Table
4). The criterion of selection was body length for
preparation of breeding plan.  Independent culling levels
were fixed for heart girth and height at wither. During the
month of September biometry of all 35 camels was
recorded for body length, heart girth and height at wither.
The breeding plan was prepared by avoiding inbreeding
with care that farm born stud should not be used on a
female related to it either through sire or dam. Bikaneri
camels (n- 3) were selected for providing free service to
the she camels of villagers (Table 5). During this season
90 she camels of the nearby villages were given natural

Table 2: Reproductive performance of the herd (2012-13)

Year Trait Bikaneri Jaisalmeri Kachchhi Mewari Pooled

2010-11 Mating 17 20 18 17 72
Conception 13 18 13 11 55 (76%)
Calving 9 12 8 7 36 (65.5%)

2011-12 Mating 18 10 22 23 73
Conception 12 8 16 12 46 (63%)
Calving 2 - 8 5 15 (32.6%)

2012-2013 Mating 34+3* 26 32 31 126
Conception 23+3* 20 22 28 96 (76.19%)

*Arab x Bikaner camels

Table 3: Breed, sex and age group wise mortality (2012-13)

Breed Sex Age group Pooled

M F 0-1 year 1-4 years Above 4 years

Bikaneri 4 6 3 1 6 10(8.78%)

Jaisalmeri 2 1 - 1 2 3(3.67%)

Kachchhi 1 5 - - 6 6(6.60%)

Mewari 2 1 2 - 1 3(4.02%)

Total 9(2.37%) 13(3.43%) 5(1.31%) 2(0.5%) 15(3.98%) 22(5.88%)
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service. In a survey conducted  to assess the number of
she camels conceived in the previous year which were
bred by the male camels of the farm ,it was found that
out of 93 she camels from villages, 46 she camels
delivered the calves (2011-12) and the percent calving
was about 50%. During the year 2012-13 twelve
breeding male camels were distributed in villages through
Government of Rajasthan for breeding the field camels.

Databases : The following databases were maintained
and regularly updated

1. Inventory of the Centre’s camel herd containing the
pedigree information on all available animals of
Bikaneri, Jaisalmeri, Kachchhi and Mewari camels.

2. Database for growth of the Centre’s camel herd
containing data of  birth weights of calves born and
body weights at different age groups.

Table  4: Body parameters of selected and unselected male camels for breeding

Breed Selection N BL HG HW

Overall Selected 13 162.35±1.39* 219.71±2.47 212.14±1.98
Unselected 22 158.18±1.11 216.40±1.97 207.45±1.58

Bikaneri Selected 4 167.75±1.66** 227.75±3.58 215.50±4.19
Unselected 8 159.50±1.17 220.62±2.53 211.62±2.96

Jaisalmeri Selected 3 161.33±2.68 221.66±4.80 214.66±5.09
Unselected 5 159.40±2.08 216.60±3.72 206.00±3.94

Kachchhi Selected 4 162.75±2.11 216.50±5.00 211.25±2.94
Unselected 7 157.42±1.59 213.57±3.78 204.71±2.22

Mewari Selected 2 152.50±5.59 205.00±1.58 206.00±1.00
Unselected 2 152.50±3.59 204.00±1.00 204.0 0±1.41

*(P<0.05), ** (P<0.01)

Table 5: Breeding plan for the year 2012-2013

Breed Available Females Studs for breeding Sire Dam

Number Name

Bikaneri 34+3* (AxB) 602 Cholki 366 463
692 Suraj Purchased
694 Sharmila Purchased
762 Raja Purchased

Jaisalmeri 26 242 Mirgadan 154 55
386 Vikram Purchased
388 Sunder Purchased

Kachchhi 32 204 Pathan Purchased
136 Dhori 114 105
138 Phulki 72 113
152 Pilki 114 79

Mewari 31 04 Piliya Purchased
06 Basant Purchased

1.Bikaneri males no. 764, 766 and 480 were used for breeding the females of village camel breeders.
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3. Reproduction database having records of
reproductive parameters.

4. Database on biometry of studs having information
on heart girth, height at wither, body length which
were updated for preparation of breeding plan.

5. Health database was updated on disease prevalence
and mortality of the camels.

Milk production:

To allow proper let down of milk 2 teat milking was
done and in which one front and one rear teat was milked
and the other two were left for the calf to suckle and
milk recording commenced from day 15th after calving.

The lactating females were fed as per schedule to meet
the nutrient requirements.

Seventen females  were used in this  study and the
average daily milk production was 2374±16.7 ml with
highest daily milk production recorded was  2599±29.3
ml Jaisalmeri followed by  2413±27.6 ml in Bikaneri,
2283±30.2 ml in Kachchhi and 2200±29.1 ml in
Mewari. The effect of breed was highly significant
(P<0.01). The milk production was higher in morning as
compared to the evening. The production from rear teat
was higher as compared to the front teat (Table 6). The
production was highest in 2nd  parity (2474 ml) followed
by 5th (2424 ml), 1st (2360 ml) and 4th  (2237 ml). The
effect of parity was highly significant (P<0.01).

Table 6: Average daily milk production of dromedary breeds in different parity during the year 2012-13

(Two teat milking, milk yield in ml)

Parameter MF MR EF ER TOTAL

Pooled 588±4.2 709±4.4 396±3.2 505±3.5 2374±16.7
(6239) (6239) (6239) (6239) (6239)

Breed ** ** ** ** **

Bikaneri 590±7.1 717±7.3 390±5.2 494±5.8 2413±27.6
(1235) (1235) (1235) (1235) (1235)

Jaisalmeri 647±7.5 769±7.8 423±5.6 546±6.2 2599±29.3
(1577) (1577) (1577) (1577) (1577)

Kachchhi 569±7.7 689±8.0 390±5.8 493±6.4 2283±30.2
(1561) (1561) (1561) (1561) (1561)

Mewari 545±7.4 662±7.7 379±5.5 485±6.1 2200±29.1
(1866) (1866) (1866) (1866) (1866)

Parity ** ** ** ** **

1 579±8.2 708±8.5 401±6.1 520±6.7 2360±31.9
(1127) (1127) (1127) (1127) (1127)

2 619±4.0 745±4.2 406±3.0 518±3.3 2474±15.8
(3671) (3671) (3671) (3671) (3671)

4 556±8.4 677±8.7 359±6.2 461±6.9 2237±32.9
(1089) (1089) (1089) (1089) (1089)

5 597±14.2 707±14.8 415±10.6 520±11.7 2424±55.7
(352) (352) (352) (352) (352)

 MF/EF-Morning/Evening  Front teat     MR/ER- Morning/Evening  Rear teat
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Table 7: Milk production potential of Indian dromedary breeds (2008-13)

Breed Parity Year Pooled

2008 2009 2010 2011 2012

  Bikaneri  1 2912±115 2875±139 2896±88
(3) (3) (6)

2 2739±110 2969±128 2903±141 1937±120 2286±165 2630±64
(3) (3) (2) (2) (2) (12)

3 3087±171 2941±219 2154±149 2658±110
(3) (1) (3) (7)

4 1961±130 3417±261 2640±97 2363±401 2617±110
(1) (1) (2) (1) (5)

5 2220±379 2220±379
(1) (1)

Pooled 2824±80 2845±101 2972±87 2240±80 2286±163 2680±44a

(6) (7) (7) (7) (4) (31)

Jaisalmeri 2 2827±158 2827±158
(2) (2)

4 2286±126 2286±126
(2) (2)

Pooled 2547±106 2547±106a

(4) (4)

Kachchhi 1 2485±151 2662±125 1919±119 2197±51 2302±72
(1) (2) (2) (1) (6)

2 3168±106 3523±246 - 2371±155 2951±89
(5) (1) (3) (9)

3 5085±508 - 3607±196 2741±124 - 3469±156
(1) (2) (3) (6)

4 3784±228 3494±273 2359±244 - - 3538±172
(3) (1) (1) (5)

Pooled 4123±223 3116±91 3119±111 2404±99 2329±118 3039±65b

(4) (7) (6) (5) (4) (26)

Mewari 1 2531±117 2149±120 2195±83 2358±71
(3) (1) (2) (6)

2 2691±290 2996±192 2227±91 2198±109 2437±96
(3) (1) (3) (3) (10)

3 2904±149 2608±101 2663±87
(1) (4) (5)

Pooled 2691±290 2706±89 2406±65 2197±74 2471±55a

(3) (5) (8) (5) (21)

Over all Over all 3291±105 c 2942±75 b 2945±56 b 2349±45 a 2334±57 a 2737±31
(10) (17) (18) (20) (17) (82)

For pooled analysis all 82 lactations recorded from
2008 to 2013 were used which encompassed 31
Bikaneri, 4  Jaisalmeri, 26  Kachchhi and 21 Mewari
camels in lactation. In the year 2008-9, 2009-10, 2010-

11, 2011-12 and 2012-13 respectively 10, 17, 18, 20
and 17 camels were evaluated. The parity-wise
distribution was 18, 33,18,12 and 1 record respectively
belonged to 1st , 2nd , 3rd , 4th and 5th parity. The analysis
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of variance and mean separation was carried out to see
the effect of breed, parity and year on the milk production
performance of the dromedary breeds. The effect of
breed, parity and year along with the interaction of breed
with year and breed with year and parity (Table 7)was
highly significant (P<0.01). However, the effect of breed
with parity was non-significant (P>0.05).  Pooled over
breeds the average per day milk production was
2737±31 ml. There were three subgroups with respect
to year and  the per day milk production in the year
2008-9 was highest followed by 2009-10 & 2010-11
which  was similar and it was  followed by 2011-12 and
2012-13 which was also similar.  In all 5 parities
evaluated the highest milk production was recorded in 3
rd and4th parity followed by 2nd and 1st Parity.

Peak Yield and Lactation Curve

Pooled analysis of data for 2008-9 to 2011-12
indicated that the arrival of peak yield in individuals varied
considerably. The effect of breed, parity and year on

month of peak yield was non-significant (P>0.05).
However, pooled over individuals of parity 1, 2, 3 and
4, it was achieved variably from   4 to 7 month of lactation
. Pooled over parities the peak yield was 3409 ml which
was achieved in 5th month. The lactation curve was
derived. The mean separation, correlation and regression
study indicated that 1st month’s production significantly
differs from the second cluster of 2nd to 9th month but
not from the production of 10th to 12th month. The
production of 13th to 16th month forms another cluster.
However, the number of subsets was 8 in all.

Lactation Yield

Lactation yield was computed on the rationale of
equal production from the two teats of either side. The
average lactation yield, thus calculated, was 1883±75,
2239±88, 2520±100 and 3017±148 litres for the
lactation length of 10, 12, 14 and 16 months, respectively
(Table 8). The effect of breed on lactation yield was

Table  8: Lactation yield in Indian dromedary breeds at different stages of lactation

(Milk yield in litres, estimated for four teats)

Parameters Lactation Length

10 Months 12 Months 14 Months 16 Months

Overall 1883±75  (63) 2239±88  (59) 2520±100 (48) 3017±148 (28)

Breed NS NS NS NS

Bikaneri 1816±114    (25) 2152±134  (24) 2357±150 (21) 2795±199 (16)

Kachchhi 2137±129 (22) 2590±155 (20) 2873±175 (17) 3479±255  (9)

Mewari 1597±154 (16) 1887±180 (15) 2295±211 (10) 2627±441 (3)

Parity * NS NS NS

1 1596±150  (15) 1892±173 (15) 2135±198 (12) 2676±303  (7)
2 1833±126 (22) 2160±146 (22) 2473±164 (19) 2822±243  (10)
3 2150±145 (17) 2545±175 (14) 2845±201 (11) 3639±312 (6)
4 1933±192 (9) 2379±237 (8) 2623±267 (6) 2980±337  (5)

Year ** * * NS

2008 2597±185 (10) 3027±214 (10) 3448±232  (9) 3684±265  (9)
2009 1930±159 (15) 2234±184 (15) 2586±195 (14) 2700±255  (9)
2010 1962±136   (18) 2351±162  (17) 2629±172   (15) 2907±241 (10)
2011 1375±127 (20) 1709±155 (17) 1862±208 (10)

Figures in parenthesis indicate number of animals
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Prediction of Lactation Yield

Eleven mathematical models were fitted to observe
the accuracy of prediction  and it was observed that
linear, quadratic and cubic functions gave better fit
(R2e”0.90) as compared to other functions. For the sake
of simplicity, without losing much accuracy, the linear
equation can be utilized for the purpose.  Since the month
with peak production was highly variable and was at a
quite later stage, an attempt was made to predict the
lactation yield as early as possible. It was observed that
5th month gave the best R2 values and the gain in accuracy
was from 0.634 to 0.900. Therefore, the mathematical
equation Y=106.727+ 238.597(Y

5m
) can be utilized for

prediction of 10 months’ lactation yield. For the prediction
of lactation yields of lactation lengths of 12, 14 and 16
months, the constants and regression coefficients as
defined in Table 10 may be utilized with acceptable
accuracy (R2-0.90) and suitable decision to retain an
animal in production can be taken accordingly.

non-significant (P>0.05). The effect of parity was
significant (P<0.05) only when the lactation yield was
considered for 10 month duration.  However, the effect
of year was  significant. It was observed that the animals
which were conceived traditionally in next breeding
season continued producing milk up to 14 to 16 months
. It was also observed that the animals which were bred
immediately after calving i.e. after 30 days or thereafter,
continued the lactation for about 10 months period. The
average lactation yield for 10 months’ duration has been
worked out to be 1883±75 litres and for 16 months has
been worked out to be 3017±148 litres .

Persistency of Lactation

The lactation persistency was 76.20, 67.07, 55.67
and 35.87 % when calculated for lactation length of 10,
12,14 and 16 months, respectively (Table 9).  The effect
of breed and parity was non-significant (P>0.05) but
that of year was significant.

Table 9: Persistency  of lactation in Indian dromedary at different lactation lengths

Parameter Persistency (%)

10 Months 12 Months 14 Months 16 Months

Overall 76.20± 2.25 (63) 67.07±1.93 (59) 55.67±2.70 (48) 35.87±3.29 (28)

Breeds NS NS NS NS

1 76.86±3.42 (25) 68.16±2.92 (24) 58.24±4.04 (21) 37.62±4.42 (16)
3 74.00±3.88 (22) 64.91±3.39 (20) 49.22±4.70 (17) 34.70±5.67 (9)
5 78.51±4.63 (16) 68.29±3.94 (15) 60.48±5.68 (10) 31.52±9.82 (3)

Parity NS NS NS NS

1 78.10±4.49 (15) 70.72±3.79 (15) 60.86±5.32 (12) 35.18±6.75 (7)
2 81.44±3.78 (22) 71.38±3.19 (22) 49.31±4.43 (19) 41.72±5.40 (6)
3 74.69±4.35 (17) 61.13±3.83 (14) 58.80±5.40 (11) 31.55±6.95 (6)
4 68.17±5.76 (9) 63.68±5.19 (8) 54.87±7.19 (6) 33.58±7.50 (5)

Year NS ** * NS

2008 69.51±5.55 (10) 65.60±4.69 (10)ab 53.72±6.24 (9) 35.85±5.90 (9)
2009 75.20±4.78 (15) 62.22±4.03 (15)a 47.94±5.25 (14) 38.52±5.67 (9)
2010 75.41±4.08 (18) 62.57±3.55 (17)a 48.47±4.64 (15) 33.61±5.38 (10)
2011 81.53±3.80 (20) 77.66±3.38 (17)b 72.41±5.60 (10) -

Figures in parenthesis indicate number of animals
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Table 10 : Prediction of lactation yield using average daily yield of different months and linear mathematical function

Month Lactation Length

10 Months 12 Months 14 Months 16 Months

R2 Constant b1 R2 Constant b1 R2 Constant b1 R2 Constant b1

1st 0.63 314.300 238.806 0.64 426.744 261.410 0.67 492.445 293.343 0.57 567.303 302.831

2nd 0.78 302.043 208.621 0.75 424.964 223.789 0.75 569.188 230.076 0.67 506.139 268.378

3rd 0.83 249.316 202.760 0.80 358.621 220.087 0.81 429.395 238.609 0.75 494.234 249.219

4th 0.89 134.788 233.807 0.89 224.376 257.243 0.89 324.703 269.927 0.86 373.957 284.632

5th 0.90 106.727 238.597 0.90 173.848 267.195 0.90 281.961 279.456 0.91 317.148 298.527

Peak 0.898 48.392 232.063 0.89 140.741 252.212 0.90 257.474 261.622 0.88 233.928 289.316

Structural analysis of 5’ flanking region of
dromedary milk protein gene(s):

The primers for amplification were designed and six
5’ flanking regions of milk protein genes, viz. α- Casein,
Lactoperoxidase, Whey Acidic Protein, Lactoferrin,
Peptidoglycan RP, α- S1-Casein and α-casein were
successfully amplified in the dromedary. The amplified
fragments were characterized by RFLP using suitable
restriction enzyme. (Table 11, Fig.1 &2). The amplicons
were eluted using gel extraction kit and products were
cloned in pGEM-T easy cloning vector. Full length
sequencing was carried out. Further analysis of the

Table 11:Characterisation of 5’ flanking regions of
dromedary by RFLP

Promoters Product RE Fragments (bp)

k- Casein 1184 bp EcoRI 441, 743

Lactoperoxidase 1205 bp Msp I 330, 875

Whey Acidic Protein 1310 bp EcoRI 349, 961

Lactoferrin 1085 bp PstI 115,  964

Peptidoglycan RP 476 bp PvuII 103, 373
(Exon-1)

á- S1-Casein 623bp Msp I 152, 471

â-casein 571 bp PvuII 140, 431

Fig. 1. Gradient PCR amplification of Lactoperoxidase5’ flank-
ing regions in dromedary (Lane 2-13),
Lane 1: λλλλλDNA/EcoRI+HindIIIMarker.

Fig. 2. RFLP of k-Casein 5’flanking region in dromedary
(Lane 2,4,5), Lane 1:100bp ladder
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sequence was carried out for k-casein. The dendrogram
was constructed (Table 12). The results suggested that
the k-casein 5’ flanking region and partial gene conserved
across dromedary and Bactrian camels. The sequence
homology was about 80% with equines and about 85%
with buffalo, sheep and goat.

Table 12: Kappa Casein Promoter Sequence

T A G A A A A T C T C A A C T T A C T C T G T
G C A A A C T G A A T A A A C A T T T T A G
G G T T C T A A A C A T C A C T C C T A
A C T T T C T A A G A C A T G A A A T A C T T
C T A A G A A A A A G A G G A C T A C A
A C A C A A T G C T G T T A T T A T T T C T T G T T T G T G T
T C T G G C A G T C C T C AT T G A T T C C T G T A A AT A C
C T C A A T C T G G C C A A G G A C T
T C A T A G C T A A G G T G A A G T C 2 A C
A G T TA A C AT T T T T T T C T C C A G A G A A AT G TAT G C A
A A A G A A A A T A T T C T T C T C T G A A
T C A T C T A A G C A A A T T A T T
T G G T T A G C T A T A T T T T A C C A A A A T A T C T
C C C A T A T T G G T A G T T T T A T G A T A T
A T A C T T T G T A A G T T A G A A T G
A G C T G T C T T T G A A A C A A A A C
A A T T A T T C T G A A T T C A A T A A T T T A A T T T T
G T A T T T C C C G A A T G T T T C A C C T G T
A T T A T T G A A A T T T A A A A A T C T A A A T
G C A A C A T T G A T T C A T A A A A G G T T A
A T C A A T C A T C A A G T A T A C A T T G A A
T G T T T A T A C C A T G A A C T T A C T G A A
G A A T A A A A T G C A A A T G G C T T T G C
T A C T T T A T A T T G A T T A A A A T A T T T C A
T AT T T A G AT T T A A C T T G T AT G A A G T T G C T C T T
G G G T A T A T T T A A G A A A T G G T C T G T T T T
C T A A T T T C T G A A A A T C A A T G A T T G T A
A G T C T G G A A G G A A G A T G A C C A A
C C A C A G C C C AT A ATAT ATATA G A G G G T C A C T T
G A T A T C C A G G T T C T T A A A C T A A A A A
G A A A C A T T T G A A T A T A A A A G T G T T G
T G A C C A G C T A T T A T C A T T T T A A C A A
TACCTTCCAATTCAAATAGGTGGAACTCGTTGATTG
A G A A T G C A A T T A A T T T T T T A A A A C T C
C T A T A T A T T T T T T C A T A A A A C A T A A
AAATGCATTCTTTAAAAAGGTGGATAGTCTCTTTTCA
A G C T T T A T A A A T G A C A A C T G T G T T T C C
T C C T A T G C A C T T C A C T A A C C A C A G G T
G A C A C A A A G A T G A C T C T G C T A T C G T C A
A A T C T T T C C T T T T T G T C A T C T T C C T A T
T G G G T G G A A A G T A G G A G G G A G AT A A AT C A C
A T G A G C C A A A G C A C T A A C A C C C A T T A A T
TAGTCTCCAGCTATTTACCT

Camel Physiology

During the year camels in different physiological
stages like Pregnancy, Non pregnant, Pubertal and pre

pubertal stages were evaluated for body scores on the
five point scale. The physiological responses were
recorded as per their Body condition score (BCS). BCS
in most of pregnant and lactating animals was  either 3
or 3.5 attributed to better  management conditions.
Haematological and biochemical parameters did not
reflect any significant change (Table 13).

Results shown in the given table 14, indicated that
blood Malondialdehyde levels were significantly(p<0.05)
higher in lactating camels than the control, while reduced
glutathione and catalase levels were significantly(p<0.05)
lower in lactating she camels. In the pregnant camels
reduced glutathione and catalase levels were significantly
(p<0.05) lower than the control camels however there
was no significant difference found in the blood
malondialdehyde levels than the control camels in
pregnant camels. Plasma vitamin E levels were found
similar  in lactating and pregnant camels than the control.

To know the relationship between body condition
score (BCS), placenta weight and calf weight, a study
was conducted on 18 females with 3.0 BCS and 29
females of 3.5 BCS. This study showed that camel with
BCS 3.0 has lower placenta weight and calf weight than
animals with BCS 3.5 but the difference was non
significant.

Camel draught evaluation:

In order to know the effect of ploughing on
haematological and blood biochemical parameters in
both adult male (n=5) and female (n=6)  work camels
the study was conducted in three villages viz. Ranasar,
Doradas and Bisanpura of District, Jhunjhunu. All studied
haematological parameters were in normal range in both
male and female camels before work. After the camels
were put up to work of ploughing for 12 hours with one
hour rest interval, the haematological parameters viz.,
packed cell volume (P<0.05) and RBC (P<0.001)
content decreased significantly in both male and female
camels. Haemoglobin value also decreased in both but
in male it decreased at (P<0.05) and in females at
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Table 13: Relationship of BCS of pregnant and lactating camels with physiological, haematological, biochemical, and hormonal
indices

PARAMETERS Pregnant Lactating

BCS3.0 BCS 3.5 Overall BCS3.0 BCS 3.5 Overall

Physiological response

Temperature (°C) 37.7±0.11 37.5±0.15 37.6±0.10 37.7±0.08 37.7±0.07 37.7±0.05
Pulse rate (pulse/min) 60.8±0.67 59.9±0.88 60.3±0.55 58.8±0.50 59.0±0.40 58.9±0.32
Respiration rate (breath/min) 16.1±0.35 15.6±0.46 15.8±0.29 15.3±0.26 16.6±0.21 16.0±0.17

Blood biochemical parameters

Total protein (g/dl) 8.1±0.32 7.4±0.46 7.8±0.28 7.5±0.24 7.7±0.20 7.6±0.15
Cholesterol (mg/dl) 34.9±3.18 38.9±4.5 36.9±2.76 44.9±2.35 47.8±1.92 46.4±1.52
Albumin (g/dl) 4.0±0.21 4.1±0.30 4.1±0.18 4.5±0.17 4.4±0.16 4.4±0.12
Glucose (mg/dl) 94.6±4.24 99.2±6.0 96.9±3.67 79.7±3.8 78.9±2.73 79.3±2.34
Creatinine (mg/dl) 1.6±0.05 1.4±0.08 1.5±0.05 1.4±0.05 1.4±0.03 1.4±0.03
Haemoglobin (g/dl) 11.8±0.13 12.3±0.18 12.0±0.11 12.6±0.09 13.0±0.08 12.8±0.83
PCV(%) 36.4±1.74 38.7±2.47 37.5±1.51 40.3±1.29 43.5±1.05 41.9±0.83

Stress Endocrines

T3 (ng/ml) 1.6±0.22 1.5±0.31 1.6±0.19 2.0±0.16 2.2±0.13 2.1±0.10
T4 (ng/ml) 133.3±14.13 173.3±20.0 153.3±12.24 157.9±10.4 140.0±8.52 148.9±6.7
Cortisol (nmol/l) 136.3±21.22 120.0±30.0 128.1±18.38 189.1±15.67 224.7±12.80 206.9±10.12

Blood Cell counts

TEC (106/μl) 8.0±0.07 8.1±0.09 8.1±0.06 8.3±0.05 8.4±0.04 8.3±0.03
TLC (103/μl) 136.3±8.94 120.0±12.65 128.1±7.74 11.8±6.60 12.1±5.39 12.0±4.26

DLC (%)

Neutrophils 34.0±0.83 33.3±1.18 33.7±0.72 32.5±0.61 32.2±0.50 32.3±0.40
Lymphocytes 59.6±1.88 63.3±2.66 61.5±1.63 59.6±1.39 57.7±1.14 58.6±0.90
Monocytes 2.4±0.26 2.7±0.37 2.5±0.23 2.4±0.19 2.5±0.16 2.5±0.12
Eosinophil 3.5±0.3 4.2±0.42 3.8±0.26a 3.1±0.22 3.1±0.18 3.1±0.14b

Basophil 0.7±0.15 1.0±0.21 0.8±0.13 0.5±0.11 0.3±0.09 0.4±0.07

Table 14 : Biomarkers of oxidative stress per ml of whole blood

Pregnant (N6) Lactating(N5) Non pregnant-non lactating(N10)

Malondialdehyde (nanomol/ml) 28.11±0.44* 26.08±1.40 25.86 ±0.91

Catalase (IU/ml) 3569 ±322* 3251 ±569* 5759±174

Reduced glutathione (mg/dl) 9.66 ±1.13* 10.44 ±1.58* 16.06±0.82

Plasma Vitamin E (mg/L) 2.31 ±0.42 2.75±0.29 3.00±0.13

*significant (p<0.05)
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(P<0.001) level. All biochemical parameters studied
except albumin were also marginally decreased after the
ploughing work in male and female animals. The level of
albumin was slightly increased in both groups of animals
after completion of draught work. The difference in
biochemical parameters was not significant (Table 15).

Camel Reproduction

Phero-Chemical analysis in the urine of dromedary
camel (Camelus dromedarius)

In order to detect the possible pheromones in urine
of nonpregmant females during nonbreeding and
breeding season and compare it with pregnant camels,
the study was undertaken in which by  ultrasonography-
all the experimental  females were identified as (i)
pregnant, (ii) non-pregnant with follicles during the non-
breeding season  and their urine was collected in natural
condition with least disturbance to animal. Similarly during
the breeding season the females were again identified
with follicles by ultrasonography and urine samples were
collected on the day of mating (natural selection of female
by male for mating) (table16) and the samples have been
sent to IPFT, Gurgaon for further analysis.

Table 15: Haematological and biochemical blood attributes on male and female camels before and after work

Parameters Male Females

Before Work After Work Before Work After Work

Haematological

Hb* (g/dl) 11.68±0.22 10.76±0.08 10.91±0.31 10.23±0.35
RBC** (x106/ìl) 10.6±0.11 9.98±0.08 9.60.31 8.65±0.32
PCV* (%) 33.2±0.66 31.64±0.48 32.5±0.81 30.5±0.62

Biochemical

Glucose (mg/dl) 85.4±2.78 80.2±0.91 84.33±0.76 81.66±0.42
Total Protein (g/dl) 7.57±0.45 7.14±0.22 7.710.28 7.43±0.27
Albumin (g/dl) 4.74±0.28 4.94±0.43 4.22±0.15 4.72±0.22
Cholesterol (mg/dl) 33.78±1.89 32.13±3.13 40.112.69 37.89±2.08
Glucose (mg/dl) 85.4±2.78 80.2±0.91 29.87±5.28 28.48±2.66

*(P<0.05) and **(P<0.001)

Table 16: Follicular size in mated female camels

Animal No. Mating on day after Follicle size on
commencement of study day of mating (mm)

Left Right
ovary ovary

B 541 0 18, 20

4 10

10 17

B 631 3 23 16

8 Many follicles

coalesced

24 17 17

B 611 12 24 15

B 477 14 8 11

B 561 15 8 5

B 481 18 48 53,33

B 621 21 20

B 575 22 43 15, 11

B 627 25 17, 9
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Camel Biochemistry

Production and evaluation of bioactive compounds
from camel milk

In order to assess the bioactive properties of
fermented milk the milk samples were collected from 16
she camels in their late lactation stage i.e. from healthy
four camels of each breed viz. Bikaneri, Jaisalmeri,
Kachchhi and Mewari. Further, milk samples from four
of each lactating Rathi cows and buffaloes were also
collected.

All the samples were analyzed for their chemical
composition viz. fat, protein, SNF and pH. Each sample
was divided in three groups raw, pasteurized and boiled.
These were fermented using Lactobacilli Acidophilus
starter culture to produce bioactive peptides. Samples
were processed by centrifugation and the transparent
supernatants were kept at -20 0C for further analysis to
evaluate bioactive properties.

Antioxidative Property in camel milk

The antioxidant concentration (mM relative to the
concentration of Trolox standard) in the supernatants of
raw milk samples of all the four Bikaneri, Jaisalmeri,
Kachchhi and Mewari breeds  was measured using
antioxidant assay kit. The antioxidant level before and
after fermentation  ranged from 0.04±0.008 to
0.05±0.01 and 0.53±0.03 to 0.59±0.04 respectively

(Table 17). The antioxidant activity recorded was
significantly (p<0.001) higher in the fermented in
comparison to raw milk samples (before fermentation)
in all the four breeds of camels while no significant
difference was recorded among the camel breeds.

Antimicrobial Property in camel milk:

In an antimicrobial study with fermented milk
supernatants, the pooled supernatant of fermented milk
samples of Kachchhi breed was used to assess its
inhibitory action against E. coli. Different concentrations
as 1.0, 2.5 and 5.0 per cent of the supernatant were
used and results revealed that there is complete inhibition
of bacterial growth at 5 per cent while 40.9 percent
reduction in bacterial growth was observed at 2.5
percent. However at 1 per cent concentration no
significant reduction in bacterial growth was observed
(Table 18).

Table 17: Determination of antioxidant activity in raw milk
samples before and after fermentation in different
breed of Indian camels*

Camel Breeds Antioxidant Activity (mM)

Before fermentation After fermentation

Bikaneri 0.04±0.008 0.54 ± 0.03

Jaisalmeri 0.04 ±0.003 0.53 ±0.09

Mewari 0.05± 0.022 0.59 ± 0.04

Kachchhi 0.05±0.010 0.53±0.07

* Mean value ± SE of four milk samples

Table 18: Study of inhibitory action camel fermented milk
supernatant against E. coli

LB agar plates No. of E. coli colony*

1 % 2.5% 5 % Control

R1 38 24 Nil
47

R2 37 14 27

R3 38 27 36

Total 113 65 110

*@ 1:105  per plate

Assessment of commercial viability of camel milk
and its value added products

Camel milk and milk products developed and to
popularize and assess their commercial viability viz., kulfi,
flavored milk, pasteurized milk, tea and coffee were sold
in the Centre’s camel milk parlour. Sale from the camel
milk and milk products was highest in December 2012
(Fig. 3). Camel milk and milk products were sold for
Rs. 3, 74,710/- during the year.
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Camel Health

Parasitic diseases

The surveillance of  important parasitic diseases of
camel and likely vectors were collected during Camel
Health Camps organized at  various places. The parasitic
disease Trypanosomosis caused by Trypanosoma
evansi put forth a constant threat to the camel husbandry
leading  to both morbidity and mortality. Besides, GI
nematodiasis, Hydatidosis, etc. have also been recorded
during the present year.

Trypanosomosis in camel

Trypanosomosis caused by Trypanosoma evansi ,
a major enzootic disease of the dromedary camels and
occur in both acute and chronic forms was diagnosed
by detection of either antigen or antibodies specific to
Trypanosomes and polymerase chain reaction exploiting
a set of VSG gene primer was amplified for this detection
of active carrier state of infections in camel.  PCR  found
to be superior to Parasitological interpretation  in
diagnosing the active carrier state of cameline Surra. The
periodical occurrence of T. evansi infection in camels
was compared using blood smear examination and PCR
methods.

A total of 518 blood samples were screened and
30.30% were found positive for trypanosomiasis by
blood smear examination and 41.89% by PCR

detection. The biochemical and enzymatic profile of
trypanosomiasis and healthy camels were shown in Table
19.

Table 19: Comparative mean ± SE of some biochemical
parameters from naturally T. evansi infected
camel.

Sl. Parameter Healthy camel T. evansi Infected
No. (n=12) camel  (n-15)

1. Glucose(mg/dl)    95.05±4.93    26.49±4.39

2. Alanine amino       6.69±0.57    23.67±3.58
transferase (U/L)

3. Aspartate amino  18.29 33.79±2.69   52.39  72.46±2.72
transferase (U/L)

4. Alkaline Phos-  54.20±5.37 151.88±11.14
phatase (U/L)

5. Gamma glutamyl  8.21±0.25  18.28±2.38
transferase (U/L)

There is significant increase in all four enzymes from
naturally T. evansi infected camels. This observation may
be attributed to damage of hepatic cells and the change
in blood glucose may be attributed as a common change
that may be due to excess utilization of blood sugar by
parasites and also depletion of host glycogen.

Gastrointestinal helminth infection in camel

Camel seem to be also prone to helminthic infection
due to grazing habit in addition to browsing trees.
Gastrointestinal helminthiasis is one of the important
parasitic diseases of camels.The different types of
infection recorded were mostly Strongyles, like
Haemonchus, Trichostrongylus, etc. Besides,
Strongyloides, Trichuris infection were also noticed with
lesser prevalence rate.

A total of 300 faecal samples were screened for
parasitic examination and found 47.31% infection rate
in 1-3 years age group and 30.52% in >3 years age
group.

Fig. 3: Sale of milk and milk products during 2012-13
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Hydatidosis in camel

During the period, 2 camels examined through
postmortem were found infected with Hydatid cyst. E.
granulosus hydatid cysts were obtained from both lungs
and liver of camel. All the cysts collected were found
fertile in nature with the presence of growing
protoscoleces. The hydatid cyst in camel irrespective of
their organ involvement found multivesicular with several
communicating chambers or loculi. The protoscolex of
E. granulosus is central in the biological cycle of that
parasite and is of particular interest in primary and
secondary infections.

BACTERIAL AND FUNGAL DISEASES

In total of 31 visits  made in villages of Morkhana,
Gigasar, Surdhana, Jaimalsar, Norang-desar, Husansar,
Shobhasar Deshnokh, Khajuwala, Bamblu and Hamera-
rajera of Bikaner once or with more frequency, of the
total 306 cases attended 16 cases of bacterial and fungal
infections of skin infections  and 2 mastitis were treated.
The samples  were collected from affected camels and
isolation and identification of causative agents revealed
bacterial infections with Staphylococcus aureus (2) from
mastitis and From skin infections fungi revealed were
Microsporum nanum (3), M. canis (1), Trichophyton

verrucosum (2), T. soudanense (2), Candida albicans
(2) and Aspergillus spp. (3).

Effective treatment of skin candidiasis (thikria) in
camel calves:  Fifteen naturally infected camel calves
with skin candidiasis, were divided into three groups of
five calves each, in such a way that each group had the
calves with varying degree and severity of the lesions.
Aseptically collected skin scrapings of these calves were
examined for mycological examination by culturing on
Sabourauds dextrose chloramphenicol agar plates.
Following treatments regimens were followed in these
calves.

Gp.1: 2% potassium iodide in distilled water was
applied topically with a duster cloth on alternate days till
complete recovery of the lesions.

Gp.2: 6% sulphur (80% sulphur; contact fungicide used
in agricultural operations) in mustard oil (Brassica spp.)
was applied topically with a duster cloth on alternate
days till complete recovery of the lesions.

Gp.3: on the 1st day lesions were washed with sodium
thiosulphate (10%) solution. Starting the next day 6%
sulphur (80% sulphur; contact fungicide used in
agricultural operations) and 3% salicylic acid in mustard

Heavily infected camel calf Calf after debris removal
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oil (Brassica spp.) was applied topically with a duster
cloth on alternate days till complete recovery of the
lesions.

Lesions were observed before each application for
growth of the fungus in terms of debris formation or
visibility of mycelium, healing of the lesions was confirmed
in terms of healthy appearance of the skin and growth of
the hairs. Finally skin scrapings from these calves were
examined mycologically within three days of the
discontinuation of the therapy.

All the three treatments were found effective whereas
treatment Gp.3 was comparatively more effective based
on rate of recovery of hair in 7 applications (Table 20).

Clinico-pathological investigations in diseased
camels

The causes of morbidity and mortality in clinical cases
for the year 2013 were investigated and were found to
be —debility/emaciation, diarrhoea, prolapse of uterus,
pyrexia, lameness, dermatitis, thikria, trypanosomiasis,
haemonchosis, abortions, dystokia, still birth, premature
birth, mastitis, calf diarrhoea and mange.From total 22
mortalities and ailing animals a total of 108 clinical
samples collected which includes blood (49), milk (18),
faeces (8), Lymph node aspiration (13) and abortion
material (from 20 fetuses).

Histopathological studies in trypanosoma infected
aborted fetuses revealed thickened alveolar wall, fibrous
tissue proliferation and round/oval eosinophilic yeast cells
inside alveoli of lungs (Fig. 4). The identification of yeast

Table 20: Efficacy of different treatment regimens against skin candidiasis in camel calves

Treatment Duration of Gross recovery Mycological recovery Recovery of hair growth at
groups treatment from lesions the end of the treatment

Gp. 1 10 treatments (19 days) 5/5 5/5 2/5

Gp.2 8 treatments (15 days) 5/5 5/5 2/5

Gp.3 7 treatments  (14 days) 5/5 5/5 3/5

Fig. 4. Lung showing eosinophilic yeast cells (arrow)
inside alveoli. H &E X400

cells was attempted by PCR by amplification of CAP59
gene of Cryptococcus neoformans fungus but was
found negative. The liver showed vacuolar degenerative
changes and diffuse necrosis of hepatocytes, brain
showed neuronal degeneration, necrosis and congestion
and kidney showed tubular degeneration.

Tuberculin skin test performed on 22  camels
revealed positive tuberculin reaction in 8 camels but the
milk and prescapular lymph node aspiration samples from
these 8 camels were processed for culture on LJ media
slants revealed no growth. These milk and prescapular
lymph node aspiration samples were also subjected to
DNA extraction and PCR for amplification of hupB gene
which revealed seven samples to be negative and only
one milk sample may be suspected for tuberculosis  and
further confirmative tests are under progress (Fig. 5).
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was carried out. Sequence analysis revealed that the
Dromedary camel shared 99.4% and 98.3% sequence
identity at the nucleotide and amino acid level,
respectively, with the Bactrian camel. On the other hand,
Ilama showed 99.0% and 97.1% sequence identity at
the nucleotide (nt) and amino acid (aa) level,
respectively.The Dromedary camel IL-10 exhibited
62.6% and 68.5% sequence identity at the nucleotide
and amino acid level, respectively, with vIL-10 from
camel. A phylogenetic tree was constructed based on
amino acid sequences of IL-10 gene of common
livestock species and parapoxvirus species. It was found
that the three camelid species viz., the Dromedary camel,
the Bactrian camel and Ilama are forming cluster.

Interferon-Gamma gene of the Dromedary camel
was cloned at EcoRI and NotI sites of bacterial
expression vector-pET 32 (a) and the recombinant
plasmid obtained was named as pETCAMELGAM. It
was found that interferon-Gamma of the Dromedary
camel was expressed as a fusion protein of 38kDa size
(Fig.7).

Fig. 5. PCR amplification of hupB gene of M. bovis.
Lane M- 100bp marker, lane 1- milk sample B515, lane 2-
lung sample from tuberculosis suspected case, lane 3- negative
milk

Characterization of Toll like receptors in camel

The TLR-2 gene of dromedary and bactrian camel
has been amplified and cloned into pGEM-T vector and
sequenced successfully. The TLR-2 gene sequences have
been submitted to NCBI. Partial amplification of TLR-
5 gene of dromedary camel has been achieved and
cloned into pGEM-T vector and sent for sequencing.
Simultaneously, the amplification of other TLRs is under
progress.

Molecular cloning and characterization of cameline
cytokine gene (s)

The complete sequence of the Dromedary camel
IL-10 and its comparison to corresponding amino acid
sequences from six other mammalian sequences as well
as four other PPV are shown in Fig 6 . The open reading
frame (ORF) of Dromedary camel IL-10 is 537 bp in
length, encoding a length of polypeptide with 178 amino
acids. Comparison of the Dromedary camel IL-10 with
the corresponding sequences of six farm animal species

Fig. 6. Alignment of deduced amino acids sequences of the
Dromedary camel IL-10 with other livestock species and
parapoxviruses using the software BioEdit Version 7.0.9.

Shaded areas indicate the conserved regions
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Fig. 7. Expression of camel IFN-gamma in E.coli

1,2 & 4-clones; 3-Marker; 5- Uninduced; 6-Vector

Epidemiology of viral diseases of camels

The complete nucleotide sequences of the epidermal
growth factor (EGF) encoding gene of CMLV obtained
from India and its comparison to EGF encoding genes
of other orthopoxviruses was carried out. The size of
the EGF encoding gene of CMLV obtained from India
was 418 bp. There is an addition of one cytosine residue
at position 132 of the EGF encoding gene of the CMLV
isolate from India. Due to this mutation, as expected,
the resultant protein was a truncated polypeptide.

Fig. 8. Phylogenetic tree based on nucleotide  sequences of
EGF encoding gene of different orthopoxvirus species

Table 21: Percent identity of nucleotide (nt ) of epidermal growth factor  gene of CMLV-India with different orthopoxviruses

Sl.No. Virus isolate Host Country and year NCBI %  nucleotide
of isolation Accession No. identity

1. Camelpox virus-Bikn Camel India, 2008 JQ917914 -

2. Camelpox virus-CMS Camel Iran AY009089 98.8

3 Camelpox  virus M-96 Camel Kazakhstan AF438165 98.8

4 Taterapoxvirus Gerbil Dahomey 1968 DQ437594 97.3

5 Cowpoxvirus Callithrix jacchus Germany,2002 HQ420898 97.1

6 Vaccinia virus Not available Not available AY313848 96.9

7 Rabbitpoxvirus Not available Not available AY484669 96.4

8 Variola virus Not available Not available DQ441447 94.7

Nucleotide sequence homologies of EGF gene of
CMLV obtained from India and the other orthopoxviruses
(complete sequences available) are shown in Table 21.
The nucleotide sequences of the EGF encoding gene of
CMLV obtained from India showed 98.8% identity with
both CMLV-Kazakhstan and CMLV-Iran strains, which
was further confirmed by phylogenetic analysis (Fig. 8).

Similarly, the complete amino acid sequences of golgi
anti apoptotic protein (GAAP) encoding gene (obtained
through sequencing) and its relation to GAAP gene of
other orthopoxviruses was also carried out. The open
reading frame of the GAAP gene of CMLV obtained
from India was 714 bp in length, encoding 237 amino
acids.
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Deduced amino acid sequence homologies of the
GAAP encoding gene of CMLV obtained from India
and the other orthopoxviruses (complete sequences
available) are shown in Table 22. Both the nucleotide
and deduced amino acid sequences of this gene showed
99.5% identity with CMLV-Kazakhstan, which was
further confirmed by phylogenetic analysis (Fig. 9).

The open reading frame (ORF) of IL-10 from camel
parapoxvirus  is 561 bp, encoding 187 amino acid
polypeptide. The first third of the amino terminal of the
proteins exhibits the variation whereas the carboxy
terminal portion of the proteins possesses the conserved
regions. Comparison of the sequences of vIL-10 from

camel with the corresponding sequences of seven farm
animal species and three PPVs available in the database
was carried out.  Sequence analysis revealed that vIL-
10 from camel shared 84.7% and 83.4 % sequence
identity at the nucleotide and amino acid level,
respectively, with vIL-10 from reindeer. With camelids,
PCPV- camel showed 62.5-62.8% and 68.0-68.5%
sequence identity at the nucleotide and amino acid level,
respectively. Among the artiodactyles, cattle shared
highest sequence identity with vIL-10 from camel, i.e.,
63.1% and 72.2 % sequence identity at the nucleotide
and amino acid level, respectively.

Similarly, the dsRNA binding protein (RBP) encoding
gene of parapoxviruses (PPVs) from the Dromedary
camels, inhabitating different geographical region of
Rajasthan, India were amplified by polymerase chain
reaction using the primers of pseudocowpoxvirus
(PCPV) from Finnish reindeer and cloned into pGEM-
T for sequence analysis. Analysis of RBP encoding gene
revealed that PPV DNA from Bikaner shared 98.3 %
and 76.6 % sequence identity at the amino acid level,
with Pali and Udaipur PPV DNA, respectively.
Reference strains of bovine papular stomatitis virus
(BPSV) and PCPV (reindeer PCPV and human PCPV)
shared 52.8 % and 86.9 % amino acid identity with RBP
gene of camel PPVs from Bikaner, respectively. But
different strains of orf virus (ORFV) from different

Table 22. Per cent identity of nucleotide (nt ) and amino acid ((aa) of golgi anti apoptotic protein gene of CMLV-India with
different orthopoxviruses

Sl.No. Virus isolate Host Country and year NCBI % Identity
of isolation Accession No.

nt aa

1 Camelpox virus-Bikaner Camel India, 2008 JF975616 - -

2 Camelpox virus-CMS Camel Iran AY009089 98.4 98.3

3 Camelpox  virus M-96 Camel Kazakhstan AF438165 99.5 99.5

4 Cowpoxvirus Human Germany, 1998 HQ420897 98.1 96.6

5 Vacciniavirus Not available Not available DQ121394 97.3 94.9

6 Monkeypox virus Human Zaire HQ857562 67 49.1

Fig 9. Phylogenetic tree based on amino acid sequences of
GAAP encoding gene of different orthopoxvirus species
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geographical areas of the world shared 69.5-71.7 %
amino acid identity with RBP gene of camel PPVs from
Bikaner.  These findings indicate that the camel PPVs
described are closely related to bovine PPV (PCPV) in
comparison to caprine and ovine PPV (ORFV).(Fig.10).

Camel Nutrition

Metagenome of digestive tract  of camel

In order to study the microbial diversity of gut
metagenomes of camel faecal samples were collected
from clinically healthy four adult camels and four camel
calves of Bikaner district maintained under extensive
system of management and stored at -80°C till further
DNA extraction. Two faecal samples were pooled and
a representative sample was subjected for further
genomic analysis. DNA extraction and quantification
followed by library preparation as per Ion ChIP-Seq
Library Preparation Protocol and template was prepared
using Ion OneTouch™ 200 Template Kit. Sequencing
run was performed using Ion PGM 300 sequencing kit
on Ion PGM sequencer (Life technologies) at Anand
Agricultural University, Gujarat.  The taxonomic and
functional analysis of these metagenomes was performed
using different databases as ribosomal RNA databases
and protein databases with functional hierarchy
information.

The distribution of taxonomical domains based on
RDP database is shown in Fig. 12.  Based on RNA and
Protein data sets the bacterial domain constitutes the
major domain ranging 70-100% from different databases.
The data was compared to RNA databases and Protein

Fig. 10.  Phylogenetic tree based on amino acid sequences
of dsRNA binding protein  encoding gene of different

parapoxvirus species

PCR amplification, cloning and sequencing of Heat
shock protein 70 encoding gene (HSP A1B) of the
Dromedary camel were carried out successfully. The
gene sequences of Heat shock protein 70 encoding gene
(HSP A1B) of the Dromedary camel amplified from the
total cellular RNA isolated from the blood were
submitted to GenBank, for which the assigned GenBank
accession No. is KC616314.  Sequence analysis of Hsp
70 gene revealed that the Indian Dromedary camel
shared 99.3 % identity at the amino acid level with
humped cattle (Bos indicus) and buffalo. Dromedary
camel from Russia cattle (Bos taurus), sheep and horse
shared 99.2 % identity at the amino acid level with the
Indian Dromedary camel. A phylogenetic tree was also
constructed based on the amino acid sequences of Heat
shock protein 70 encoding gene (HSP A1B) of different
livestock species and human (Fig.11).

Fig. 11. Phylogenetic tree based on the amino acid se-
quences of Heat shock protein 70 encoding gene

(HSP A1B) of different livestock species and human
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databases using a maximum e-value of 1e-5, a minimum
identity of 80 %, and a minimum alignment length of 50
measured in aa for protein and bp for RNA databases.

Phylogenetic Classification

Based on RDP database, in the adult camel group
(Ionxpress MG 3, IonXpress MG 4) and camel calves
group ((Ionxpress MG 6, IonXpress MG 7), the
phylogenetic distribution revealed abundant hits were for
the Firmicutes followed by bacteroidets, verrucomicrobia
and proteobacteria.  Based on RDP database  the
microbial diversity found in the bacterial domain and the
comparison of the per cent phylum distribution among
different metagenomes is shown in Fig. 13. The genera
found in the most abundant phyla of adult camels and
camel calves are shown in Figs. 14 &15. The mean per
cent of bacterial genera in adult  camels showed a
majority of Bacteroides, Clostridium, Bacillus,

Fig. 12: RDP database

Eubacterium, Ruminococcus etc. and  in camel calves
Clostridium, Ruminococcus, Eubacterium,  Treponema,
Bacteroides etc Figs. 14-15.

Functional Classification

The functional hierarchies in adult camels and camel
calves based on subsystems are shown in Figs. 16 and
17, respectively.  In adult camels clustering based
subsystems followed by carbohydrates, virulence,
disease and defence showed more than 10 % abundance
and the  respiration, sulfur metabolism, aminoacids and
derivatives, RNA metabolism, protein metabolism,
phages, prophages, transposable elements and plasmids,
photosynthesis, membrane transport, stress response,

Fig. 13: Percent abundance of phyla in different bacterial
metagenomes of calves and   adult  camels based on RDP Database

Fig. 14: Different Generas of Bacteroidetes phylum in adult
camels

Figure 15: Different Generas of Bacteroidetes phylum in
camel calves
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Comparative percent functional hierarchy in adult
camels and camel calves  based on COG’s (Fig. 18)
revealed that in camel calves cellular processes and

Fig. 17: Functional  hierarchy in camel calves based on
subsystems

Fig. 16: Functional  hierarchy in adult camels based on
subsystems

cell wall and capsule, DNA metabolism, secondary
metabolism, Cofactors, Vitamins, Prosthetic Groups,
Pigments, miscellaneous, regulation and cell signaling,
nucleosides and nucleotides, carbohydrates, nitrogen
metabolism, cell division and cell cycle, and Metabolism
of Aromatic aminoacids showed more than 1-10%
functional abundance. In camel calves DNA metabolism,
RNA metabolism, Metabolism of Aromatic aminoacids,
clustering based systems showed more than 10 %
abundance and the  secondary metabolism, protein
metabolism, miscellaneous, regulation and cell signaling,
stress response, sulfur metabolism, membrane transport,
aminoacids and derivatives, nucleosides and nucleotides,
carbohydrates, nitrogen metabolism,cell division and cell
cycle, iron acquisition and metabolism, motility and
chemotaxis showed more than 1-10% abundance.

Fig. 18: Comparative percent Functional hierarchy in adult
camels and camel calves   based on COG’s

signalling followed information storage and processing,
metabolism functionality are higher where as in adult
camels metabolism is the highest functionality.
Comparative percent functional hierarchy in adult camels
and camel calves based on KO (Fig. 19) revealed highest
functionality toward metabolism level functions followed
by organismal systems.

Fig. 19: Comparative percent Functional hierarchy in adult
camels and camel calves  based on KO

Comparative performance of lactating camels fed
100 and 75% of their requirement

Ten newly calved lactating camels divided equally in
two groups were fed up to 42 weeks according to 100



30 NRCC Annual Report 2012-13

and 75 % of  nutrient requirement recommendations and
comparative performance were evaluated on roughage
and concentrate 50:50 ratio based complete pellets diet
having 10% CP and 58.90% TDN. Feeding lactating
camels 75% of requirement resulted in significantly

Table 23: Overall Performance of dam (42 wks)

Parameters Gr.-100% Gr.-75%

Initial b. wt 601.32±23.06 594.04±27.23

 Final b. wt 620.25±24.68 604.40±31.42

Total gain (kg) 18.93 10.38

Avg. Milk  Yield (kg/d) 5.01±0.30 4.02±0.22

Avg. DMI (kg/d)** 10.56±0.48 7.26±0.50

Feed efficiency* 2.22±0.23 1.94±0.26
(Kg DMI /kg MY)

*P<0.005;  **P<0.0001

Fig. 20: Monthly body weight changes during lactation

(P<0.01) lower DMI (7.26 Vs 10.56Kg/d) and also
resulted in lower weight gain (Fig. 20), milk yield but
feed efficiency was significantly (P<0.05) better  in group
fed 100% compared to group fed 75% of requirement
(Table 23). Milk composition presented in both groups

Table 25: Percent digestibility of nutrients during different stages of lactation

Groups Percent digestibility

DM CP EE CF NFE

Early  stage < 90 d

Gr.I 60.62±2.87 59.10±4.67 82.83±3.81 29.57±3.81 79.62±3.24
Gr.II 53.90±3.81 48.94±5.24 74.19±7.40 24.49±4.87 75.32±5.72

Mid stage (110-200 d)

Gr.I 59.15±1.91 80.32±1.72 77.33±1.20 25.63±5.53 64.14±0.91
Gr.II 51.09±0.27 81.55±1.07 81.55±1.0 33.67±3.42 55.38±1.40

Late stage (<200 d)

Gr.I 60.64±3.26 81.32±1.09 77.74±0.96 21.24±3.53 71.26±1.40
Gr.II 54.71±2.02 81.10±1.82 79.85±1.40 18.56±5.27 59.15± 3.12

Table 24: Percent milk composition during experimental period

Groups Milk composition

Fat Protein Lactose Total Solids Ash SNF

Early  stage < 90 d

Gr.I 3.15±0.10 2.60±0.004 4.32±0.002 18.75±0.010 0.89±0.000 7.73±0.004
Gr.II 2.98±0.007 2.48±0.002 4.08±0.005 17.57±0.22 0.82±0.001 7.53±0.006

Mid stage (110-200 d)

Gr.I 2.95±0.007 2.31±0.003 3.94±0.003 16.35±0.14 0.80±001 6.96±0.008
Gr.II 2.81±0.11 2.26±0.003 3.98±0.006 17.97±0.005 0.82±0.001 6.96±0.009

Late stage (<200 d)

Gr.I 2.90±0.004 2.19±0.001 3.73±0.004 16.35±0.14 0.77±000 6.63±0.06
Gr.II 2.75±0.11 2.15±0.009 3.67±0.001 17.97±0.005 0.75±0.002 6.51±0.004
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was similar except total solid in early lactation and fat
and protein in late stage of lactation (Table 24).No
significant effect was observed in digestibility of nutrients
in both the groups (Table 25). The growth of calves born
to these two group females who were maintained on
dam’s milk and feed pellets was similar (Fig. 21).

Fig. 21: Monthly changes in body weight of calves

Assessment of nutritional status of lactating camels
for improving production performance

To assess the nutritional status of lactating camels,
Milk urea nitrogen (MUN) was estimated and it was
found to be significantly (P<0.05) higher in group fed on
diets  meeting 100% nutrient requirement than those fed
on diets meeting75 % of  requirement. MUN level
significantly differed with stage of lactation and it was
higher in early lactation stages and it was  lower in mid
lactation. For estimation of purine derivatives uric acid

and creatinine spot urine samples were collected  and
results are presented in Table 26.The said values will be
utilized to correlate with the % balance of N values for
the lactating camels which will help in indirect estimation
of N balance values.

Veterinary Type Culture- Rumen Microbes

Isolation of anaerobic bacteria from feacal samples
of Double-humped camels

From adult Bactrian camels maintained at the Animal
Husbandry farm of Ladakh region of J and K State, in
order to isolate cellulose specific anaerobic bacteria,
faecal samples were collected and anaerobic bacteria
were isolated using cellulose specific media. On staining
with gram’s stain and by morphological examination of
all 30 isolates (D1 to D-30) first 20 anaerobic bacteria
isolates (D-1 to D-20) were found gram positive and
were spherical in shape. Two isolates (D21&D22) were
gram positive and oval in shape and 8 isolates (D23 to
D30) were gram negative and short rods in appearance.

Sugar utilization tests were performed on all the 30
bacteria isolates. All the isolates were able to utilize
various sugars viz., glycerol, arabinose, xylose, glucose
galactose, mannose, mannitol, lactose, maltose, sucrose,
cellobiose, raffinose, trehalose, xylan, starch and salicin.
All the isolates showed positive test for catalase, gas
production and showed negative motility, except 4

Table 26: Concentration of creatinine, uric acid in urine and milk urea nitrogen during experimental period

Parameters Early < 90 days Mid  >110-200 days Late > 200 days

Milk samples (n=350)

MUN (mg %) Gr-I 30.87±2. 37c 13.56±0.47a 20.67±0.90b

Gr-II 22.72±2.22b 14.27±0.57a 21.90±1.29b

Urine samples (n=72)

Creatinine (mg/lit) Gr-I 832.20±91.05 557.27±59.20 1176.24±122.02
Gr-II 516.89±92.61 445.37±42.77 996.12±90.76

Uric acid (mg/lit) Gr-I 47.62±10.44 28.36±5.62 61.87±8.20
Gr-II 55.07±8.50 24.97±5.58 49.98±8.14
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Camel Management

 Adaptation of camel to changed climate in relation
to temperature humidity index

In order to decide the optimum time of grazing for
camels during hot summer months of April to September,
10 growing camel calves were divided into two equal
groups. The group – I calves were sent for grazing during
1000hrs to 1600 hrs daily for  6 hours (as per the farm
grazing management practice) whereas the group – II
calves were sent for daily   grazing  during thermo neutral
period i.e. 4 hours in early  morning (06:00 to 10:00hrs)
and 2 hrs in the late evening(17:00 to 19:00Hrs). After
grazing the manger feeding with groundnut haulms
(Arachis hypogaea) with guar crop residue (Cyamopsis
tetragonoloba)  in 50:50 ratio was done  ad libitum.
The climatic variables were recorded daily (April’12
toMarch’13), morning and evening time period at camel
housing place.

The average daily gain and total body weight gain in
calves sent for grazing during relatively cool parts of day
(Group-II) was significantly (P<0.01) higher  compared
to group –I calves sent as per routine farm schedule
(Table 27). The average intake of  fodder and water
from manger was higher in group I calves may be because
the calves compensated their less intake from rangelands
which might have been during hot part of the grazing
activity done during  day hours and while these animals
were housed and were manger fed the group I calves
during cooler part had higher intake of fodder than group
II calves. The group II calves sent for grazing during
cool hours of day might had sufficiently high intake from
rangelands and obviously had less intake from mangers.
The comparative biometrics of camel calves in different
grazing management practices revealed that body length,
heart girth, height at wither, neck length, leg length
significantly (P<0.01)were higher in group II calves as
compared to  group I calves.

Analysis of recorded data of climatic parameters
during experimental months revealed that April to June

isolates of D22, D25, D26, D27 and except 3 (D27,
D28, D30 ) all were negative for gelatin liquefacation
test.

Isolation of anaerobic bacteria from faecal samples
of Dromedary camels

From young Dromedary camels maintained on sole
guar phalgati roughage ration, rumen liquor was collected
and on incubation with specific cellulosic medium
individual bacterial colonies were picked up and purified
through restreaking and 18 isolates of fibre degrading
anaerobic bacteria(R1 to R18) were selected. On
morphological examination 16 isolates (R1 to R16) were
found gram positive and were spherical in shape whereas
2 isolates (R17 and R18) were gram negative and short
rods in shape.

Sugar utilization tests indicated that all the 18 bacteria
isolates were able to utilize various sugars such as
glycerol, arabinose, xylose, glucose, salicin, galatose,
mannose, lactose, maltose, mannitol, sucrose, cellobiose,
trehalose, starch, xylan and carboxy methyl cellulose.
Except three isolates (R2, R4, R18), the rest 15 isolates
gave positive raffinose sugar utilization test which warrants
detailed study on metabololism of these three isolates.
All the isolates were motile, produced gas and showed
positive gelatin liquification and catalase test.

Growth of isolates were higher on cellobiose followed
by glucose, CMC and xylan sugars   Glucose level was
measured in culture media after 24 hour bacteria growth.
Glucose level was lower in case of isolates grown on
CMC and xylan sugars as compared to those on glucose
and cellobiose sugars   In-vitro dry matter digestibility
% of gaur  straw by 7 isolates of R1, R2, R3, R4, R5,
R7 and R8 after 48 hours incubation at 39oC was in the
range of 50.42 to 53.32%

All the isolates from Bactrians and Dromedary camel
rumen were subjected for  Molecular characterization
.DNA  was isolated  followed by  16S RNA gene
amplification.
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months remain relatively hotter and mean value of
maximum temperature (Fig. 22) was higher during
June’12 month (46.4oc). The drop in temperatures is
progressive from June upto Septemebr but generally the
maximum temperature still remains 400 C and above in
Sept-Oct. Months. Further the values of THI also were
higher in monsoon and Post monsoon months hence the
practice of sending Camel calves during relatively
comfortable part of hot and hot humid months was
successful in getting good growth. It drops at lowest
level during Jan’13 (18.3oc) and it rises during Mar’13
(29.0oc). The average value of minimum temperature is
lowest during Jan’13 (4.5oc) and highest during June1’12
(33.5oc). Dry bulb temperature and wet bulb

temperature are recorded during morning and evening
time and based on it relative humidity is calculated. The
relative humidity varies greatly among the different
months. It ranges from 37.7% to 67.0% during morning
hours whereas during evening period it ranges from 8.7%
to 45.3% from April’12 to Mar’13. The relative humidity
is significantly (P < 0.01) higher during morning as
compared to evening period for all months. Based on
these variations climate are categorized into 3 broad
categories Viz: hot dry, hot humid, cold dry climate. The
great variation is found for THI value during different
months. The THI is significantly (P < 0.01) lower during
morning as compared to evening hours. The morning
and evening variation is significant  (P < 0.01) for all
months in different climate from April’12 to Mar’13.
The morning THI varies from 61.0 to 82.56 where as
evening THI varies from 67.24 to 89.24 during these
months (table-28).

On studying the economics it was observed that the
practice of grazing camel calves during cool hours remain
profitable by looking at the weight gain characteristics
of the calves.

Table 27:    The growth performance of Camels in different grazing period  management

Parameters Unit Group - I Group - II

Av. Initial B.W Kg 219.60 ± 12.40 223.80 ± 10.11

Av. B.W **  after 180 days Kg 274.20 ± 12.36 291.20 ± 9.98

Total gain Kg 54.60 67.40

Av. Growth rate ** g / Day 303.34 ±  69.18 374.45 ± 77.26

Av. Fodder Intake(manger) Kg / day / Animal 4.87 ± 1.65 3.61 ± 1.92

Av. Water Intake(trough) l / day / Animal 10.72 ± 1.68 10.11 ± 1.93

Economics of feeding

Total feeding cost for 180 days for each practice. Rs / group 35064 25992
Total feeding cost for 180 days. Rs / animal 7012.8 5198.4
Total feeding cost Rs / day / animal 38.96 28.88
B.C.R Rs / Kg gain 128.44 77.12

** Significant at 1 %

Fig. 22: Average Maximum and minimum temperature (OC)
during different  months
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Extension Activities

Different extension activities are carried out through
collaboration with NGO namely Sahajeevan Sansthan,
Bhuj, Kutch, Gujrat; ATMA Jaipur ; URMUL Trust and
Dairy, Bikaner; KVK, Beechwal, Bikaner and SKRAU,
Bikaner.

Exhibitions: There are 5 exhibitions are conducted at
appropriate places. Viz: (1). At CAZRI, Jodhpur on
12.9.12 and achieved 1st prize, (2) At dhani Pandusar,
Lunkaransar (Bikaner) on 24.8.12. (3) At International
camel festival on 28.1.13, (4) At Lunkaransar on
17.3.13, (5) At CSWRI, Avikanagar on 23.3.13 and
achieved 2nd  prize. The camel tourism activities as TOT
achieved excellence certificate by World trip advisor
organization.

Agriculture Education Day: For 1st time various
extension activities conducted during Agriculture
Education Day to encourage young mind towards
agricultural sciences on 5.12.12.

Scientist-farmer-extension interface meet: There are
5 meets conducted viz: (1) At Deshnok (rathi kuai ke
pas) on 14.5.12, (2) At village Nubra, Leh, J & K on
19.8.12, (3) at dhani Pandusar, Lunkaransar (Bikaner)
on 24.8.12, (4) at centre on 11.9.12, (5) at village Sam,
Jaisalmer on 4.10.12.

Training: There are  3 training programme  conducted
Viz :  (1) During farmer’s training on “camel rearing
business” on 14-18th January 2013 for 30 farmers with
ATMA collaboration;  (2) During farm innovator days
on 11.9.12 for 50 farmers; (3) During agriculture
education day on 5th December 2012 for 120 students.
During April’12 to March’13, A total number of 465
farmers, 140 Agriculture supervisors, 2781 Students,
320 Scouts & guides from all over country  have imparted
training / demonstration / educational information by the
centre, with financial support of ‘agriculture technology
and management agency (ATMA) project. In this field
oriented training programme, 30 farmers of Jhunjhun
district nominated by the State Animal Husbandry
Department, Govt. of Rajasthan, were trained on various

Table28: Average value of Temperature humidity Index during different month and periods.

Sl No Month Temperature humidity Index Climate

Morning Evening

**

1 April2012 67.09 72.84 Hot Dry

2 May 70.44 76.74

3 June 74.73 79.52

4 July 79.11 85.01 Hot humid

5 Aug 80.43 87.76

6 Sept 82.56 89.24

7 Oct 78.14 86.53

8 Nov 73.13 79.04 Cold dry

9 Dec 66.13 71.08

10 Jan 2013 61.0 67.24

11 Feb,2013 61.53 68.6

12 Mar’2013 65.1 70.22 Hot Dry

** Significant at 1 % level.
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aspects of camel husbandry  covering camel breeding,
health, nutrition and management. Programme also
covered utilization of camels for draft and milk production
as well as value addition to camel milk. Exposure was
also given on equine and sheep husbandry practices.
Training manuals and other extension materials were
distributed to the farmers.

Ambulatory clinics: during the year a total of 36 visits
were made in villages surrounding Bikaner. These villages
included Bamblu, Dashnokh, Gigasar, Husansar,
Jaimalsar, Kesar-desar-boran, Khajuwala, Pugal,
Morkhana, Norang-desar, Rajera-hamera, Shobhasar
and Surdhana. During these visits camel husbandry
extension activities of management, breeding, nutrition
and health care were provided to the farmers by the
subject matter specialists.

Collaborative Research Achievement

Production of Single Domain Antibodies against
Tuberculosis and Thyroid cancer-BARC, Mumbai

Two camels each were inoculated with respective
antigens of Tuberculosis and thyroid cancer following
standard protocol. The production  of antibodies in the
camel serum against hTg was confirmed by antibody
titre. The PBMNCs were also collected from these
animals from heparinised camel blood by Ficoll- hypaque
method. Total RNA was extracted from PBMNCs using
Trizol method and was used for synthesizing cDNA. This
cDNA template was used to amplify the region between
VhH and CH2 domain of camel immunoglobulin using
suitable primers. Tg-IRMA assay was also set up using
the polyclonal Tg antiserum drawn from camel.

Validation of Health Benefit Claims of goat, camel,
cow and buffalo milk – NDRI, Karnal

During the period, digestion of milk fat from goat,
camel, cow and buffalo milk by pancreatic lipase was
attempted. The action of lipase on triglycerides resulted
in release of free fatty acids. Comparative information

on the digestibility of goat, camel, cow and buffalo milk
fat has been generated and the milk fat digestibility was
in the order of (goat, camel) > (cow) > (buffalo). This
suggests that camel and goat milk fat are easily digestible
in comparison to cow milk fat and cow milk fat is easily
digestible in comparison to buffalo milk fat.

Milk fat globules underwent flocculation, dissociation
and coalescence during digestion with pancreatic lipase
in the presence of bile extract. Using Confocal Laser
Scanning Microscopy it is noted that milk fat digestion
with lipase involves flocculation, dissociation and
coalescence steps. Flocculation was extensively
observed in buffalo milk, as compared to cow milk.

Molecular Characterization of Oligopeptidase B
and Paraflagellar Rod (1 and 2) genes of
Trypanosoma evansi Isolated from Camel (Ph.D.
Thesis:   Sanjay Kumar; RAJUVAS, Bikaner )

The present study was carried out to isolate the
Oligopeptidase B, Paraflagellar Rod 1 and Paraflagellar
Rod 2 genes of Trypanosoma evansi using PCR/RT-
PCR, clone the amplicons in a suitable plasmid vector
and then characterization of above genes through
sequencing. After confirming T. evansi infection in
suspected camel, the blood of camel was inoculated in
Swiss albino mice for propagation of parasites. Blood
of mice was collected from heart after dissecting the mice
which had massive infection. DEAE cellulose
chromatography was done for purification of
trypanosomes from blood of mice. After DNA extraction
from purified trypanosomes the desired amplicons of
opdB, pfr1 and pfr2 genes were then amplified by PCR
using gene specific. The amplicons of expected size were
purified from the 1% low melting agarose gel employing
illustra GFX PCR DNA and Gel Band Purification Kit.
The DNA fragment of interest was then ligated to the
pGEM- T Easy vector and ligated mixture was
transformed into Escherichia coli JM109 strains. The
cells containing recombinant plasmid could be identified
on the basis of blue/white colony selection on LB agar
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containing X-Gal, IPTG and ampicillin. Screening of
recombinants was done by Restriction Enzyme digestion
of plasmid DNAs using EcoRI and found that the release
of DNA fragments around 2092 bp for opdB, 1769 bp
for pfr1 and 1767 bp for pfr2 gene. Colony PCR was
done for quick screening of plasmid inserts directly from
E. coli colonies in the presence of insert specific primers.
After confirmation of clones of opdB, pfr1 and pfr2
genes the plasmid DNAs were sequenced and coding
sequences of opdB, pfr1 and pfr2 genes according to
the results obtained were of 2092 bp, 1769 bp and 1767
bp, respectively. The phylogenetic and sequence analysis

was done by use of Clustal X and MEGA5 softwares.
Tree topology was based on the Neighbor-Joining
method and maximum parsimony with 100% bootstrap
values. Multiple sequence alignment of obtained protein
sequences of opdB, pfr1 and pfr2 genes was performed
with Clustal W (Clustal 2.1) at EBI. Identified opdB,
pfr1 and pfr2 gene sequences showed a close homology
with other Trypanosoma and Leishmania spp. gene
sequences. 3D structure model of obtained opdB, pfr1
and pfr2 proteins have been determined by using
homology modeling protocol.
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4. Technology Assessed and Transferred

1. Development of functional camel milk products

The following camel milk products have been
developed during the year

Spray dried camel milk products

A total of 25 samples of spray dried camel milk
powder produced. Two parameters, fat % and heating
temperature were considered for production of different
batches of camel milk powder. The moisture and protein
content of the powder samples ranged from  3.00-8.02
and  21.44 to 30.36,respectively. The acidity of the milk
samples ranged from 1.44-1.8.

Camel milk whey enriched drink

Whey obtained after making the chhana was mixed
with cumin powder and salt was added to taste. Sensory
properties of the whey beverage were found to be very
good. The pH and protein (%) of the whey beverage
was between 5.60-5.62 and 1.10-1.19, respectively.
No froth formation was observed when it was
concentrated at temperature ranges 55-70oC in rotary
evaporator. Hence whey was allowed to concentrate
nearly to half of its original volume to enrich it with high
protein. The protein (%) in concentrated whey beverage
was between 2.22-2.30%.

Acidophilus milk

In order to improve the utility and functionality of
camel milk, attempts were made to develop acidophilus
milk, a probiotic milk product from camel milk. Whole
camel milk was boiled for 5 minutes and sugar was added
at a level of 10% and then it as cooled to 40±2oC and
then fresh culture of Lactobacillus acidophilus was
added at 2% and incubated at 37±2oC for 14hr. the
fermented product thus obtained were cooled;
homogenized and rose essence were added. The

Yoghurt with improved texture

The whole camel milk was boiled and 12% camel
milk chhana was added and allowed cooling up to 35-
37oC and 1% starter culture was added. It was well
mixed and kept at 30oC for fermentation in BOD
incubator. Total solids after mixing chhana with boiled
camel milk were between 14.75-5.50%. Initial pH was
6.00-6.06 and after 16h incubation it was 4.19-4.23.
The texture of the yoghurt was found improved.
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fermented product was packed aerobically in LDPE bags
and stored in refrigerator. The product was also subjected
for sensory evaluation score which was more than 8 on
hedonic scale.

2.   Treatment of skin candidiasis

Therapeutic potential of three formulations consisting
of 2% potassium iodide(T1); 6% sulphur in mustard

oil(T2); and 6% sulphur and 3% salicylic acid in mustard
oil(T3) were evaluated topically in natural occurring cases
of skin candidiasis in camel calves. All the three
treatments were found effective with almost similar
application schedule but with variable duration of
treatment. The present study offers to minimize losses in
young camel calves due to skin candidiasis.

Calf (T
1
) after 72 hrs. of 1st treatment Calf with lesions before recovery phase

Completely recovered calf
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5. Education, Training and Awards

International

Dr. N.V. Patil attended a training programme entitled,
“Leadership Decision Making: Optimising Organisational
Performance” by Harvard Kennedy School, Cambridge,
MA, USA under the sub-project ‘Learning & Capacity
Building’ under Component-1 of NAIP from October
28 – November 02, 2012.

National

Dr. N.V. Patil attended training on “Executive
Development Programme on Leadership Development”
at NAARM, Hyderabad from December 17-21, 2012.

Dr. D. Suchitra Sena attended training on “Assessment
of microbial diversity by Next Generation Sequencing
for taxonomic and metabolic reconstruction of gut
microbes” at NIANP, Bangalore from 22nd August to
4th September, 2012.

Dr. D. Suchitra Sena attended TOT programme on
National Animal Disease Reporting System (NADRS)
at NIC, New Delhi from 17th to 21st December, 2012.

Dr. Nirmala Saini attended training on Communication
and presentation skill (CAPS at Institute of management
training and research (IMTR), Goa from November 19
to 23, 2012.

Dr. Shirish Narnaware attended training on
Communication and Presentation Skills at Institute of
management training and research (IMTR), Goa from
November 19 to 23, 2012.

Awards

Awarded 1st Prize for best stall for team of NRCC in Kisan
Mela  held at CAZRI,  Jodhpur on 12th August, 2012.

Awarded 2nd Prize for best stall of NRCC in Sheep mela
and Kisan Goshthi organized on 23rd March, 2013 at
CSWRI, Avikanagar.

Sh. Mohan Singh (T-5) awarded to represent 17th

international Master Athletics Championship, Taipei,
Taiwan from 2.11.2012 to 7.11.2012 and secured 4th

and 6th place in Shot put and Discus throw, respectively.

Sh. Mohan Singh (T-5) Awarded first and third prizes in
Shot put and discus throw respectively in the ICAR Inter
Institutional Sports Tournament held during  18.01.2013
to 21.01.2013 at IARI, New Delhi.

In ICAR West Zone Sports Tournament held at Bikaner
from 28th February to March 3rd, 2013 by
NRCC,Bikaner following awards were received by
NRCC:

Discus throws : 1st Prize Sh. Mohan Singh
Shot put : 1st Prize Sh. Mohan Singh
Volley Ball Shooting : Winner Trophy
Badminton : Runner Trophy
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6. Linkages and Collaborations

Collaborative University/Institute Programme

National

National Dairy Research Institute (Deemed University), Validation of Health Benefit Claims of goat,

Karnal, Haryana camel, cow and buffalo milk

Rajasthan University of  Veterinary and Animal Sciences, Bikaner M.V.Sc. and Ph.D. Research work.

Maharaja Ganga Singh University, Bikaner Ph.D. Research work

Sardar Patel Medical College, Bikaner Development of anti-snake venom.

Bhabha Atomic Research Centre, Mumbai Development of single domain antibodies
(SDA) for in vivo diagnosis/therapy

Anand Agricultural University, Gujarat Metagenomics of rumen microbes

Sahjeevan Trust , Bhuj, Gujarat Extension of camel husbandry practices

Lokhit Pashu Palak Sansthan, Sadri, Pali Extension of camel husbandry practices

Sardarkrushinagar Dantiwada Agricultural University, Ph.D. Research work
Sardar Krushinagar

Institute of Pesticide Formulation Technology, Gurgaon Collaborative Research Project

Banasthali Vidyapeeth, Jaipur Ph.D. Research work

International

Sardar Krushinagar Dantiwada Agricultural University Ethiopian student -Ntiranyibagira Emmanuel
for Ph.D.Work
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agalactic camel using different drugs. Veterinary
Practitioner. 13: 340-342.

Shrikant Sharma, Raghvendar Singh, and Shashank Rana
(2012). “A short note-metagenomics”.
International Journal of Biomedical Research,
3(4):181-186.

Shashank Rana, Raghvendar Singh and Shrikant Sharma
(2012). “Identification Of Conserved
Functional Motifs In Lactoferrin Using Meme”
International Journal on Bioinformatics &
Biosciences (IJBB), 2(4):29-36.

Shashank Rana, Raghvendar Singh and Shrikant Sharma
(2012). “Iron Binding and Receptor: Lactoferrin
and TonB Receptors” International Journal of
Biomedical Research, 3(7)- 306-316.

Tuteja, F.C., Nath, K. Chirania, B.L., Patil, N.V. and
Sena, D.S. (2012). Skin candidiasis (Thikria) in
dromedary calves. Journal of Camel Practice
and Research.19: 243-247.
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Tuteja, F.C., Patil, N.V., Narnaware, S.D., Dahiya, S.S.,
Nagarajan, G., Sivakumar, G. and Nath, K. (2012).
Mortality of a neonatal camel calf due to
paecilomycosis infection of the lungs. Veterinary
Practitioner. 13: 319- 321

Vaibhav D. Bhatt, Suchitra S. Dande, Nitin V. Patil,
Chaitanya G. Joshi. Molecular analysis of the
bacterial microbiome in the forestomach from the
dromedary camel (Camelus dromedarius)
Molecular Biology Reports, DOI 10.1007/s1033-
012-2411-4

Presentation/abstracts published in Conferences/
Symposia/Seminars

Abo-Donia, F.M., Nagpal, A.K. and Patil, N.V. (2012).
Effect of partial substitution of khejri (Prosopis
cineraria) instead of moth straw
(Phaseolusacontifolius) on rumen kinetic.
International Workshop on Recent Strategies in
Animal Production, Egypt. 5-7 Nov. 2012 .pp.160-
169.

Bhakat, C. and Patil, N.V. (2012).  Socio- Economic
frame work of camel management in Kutch eco-
system. National Symposium on Managing stress
in dry land under climate change scenarios. AZRI,
CAZRI, Jodhpur, 1-2, Dec,’12, pp: 285-286.

Bhakat, C., Patil, N.V. and Pathak K.M.L. (2012).
Socio-Economic issues for camel rearing as dairy
animal in arid ecosystem. International conference
on Extension Education in the perspectives of
advances in the NaRMA-IV, at SKRAU, Bikaner,
19-21, Dec,’12. pp: 58.

Bhakat, C., Saini, N, Pathak K.M.L. and Patil, N.V.
(2013). Camel rearing practices in different systems
of management. National seminar on “New
paradigms in livestock production: from traditional
to commercial farming and beyond and XX Annual
convention of ISAPM, Jan, 28-30, 2013 at NDRI,
Karnal”, pp: 141-142.

Bhakat, C., Saini, N., Pathak, K.M.L. and Patil, N.V.
(2012). Precision feeding management of camel in
different rearing system for economic sustainability.
ANA conference on Animal nutrition research
Strategies for food securities, November 28 – 30,
2012 at RAJUVAS, Bikaner. pp: 184.

Dan, H., Murdia, C. K., Mehta, S.C. and Yadav, S.B.S.
(2013). Genomic organisation of promoter regions
of alpha-lactalbumin in camel. Presentation in the
X National Symposium on “Integrated development
of vast  biodiversity of indigenous livestock for long
term rural livelihood security Organised by G.B.Pant
University of Agriculture and Technology,
Pantnagar, Uttarakhand and Society for
conservation of domestic animal biodiversity,
Karnal at Pant nagar on February 7-8, 2013.

Dan, H., Murdia, C.K., Mehta, S.C., Yadav, S.B.S.,
Singh, H. and Vivekanand. (2013). Genomic
organisation of promoter regions of beta-casein
gene in camel. Presentation in the X National
Symposium on “Integrated development of vast
biodiversity of indigenous livestock for long term
rural livelihood security Organised by G.B.Pant
University of Agriculture and Technology,
Pantnagar, Uttarakhand and Society for
conservation of domestic animal biodiversity,
Karnal at Pant nagar on February 7-8, 2013.

Ghorui, S.K., Kumar, S., Singh, R. and Patil, N.V.
(2012). Identification and characterisation of VSG
gene of Trypanosoma evansi isolated from camel.
XXIII National Congress of Indian Association for
the Advancement of Veterinary Parasitology on
“Parasitology today: From environmental and social
impact to the application of Geoinformatics and
modern Biotechnology”, College of Veterinary
Science, Assam Agril. University, Khanapara,
Guwahati. December 12-14, 2012.

Kumar, S., Ghorui, S.K. and Patil, N.V. (2012).
Molecular characterisation of ITS gene of
Trypanosoma evansi isolated from camel. XXIII
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National Congress of Indian Association for the
Advancement of Veterinary Parasitology on
“Parasitology today: From environmental and social
impact to the application of Geoinformatics and
modern Biotechnology”, College of Veterinary
Science, Assam Agril. University, Khanapara,
Guwahati. December 12-14, 2012.

Mehta S.C., Bissa U.K. and Singh, S. (2013) Milk
production of Indian camel breeds. Accepted for
oral presentation in International Symposium of
Biotechnology and conservation of species from
arid regions. Organised by Sultan Qaboos
University, Muscat, Oman from Feb.10-13, 2013.

Mehta, S.C. (2013). Microsatellite profiling of Indian
dromedary breeds. Accepted for Presentation in
International Symposium of Biotechnology &
Conservation of Species from Arid Regions.
Organised by Sultan Qaboos University, Muscat,
Oman from February 10-13, 2013.

Mehta, S.C., Bissa, U.K. and Singh, S. (2013). Milk
production potential of Indian camel breeds.
Accepted for Presentation in International
Symposium of Biotechnology & Conservation of
Species from Arid Regions. Organised by Sultan
Qaboos University, Muscat, Oman from February
10-13, 2013.

Mehta, S.C., Bissa, U.K. Sharma, A.K. and Singh, S.
(2013).  Persistency, yield and phases of lactation
in Indian dromedary breeds. Presented in the X
National Symposium on “Integrated development
of vast biodiversity of indigenous livestock for long
term rural livelihood security. Organised by
G.B.Pant University of Agriculture and Technology,
Pantnagar, Uttarakhand February 7-8, 2013.

Mehta, S.C., Sharma, S.K., Swami, S.K., and Bissa,
U.K. (2013). Genomics and phenomics of Indian
dromedary breeds. Scientific Conference of Camel
Research and Production to be organised by Sudan
University of Science and Technology at Khartoum,
Sudan during April 17-18, 2013.

Mehta, S.C., Swami, S.K, Sharma, A.K, Dahiya, S.S.
and Nagarajan, G. (2013). Transcriptional analysis
of 5’ flanking region of lactophorin gene in Indian
dromedary. Scientific Conference of Camel
Research and Production to be organised by Sudan
University of Science and Technology at Khartoum,
Sudan during April 17-18, 2013.

Monaco, D., Vyas, S., Lacalandra, G.M. and Patil, N.V.
(2012). New treatments for the induction of
ovulation in dromedary camel females: preliminary
studies. Presentation in satellite conference on
camelids, during 17th International Congress on
Animal Reproduction (ICAR) held in Vancouver,
British Columbia, Canada on July 29-Aug 2, 2012.

Nagarajan, G., Swami, S.K., Dahiya, S.S. Mehta, S.C.,
Narnaware, S.D., Tuteja, F.C., Singh, R.  and Patil,
N.V. Characterization of heat shock protein70
encoding gene from Indian Dromedary camel
(Camelus dromedarius). XX Annual Convention
of IAAVR to be held at Bangalore on 16-17th April
2013.

Nagarajan,G., Swami, S.K., Dahiya, S.S., Narnaware,
S.D., Tuteja, F.C., Mehta, S.C., Singh, R. and
Patil,N.V. Characterization of protein 201R and
Toll-like receptor inhibitor encoding genes of
camelpoxvirus obtained from India. Scientific
Conference of Camel Research and Production,
17-18 April, 2013 at Khartoum, Sudan.

Nagarajan,G., Swami, S.K., Dahiya, S.S., Narnaware,
S.D.,Tuteja, F.C., Mehta, S.C., Singh, R and Patil,
N.V. Characterization of uracil DNA glycosylase
encoding gene from camel pseudocowpoxvirus. XX
Annual Convention of IAAVR held at Bangalore
on 16-17th April 2013.

Nagpal, A.K., Dagar, S.S., Puniya, A.K., Singh, P.K.
and Kashi Nath. (2012). Isolation and
characterization of anaerobic fibre degrading
bacteria from rumen of dromedary camel. ANA
8th Biennial Conference of Animal Nutrition,
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RAJUVAS, Bikaner, 28-30 Nov., 2012. BAN-
19 abstract paper.p.222.

Nagpal, A.K., Singh, P.K., Raghuvanshi, S.K.S.,
Jakhmola R.C. and KashiNath. (2012). In-vitro
study of fermentation characteristics of camel feeds
and fodders. ANA 8th Biennial Conference of
Animal Nutrition at RAJUVAS, Bikaner, 28-30
Nov., 2012. abstract paper. 15.

Nagpal. A.K. (2012). Growth performance and serum
profile of male dromedary camel calves fed on feed
pellets containing different protein levels. ANA 8th

Biennial Conference of Animal Nutrition,
RAJUVAS, Bikaner, 28-30 Nov., 2012. abstract
paper.p.165.

Patil, N.V., Suchitra Sena, D., Bhatt, V. and Joshi, C.G.
Comparative microbial diversity in dromedary
camels maintained on different diets., 8th Biennial
Animal Nutrition Association Conference,
RAJUVAS, Bikaner, November 28th–30th, 2012

Poonia, R.K., Suchitra Sena, D. and Meera Srivastava.
Effect on certain haematological parameters of
camel maintained on different diets. 8th Biennial
Animal Nutrition Association Conference,
RAJUVAS, Bikaner, November 28th–30th, 2012

Poonia, R.K., Suchitra Sena, D., Meera Srivastava and
Patil, N.V. Non-protein nitrogen and protein
degrading enzymatic changes in c

1
 compartment

fluid of camels fed different diets. 8th Biennial Animal
Nutrition Association Conference, RAJUVAS,
Bikaner, November 28th–30th, 2012

Saini, N., Kiradoo, B.D. and Bohra, D.L. (2012).
Traditional management and scope of extension
practices needed for improvement of camel
performance at farmer door. International
conference on “extension education in perspectives
of advances in natural resources management in
agriculture” (NaRMA- IV) from 19-21 Dec., 2012
at Swami Keshwanand Rajasthan Agriculture
University, Bikaner, Rajasthan, IndiaPp. 170.

Saini, N., Patil, N.V., Kiradoo, B.D. and Bohra, D.L. (2012).
Efficiency of nutrient utilization for milk production
at early lactation period in dromedary camels. In
proceeding of ANSI conference “Animal Nutrition
Research Strategies for feed security” from 28-30
November, 2012 by RJUVAS, Bikaner Pp 170.

Saini, N., Patil, N.V., Kiradoo, B.D., and Bohra, D.L.
(2012). Mineral mapping of camel feed, blood and
hair in different agro-climatic zones of Rajasthan
for formulation of area specific mineral mixture.
International conference of “ sustainability of camel
population and production “ at College of
Agricultural and  Food sciences , King Faisal
University, Saudi Arab 17-20 February,
2013.Pp104

Singh, S. (2013). A Comparative Study on the
Physicochemical Parameters of Camel and Buffalo
Milk National Symposium on buffalo for sustainable
food security held at Assam Agricultural University,
Khanapada, Guwahati March.15-16, 2013.

Suchitra Sena, D., Sharmi, N. and Patil, N.V. (2012).
Studies on serum mineral profile of camels in
Rajasthan. Poster presentation, 8th Biennial Animal
Nutrition Association Conference, RAJUVAS,
Bikaner, November 28th–30th, 2012.

Presentation as Key Note Speaker/ Lead Paper

Mehta, S.C. (2013). Camelids across the world. Lead
Paper presented in the X National Symposium on
“Integrated development of vast biodiversity of
indigenous livestock for long term rural livelihood
security. Organised by G.B.Pant University of
Agriculture and Technology, Pantnagar,
Uttarakhand and Society for conservation of
domestic animal biodiversity, Karnal at Pant nagar
on February 7-8, 2013.

Patil, N.V. and Bhakat, C. (2013). Potential and climate
resilient management strategies for camel
production.  Lead paper presented at the
Workshop on “Targeting climate resilient agricultural
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technologies in arid western India” CAZRI,
Jodhpur from 14-15 March 2013

Patil, N.V., Pathak, K.M.L. and Bhakat, C. (2013).
Current status and future strategies for camel
production in India. Lead paper- “New paradigms
in livestock production from traditional to
commercial farming and beyond”. Edited by S
Prasad et al, NDRI, Karnal. Pp: 105-119.

Suchitra Sena, D., Patil, N.V., Singh, K.M., Joshi, C.G.,
.Bhatt, V., Koringa, P. and Jakhesara, S.J. (2012).
Comparative bacterial diversity of camel rumen with
poultry gut and cow rumen metagenomes. Key
Note Speaker- World Congress on Biotechnology,
2012, Leonia International Convention Centre,
Hyderabad, May 4th-6th, 2012.

Technical Bulletins@izlkj iqfLrdk@izf'k{k.k@izlkj iqfLrdk@izf'k{k.k@izlkj iqfLrdk@izf'k{k.k@izlkj iqfLrdk@izf'k{k.k@izlkj iqfLrdk@izf'k{k.k
iqfLrdkiqfLrdkiqfLrdkiqfLrdkiqfLrdk

Shrikant Sharma and Raghvendar Singh (2012). In-Silico
Study of Milk Derived  Bioactive Peptides,
Lambert Academic Publishing, ISBN 978-3-8484-
1395-9

Shashank Rana, Raghvendar Singh and Shrikant Sharma
(ed.) (2012). In-Silico Analysis of Lactoferrin, LAP
LAMBERT Academic Publishing, ISBN 978-3-
6593-1574-9

Patil, N.V., Raghvendar Singh, Bhakat, C., Nagpal,
A.K., Vyas, S. and Bissa, U.K. (2012). Bactrian
camel present status and prospects. Extension
folder/booklet no- 3/2012, published by NRCC;
pp: 1-14.

VqVstk] ,Q-lh-] flag-] ,l-] ikfVy] ,u-oh- ,oa
usehpUn ¼2012½- Å¡Vfu;ksa eas FkSyk jksxA jk-Åa-
vuq-ds-] chdkusjA Extension leaflet no- 1/2012.

VqVstk] ,Q-lh-] flag-] ,l-] ikfVy] ,u-oh- ,oa
nfg;k] ,l-,l- ¼2012½- ijaijkxr fpfdRlk

i)fr;ksa }kjk Å¡Vksa dh chekfj;ksa dk bykt o
oSKkfud vk/kkjA jk-Åa-vuq-ds-] chdkusjA
Extension leaflet no- 2/2012.

Radio talks

flag-] ,l-] ÅaVksa eas vkus okys jksx o funku] fjdksfMZax
15-08-2012 izlkj.k 15-08-2012 le; 3-00 cts]
vkdk'kok.kh] jksgrdA

Gene sequence submission to NCBI database:
Nagarajan, G., Swami, S.K., Dahiya, S.S.,
Narnaware, S.D., Tuteja, F.C., Sharma, G., Mehta,
S.C., Singh, R., Patil, N.V. Dromedary camel
HSP70 AIB gene.     KC616314

fgUnh yksdfiz; ys[k vFkok ikB~;ØefgUnh yksdfiz; ys[k vFkok ikB~;ØefgUnh yksdfiz; ys[k vFkok ikB~;ØefgUnh yksdfiz; ys[k vFkok ikB~;ØefgUnh yksdfiz; ys[k vFkok ikB~;Øe

Hkdr pEid ,oa ,u-oh- ikfVy ¼2012½, Å¡V
ikyu&vk; dk oSdfYid L=ksr] e: d̀f"k
p;fudk] dktjh] tks/kiqj] 13¼1½% 4&6-

v'kksd dqekj ukxiky ,oa ,u-oh- ikfVy ¼2013½]
nqèkk: Å¡Vuh dk oSKkfud vkèkkj ij ikyu
iks"k.k&e# Ñf"k p;fudk] i'kq ikyu fo'ks"kkad]
dsUæh; 'kq"d {ks= vuqlaèkku laLFkku] tksèkiqj]
ì"B 43&45A

,u-oh- ikfVy ¼2013½] jk"Vªh; m"Vª vuqlaèkku dsæ%
Å¡Vksa ds fodkl gsrq iz;Ru'khy izf'k{k.k iqLrd]
vkRek ifj;kstuk rgr&Å¡V ikyu O;olk;
izf'k{k.k] tuojh 14-18] 2013- jk-Å-vuq-dsa-]
chdkusj] ì"B 7&9A

ch-,y- fpjkfu;k ¼2013½] Å¡Vu;ksa ds iztuu dky
,oa izlo ds ckn izcUèku izf'k{k.k iqLrd] vkRek
ifj;kstuk rgr&Å¡V ikyu O;olk; izf'k{k.k]
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tuojh 14-18]2013- jk-Å-vuq-dsa-] chdkusj] ì"B
47&58A

dk'khukFk] ujsUæ 'kekZ ,oa jkèkkÑ".k ¼2013½] Å¡Vksa esa
lkekU; chekfj;k¡] y{k.k ,oa mipkj izf'k{k.k
iqlrd] vkRek ifj;kstuk rgr&Å¡V ikyu
O;olk; izf'k{k.k] tuojh 14&18] 2013- jk-
Å-vuq-dsa-] chdkusj] ì"B 53&56A

fueZyk lSuh ,oa ,u-oh- ikfVy ¼2013½] mRiknu
lqèkkj gsrq Å¡Vksa dk larqfyr iks"k.k izf'k{k.k
iqLrd] vkRek ifj;kstuk rgr&Å¡V ikyu
O;olk; izf'k{k.k] tuojh 14&18] 2013] jk-
Å-vuq-dsa-] chdkusj] ì"B 75&77

jk?kosUæ flag ,oa nsosUæ dqekj ¼2013½] Å¡Vuh dk
nwèk ,oa bldk LoPN mRiknu izf'k{k.k iqLrd]
vkRek ifj;kstuk rgr&Å¡V ikyu O;olk;
izf'k{k.k] tuojh 14&18] 2013- jk-Å-vuq-dsa-]
chdkusj] ì"B 78&81A

jke dqekj ¼2013½] pkjk mRiknu esa flYoh ik'pj
dk izf'k{k.k iqLrd] vkRek ifj;kstuk rgr&Å¡V
ikyu O;olk; izf'k{k.k] tuojh 14&18] 2013-
jk-Å-vuq-dsa-] chdkusj] ì"B 93A

jken;ky jSxj ,oa fnus'k eqatky ¼2013½] jktLFkku
esa i'kq ikyu ls lEcfUèkr rduhdh tkudkjh
ds lzksr izf'k{k.k iqLrd] vkRek ifj;kstuk
rgr&Å¡V ikyu O;olk; izf'k{k.k] tuojh
14&18] 2013- jk-Å-vuq-dsa-] chdkusj] i`"B
101&105A

nsosUæ dqekj ,oa jk?kosUæ ¼2013½] Å¡Vuh dk nwèk dk
ewY;&laoèkZu ,oa mRiknu izf'k{k.k iqLrd] vkRek
ifj;kstuk rgr&Å¡V ikyu O;olk; izf'k{k.k]
tuojh 14&18] 2013- jk-Å-vuq-dsa-] chdkusj]
ì"B 82&85A

pEid Hkdr] lat; dqekj ,oa ,u-oh- ikfVy  ¼2013½]
Å¡V % fu;U=.k ,oa j[kj[kko izf'k{k.k iqLrd]
vkRek ifj;kstuk rgr&Å¡V ikyu O;olk;
izf'k{k.k] tuojh 14&18] 2013- jk-Å-vuq-dsa-]
chdkusj] ì"B 59&61A

vfouk'k dqekj 'kekZ ,oa 'kjrpUæ esgrk ¼2013½]
ckSf)d lEink ds vfèkdkj ,oa Hkkjrh; Ñf"k
vuqlaèkku ifj"kn~ izf'k{k.k iqLrd] vkRek
ifj;kstuk rgr&Å¡V ikyu O;olk; izf'k{k.k]
tuojh 14&18] 2013- jk-Å-vuq-dsa-] chdkusj]
ì"B 108&110A

v'kksd dqekj ukxiky ¼2013½] vdky esa Å¡V dk
iks"k.k izcaèku izf'k{k.k iqLrd] vkRek ifj;kstuk
rgr&Å¡V ikyu O;olk; izf'k{k.k] tuojh
14&18] 2013- jk-Å-vuq-dsa-] chdkusj] i`"B
67&74A

mes'k dqekj fcLlk ,oa 'kjrpaæ esgrk ¼2013½] xzkeh.k
{ks=ksa esa Å¡V iztuu izcaèku izf'k{k.k iqLrd]
vkRek ifj;kstuk rgr&Å¡V ikyu O;olk;
izf'k{k.k] tuojh 14&18] 2013- jk-Å-vuq-dsa-]
chdkusj] ì"B 23&25A

VqVstk ,Q-lh- lsuk Mh- lqfp=k] flag lTtu] ikfVy
,u-oh- ,oa iqfu;k vkj-ds- ¼2013½] Å¡V esa thok.kq
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tfur jksxksa ds dkj.k cpko o mipkj izf'k{k.k
iqLrd] vkRek ifj;kstuk rgr&Å¡V ikyu
O;olk; izf'k{k.k] tuojh 14&18] 2013- jk-
Å-vuq-dsa-] chdkusj] ì"B 30&37A

VqVstk] ,Q-lh-] nfg;k] ,l-,l-] ikfVy] ,u-oh- ,oa
iqfu;k] vkj-ds- ¼2013½] Å¡V esa Ropk QQwan jksx
o budk mipkj izf'k{k.k iqLrd] vkRek
ifj;kstuk rgr&Å¡V ikyu O;olk; izf'k{k.k]
tuojh 14&18] 2013- jk-Å-vuq-dsa-] chdkusj]
ì"B 38&43A

nfg;k] ,l-,l-] ukjuojs] ,l-Mh-] ukxjktu] th-
,oa VqVstk] ,Q-lh- ¼2013½] Å¡Vksa esa eweM+h jksx]
izf'k{k.k iqLrd] vkRek ifj;kstuk rgr&Å¡V
ikyu O;olk; izf'k{k.k] tuojh 14&18] 2013-
jk-Å-vuq-dsa-] chdkusj] ì"B 49&50A

ukxjktu] th-] Lokeh] ,l-ds-] nfg;k] ,l-,l- ,oa
VqVstk] ,Q-lh- ¼2013½] Å¡Vksa esa pspd jksx]
izf'k{k.k iqLrd] vkRek ifj;kstuk rgr&Å¡V
ikyu O;olk; izf'k{k.k] tuojh 14&18] 2013-
jk-Å-vuq-dsa-] chdkusj] ì"B 51&52A

ukjuojs] ,l-Mh- VqVstk] ,Q-lh-] nfg;k] ,l-,l-
,oa ukxjktu] th- ¼2013½] i'kqvksa esa euq";ksa esa
QSyus okyh chekfj;ka] izf'k{k.k iqLrd] vkRek
ifj;kstuk rgr&Å¡V ikyu O;olk; izf'k{k.k]
tuojh 14&18] 2013- jk-Å-vuq-dsa-] chdkusj]
ì"B 44&48A

egyk vthr flag] flag lTtu] O;kl lqeUr ,oa
ikfVy ,u-oh- ¼2013½] Å¡V iztuu esa lqèkj

izf'k{k.k iqLrd] vkRek ifj;kstuk rgr&Å¡V
ikyu O;olk; izf'k{k.k] tuojh 14&18] 2013-
jk-Å-vuq-dsa-] chdkusj] ì"B 62&66A

'kjrpaæ esgrk ¼2013½] O;ogkfjd Å¡V iztuu izf'k{k.k
iqLrd] vkRek ifj;kstuk rgr&Å¡V ikyu
O;olk; izf'k{k.k] tuojh 14&18] 2013- jk-
Å-vuq-dsa-] chdkusj] ì"B 16&19A

f'kjh"k ukuojs] Qrsg pUn VqVstk ';ke flag nfg;k
o th- ukxjktu ¼2013½] i'kqvksa ls euq";ksa esa
QSyus okyh chekfj;ka ¼tquksfVd fcekfj;k½]
izf'k{k.k iqLrd] vkRek ifj;kstuk rgr&Å¡V
ikyu O;olk; izf'k{k.k] tuojh 14&18] 2013-
jk-Å-vuq-dsa-] chdkusj] ì"B 44&48A

lat; dqekj vkSj ,l-ds- ?kks#bZ ¼2013½] Å¡V ds
ijthoh jksxksa dk izcaèku & izf'k{k.k iqLrd]
vkRek ifj;kstuk rgr&Å¡V ikyu O;olk;
izf'k{k.k] tuojh 14&18] 2013- jk-Å-vuq-dsa-]
chdkusj] ì"B 26&29A

flag lTtu] VqVstk ,Q-lh- ikfVy ,u-oh- ¼2013½]
Hkkjokgd 'kfDr ds :i esa Å¡V dh igpku
izf'k{k.k iqLrd] vkRek ifj;kstuk rgr&Å¡V
ikyu O;olk; izf'k{k.k] tuojh 14&18] 2013-
jk-Å-vuq-dsa-] chdkusj] ì"B 10&15A

flag lTtu] ikfVy ,u-oh- ¼2013½] Å¡Vksa eas fofHkUu
'kkjhfjd voLFkkekiksa dk mRiknu ij izHkko
izf'k{k.k iqLrd] vkRek ifj;kstuk rgr&Å¡V
ikyu O;olk; izf'k{k.k] tuojh 14&18] 2013-
jk-Å-vuq-dsa-] chdkusj] ì"B 20&22A
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fnus'k eqatky ,oa jke n;ky jSxj ¼2013½] vuqlaèkku
dk;ks± esa dEI;wVj izf'k{k.k iqLrd] vkRek
ifj;kstuk rgr&Å¡V ikyu O;olk; izf'k{k.k]
tuojh 14&18] 2013- jk-Å-vuq-dsa-] chdkusj]
ì"B 106&17A

fueZyk lSuh ,oa ,u-oh- ikfVy ¼2011½] mRiknu
lqèkkj gsrq Å¡Vksa dk larqfyr iks"k.k] ^djHk ds
uoe~ vad ì‘B la[;k 75 ls 77A

,-ds- ukxiky ¼2011½] o;Ld uj Å¡Vksa dks tkS rqMh]
ewaxQyh pkjs dks ,dy vkSj la;qDr :i ls nsus
ij iks"kd rRoksa dk mi;ksx rFkk jDr ds tSo
jlk;uksa ij izHkko% ,d vè;;u djHk] uoe
vad jk"Vªh; Å¡V vuqlaèkku dsUæ] chdkusj] ì‘B
40&43A

VqVstk] ,Q-lh-,- ikfVy] ,u-oh- ukFk] ds-,- flag]
,l-] nfg;k] ,l-,l-] lsuk] Mh-,l-,- ukxjktu]
th- ,oa usehpUæ ¼2011½ jscht% ,d xaHkhj
pqukSrh] djHk% 77&81A

ukFk] ds-] flag] ,l-] ikfVy] ,u-oh- ,oa VqVstk] ,Q-
lh- ¼2011½] Å¡V ds cPpksa dh ns[kHkky] izeq[k
chekfj;ka ,oa cpko ds mik;] djHk 44&46A

fueZyk lSuh] csgrj nqXèk mRiknu gsrq iks"k.k izcaèku]
^djHk* ds uoe~ vad ì‘B la[;k 5 ls 7A

,u-oh- ikfVy] usehpUn] fueZyk lSuh] ch-,y-
fpjkfu;ka] paid Hkdr] ,Q-lh- VqVstk ,oa
jk?kosUæ flag] jk"Vªh; Å¡V vuqlaèkku dsUæ %
Å¡Vksa ds fodkl gsrq iz;Ru'khy % ^djHk* ds
uoe~ vad ì‘B 1 ls 4 rdA

vkj-,y- O;kl] ;w-ds- fcLlk ,oa ,l-lh- esgrk
¼2011½- vuqla/kku eas vkadM+ksa dk izcU/ku] ̂djHk*
uoe~ vadA

Contributions made in the compilation/
documentation A. Compendium of training course
on artificial insemination in horses and their
conservation A organized by NRC on Equines,
EPC Bikaner from 22nd to 31st Janusar, 2013. Title:
Application of ultrasonography in equine
reproduction- S. Vyas, G.N. Purohit and SK Ravi
pp 37-43, Current opinions for managing equine
infertility. GN Purohit and S. Vyas, pp 68-77.
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8. List of Ongoing Projects

S.No. Project Code Project Title PI/Co-PI Duration

1. AGB-7 Genetic improvement of milk production potential of Indian S.C. Mehta, 2007-13
dromedary U.K.Bissa

2. AGB-8 Genetic evaluation of performance of Indian camel U.K. Bissa, 2011-14
K.Nath

3. AGB-9 Structural analysis of 5’Flanking region of dromedary milk protein  S.C. Mehta, 2011-14
gene(s) S.S. Dahiya

4. AN-5 Enhancing nutrient utilization and reducing methane emission A.K.Nagpal, 2009-13
D.S.Sena,
U.K.Bissa,
N.Sharma,
N.V. Patil

5. AN-6 Evaluation of feed pellets containing different protein levels in male AK Nagpal 2011-13
growing camel calves

6. AN-7 Assessment of Nutritional status of lactating camels for improving N. Saini, 2011-13
production performance N.V. Patil

7. AP-6 Adaptation of camel to climate change in relation to temperature C. Bhakat, 2009-14
humidity index G. Nagarajan

8. AP-7 Physiological and performance adaptability of camel under hot  S. Singh, 2011-14
arid environment having different body scores (BCS) N.V.Patil,

K. Nath

9. AR-5 Improving the efficiency of artificial insemination in camel using S.Vyas, 2008-13
existing and emerging technologies G. Mal

10. AB-1 Production and evaluation of bioactive compounds from indigenous Raghvendar 2012-15
camel milk products Singh,

D. Kumar,
S.K. Ghorui,
G. Nagarajan

11. LPT-1 Standardization of membrane process for development of functional D. Kumar, 2010-13
camel milk  food Raghvendar

Singh

12. VM-8A Epidemiology of bacterial and fungal diseases of camel F.C.Tuteja, 2007-13
S.S.Dahiya,
S.D.Narnaware

13. VM-8B Epidemiology Prevalence of parasitic diseases of camel S.K. Ghorui 2007-12
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S.No. Project Code Project Title PI/Co-PI Duration

14. VM-8C Epidemiology of Viral diseases of Camels G. Nagarajan, 2007-13
S.S. Dahiya

15. VM-12 A pilot study on the Gut/Digestive tract metagenomics of camel D.S. Sena, 2012-13
N.V. Patil,
Raghvendar
Singh

16. BT-AS(1) Molecular characterization of cameline cytokine gene(s) G. Nagarajan, 2007-12
S.K. Ghorui

17. BT-AS-3 Characterization of Toll-like Receptors (TLR) in Camel S.S. Dahiya, 2012-13
G. Nagarajan

18. VPH-1 Investigations on clinical cases for overall health improvement of S.D Narnaware, 2010-13
camel herd F.C.Tuteja,

S.K.Ghorui,
B.L.Chirania,
C.Bhakat

19. VP-2 Management of GI Parasites in camel herd and molecular S.K. Ghorui, 2008-11
characterization of anthelmintic resistant strains of parasites S. Kumar

Inter-institutional and externally funded projects

S.No. Project Code Project Title PI/Co-PI Duration

1 VTC (NAIP) Network programme on Veterinary type culture- Rumen microbes AK Nagpal, 2009-12
(lead centre NIANP, Bangalore/NRCE, Hissar) D.S.Sena,

F.C. Tuteja,
N.V. Patil

2 AICRP  Improvement of feed resources and nutrient utilization in raising N. Saini, 2003-12
animal production S.Vyas

3 AR-7 Phero-chemical analysis in the urine of dromedary camel S. Vyas, 2011-13
(Camelusdromedarius)- IPFT, Gurgaon S. Alam (IPFT)

4 NAIP Bioprospecting of genes and allele mining for heat and cold stress G. Nagarajan, 2009-14
tolerance in Indian dromedaries (Camelusdromederius) S.S.Dahiya,

S.C.Mehta

5 BT-AS-2- Development of single domain antibodies for diagnosis/therapy- Venugopal, Since 2007
inter institutional project- BARC Mumbai M.Venkatesh,

S.K. Ghorui,
G. Nagarajan

6 D-32 Validation of Health Benefit Claims of goat, camel, cow and buffalo- Sunita Meena, 2012-2014
NDRI, Karnal, Haryana Y.S. Rajput,

Rajan Sharma,
R. K. Sharma,
Raghvendar
Singh
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9. QRT, IMC, RAC and IRC Meetings

Sl . No. Name and Address of the Expert Status

1 Dr. S.P.S. Ahlawat, Ex–Director, IVRI,NBAGR,CARI & Ex-Vice Chancellor,Ujjain university Chairman

2 Dr. S.B.S. Yadav, Professor., RAJUVAS, Bikaner- 334  001 Member

3 Dr.  J. R. Rao, Emeritus Scientist,National Academy of Agricultural Research Management, Rajendra Member
Nagar, Hyderabad – 500 030

4 Dr. G.R. Purohit, Ex-Dean, RAJUVAS,Bikaner Member

5 Dr. D. Kumar, Professor, Veterinary Parasitology, Rajiv Gandhi College of Veterinary and Animal Member
Science, Kurumbapet, Puducherry- 605 009

6 Dr. J. V. Solanki,  Emeritus Scientist,AAU, Anand -388 001. Member

7 Dr. Ilse Kohler-Rollefson, Lokhit Pashu Palak Samiti,Sadri,  District Pali  -  306 702 Member

8 Dr. Sumant Vyas, Senior Scientist, NRC on Camel, Bikaner Member -
Secretary

Fifth Quinquennial Review Team (QRT)

The fifth Quinnquennial Review Team (QRT)
reviewed activities of National Research Centre on

Camel, Bikaner, Rajasthan, for the year  2007-2012.
The composition of the team is as follows.

After detailed presentation by scientists of NRCC
the discussions were held with technical, administration
and other staff of centre.. The major recommendations

were included in the final draft of the report which was
submitted to the Secretary, ICAR & Director General,
ICAR in a meeting held at the ICAR headquarters on
5th February, 2013.

Research Advisory Committee

The RAC meeting of NRCC, Bikaner was held on
May 8th, 2012 at 11.00 AM.  Dr. B.C. Patnayak, Dr.
J.R. Rao, Dr. D. C. Joshi , S.B.S. Yadav, A.K. Rawat,
Dr. A.K. Purohit, N.V. Patil, Sh Shankar Ji  Reibari and
Dr. Sumant Vyas particiapted in the meeting and all
concerned scientists presented the salient  achievements
of  their respective projects. The work done in the Centre
in the past and the progress on present research projects
was reviewed and recommendations for future line of
research were proposed.
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Institute management Committee

Institute management Committee (IMC) meetings
of NRCC were held on 10.05.2012 and 30.01.2013.
Dr. N.V. Patil, Sh. Shankar Rebari, Dr. A.K.Patel,  Dr
Raghvendar Bhatta, Dr. R.C.Sharma, Sh V.K. pandey
were present in the first  meeting and except Dr.
Raghvendar Bhatta all above members were present in
the second meeting too.

IRC Meeting

The Institute Research Council (IRC) meeting of
NRCC for the year 2012-13 was held on 3rd May, 2013
and new, ongoing and completed research projects were
discussed, progress was assessed and necessary
suggestions were given.
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10. Participation in Conferences, Meetings, Workshops
and Symposia

Name Conferences, meetings, workshops,  symposia Date

Dr. N.V. Patil  NICRA and AS Division meet at New Delhi April 27, 2012

Meeting of Animal Nutrition Group at NRCE, Hisar May 05, 2012

Committee meeting on “Updation of Nutrient requirements” at NIANP, Bengaluru May 21-22, 2012

Meeting with Legal Advisor, ICAR, New Delhi June 06, 2012

ICAR Regional Committee meeting at Palampur June 08-09, 2012

BOM Meeting, RAJUVAS, Bikaner June 17, 2012

NICRA Project Meeting under the Chairmanship of Hon’ble DG at ICAR, New Delhi July 03, 2012

Scientist-Farmer-Extension Interface meet of Department of Animal Husbandry at August 19, 2012
Diskit, Laddakh  J&K

Knowledge Meet at NASC, New Delhi under the chairmanship of Hon’ble D.G. August 21-22, 2012
Diskit, Laddakh  J&K

Member, Advisory Board, ASRB, New Delhi September 03-4, 2012

BOM Meeting, SK RAU, Bikaner at Udaipur September 09, 2012

Member, Selection Committee, ASRB, New Delhi September 18,19
and 26, 2012

Interactive Meet with Camel Rearing People of Jaisalmer and QRT October 04, 2012

Animal Science Directors’ meet under the chairmanship of Hon’ble DDG (AS) at October 15, 2012
New Delhi

XXII ICAR Regional Committee Meeting at CAZRI, Jodhpur November 16, 2012

Meeting to discuss the implementation of NICRA Project on Goats at CIRG, November 30, 2012
Makhdoom

BOM Meeting at RAJUVAS, Bikaner December 07, 2012

RFD meeting under chairmanship of Hon’ble DG at New Delhi January 10-11, 2013

Chairman, technical session in Scientist-Farmer interaction meet at KVK, CAZRI, Bhuj January 16, 2013

Meeting at ASRB, New Delhi January 22, 2012

QRT Meeting with Hon’ble DG, Chairman QRT and others February 04-05, 2013

 Directors,AS Division /Regional Station Heads Meeting with Hon’ble DG and March 04, 2013
DDG(AS)

Directors’ Meet at NASC, New Delhi March 19-20, 2013

Symposium on “Managing Stress in Drylands under Climate Changes Scenarios” December 01-02, 2012
at CAZRI, Jodhpur
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Name Conferences, meetings, workshops,  symposia Date

National Conference on “Use of Animals and Alternatives in Biomedical Research December 14, 2012
with emphasis on Drug Development” at University of Rajasthan, Jaipur

National Seminar on “”Future challenges and opportunities to improve health and December 22, 2012
production of small ruminants” at CIRG, Makhdoom.

XX Annual Convention of Indian Society of Animal Production and Management January 29, 2013
Conference at NDRI, Karnal

8th Biennial Animal Nutrition Association Conference on “Animal Nutrition Research November 28-30, 2012
Strategies for Food Security” at RAJUVAS, Bikaner .

Dr. S.K.Ghorui XXIII National Congress of Veterinary Parasitology held at Assam Agricultural December 12 -14, 2013
University, Khanapara, Guwahati

Seminar on “Emergence of Drug resistance against microbes”. April 30, 2012

Scientist-Farmer-Extension Interface meet of Department of Animal Husbandry at August 19, 2012
Diskit,Laddakh  J&K

Brain storming meet on “Trypanosomiasis of camel in impending climate change scenario” March 5, 2013

Dr. S.C.Mehta National Knowledge Network Annual Workshop organised by National Informatics October 31-
Centre at IIT, Bombay November 1, 2012

X National Symposium on “Integrated development of vast  biodiversity of February 7-8, 2013
indigenous livestock for long term rural livelihood security G.B.Pant University of
Agriculture and Technology, Pantnagar, Uttarakhand

Dr. A.K.Nagpal 8th Biennial Animal Nutrition Association Conference on “Animal Nutrition November 28-30, 2012
Research Strategies for Food Security” at RAJUVAS, Bikaner

vkRek ifj;kstuk rgr m"Vª ikyu O;olk; izf'k{k.k as trainer at NRCC January 17-18, 2013

National Symposium on buffalo for sustainable food security  held at Assam March15-16,  2013
Agricultural University, Khanapada, Guwahati

Dr Raghvender Meeting organised by ICAR HQ at NAAS complex N Delhi regarding technologies October 08, 2012
Singh for trainings to end users.

Interactive Meet with Camel Rearing People of Jaisalmer and QRT October 04, 2012

Farmers innovation Day at NRCC Bikaner September 11, 2012.

Farmers innovation Day at NRCC, Bikaner September 11, 2012.

vkRek ifj;kstuk rgr m"Vª ikyu O;olk; izf'k{k.k as trainer at NRCC, Bikaner January 17-18, 2013

Dr F C Tuteja Participated in Brain storming session on Mastitis Management in Dairy Animals October 31, 2012
organized by National Academy of Agricultural Sciences at NASC, N. Delhi

vkRek ifj;kstuk rgr m"Vª ikyu O;olk; izf'k{k.k] jk-Å-vuq-ds-] chdkusj January 14-18, 2013

Dr Champak National seminar on “New paradigms in livestock production: from traditional to January 28-30, 2013
Bhakat commercial farming and beyond and xx th annual convention of ISAPM, at NDRI, Karnal”
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Name Conferences, meetings, workshops,  symposia Date

8th Biennial Animal Nutrition Association Conference on “Animal Nutrition November 28-30, 2012
Research Strategies for Food Security” at RAJUVAS, Bikaner

National Symposium on Managing stress in dry land under climate change scenarios. December 1-2, 2012
AZRAI, CAZRI, Jodhpur

International conference on Extension Education in the perspectives of  advances in December 19-21, 012
the NaRMA-IV, at SKRAU, Bikaner

Workshop on “Targeting climate resilient agricultural technologies in arid western March 14-15, 2013
India” organized by CAZRI, Jodhpur

Agriculture Education Day, NRCC, Bikaner December 5, 2012

Scientist-Farmer-Extension Interface meet of Department of Animal Husbandry at August 19, 2012
Diskit,Laddakh  J&K

Scientist-farmer-extension interface meet:

(1) At Deshnok May 14, 2012
(2) At village Hunder,Nubra, Leh, J & K, August 19, 2012
(3) At dhani Pandusar, Lunkaransar (Bikaner) August 24, 2012
(4) At centre Sept. 11, 2012
(5) At village Sam, Jaisalmer  October 4, 2012

vkRek ifj;kstuk rgr m"Vª ikyu O;olk; izf'k{k.k] jk-Å-vuq-ds-] chdkusj January 14-18, 2013

Farmers innovation Day at NRCC Bikaner September 11, 2012

Dr. D. Suchitra  World Veterinary Day at NRCC, Bikaner and RAJUVAS, Bikaner April 30, 2012
Sena

World Congress on Biotechnology, 2012, Leonia International Convention Centre, May 4-6, 2012
Hyderabad

8th Biennial Animal Nutrition Association Conference on “Animal Nutrition November 28-30, 2012
Research Strategies for Food Security” at RAJUVAS, Bikaner

Agriculture Education Day, NRCC, Bikaner December 5, 2012

vkRek ifj;kstuk rgr m"Vª ikyu O;olk; izf'k{k.k] jk-Å-vuq-ds-] chdkusj January 14-18, 2013

Farmers innovation Day at NRCC, Bikaner September 11, 2012

dsUnz dh jktHkk"kk bdkbZ }kjk vk;ksftr lHkh dk;Z'kkyk September 17, 2012

March 30, 2013

Dr. N. Saini Animal  Nutrition Research Strategies for feed security  from by RJUVAS, Bikaner November 28-30, 2012

International conference on “Extension education in perspectives of advances in December, 19-21, 2012
natural resources management in agriculture” (NaRMA- IV) from at Swami Keshwan
and Rajasthan Agriculture University, Bikaner, Rajasthan, India.

International conference of “ sustainability of camel population and production “ February 17-20, 2013
College of Agricultural and  Food sciences , King Faisal University, Saudi Arabia

Meeting of QRT of AICRP 2007-2012 at  CSWRI, Jaipur (Rajasthan) September 7-8,  2012
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Name Conferences, meetings, workshops,  symposia Date

Meeting of AICRP   at NASC, Delhi March 21-22, 2013

Dr. G. Nagrajan vkRek ifj;kstuk rgr m"Vª ikyu O;olk; izf'k{k.k] jk-Å-vuq-ds-] chdkusj January 14-18, 2013

Farmers innovation Day at NRCC, Bikaner September 11, 2012

Dr. Shyam System Biology, at IIIT, Allahabad March 16-17, 2013

Singh Dahiya Camel Festival 2013, Bikaner January 26-28, 2013

Kisan Mela at CAZRI, Jodhpur August 12, 2012

Sheep mela and Kisan Goshthi on at CSWRI, Avikanagar (Rajasthan) March 23, 2013

Dr. Shirish Farmers innovation Day at NRCC Bikaner September 11, 2012.

Narnaware vkRek ifj;kstuk rgr m"Vª ikyu O;olk; izf'k{k.k as trainer at NRCC, Bikaner January 17-18, 2013

dsUnz dh jktHkk"kk bdkbZ }kjk vk;ksftr lHkh dk;Z'kkyk September 17, 2012

March 30, 2013
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11. Distinguished Visitors, Appreciation and Awards

S. No. Date Name and Address

1. 15.05.2012 Air Commander R Shanhar, DDG NCC Dept.Jaipur , Rajasthan.

2. 26.7.2012 Mr Abhimanyu Kumar,IAS, HCM RIPA, Jaipur, Rajasthan

3. 26.07.2012 Dr. K. S Khokhar,Vice Chancellor,CCSHAU, Hisar, Haryana

4. 23.08.2012 Mr Mumtaz Masih, Chairman, Redressal of Public  Grievances, Government of Rajasthan

5. 16.10.2012 Prof. Dr. R. N. Sreenivas , Ex- Vice Chancellor, KVAFSCL, Bidar, Karnataka

6. 02.11.2012 Justice P. K. Dey , West Bengal Land Reforms Department, Kolkata, WB

7. 7. 11.2012. Her Excellency Dr.(Mrs) Margrat Alwa, Governor,  Govt of Raj. , Bhawan, Jaipur, Rajasthan.

8. 18.11.2012 Dr. N. K. Krishna Kumar, DDG(Horticulture) ICAR, New Delhi

9. 21.2.2013 Justice V.K Dixit, Judge Allahabad High Court, Lucknow bench, UP

10. 26.3.2013 Vivek Fellner and Kelly Zering, Carolina State University, USA.
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12.Personnel

DIRECTOR

Dr. N.V. Patil

PRINCIPAL SCIENTISTS

Dr. S.K.Ghouri, Veterinary Parasitology

Dr. S.C.Mehta, Animal Genetics & Breeding

Dr. R. Singh, Animal Bio-Chemistry

Dr. Sumant Vyas, Animal Reproduction

Dr. A.K.Nagpal, Animal Nutrition

Dr. Sajjan Singh, Animal Physiology

SENIOR SCIENTISTS

Dr. F.C.Tuteja, Veterinary Medicine

Dr. Champak Bhakat,
Livestock Production Management

Dr. D.Suchitra Sena, Veterinary Medicine

Dr. Nirmala Saini, Animal Nutrition

Dr. U.K.Bissa, Animal Genetics & Breeding

SCIENTISTS

Dr. G. Nagarajan, Animal Bio-technology

Dr. Sanjay Kumar, Veterinary Parasitology
(Joined after completion of study leave)

Dr. N. Shrish Dadarao, Veterinary Pathology

Dr. Devendra Kumar, Livestock Products Technology
(On Study leave)

Dr. Shyam Singh Dahiya, Veterinary Microbiology

Dr. Shivkumar,Veterinary Pathology( Resigned the post)

TECHNICAL OFFICERS

Dr. N. Sharma, LSF, T – 9

Sh. Ram Kumar, Farm Manager, T-9

Dr. B.L. Chirania, Sr. Veterinary Officer, T-9

Sh. Dinesh Munjal, Technical Officer, T-7/8

Dr. Kashi Nath, Veterinary Officer, T-6

Sh. Ram Dayal Raigar, Technical Officer, T-6

Sh. M.K. Rao,Technical Officer, T-6

Sh. Nemi Chand, Technical Officer, T-6

Sh. Mohan Singh, Technical Officer, T-5

Sh. Nand Kishore, Technical Officer, T-5

Sh. Manjeet Singh, Technical Officer, T-5

Sh. Ram Chandar, Technical Officer, T-5

ADMINISTRATION STAFF

Sh. V.K. Pandey, Admin. Officer

Sh. K.P.Sharma,Asstt Admin.officer
(On deputation to Ministry of Water Resources)

Sh. A.K. Yadav, Asstt. Admin. Officer

Sh. Ram Kumar Suri, P.S.

Sh. B.K. Acharya, Asstt. Fin. & Acc. Officer
(Joined on 08 March, 2013)
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13. Infrastructure Development

1. Renovation of Research laboratory block

Renovation work of the of Research laboratory
block was completed  at the cost of Rs.27.68 lakhs
to smoothen  the research facilities.

2. Renovation of Nutrition laboratory

Renovation of Nutrition laboratory was completed
at the cost of Rs.42.72 lakhs  and the same is being
converted to Central Instrumentation Facility to
provide accessibility to precision and advanced
equipment facility to  all the scientists of centre as
well as for sister ICAR institutes.

3. Provision of High Mast Light

High mast lights were installed at the cost of Rs 8.25
lakhs in order to improve vigilance in supervision
and management of  camels, agricultural farm and
infrastructure available in the campus.

4. Construction of Tubewell

One tube well facility was created  at the cost of
Rs.7.66 lakhs in Agricultural Block No2 which was
essentially required to meet the requirement of
maintenance agriculture farm.

5. Strengthening of Research Labs

The instruments purchased this year  included
Barcode Scanner, PCR, Centrifuge, Electrophoresis,
Micropipettes, Kjeldahl  assembly etc. which were
required for the strengthening of different laboratories
to cater the need ongoing research work. The total
amount of Rs. 6.78 lakhs from plan and non plan
funds were utilized.

6. Guest House Extension

The present guest house facility being extended by
undertaking work of new construction of 4 VIP
Rooms along with one living room through CPWD.

7. Camel Paddock Shed

Two open camel sheds in the available Paddocks
are to be provided for which amount of Rs. 4.98
lakhs was deposited with CPWD.

8. Over Head Water Tank Along with Storage
Tank and Pump Room

In order to cater the essential need of the animals,
laboratories, farm facilities -the overhead water tank
facility with underground storage and pump room
facility is to be constructed by CPWD for which
first installment of Rs21/- lakhs was deposited.
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14- dsUnz dh jktHkk"kk lEcU/kh xfrfofèk;k¡14- dsUnz dh jktHkk"kk lEcU/kh xfrfofèk;k¡14- dsUnz dh jktHkk"kk lEcU/kh xfrfofèk;k¡14- dsUnz dh jktHkk"kk lEcU/kh xfrfofèk;k¡14- dsUnz dh jktHkk"kk lEcU/kh xfrfofèk;k¡

fgUnh i[kokM+k&2012 % fgUnh fnol] 2012
ds 'kqHk miy{; ij dsUæ funs'kd MkW- furhu
olUrjko ikfVy }kjk fnukad 11&25 fnlEcj rd
fgUnh i[kokM+k euk, tkus dh fofèkor~ ?kks"k.kk
dh xbZA MkW- ikfVy us dgk fd fgUnh i[kokM+k
mRlkgh o euksje okrkoj.k esa vk;ksftr fd;k
tk, o blesa lHkh dh Hkkxhnkfjrk lqfuf'pr dh

¼1½¼1½¼1½¼1½¼1½ fgUnh esa vk'kqHkk"k.k izfr;ksfxrk % fotsrk izfrHkkxhfgUnh esa vk'kqHkk"k.k izfr;ksfxrk % fotsrk izfrHkkxhfgUnh esa vk'kqHkk"k.k izfr;ksfxrk % fotsrk izfrHkkxhfgUnh esa vk'kqHkk"k.k izfr;ksfxrk % fotsrk izfrHkkxhfgUnh esa vk'kqHkk"k.k izfr;ksfxrk % fotsrk izfrHkkxh

oxZ voxZ voxZ voxZ voxZ v c ,oa l oxZc ,oa l oxZc ,oa l oxZc ,oa l oxZc ,oa l oxZ oxZ noxZ noxZ noxZ noxZ n

izFke&MkW- lqeUr O;kl Jh gjiky flag Jh lq[ksno iztkir

f}rh;&MkW- mes'k dqekj fcLlk Jh vfouk'k dqekj

r`rh;&MkW- lTtu flag Jh lruke flag

izksRlkgu&MkW- paid Hkdr MkW- nkÅyky cksgjk

tk,A lEekuuh; Jh 'kjn iokj] Ñf"k ,oa [kk|
izlaLdj.k m|ksx ea=h] Hkkjr ljdkj }kjk fgUnh
fnol] 2012 lacaèkh izkIr izsj.kkizn ^lans'k* dks dsUæ
ds eq[; Hkouksa ij yxk;k x;kA MkW- ,l- v¸;Iiu]
ekuuh; lfpo ,oa egkfuns'kd] Ms;j ,oa HkkÑvuqi
}kjk tkjh vihy dk okpu fd;k x;kA bl nkSjku
fuEufyf[kr xfrfofèk;k¡ vk;ksftr dh xb± %

vk'kqHkk"k.k izfr;ksfxrk es a izfrHkkxh fopkj izLrqr djrs gq,vk'kqHkk"k.k izfr;ksfxrk es a izfrHkkxh fopkj izLrqr djrs gq,vk'kqHkk"k.k izfr;ksfxrk es a izfrHkkxh fopkj izLrqr djrs gq,vk'kqHkk"k.k izfr;ksfxrk es a izfrHkkxh fopkj izLrqr djrs gq,vk'kqHkk"k.k izfr;ksfxrk es a izfrHkkxh fopkj izLrqr djrs gq,



66 NRCC Annual Report 2012-13

¼2½¼2½¼2½¼2½¼2½ fgUnh esa fucUèk izfr;ksfxrk % fotsrk izfrHkkxhfgUnh esa fucUèk izfr;ksfxrk % fotsrk izfrHkkxhfgUnh esa fucUèk izfr;ksfxrk % fotsrk izfrHkkxhfgUnh esa fucUèk izfr;ksfxrk % fotsrk izfrHkkxhfgUnh esa fucUèk izfr;ksfxrk % fotsrk izfrHkkxh

oxZ v] c ,oa loxZ v] c ,oa loxZ v] c ,oa loxZ v] c ,oa loxZ v] c ,oa l oxZ noxZ noxZ noxZ noxZ n

izFke&MkW- cynso nkl fdjkMw Jh jkts'k dqekj

f}rh;&MkW- nsosUæ dqekj Jh nqxkZflag

r`rh;&MkW- jkds'k dqekj iwfu;k¡ Jh ek.kd yky fdjkMw

izksRlkgu&Jh oh-ds- ikUMs

¼3½ jktHkk"kk dk;Z'kkyk¼3½ jktHkk"kk dk;Z'kkyk¼3½ jktHkk"kk dk;Z'kkyk¼3½ jktHkk"kk dk;Z'kkyk¼3½ jktHkk"kk dk;Z'kkyk

jktHkk"kk dk;Z'kkyk esa vfrfFk oDrk Jheku
lquhy cksM+k] ofj"B O;k[;krk] pkSiM+k mPp
ekè;fed fo|ky;] chdkusj us fgUnh Hkk"kk dh
oSKkfudrk fo"k;d O;k[;ku esa dgk fd fgUnh
Hkk"kk vufxur fo'ks"krkvksa ls ;qDr vke vkneh
ds le> okyh rFkk mPp O;kdj.k ,oa 'kCnkoyh
ls ;qDr gSA dk;ZØe ds vè;{k MkW- lej dqekj
?kkS:bZ rFkk oSKkfud x.kksa eas MkW- jk?kosUæ flag]
MkW- lTtu flag ,oa MkW- 'kjr pUæ esgrk ,oa
izHkkjh jktHkk"kk MkW- fueZyk lSuh us vius fopkj
j[ks x,A

¼4½ dfo lEesyu ¼22-09-2012½¼4½ dfo lEesyu ¼22-09-2012½¼4½ dfo lEesyu ¼22-09-2012½¼4½ dfo lEesyu ¼22-09-2012½¼4½ dfo lEesyu ¼22-09-2012½

dfo lEesyu esa chdkusj ds ofj"B lkfgR;dkjksa
eas Jh Hkokuh 'kadj O;kl ^fouksn* }kjk xatkiu
,oa rksan dks ueLdkj] Jh xkSjh'kadj th eèkqdj
}kjk fuj{kjrk ,oa eksckby] Jh fot; dqekj
èkehtk] Jh lat; vkpk;Z ^o:.k* ,oa Jh cqfu;kn
gqlSu ^tghu* }kjk dfork,a izLrqr dhaA dk;ZØe
dh vè;{krk dsUæ funs'kd MkW- furhu olUrjko

ikfVy us dhA blesa HkkÑvuqi vèkhuLFk chdkusj
fLFkr laLFkku@dsUæksa us Hkh Hkkx fy;kA

¼5½¼5½¼5½¼5½¼5½ iqjLdkj forj.k ,oa lekiu lekjksg ¼25iqjLdkj forj.k ,oa lekiu lekjksg ¼25iqjLdkj forj.k ,oa lekiu lekjksg ¼25iqjLdkj forj.k ,oa lekiu lekjksg ¼25iqjLdkj forj.k ,oa lekiu lekjksg ¼25
flrEcj] 2012½flrEcj] 2012½flrEcj] 2012½flrEcj] 2012½flrEcj] 2012½

fgUnh i[kokM+k] 2012 dk iqjLdkj forj.k ,oa
lekiu lekjksg mRlkgh ,oa euksje okrkoj.k esa
euk;k x;kA bl volj ij eq[; vfrfFk ds :i
esa izks- ds-,e-,y- ikBd] ekuuh; mi&egkfuns'kd
¼i'kq foKku½] HkkÑvuqi] ubZ fnYyh dks vkefU=r
fd;k x;kA bl volj ij izks- ikBd us dgk
fd fgUnh esa vkilh laokn lq[kn vuqHkwfr fnykrk
gSA bl Hkk"kk dh fdlh Hkh Hkk"kk esa izfrLi)kZ
ugha] ;g lHkh Hkk"kkvksa dks lkFk ysdj pyus okyh
,d ,slh Hkk"kk gS tks gekjs ns'k esa loZ= cksyh
tkrh gSA vr% vkids dsUæ ds fgUnh i[kokM+s ds
dk;ZØe ds 'kqHk volj ij eSa lHkh ls ;g vkg~oku
djrk gwa fd lefUor :i ls fgUnh dks viuk,a
bls vkxs c<+k,aA izks- ikBd us oSKkfudksa ls fgUnh
Hkk"kk dks vfèkdkfèkd :i ls viuk, tkus dh
ckr ij tksj nsrs gq, dgk fd ;gka dk m"Vª
ikyd] m"Vª&fgrèkkjd] fo|kFkhZ ,oa vketu fgUnh
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Hkk"kk dks vPNh rjg ls cksyrk ,oa le>rk gS]
vr% vuqlaèkkuksa ds ;Fkksfpr ykHk gsrq vko';drk
bl ckr dh gSa fd muls T;knk ls T;knk vkilh
laokn] oSKkfud ,oa rduhdh izpkj&izlkj lkexzh
dk izdk'ku] fgUnh Hkk"kk ds ekè;e ls gh fd;k
tk,A

bl volj ij dsUæ ds funs'kd ,oa dk;ZØe
vè;{k MkW- ,u-oh- ikfVy us vfrfFk;ksa dks crk;k
fd jktHkk"kk ds izxkeh iz;ksx gsrq dsUæ }kjk iwjs
i[kokM+s esa fofHkUu izfr;ksfxrkvksa dk vk;kstu dj
dkfeZdksa esa jk"Vªh; fparu dks eq[kkjfcUn djus
g sr q mudh vfHkO;fDr dkS'ky ,oa ys[ku
izfr;ksfxrkvksa ds ekè;e ij[kk x;kA i[kokM+s dh
lQyrk bl dh |ksrd gS fd blesa lkewfgd ,oa
ldkjkRed iz;kl] ,sls dk;ZØeksa dks o`gr~ Lrj
ij vk;ksftr djus dh vksj gesa izksRlkfgr dj
jgs gSaA MkW- ikfVy us dgk fd fgUnh i[kokM+s
tSls dk;ZØe dsUæ ds fgr esa tqM+us ds egRoiw.kZ
volj gSa] blls u dsoy dkfeZdksa ds Lo;a vfirq
dsUæ dh izxfr dk ekxZ Hkh iz'kLr gksrk gSA mUgksaus
dgk fd vkt dsUæ ds ikl 40 ls vfèkd fgUnh
esa y?kq iqfLrdk,a gSa] ^djHk* uke ls okf"kZd if=dk
dk fu;fer :i ls izdk'ku gksrk gS] okf"kZd
izfrosnu iw.kZr;k fgUnh esa Hkh izdkf'kr dh xbZ
gS] dsUæ dks jktHkk"kk esa ljkguh; dk;ks± gsrq
ifj"kn ,oa uxj jktHkk"kk] chdkusj }kjk
le;&le; ij iq#LÑr fd;k tk pqdk gSA

dsUæ ds bl 'kqHk volj ij fof'k"V vfrfFk
ds :i esa vkefU=r MkW- ,l-lh- xqIrk] lgk;d

egkfuns'kd] HkkÑvuqi] MkW- ,l-,e-ds- udoh]
funs'kd] dsUæh; HksM+ ,oa Åu vuqlaèkku laLFkku]
vfodkuxj ,oa MkW- ch-ds- csuhoky] vfèk"Bkrk]
jktqokl] chdkusj }kjk Hkh jktHkk"kk ds mRrjksRrj
fodkl gsrq fgUnh dks viuk, tkus ds fopkj izdV
fd, x,A lkFk gh HkkÑvuqi] ubZ fnYyh ds izèkku
oSKkfud MkW- fouhr Hklhu] chdkusj fLFkr ifj"kn
ds laLFkku@dsUæksa ds dkfeZdksa us Hkh bl dk;ZØe
esa f'kjdr dhA

eapLFk x.k djHk if=dk dk foekspu djrs gq,eapLFk x.k djHk if=dk dk foekspu djrs gq,eapLFk x.k djHk if=dk dk foekspu djrs gq,eapLFk x.k djHk if=dk dk foekspu djrs gq,eapLFk x.k djHk if=dk dk foekspu djrs gq,

jktHkk"kk dk;Z'kkyk % 10 tqykbZ 2012jktHkk"kk dk;Z'kkyk % 10 tqykbZ 2012jktHkk"kk dk;Z'kkyk % 10 tqykbZ 2012jktHkk"kk dk;Z'kkyk % 10 tqykbZ 2012jktHkk"kk dk;Z'kkyk % 10 tqykbZ 2012

jktHkk"kk uhfr dk;kZUo;u ds vUrxZr dsUæ
}kjk ^vuqlaèkku dk;ks ± gs qr QksVksxzkQh dh^vuqlaèkku dk;ks ± gs qr QksVksxzkQh dh^vuqlaèkku dk;ks ± gs qr QksVksxzkQh dh^vuqlaèkku dk;ks ± gs qr QksVksxzkQh dh^vuqlaèkku dk;ks ± gs qr QksVksxzkQh dh
rduhdh tkudkfj;ka*rduhdh tkudkfj;ka*rduhdh tkudkfj;ka*rduhdh tkudkfj;ka*rduhdh tkudkfj;ka* fo"k;d vk;ksftr ,d
fnolh; jktHkk"kk dk;Z'kkyk eas QksVks i=dkj Jh
fnus'k xqIrk] dsUæh; 'kq"d ckxokuh laLFkku ds
vkfVZLV lg QksVksxzkQj Jh lat; ikfVy ,oa
uhdksu dEiuh ds izfrfufèk Jh xtsUæ dks vkefU=r
fd;k x;kA loZizFke izHkkjh jktHkk"kk MkW- fueZyk
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lSuh us dk;Z'kkyk ds mís'; ,oa egRo ij izdk'k
MkykA QksVks tuZfyLV Jh fnus'k xqIrk us NksVs
o cM+s dSejs ls tqM+h egRoiw.kZ tkudkjh nsrs gq,
dgk fd dEI;wVj txr esa dSejs ds mi;ksx
lEcfUèkr rduhdh fcUnqvksa dks le>k tk,A mUgksaus
okbZM ySal VªkbZ dks'k 'kVy LihM izkbl vkfn ds
ckjs esa miyCèk lHkh lqfoèkkvksa] fo'ks"krkvksa lacaèkh
tkudkjh@izf'k{k.k iznku dh xbZA dsUæ funs'kd
MkW- ,u-oh- ikfVy us dgk fd dsUæ izdk'kuksa esa
m"Vª vuqlaèkku lacaèkh xfrfofèk;ksa ,oa egRoiw.kZ
dk;ks± dks iznf'kZr djus gsrq xq.korkiw.kZ Nk;kfp=ksa
dh ges'kk vko';drk jgrh gS] dwie.Mqdrk dks
nwj dj fofoèk fo"k;ksa esa KkuktZu djus ls vkids
O;fDrRo esa Hkh fu[kkj yk,xkA

Nk;kdkj fnus'k xqIrk dk;Z'kkyk ds nkSjkuNk;kdkj fnus'k xqIrk dk;Z'kkyk ds nkSjkuNk;kdkj fnus'k xqIrk dk;Z'kkyk ds nkSjkuNk;kdkj fnus'k xqIrk dk;Z'kkyk ds nkSjkuNk;kdkj fnus'k xqIrk dk;Z'kkyk ds nkSjku

,oa Jh ch-,y- Hkknkuh] izksQslj] vyhx<+ eqfLye
;qfuoflZVh }kjk ^m"Vª % ,sfrgkfld ifjizs{; esa*
fo"k;d O;k[;ku izLrqr fd, x,A vfrfFk oDrk
Jh cztjru tks'kh us dgk fd Hkk"kk ds izfr
fou;'khyrk ,d izsj.kkLin dk;Z dh Js.kh esa vkrk
gSA mUgksaus izcUèku gsrq Hkk"kk ds izfr leiZ.k dks
igyk lw= crk;kA rFkk dgk fd fgUnh ,d
oSf'od Hkk"kk gksus ds dkj.k laiw.kZ fo'o esa blds
vè;;u&vè;kiu dh Js"B O;oLFkk miyCèk gSA
Jh ch-,y- Hkknkuh us dgk fd 300&500 o"kks± esa
Å¡V ikyu O;olk; esa vk, cnyko rFkk bldh
ikyu i)fr] ,sfrgkfld egRo vkfn dks lkeus
yk;k tkuk pkfg,A

bl volj ij dsUæ funs'kd ,oa dk;ZØe
vè;{k MkW- ,u-oh- ikfVy us dgk fd tc dksbZ
H k h fo}ku O;fDr viuh thou vu q H k wr
;k=k@vuqHkoksa dks O;k[;ku vkfn ds ekè;e ls
izLrqr djrk gS rks ;g muds laiw.kZ thou dk
lkj gksrk gSA ;s O;k[;ku gesa iqu% psrurk iznku

jktHkk"kk dk;Z'kkyk % 30 ekpZ] 2013jktHkk"kk dk;Z'kkyk % 30 ekpZ] 2013jktHkk"kk dk;Z'kkyk % 30 ekpZ] 2013jktHkk"kk dk;Z'kkyk % 30 ekpZ] 2013jktHkk"kk dk;Z'kkyk % 30 ekpZ] 2013

bl jktHkk"kk dk;Z'kkyk esa vfrfFk oDrk Jh
cztjru tks'kh] O;k[;krk ¼fgUnh lkfgR;½] jktdh;
Mw¡xj egkfo|ky;] chdkusj }kjk ^jktHkkkk izcUèku* vfrfFk oDrk Jh tks'kh O;k[;ku nsrs gq,vfrfFk oDrk Jh tks'kh O;k[;ku nsrs gq,vfrfFk oDrk Jh tks'kh O;k[;ku nsrs gq,vfrfFk oDrk Jh tks'kh O;k[;ku nsrs gq,vfrfFk oDrk Jh tks'kh O;k[;ku nsrs gq,
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djrs gSaA mUgksaus dgk fd ,sfrgkfld o ledkyhu
ifjfLFkfr;k¡] izekf.kdrkvksa ls tqM+ko LFkkfir fd;k
tk, rkfd ;s m"Vª iztkfr ds laj{k.k ,oa fodkl
esa lgk;d fl) gks ldsA mUgksaus Hkk"kk :ih vfXu
ges'kk izTtofyr j[krs gq, izpfyr Hkk'kk ds iz;ksx
dh lykg nhA lHkh ds izfr èkU;okn Kkfir drs
gq, dk;Z'kkyk dk lekiu fd;k x;kA

dsUæ dks jktHkk"kk lEekudsUæ dks jktHkk"kk lEekudsUæ dks jktHkk"kk lEekudsUæ dks jktHkk"kk lEekudsUæ dks jktHkk"kk lEeku

jk"Vªh; m"Vª vuqlaèkku dsUæ dks uxj jktHkk"kk
dk;kZUo;u lfefr] chdkusj ds }kjk o"kZ 2011&12

ds nkSjku uxj esa jktHkk"kk ds mRÑ"V iz;ksx ds
fy, ujkdkl] chdkusj dh fnukad 26-06-2012 dks
vk;ksftr cSBd esa iz'kfLr i= iznku dj lEekfur
fd;k x;kA

o"kZ ds nkSjku fgUnh esa fudkys x, izdk'kuksao"kZ ds nkSjku fgUnh esa fudkys x, izdk'kuksao"kZ ds nkSjku fgUnh esa fudkys x, izdk'kuksao"kZ ds nkSjku fgUnh esa fudkys x, izdk'kuksao"kZ ds nkSjku fgUnh esa fudkys x, izdk'kuksa
dh lwphdh lwphdh lwphdh lwphdh lwph

1- jktHkk"kk okf"kZd if=dk ^djHk* vad uoe~

2- okf"kZd izfrosnu ¼fgUnh ,oa vaxzzsth vyx&vyx
:i esa½

3- vkRek ifj;kstuk ds rgr m"Vª ikyu O;olk;
izf'k{k.k lacaèkh iqLrd

4- Å¡Vfu;ksa esa FkuSyk jksx

5- ijEijkxr fpfdRlk i)fr;ksa }kjk Å¡Vksa dh
chekfj;ksa dk bykt o oSKkfud vkèkkjA

izHkkjh jktHkk"kk MkW- fueZyk lSuh iz'kfLr i= izkIrizHkkjh jktHkk"kk MkW- fueZyk lSuh iz'kfLr i= izkIrizHkkjh jktHkk"kk MkW- fueZyk lSuh iz'kfLr i= izkIrizHkkjh jktHkk"kk MkW- fueZyk lSuh iz'kfLr i= izkIrizHkkjh jktHkk"kk MkW- fueZyk lSuh iz'kfLr i= izkIr
djrs gq,djrs gq,djrs gq,djrs gq,djrs gq,



70 NRCC Annual Report 2012-13

ICAR WEST ZONAL SPORTS TOURNAMENT 2013


