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It gives me pleasure to present the research
achievements of National Research Centre on Camel,
Bikaner for 2013-14 inthisAnnual Report which are
noteworthy on account of focus of the Centrein recent
yearsto project camed asananimd of dternateutility for
thesociety. Thesgnificant achievementsincluded— milk
production characteristics study and the outcomeof the
milk production dataisindicativeof potentia of dl breeds
of camelsto bemilchtype. Thebreed differencesdo
not exist for milk productivity but it demands concrete
efforts to go for selection of breeding males both at
indituteaswel| asfiddfarmersleve kegpinginmindthe
milk production characteristicsof the parents—both dam
and the sirewhich belongsto better milking dam. On
molecular leve, theeffortsarebeing donetoidentify the
genesdeterminingthemilk yield. Whereas todecidethe
importance of camel milk as human food the effortsto
promotecamd milk anditsproducts—identificationof worth
of camd milk asfunctiond food havebeeninitiated andthe
benefits for activities of ACE inhibitory activity from
fermented camd milk havebeenindicativeof this.

Thecamd hedthinthefieldissuffering because of
longstanding known problem of trypanosomiasiswhich
has been the subject of research for scientistsfor past
few years. However, theorganisms resistanceand drug
ineffectiveness warrants coordinated research efforts
involving other indtitutestoidentify new drugformulations
andbringitinfield for effectivecontrol. Theresearch
effortshave beeninitiated in thisdirectionto look for
effectiveindigenous plantsand extracts. Similarly, the
problem of fungal skin infections in camels was
addressed by morphologically identifying thefungus
speciesand isolates. For thisdedicated Mycologists
from Veterinary, Medica and Agricultura Sciencesneed
betogether to characterize, identify and offer solutionto
contain this problem of zoonotic importance. The
Centre’s efforts to look out for plant species to be
effective mycocida and mycogtatic areon, but the other
occurrence of new diseaseslike brucellosis, TB also
warrants attention of researchers.
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Preface

The solution to unresolved
mystery of reproductionincamels
intermsof identification of right
stage of sexual cycle for best
conceptionisbeinglookedinto by
undertaking basic research and
some meaningful efforts are
required towardsholisticresearch
approach to know interplay of

hormones, other biochemical indicatorsand phys caI
examination of gonadsto know theright stagefemales
for achieving optimum reproduction together with
standardised Al protocol. Theseeffortswill entail the
futureof camd asmilchanima andwill solay foundation
for further multiplication by adoption of suitable
management tools.

The basic studiesto understand gut microbiotaof
camd simpartingfunctiona uniquenesstocamdstoutilise
fibrousfeedsand still havelow rate of methanogenesis
areof significance and a so applied nutrition research
experiments conducted to rear camel son completefeed
pelletsin view of depleting feed resource base are
noteworthy inview of ability of thisanimal speciesto
thrive well on nutritionally poor feeds. Thein-vitro
eva uation carried out for somefeed resourceswill further
boost up the efforts to integrate these resources to
formulate new economical dietshaving minimum but
optimal required concentration of costly nutrientslike
energy and protein with judicious supplementation with
needful required minerds.

The Centre has taken initiatives to address the
problem of people engagedin camel husbandry related
to health and management by conducting regular field
vistsby ambulatory clinic activity and regular conduct
of Kisan Méas, Gosthiesand Training Programmes. In
additionthisCentrehasbeenimparting traningstooutsde
researchersfor post doctord, Ph.D. and Master’sdegree
programmes besi de some specific need based research
trainings. Thefarmersutility programmesincluded free
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of cost breeding servicesto she camel's, organi sation of
health campsin camel inhabiting areasand dso activities
in TSP areas of Rgjasthan and J& K.

The notable achievementsregarding devel opment
includeadditiontoinfrastructureto support research and
overall management of farm. The HRD of staff and
enhancement of skill basethrough trainingshasbeena
routine activity which hel pedin achieving theresearch
and development targets. Thewhole hearted support
of all staff of NRCC was key for these notable
achievements. Thedirection and valuablesuggestions
received during RAC meetingsdeliberationshelped the
IRC meets to decide research areas and resulted in
significant achievements. Thedevel opment and urgent

issueswerea so discussed in IMC meetstimely for the
overall development of NRCC. Thetimely guidance,
encouragement and support received fromtheHon' ble
DG DDG(AS),ADG(AN&P), ADG(ABG),ADG(AH)
areacknowledged.

Itishoped that the research achievements presented
inthisAnnual Report meet the need of peopleengaged

incamel research and devel opment.

/

N.V. Patil
Director

| NRCC Annual Report 2013-14 i
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The herd strength of camelsat National Research
Centre livestock Farm on 1% of April 2013 was 328.
During the year 6 camelsof Mewari and 6 camels of
Kachchhi breed were added to herd strength by
purchasing it from the breeding tract. The conception
rate at the centre remained 79.74% and pooled age at
1t service was 1797.13+43.14, Ist Calving
2204.33£46.71 and gestation length was
384.17+1.17days.

Themilk yidd performanceintermsof overdl average
two-teat daily milk production spanning 300 days
lactation periodwas 3.13+0.15litresand 300 days yield
was905.18+46.3litres. Theaveragedaily yiedd and 300
days yiedinthefour breedswasdatisticaly smilarin
al breeds. Theprimersfor amplificationweredesigned
andsix 5’ flanking regionsof milk protein geneswere
successfully amplified inthedromedary.

Ultrasonography technique was used to identify
fema esaspregnant, non-pregnant with folliclesduring
thebreeding season ontheday of mating by male- natural
sdlection and thefemdeshaving folliclesbut not selected
by maefor mating and for further anaysisthe urine of
thefemale camelswas collected.

For evaluation of ACE inhibitory and antioxidant
activitiesin the camel milk, samplesbefore and after
fermentation using Lactobacilli acidophilus and
SARAS dahi starter cultures were used and these
activitieswere observed to besignificantly higherinall
the fermented milk samples using Lactobacilli
acidophilusculture. After comparative electrophoresis
to evaluate profile of bioactive peptides produced by
using Lactobacilli Acidophilus as starter culture, the
variation as presence of uniquebandin came milk was
observed which wasfound missingin cattleand buffalo
milk.

After examination of blood samplescollected from
different places of Rgasthan, 14 (9%) of camel found
positivefor Trypanosomeinfectionand after itsprocessing

’ N\
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1. Executive Summary

for DNA for PCRamplification al these blood samples
reved ed specificsgnd of adistinct 500bp band. Besides,
V SG genesof 205 and 448 kb were observed whichis
used for the accurate diagnosis of cameline surra.
Kinetoplast DNA sequence was also exploited as
“ggnature sequence’, reveding 443 bpinthediagnosis
of T. evang infection (20%). Theanimalswhich showed
higher EL1SA value (27%) but negative by PCR might
be dueto recent application of trypanocida drugswhich
eliminated the parasitesfrom the peripheral circulation
but not the antibodiesaready producedinthesystemas
reflectedin ELISA.

Toinvestigate antifungal activity of 16 medicinal
herbs, atotal of 20 fungal isolates from camel skin
infectionsweretaken and maximum antifunga sengtivity
observed with Eucalyptus (Eucalyptus globulus)
aqueous extract followed by Anar (Punica granatum)
aqueous extract and Garlic (Allium sativum) crude
juice.

During the year 2013-14 while the causes of
morbidity and mortality in camelsfor theyear 2013-14
were investigated and of 4.02% abortions reported
during thisyear, somewere suspected for brucellosisby
RBPT whilesomefound positivein PCR wereisolated
andfield camelsarealso being watched for brucellosis.
After tuberculintest performed on 12 suspected camels,
4 were found reactors and 6 milk samples from the
milking herd a so subjectedto DNA extraction and PCR
reveded dl samplesnegative

Indian Dromedary camel shared 96.1% and 96.8%
identity at the nucleotidelevel withwild Bactrian camel
and Alpaca, respectively was revealed by PCR
amplification, cloning and sequencing of Poly-U binding-
splicing factor of the Dromedary camel and sequence
andyssof Poly-U binding- splicingfactor gene. The PCR
amplification, cloning and sequencing of cytokinegene
IL-8 of the dromedarian camel indicated the close
relationship in this chemokine gene between the
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Dromedary camel and other camelids based on
Phylogenetic analysis based on nucleotide and amino
acid sequences. The TLR-2 gene of dromedary and
beactrian came hasbeen amplified and clonedinto pGEM -
T vector and sequenced successfully.

Thestudy of microbia/functiond diversity of thegut
for came sreared under different feeding patterns, having
clinical/ pathological conditions and their different
inhabitating | ocationsindicated the ma or taxonomy of
different metagenomeswasbacteriaasthemagor domain
Theanalysisof thefaecal microbiotaof camelsdone
using the MG-RAST version 3.0 indicated that the
enteritis faecal sample of camel calves below three
months of age showed no archaeal domainwhereasat
8 months of age Methanobrevibacter was the major

genus.

Threemicrobesin pure culturewereisolated from
the C1 compartment fluid of dromedary camelsof 3-4
years age. Based on the nucleotide homology and
phylogenetic analysis, the cultureswereidentified as
Pseudomonas aeruginosa strain WJQ No.1,
Pseudomonas nitroreducens strain HP2 and
Pseudomonas aeruginosa strain DKH-3 and the
evolutionary andyssgenerated usng MEGA 5 software.
Thecamd, horse, donkey and mulefaecal sampleswere
studied for thetaxonomic and functional diversity. Indl
species bacterial domain wasthe major domain with
Clostridiumasthe major genusin camel and muleand
Sreptococcus asthe maor genusin horseand donkey.

The camel calvesduring their two growth phases
fed on completefeed pellet diets having different CP
found to have similar growth on lower CP diet as
compared to higher CP diet during both growth phases.
Similarly onassessment of nutritional statusof lactating
camelsfor improving production performanceit was
observed that the blood metabolite picturewassimilar
in both group female camel sfed on dietsmeeting 100 or
75% of nutrient requirement indicating lower nutrient

| NRCC Annual Report 2013-14 i

requirement of lactating Camel females. In vitro
evaluation of crop residuesand grass samplesindicated
that gas production was|ower in case of wheat straw
(20.67 ml) and maximumin caseof guar phalgati (30.00
ml) and it waslower in case of sewan grass (19.0 ml)
and maximum in case of Dhaman grass(28.67 ml).

Opuntiaficusindica—athornless cactus species
have been introduced at Agricultura farm of NRCC and
accessions received from CSSRI, Karnal-1270 and
1271,CAZRI and ICARDA arebeing studied for their
adaptability and growth.

Duringtheyear theactivitiesheld by centreincluded
brainstorming meet on“ Functiona vaueof came milk
as compared to different species—cow, buffalo, goat
and sheep” at NRCC Bikaner followed by field activities
of organization of health camp, training, front line
demongtrationsand Kisan gosthiesintheareasof camel
habitatsin Jasamer didrict of Rgasthan. Under theTribd
sub plan the campsat Pratapgarh and Udaipur districts
were organised during February 2014 involving ateam
of expertsconsisting of scientistsand senior technical
officer of the centre organising thewhole activity with
the support of Animal Husbandry Officialswith their
mobile unit of Animal Husbandry Department of
Raasthan. During thisMilking competitionfor cattleand
Buffao and best camel competitionswereorganised and
prizeswere given respective winner and Kisan Ghosti
and Question-Answer Sessionswere also organised.
About 480 villagersincluding 127 women participated
withtheir livestock viz. Camel-482, Buffad0-672, Caitle-
708, Goat-970, Sheep-308.The extension materialsand
medicinesweredistributed to animal owners.

Theteam of NRCC scientistsincluding veterinary
officer also visited L eh under TSP during September to
October 2013 and interacted with farmersraising double
humped camel. Kisan Goshthi and treetment campswere
asoorgainsed.
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Brief History

The Project Directorate on Camel, Bikaner came
into existenceon July 5, 1984. 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,
under Indian Council of Agricultural Research.

L ocation

The Centreislocated in the Jorbeer areaof Bikaner
city. It is situated at Latitude: 28° 01' North and
Longitude: 73° 11' East with Timezone: GMT +05:30
hours. The soil typeislooseand sandy. Theclimateis
mostly dry and hot with annual rainfall intherange of
260-440 mm. The temperature ranges between 30-
48°Cinsummer and between 4to 28°Cinwinter season.

M andate

The centre was established with the mandate of
conservationand preservation of existing breedsof camel
and to generate baselineresearch dataon camel. The
mandate was revised from time to time taking into
cong deration theachievementsdone by the scientists of
the centreand devel opment inthefield acrosstheglobe.
Theexigingmandateis:

’ N
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2. Introduction

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

2. To provide leadership and co-ordinate camel
research and training nationaly and act asanationa
repository of informationand

3. To collaborate with national and international
agenciesfor camel research and devel opment.

Thework of the centreisbeing carried out inthe
areasconcerned asin camel breeding and genetics, camd
physiology, camel biochemistry, camel reproduction,
camel health, camel nutrition, camel management and
extenson, camd productstechnology, came farming and
agro-forestry and AKMU and PME cell.

Infrastructure

Over the years, NRCC has developed excellent
infrastructurefacilitiesincluding modern |aboratories,
library, visitor’sroom, museum and afeed plant.

TheNRCC hasmodern|aboratoriesstuatedinthree
complexes. Thelaboratoriesarefully equippedto handle
modern research in the field of camel physiology,
reproduction, biochemistry, genetics and breeding,
biotechnology, hedth, nutrition, camel management and
milk productstechnol ogy.

Thecame farmmaintainsan diteherd of about 383
came scomprising of Bikaneri, Jaisdmeri, Kachchhi and
Mewari breeds. An areaof about 650 haof farmland
has been fenced and 45 haof land have been brought
under perennia silvi-pasture comprising of grasses,
shrubs and trees. The library subscribes to about 15
Indianand 13foreignjourna sand hascollection of 7882
reference books.

The center isrecognized as one of the important
tourist placeof India. The camel museum of the centre
depicts historical, cultural, social, economical and
scientific aspects of camel and attractsthe attention of
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Saff position (as on March 31, 2014)

Cadre Number of post  Number of posts
sanctioned filled
Director 1 1
Scientific 233 15
Technical 24 3
Administrative 12 9
Skilled Supporting Staff 18 18
Total 73 66

Financial statement and revenue receipt (2013-14)

nationa and international researchersand tourists. The
camel milk parlour at the centre servesdifferent value
added camel milk products like flavoured milk,
pasteurized milk, lass, kulfee, teaand coffeetotourists
and visitorswhich are available as a part of ongoing
research activity.

Financial statement (2013-14)
Theoptima utilization of fundsalocated tothe Centre
wasensured during theyear and actud utilization of the

budget under plan and non planhead wasasunder during
theyear 2013-14.

(Rs.InLakh)
Head of Account Plan Non Plan
Budget Expenditure Budget Expenditure
Pay & allowances - - 55 524.77
Wages - - 4500 40.00
T.A. 400 400 200 200
O.TA. - - 020 0.17
H.R.D. 300 234 - -
Other chargesincluding Equipments 23228 23209 63.23 64.68
Works 2072 2.72 2481 2480
Total 260.00 259.65 685.24 556.42
Revenue Received : 39.97
Financial statement (2013-14) of external funded projects (Rs in Lakhs)
S.No. Heed Sanctioned Budget Expenditure
AICRP
1 TA 0.67 0.06
2 Contingencies 581 562
Total 648 568
VTC
1 TA 045 0.00
2 Recurring Contingencies 300 256
Total 345 256
IPR
1 Contractual Staff Cost 400 328
2 Library Book and Journals - -
a TA 012 002
4 Operational Costs 008 007
Total 420 337
NAIP
1 TA 050 050
2 Contractua Service 346 309
3 Operational Costs 1333 353
4 Institutional Charges 087 -
Total 1821 6.67

| NRCC Annual Report 2013-14 i
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Camel Genetics and Breeding

Geneticevaluation of performanceof Indian Camel

The herd strength of camelsat Livestock Farm at
thecentreon 1% of April 2013 was 328. During theyear
56 calveswereborn, 6 camelsof Mewari and 6 camels
of Kachchhi breed were purchased from the tract.
Duringtheyear 22 came swereauctioned and 25 camel's
died duetodifferent allments. Theherd srength of camels
as on 31 March 2014 remained 348. (Table-1 and
Fig.-1and 2).

Growth Performance

The data of body weight at birth, 6 months, 12
months, 18 months, 24 months, 30 months, 36 months
and 48 months of age groupswere analyzed and their
respective least squares means were 34.69+1.05,
155.94+2.32, 234.59+3.21, 295.80+4.05,
322.16+4.15, 350.31+4.25, 390.53+5.70 and
454.28+7.85 (Table-2). Theeffect of theyear wasfound
highly significant from birth to 36 monthsof agegroup
wherebody weightswere heavier in camelswhichwere
born in the year 2009. The effect of breed was aso
found significant at the age of 36 and 48 monthswhere
Kachchhi camelswereheavier.

Reproductive performance

This year the conception rate at the centre was
79.74%. Tota 79 femalesfrom four breedsweregiven
service out of them 63 were conceived. Last year 126
females were given service out of which 96 were
conceived (76.19%) and 56 (58.33%) calveswereborn
(Table -3). During the year 16 abortions took place,
therewas one case of still birth, 4 cases of premature
death and there was one case of dystokia. The datafor
agea firs service, agea firg caving and gestationlength
wereanayzed for the period 1986 to 2013.The pooled
age at st service was 1797.13+43.14, Ist Calving
2204.33£46.71 and gestation length was
384.17+1.17days.

’ N\
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3. Research Achievements

Mortality

During the period mortaity of 25 camelsoccurred a
thecentre. Thehighest mortaity wasin 0-1yr agegroup
(14.88%). The breed wise and age group wise mortality
with specific death rate percent are presented in table-4.
Overdl specificdesth rate mortaity was6.96%.

Breeding Plan

In the month of September biometry of 44 camels
wasdonefor body length, height at wither, heart girth.
Thecriterion of salectionwasbody length for preparation
of breeding plan. Independent culling levelswerefixed
for heart girth, height at wither. Out of 44 camels, 13
camels in different breeds were selected for 79 she
camelsof farm. Thebreeding planwas prepared toavoid
inbreeding with carethat farm born stud should not be
used onafemaereatedtoit either through sireor dam.
Four Bikaneri camelsweresdected for providing natural
serviceto the she camelsof villagers. Thisyear 30 she
camelsof villagerswere brought for breeding services
at centre. Last year 90 she camelswere brought at the
centre for service out of which 85 she camels were
checked and it was found that 43 delivered calves.
Among theresult of thevillagesthe percent of calving
wasfound as about 50%.

Thefollowing databaseswere maintained /updated:

1. Inventory of the Centre'scamel herd involving
pedigrecinformationondl avalladleanimasof Bikaneri,
Jaisameri, and Kachchhi and Mewari camels.

2. Databasefor growth intermsof birthweight and
body weightsat different ages.

3. Reproduction databasehavinginformationonall
reproductive parameters.

4. Database on biometry for selection of studs
were updated for preparation of breeding plan.

5. Health database of information on mortality,
disease conditionsetc.
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Table 1. Camel Herd Srength (20013-2014)

Age strength
on
1-04-13

Breed Herd Calving Purchased

Auction

Bikaner M
o1Yr 1
1-2Yr 5
2-3Yr 10
34Yr 6
>AYr 15
Total 37
Jaisalmeri

o1Yr - - 5 9
1-2Yr
2-3Yr
34Yr
ANy
Tota
Kachchhi
O1Yr
1-2Yr
2-3Yr
34Yr
>ANr
Total
Mewari
o1Yr
1-2Yr
2-3Yr
34Yr
ANy
Total
A*B
o1Yr - 1

1-2Yr

2-3Yr

34Yr

>AYr - 3

Total - 3 - 1 -
Grand Total 112 216 27 2 6
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64
58
55
50
38
30 29
22 I I
Bikaneri Jaisalmeri Kachchhi Mewari
Fig. 1. Breed wiseand sex wiseherd strength

m0-1 years
M 1- 2 years
W 2-3 years
W 3-4 years
W >4 years

Fig. 2. Agegroup wise herd strength (2013-2014)
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Table 2. Growth performance of camels at centre (2013-14)

Birth 6 months 12months 18 months 24months 30months 36months 48 months
Ovedl 3469+1.05 15594+232 23459+321 29580+405 322.16+415 350.31+425 39053+570 454.28+7.85
-247 -187 -179 -161 -155 -112 -97 -46
Breed NS NS NS NS NS NS e ®
Bikaner 36.60+0.63 159.04+3.82 232.23t549 29367+6.76 319.93+7.06 34857+6.72 389.03+9.01 467.92+11.46
-74 -62 -55 -55 -51 41 -35 -19
Jaisdmeri 36.46+068  158.99+4.35 232724589 28842+7.48 31959+7.63 340.24+890 366.05+11.89 442.60+18.93
-61 -45 -46 -42 -41 -23 -20 -7
Kachchhi 36.14+0.66 157.94+4.14 24447+573 311.80+848 33321+875 363.77+8.85 41852+12.25 482.77+17.87
-58 -44 -43 -A -3 -24 -20 8
Mewari 3543+0.70 147.78+459 22892+6.37 289.33+897 31591+9.12 34864+895 38851+11.62 423.82+14.29
-4 -36 -35 -30 -0 -24 -22 -12
Sx NS @ NS NS NS NS 2 NS
Mae 3497+1.11 151224283 23054+393 29051+538 31942+554 35848+582 40399+826 465.70+1052
-136 -107 -102 -0 -85 -60 -48 -23
Femde 3442+110 16065+328 238.63+458 301.10+593 32490+6.06 34213+6.11 377.06+7.92 442.86+11.3
-111 -80 -7 -71 -70 -52 -49 -23
Yw * % * % * % * % * % * % * % N S
2009 3877+1.23 18214+385 284.10+531 31953+743 357.38+759 38055+688 439056+894 447.82+11.02
-53 -53 -52 -47 -45 -42 -38 -24
2010 3546+1.35 15540+497 228624670 30057+897 314.73+955 34854+843 36227+1140 460.73+10.81
-3 -0 -31 -30 -27 -26 -23 -2
2011 3325+1.22 14373+367 23301+509 27810+6.72 28056+693 312.82+657 369.9.12+9.12 -
-55 -55 -53 -53 -51 -44 -36 -
2012 34.74+1.31 14807+443 221.70+664 285.02+874 335.98+867 - - -
-36 -37 -31 -31 -2 - - -
2013 31.80+1.66 150.36+801 20549+10.95 - - - - -
-15 -12 -12 - - - - -
2014 34.14+1.14 - - = - - - -
56 - - - - - - -

** (P<0.01), * (P<0.05), NS-Non-significant

10 | NRCC Annual Report 2013-14
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Table 3. Reproductive performance of the herd (2010-14)
Year Trait Bikaneri Jaisalmeri Kachchhi Mewari Pooled
2010-11 Mating 17 20 18 17 7
Conception 13 18 13 1 55 (76%0)
Calving 9 12 8 7 36(65.5%)
2011-12 Mating 18 10 2 23 73
Conception i 8 16 i 46 (63%)
Calving 2 - 8 5 15(32.6%)
2012-2013 Mating 37 2 Y 3l 126
Conception 2% 2 2 2 96 (76.19%)
Calving 1 14 16 15 56 (58.33%)
2013-14 Mating 24 13 19 23 7
Conception 17 n 16 19 63 (79.74%)
Table 4. Breed, sex and age group wise mortality and SDR % (2013-14)
Breed Sex Agegroup Pooled
M F 0-1year 1-4years Above4years
Bikaneri 2 8 1 2 7 10(9.65%)
Jaisalmeri 2 1 1 2 - 03(4.12%)
K achchhi 6 4 7 - 3 10(11.35%)
Mewari - 2 - - 2 02(2.12%)
Total 10 15 9(14.83%) 4(3.65%) 12(6.35%) 25(6.96 %)

Table 5. Means and selection differential of body parameters in selected male camels for breeding (cm)

Breed Selection N BL HG HW
Overdl Selected 13 163.06+1.80 224.69+2.34 210.76+2.66
Total ! 158.97+1.00 217.24+1.26 206.66+1.43
SD. 409 * 745 @ ** 41
Bikaneri Selected 3 168.66+2.68 234.33+3.94 218.33+3.94
Total 14 161.92+1.24 222.42+1.82 213.64+1.82
SD. 6.74* 11.91* 4.69
Jaisalmeri Selected 3 164.66+3.11 226.66+3.76 215.66+15.16
Total 7 160.42+2.03 220.00+2.46 20857+3.38
SD. 424 6.66 7.09
Kachchhi Selected 4 163.50+3.53 221.50+4.38 210.00+4.59
Total 15 155.86+1.82 213.13+2.26 202.00+2.37
SD. 764 837 8.00
Mewari # Total 8 156.25+2.51 213.00+2.22 201.25+2.55

** (P<0.01), * (P<0.05), # No selection was possible in Mewari breed.

I NRCC Annual Report 2013-14 |
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AverageDaily Milk Production and 300days Yield

Theoveral averagetwo-teat daily milk production
spanning 300days lactation period was3.13+0.15litres
and 300 days' yield was 905.18+46.3 litres(Table6).
Theaveragedaily yieldinthefour breedsranged from
2.94+0.58 to 3.41+0.15 litres and 300 days' yield
ranged from and 839.81+173.3t0 994.05+43.5 litres
with non-significant (P>0.05) effect of breed. However,
the effect of parity on milk production wassignificant
(P<0.05) with highest average daily milk production
(3.5440.24 litres) and 300 days' yield (1023.59+71.9
litres) inthird parity followed by fourth, second andfirst.

Estimation of Breeding Values of the dromedary
Sires

In order to utilise the performance record in
subsequent selection programme, the sires were

evaluated on the basisof performance of their progeny.
Of the 74 record, only 29 records associ ated with seven
srescould be utilized for the estimation of the breeding
valuesfor subsequent usein the breeding programme.
Inrest of the cases, elther thesrewasnot known dueto
the purchase of theanimal from the breeding tract or the
number of progeny per sire was less than two. The
unadj usted two-teat averagedaily milk yield and the 300
days milk yield from 29 records, after del eting records
of progeny of unknown sires, was utilized considering
therandom effect dueto sire and fixed effectsdueto
parity and year. After analysisof thissubset of datathe
overall meansfor thetwo-teat averagedaily yield was
3.03litreswith standard deviation 0.75 litresand that
for 300 days' yield was 875.77 litres with standard
deviation 228.99litres. The estimated breeding va ue of
sires, variance components and repeatability are
presentedin Table 2.

Table 6. Milk production potential of dromedary breeds in different parities and years

Class Number of Records Two-teat Milk Yield (inlitres)

Daily Yield 300days Yield
Pooled 4 3.13+0.15 905.18+46.3
Breed NS
Bikaneri 2 3.01+0.14 871.67+42.7
Jaisdmeri 2 294+058 839.81+1733
Kachchhi % 341+0.15 994.05+435
Mewari 18 3.15+0.20 915.16+£58.5
Perity *
First 16 264+0.24 760.81+71.0
Second 27 307021 886.60£63.1
Third 17 354+0.24 102359+71.9
Fourth 14 327+0.22 99.70£64.6
Year *%
2008 10 402+0.28 1177444850
2009 14 347025 1017.93+754
2010 18 341+0.23 990.32+68.5
2011 20 2.30+0.22 657.35£66.8
2012 12 2444023 682.84+67.4

*P<0.05, **P<0.01, NS-Non-Significant
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Table 7. Breeding values of the Indian dromedary sires for milk yield
SirelD Number of Progeny Two-teat Milk Yield (in litres)
Daily Yield 300days Yield
Bikaneri - 416 3 342+0.23 975.93+67.13
Kachchhi -72 3 3.26£0.24 AA57+£70.94
Bikaneri —346 4 3.24+0.25 933.03+72.00
Bikaneri —528 10 319+0.15 932.47+42.63
Bikaneri —530 4 3.06£0.20 894.21+57.78
Bikaneri —365 2 2.95+0.23 841.53+73.42
Kachchhi -114 3 2.88£0.25 828.78+72.00
Variance Components and Repeatability
Variance (A) 0.1201745 10060.017
Variance(E) 0.1788212 15458595
Repeatability 04019 03942
Selection of femaledromedary for milk production 100
Itisessential to select and retainthe damsfor milk :
production based ontheir own performance. Since, the g o
andlysisof averagedally milk productionand 300days |8 """"l|Illluuum....... :
y|dd|nd|cawsgn|f|m dfa:t dueto pa'ltyOfthea’]I md g I 304 7 1013161932 0%28 31 M7 -U'EETE{TETI’UUJ[”H"'HH"Hl
and year of recording (Table6), thedatawasadjusted |
for boththesignificant effectsandthemean and standard | **
deviationwascal culated torank theindividualsfor their |~ il Heord i Descending Orr _

performance above or below the mean. Themean and
standard deviation of theaveragedaily milk production
and 300 days' yield of this adjusted data was
3.180+0.704 litresand 922.9+211.2 litres. Theaverage
daily milk yield and 300 days milk yield data was
standardized with respect to the respective mean and
the standard deviation. Since the two parameters,
averagedaily milk yield and 300 days milk yield, were
highly correlated, so the representative plotting of
individual record with respect to averagedaily yield has
been presented in Fig. 3. Itisvery much evident that
therewere7, 3and 2 recordsrespectively above mean
plusone, two and three standard deviation. Similarly,
there were 9 and 2 records respectively below mean
minusone and two standard deviation.

Fig. 3. Sandar dised aver agedaily milk yield of dromedary
femaleswith respect tomean (3.180) and Sandard Deviation
(0.704)

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

Four 5' flanking regionsand partia coding sequences
were annotated and submitted in the NCBI GenBank.
The statusregarding length, location of bound moiety,
CAAT and TAAT signalsandtrandationinitiation site
aong with gene bank accession numbersispresentedin
Table8.

Theprimersfor amplificationweredesigned and six
5 flanking regions of milk protein genes were

I NRCC Annual Report 2013-14 |
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Table 8.Transcriptional elements and their location in four dromedary milk protein promoters.
GenBank GeneName Length Bound CAAT TATA mMRNA
Accession Moiety Signal Signal
MGF/STAT5

KF648560 aS2 Casein Gene, 1.1181 1072.1084 1142.1148  1169..>1181 Product ="alpha
promoter region. s2 casein”

KF648561 aLactalbumin Gene, 1.1110 763.771 1010.1016 <1068..>1110Product =“apha
promoter region and lactalbumin” Protein_id="
partial cds. AGZ95684.1" Trandation="

MMSLVSLLLVGILS’

KF648562 L actophorin Gene, 1.1075 928.936  948.953  1051..1057 1074..>1075 Product =
promoter region “lactophorin”

KF648563 k- Casein Gene, 1.>1098  87.95258..266 1073..1080
promoter region

Table 9. Amplification of 5'flanking region of dromedary milk protein genes
Promoters Product Status
& Casein (bridging seg.) 571bp Specific sequence
k- Casein 1184 bp Another Sample
Lactoferrin 1085bp Non-specific
Whey Acidic Protein 1310bp Non-specific
L actoperoxidase 1205bp Specific sequence
Peptidoglycan RP (Promoter) 1866 bp Specific sequence
Peptidoglycan RP (Exon 1-2) 2000bp Not cloned
Peptidoglycan RP (Exon-3) 1587 bp Non-specific

successfully amplifiedinthedromedary. Theamplified
fragmentswere characterized by RFL Pusing suitable
restriction enzyme. The ampliconswere eluted using
EZNA gd extraction kit of OmegaBio-Tek, USA. The
eluted productswere cloned in pPGEM-T easy cloning
vector. Full length sequencing was carried out (ABI).
Uniqueness of thethree sequenceswere established by
online software and public databases and theresults of
primer walking and paired end sequencing areawaited
(Table9)

14

Camel Physiology

A Comparative Sudy on the Physicochemical
Par ameter sof Camel and BuffaloMilk

The study was carried out to compare the various
phys cochemica parametersof two species, camel and
buffalo. Camed milk sampleswerecollected at Nationd
Research Centreon Camel, Bikaner and buffaloesmilk
sampleswere collected from the surroundingsvillages
of Bikaner. After collection, milk sampleswerebrought
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to the laboratory of NRCC Bikaner and they were
analyzedfor fat, Solid Not Fat (SNF), protein, lactose,
total ash and pH. Camel milk had 2.71+0.11 fat,
6.91+0.03 SNF, 2.23+0.02 protein, 3.86+0.02 |actose,
0.79+0.004 total ash and 6.95+0.01 pH while buffalo
milk had 8.71+0.82 fat, 8.44+0.19 SNF, 4.11+0.02
protein, 4.46+0.15 lactose, 0.98+0.05 total ash and
7.59+0.02 pH. Fat, SNF, protein and pH of buffalo
milk wassgnificantly (P<0.001) higher than camd milk.
L actose and total ash in buffalo milk wasalso higher
than camel milk but at P<0.05. So it can be concluded
that al the studied parameterswerehighin buffalo milk
thancame milk.

Analysisof milk constituentsof sheep, goat, camel
and buffalo

Milk condtituentsof different speciesviz. dromedary
camel (n=35), goat (n=32), sheep (n=31) and buffalo
(n=17) were evaluated. Camel milk samples were

’ N\
/VRCO

collected from National Research Centre on Camel,
Bikaner and goat, sheep and buffalo milk sampleswere
collected fromthesurrounding villagesof Bikaner. Milk
sampleswereanalyzedfor fat, protein, lactose, ash and
pH. It was observed that buffalo milk had highest fat
(8.36+£0.52) and protein (3.56+£0.24) concentration
whereas sheep milk had highest |actose (4.34+0.09) and
ash (0.87+0.02) content. The pH (6.96+0.05) values
of camd milk werelowest incomparisonto other species
(Table-10).

Comparativeserum biochemica parametersshowed
elevated levels (PA0.05) in total protein, albumin,
cholesteral, ureaand cal cium between early pregnancy
and late pregnancy of body condition score (BCS)
between 3-3.5 as presented in the Table below.
However, no significant difference (P<0.05) in blood
biochemical parametersin early and latelactation was
recorded except in albumin of body condition score
(BCS) between 3-3.5 aspresented inthe Table-11.

Table 10. Milk parameters (Mean+SE) of camel, goat, sheep and buffalo.

Milk Parameters Camd Goat Sheep Buffalo
Fat(%6) 2.63+0.08 312+014 7.90+042 8.36+0.52
Protein(%o) 2.10+0.02 2.38+0.07 3.22+0.06 356+0.24
Lactose(%6) 3.61+0.03 404+0.14 4.34+0.09 3.70+0.27
Ash(%) 0.75+0.01 0.84+0.03 0.87+0.02 0.82+0.07
pH 6.96+0.05 7.34+0.02 7.45+0.02 7.45+0.02
Table 11. Pregnant and L actating Camels biochemical parameters

Parameter Pregnant Lactating

Early Sage LateSage Early Sage LateStage
Total Protein (g/dl) 6.72£0.14 7.18+0.10 6.34+0.11 6.45+0.16
Albumin (g/dl) 391+0.10 3174011 3.78+0.13 2.89+0.09
Cholesteral (mg/dl) 20544211 3348£121 30.98+2.35 28.7£1.08
Urea(mg/dl) 23112 3204+1.27 2697+1.78 24.38+0.69
Cacium (mg/dl) 10.72+0.35 10.18+0.13 10.79+0.60 946+0.34
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Thelevelsof hemoglobin, glucose, total protein,
abumin, urea, Creatinine, TAG calciumand phosphorus
in double humped bactrian camelsfrom Leh wereon
the higher side in comparison to Dromedary camels
reared in Bikaner having similar body condition
score(BCS) of 3.5 and dataare presented in Table 12.

Table 12. Double Hump biochemical parameters.

Parameters Normal Values
Hb (g/dl) 14+057
Glucose (mg/dl) 143+0.9
Total Protein (g/dl) 6.2+0.30
Albumin (g/dl) 4+018
Urea(mg/dl) 57+3.72
Creatinine(mg/dl) 2.2+0.07
Cholesterol (mg/dl) 46+6.79
TAG (mg/dl) 424109
Phosphorous (mg/dl) 75+0.76
Cacium (mg/dl) 11+0.48

Cameél Reproduction

Pher o-Chemical analysisintheurineof dromedary
camel (Camelusdromedarius)

The experiment was conducted once againto try
another protocol of GC-M S The ultrasonography was
performed and femaleswereidentified as (i) pregnant,
(i) non-pregnant with folliclesduring the breeding season
ontheday of mating by mae- naturd sdlection. (iii) The
femaleshaving follicles but not selected by malefor
mating. Theurineof thefemaecamel swascollectedin
natural condition withleast disturbancetoanimal.

Improvingtheefficiency of artificial insemination
in camel using existing and emer ging technologies

The serasamplespreserved from the previousyear
weresent for hormona assay to Divison of Dairy Cattle

| NRCC Annual Report 2013-14 i

Physiology, NDRI Karnal. The RIA analysis for
progesterone could not reveal conclusiveresult.

Camel Biochemistry

Production and evaluation of bioactive compounds
from came milk and milk products

The periodical milk samplesfrom day 1to 28 day
of postpartum were collected from four healthy she
camels. Further, four milk samplesfrom each Rathi cattle
and buffal o, sheep, equineand goat of latelactating tage
werea so collected and processed for further analysis.

Production of bioactive peptides using starter
cultures

The camel milk samples were analyzed for its
chemical composition and skimmed samplesfollowed
by fermentation using Lactobacilli Acidophilusand
SARAS dahi starter cultures to produce bioactive
peptides. All the sampleswere processed for the 10000
rpm at 4°C for 30 minutes. Thetransparent supernatants
were kept at -20 °C for further analysis to evaluate
bioactive properties.

Determination ACE inhibitory and antioxidant
activities

TheACE inhibitory and antioxidant activitieswere
evaluated in the camel milk samplesbefore and after
fermentation using Lactobacilli Acidophilusand SARAS
dahi starter cultures. It was observed ACE inhibitory
and anti-oxidative property wererecorded significantly
higher inal thefermented milk ssmplesusing L actobecilli
Acidophilus culture while no significant change was
determined in before and after fermented milk samples
using SARASdahi asadtarter culture.

The comparative SDS PAGE electrophoresiswas
performed using Tris-glycine buffer, pH 8.3 using 6%
gdlto evauate profileof bioactive peptidesproduced by
using Lactobacilli Acidophilusasstarter culture, there
werevariationin presenceof uniquebandincame milk
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Fig. 4. Compar ativee ectrophor etic patter n of bioactive
peptidesof cattle, camel and buffalo

asitwasfound missngin cattleand buffalo milk samples
represent different digestive pattern of camel milk as
compared to cattleand buffalo (Fig.-4). Therewereno
variationsrecorded in e ctrophoretic pattern of bioactive
peptidesamong the different breeds of camel (Fig.-5).

Production of bioactive peptides using peptic
digestion

Wholemilk samplesof camd, cattle, buffao, sheep,
equineand goat were digested with optimum amount of
pepsinA at pH 3.0, temperature 37°C for three hour at
50 rpm. The digestion wasterminated by placing the
samplesinwater bath at 80 °C for 15 minutes. All the
samples were processed for the 10000 rpm at 10 °C
for 30 minutes. Thetransparent supernatantswere kept
at -20 °C for further analysis to evaluate bioactive

properties.
Fractionationsof milk protein/peptides

Fractionationsof milk proteing/peptideswerecarried
out using different molecular weight cut UF membrane
i.e.5KD, 10KD, 30KD, 50K D and 100K D in digested
and without digested milk samples of different milk
species. Prote n/peptide concentration was determined
ineach fraction in thefiltrate and retentate of the milk
samples.

Fig. 5. Compar ativee ectr ophor etic patter n of bioactive
peptidesof different breedsof camel

Assessment of commer cial viability of camel milk
and itsvalueadded products

Camel milk and milk products developed and to
popularizeand assesstheir commercid viability viz, kulfi,
flavored milk, pasteurized milk, teaand coffeeweresold
inthe Centre'scame milk parlour. Sdlefromthecame
milk and milk productswashighest in January 2014 (Fig.
3). Camel milk and milk productsweresold for Rs. 3,
54, 354/- during the year.

Came Health

PARASITIC DISEASES

Different biologica samplesof cames(blood, faeca
samples and skin scrapping) from different places of
Rajasthan were collected for screening of Blood
Protozoa, Gl. helminthesand other G | Protozoaand
mangeinfection. These blood sampleswereused for a
number of parasitological, serological teststo detect the
trypanosomiasisin camel. Besides, PCR wasal so under
taken for confirmatory test. The blood samplescollected
werechecked for Hb% and buffy coat examinationaong
withwet smear examination for presenceof trypanosome
infectionin camel.14(9%) out of 155 blood samples of
camel found positive for Trypanosome infection on
parasitologica examination. TheHb% ranged from 6.5-
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7.5in case of trypanosomeinfected camel. Both wet
smear and buffy coat examination revealed no
persistenceof infection.

All these blood sampleswere processed for DNA
for PCR amplification. Typica PCR amplificationusing
primerspair designed frominternal transcribed spacer
region of ribosomal DNA of trypanosomesrevealed
specific signal of adistinct 500bp band on ethidium
bromidestained 1.8% agarosegel. Besides, V SG genes
of 205 and 448 kb have been used for the diagnosis of
camelinesurra. Kinetoplast DNA sequencewas also
exploited as” signatur e sequence’, revealing 443 bp
inthediagnosisof T. evans infection (20%).

The serasamples collected inthefield were used
for sero-prevalenceof trypanosomes. During theperiod,
all serum sampleshave been analysed in duplicatefor
the presence of antibody against trypanosomes by
indirect ELISA and thesevaluesareexpressedinterms
of mean ELISA value. The S/Pvaluecaculated, inthis
regard when found 2-timesgreater or moreconsidered
aspostiveresults. Thus, mean ELISA vaueshavebeen
found highly variable. Theanima swhich showed higher
ELISA vaue(27%) but negative by PCR might bedue
to recent application of trypanocidal drugs which
eliminated the parasitesfrom the peripheral circulation
but not theantibodiesaready producedinthesystemas
reflected in EL1SA. These animals may not havethe
activecarrier state of infection.

A number of biochemical parameters were also
studied in serum from trypanosome infected camels.
Theseinclude Cholesterol (17.71+1.80 mg/dl inhealthy
camel vs31.92+0.94 mg/dl ininfected came), Billirubin
(2.13£0.07 mg/dl vs.3.65+0.16 mg/dl), BUN
(8.89£0.58 mg/dl vs.19.36+0.83 mg/dl) and Creatinine
(1.23+0.04 mg/dl vs.2.54 £ 0.15 mg/dl). Therewere
sgnificant changes, i.e. increasesof va ueswererecorded
insuch markerswhich further addressed the assessment
of the hepato-renal or further consequences due to
trypanosomeinfectionincamel.
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M anagement of Trypanosomiasisin Camel under
Farm and Field Condition

Plant material s collected from sel ected indigenous
medicina for preparation of methanolic/ethanolic extract
from plant material. Preparation of plant extract from
Neem |eaves and Pomegranateleavesisunder process.
T. evans infectionin Swissalbino miceisestablished
from naturally infected camel. Herd screening for T.
evans infection of Camel of NRCC farmwasdone.

BACTERIAL AND FUNGAL DISEASES

Validation of suitable treatment for mulation for
dermal mycosesin camel

A total of 20 fungal isolates from camel skin
infections, which comprised of Microsporumcanis(1);
M. nanum (1); M. audouinii (1); Trichophyton
soudanense (1); T. equinum (1); T. tonsurans (1);
Scopulariopsisbrevicaulis(1); S brevicaulis, dark tan
pigment (1); Basidiobolus ranarum (1);
Paracoccoidiodes spp (1); Absidia corymbifera (1);
Penicillium marneffei (1); Aspergillus flavus (1);
A.versicolor (1); A. terreus (1); Other aspergilli (5)
weretakentoinvestigate antifungd activity to methanal,
hexane, petroleum ether and either agueous or crude
juicesof 16 medicind herbsviz, Babool (Acacianilotica
Lam. Willd.) bark; Eucalyptus (Eucal yptus globulus
Labill) leaves, Henna(LawsoniainermisL.) leaves, Siris
(Albizia lebbeck L. Benth) leaves; Fenugreek
(Trigonellafoenum-graecumL..) seed; Kair (Capparis
decidua Forsk. Edgew) branches; Aloe vera (Aloe
barbadensisMill.) leaves; Anar (PunicagranatumL.)
leaves, Ginger (Zingiber officinale Ros.) rhizomes;
Garlic (AlliumsativumL.) bulb; Datura(Datura metal
L.) leaves; Onion (Allium cepa L.) Bulb; Cactus
(Astrophytum spp.) pods; Colocynth (Citrullus
colocynthisL. Schrad) fruit; Turmeric (Curcumalonga
L.) rhizomesand Pearl millet (PennisetumglaucumL.)
Seed.
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Antifungal sensitivity testing: Cultureinoculumsof
variousfungi weremadein 10 millilitresof Sabourauds
dextrose broth and wereincubated at 28°C for 48 hours
for appearance of turbidity. These cultureswerethen
spread over antifungal sensitivity test agar plates. The
platesweredivided into 4 parts and into the centre of
each part, awell was punched and10 pl of methanol
extract / hexane extract/ Petroleum ether extract/ crude
juice/ agueousextract waspipetted into thewel Is. Plates
were kept at room temperaturefor 1-hour to facilitate
diffusion and werethenincubated at 28°C for 48 hours.
The Diameter of zone of inhibition was measured.
Screening of 16-medicinal herbsrevealed very good
antifungal activity with agueousand methanol extract of
Eucalyptus (Eucal yptus globulus) and Anar (Punica

’ N
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granatum) and crude extract of Garlic (Allium
sativum). Whereassomeantifungd activity observed with
other typesof extractsand or plantsagainst someof the
fungi ared 0 giving sengtivity with thesethree plants. So
thesethree plantsmay beexploited for further sudies.

Comparison with the standard antifungal
antibiotics: Standard antifungal sensitivity discs of
Amphotericin B (50-pg), Clotrimazole (10-ug),
Fluconazole (10-ug), Itraconazole (30-pg),
Ketoconazole (50-pug) and Nystatin (NS-100iu) were
tested by the tandard antibiotic sengitivity method. These
antifungal antibioticswereactiveagainst mgority of the
fungal isolatestested in the desired concentrations as
recommended by the manufactures.
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Invitrominimum inhibitory concentrationsof the
effectiveextractsand comparison with thestandard
antifungal antibiotics

Maximum antifungal sensitivity observed with
Eucayptus (Eucal yptusglobulus) agqueousextract, Anar
(Punica granatum) aqueousextract and Garlic (Allium
sativum) crudejuicewereevaluated invitrofor MIC
againgt variousfungal isolatesand were compared with
amphotericin—B and nystatin in Sabourauds dextrose
broth by the dilution method, all these productswere
tested from 1 pl /1u pg to Qui/Qug/ ml. Invitro minimum
inhibitory concentrationstested from 1 to 9 pl/ml with
theagueousextract of Eucayptus (Eucalyptusglobulus)
andAnar (Punicagranatum) and crudeextract of Garlic
(Allium sativum) and compared with Nystatin and
Amphotericin-B in concentrationsof 1- 9 ug/ ml, showed
some promise of the comparableactivity.

Clinco-Pathological investigations in diseased
camelsfor overall health improvement of camel
herd

The causesof morbidity and mortaity in camelsfor
theyear 2013-14 wereinvestigated from herd of NRCC.
The major causes of morbidity were found to be -
diarrhoea, pyrexia, lameness, dermatitis, thikria,
trypanosomiasis, abortions, dystokia, still birth,
premature birth, mastitis, calf diarrhoea, mange/
dermatitis, choking of esophagus, brucellosis and
tuberculoss. Themgor causesof mortaity wereidentified
as enteritis, tuberculosis, pneumonia, choking of
esophagus and accidental death. A total of 489 clinical
samples collected from ailing camel swhich included
blood (479), milk (6) and faeces (4).

Pathol ogical and diagnostic studieswere conducted
on abortions due to brucellosis. Total 14 (4.02%)
abortions reported during thisyear, of which 8 were
detected positivefor brucellosisby RBPT. The DNA
wasextracted fromall 14 placenta and fetd tissuesand
subjected to PCR for amplification of Brucella
abortus 18 kDaimmunoreactiveantigen geneusing the
primer sequence: BA1(5 CTGCAGTCA TGCCCC
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AGAAC3)andBA2(5 GTCATCGTT TCC GGG
TCA GA 3'). Out of 14 cases, 10 werefound positive
for brucellosisin PCR (Fig. 6). The abortions from
brucellosiswere reported frommidto last trimester (5"

300 bp

Fig. 6. PCR amplification of Br. abortus18kDa
immunor eactiveantigen gene. L ane: M- 100bp marker, Lane
1- negativecontrol, 2- 5aborted fetal lung

to 11" month). Thegrosspathol ogical lesionsin aborted
fetuses were subcutaneous edema, dark hemolysed
blood inside body cavities, pneumonia, enlarged liver
with pale necrotic patchesand severe congestionin all
visceral organs. The placentas were edematous and
inflamed (Fig. 7). The smear from stomach content of
fetus showed gram negative Brucella abortusbacteria.

Fig. 7. Placentashowing edemaand inflammation.
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Thehistopathological findingsin aborted fetuseswere
infiltration of mononuclear cellsand thickened alveolar
and bronchia wall of lungs(Fig. 8), severe congestion
and mononuclear infiltration in kidneys, coagulative
necrosisand vacuolar degenerativechangesinliver and
congestion of capillariesof brain. The placentashowed
necrosisand mononuclear infiltration.
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Fig. 8. Fetal lung showinginfiltration of mononuclear cells
and thickened alveolar and bronchial wall alongwith
necroticdebris.H & E x 400

Pathol ogical and diagnostic studies conductedin
tubercul osis cases. Tuberculin test performed on 12
suspected camels, of which 4 werefound reactors. Tota
10 mortalitiesreported dueto tubercul osis of which 2
weretuberculin reactors. Positive casesshowed clinical
symptomsof progressiveemaciaion, enlarged superficid
lymph nodes, anorexia, mild fever and coughing. The
histopathology of lungs revealed typical changes of
granulomatousinflammation with caseousnecrosisand
cacification. The DNA fromlungsof al tuberculosis
cases were found positivein hupB gene PCR. The 6
milk samplesfrom themilking herd were al so subjected
to DNA extractionand PCRwhichreveded dl samples
to benegative.

Molecular cloningand char acterization of cameine
cytokine gene (s)

PCR amplification, cloning and sequencing of Poly-
U binding-splicing factor of the Dromedary camel were
carried out successfully. Primers used for the
amplification of Poly-U binding- splicing factor of the
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Indian Dromedary camel were; Forward — Poly-U ;
5"ATGTGGCTGC AGAACCTGCTTCTC 3;
Reverse — Poly-U - 5 TCACTT CTGGACTGGC
TCCCAGCAG 3'. The partial sequence of Poly-U
binding- splicing factor gene obtained from Indian
Dromedary camel is578 bp. Sequenceandysisof Poly-
U binding- splicing factor genereveded that the Indian
Dromedary camel shared 96.1% and 96.8 % identity at
thenucleotideleve withWild Bactrian came andAlpaca,
respectively. Whereasit share 94.2 % and 93.5% identity
a ntleve withKiller whaeand weddd sed, respectively.

Epidemiology of viral diseases of camels

One camel pox viral infection was observed and
noted inamale camel aged four years. Theanima was
belonging to the BSF, Jaisalmer. Scab materialswere
collected from theinfected camel at Clinicsof Bikaner
veterinary college on 29" November 2013. Total
genomic DNA was collected from the scab materials
and the camel pox viral infection was ascertained by
conventional PCR using the primersof haemagglutinin
geneof Camel pox virus.

Bioprospecting of genes and allele mining for
abiotic stresstolerance (Dromedary Camel- Heat
and cold stresstolerance)

Thebiochemica parameterssuchascortisol, T3and
T4levelsof dromedariespresent in seracollected during
extreme summer and extremewinter monthsof theyear
were estimated. PCR amplification, cloning and
sequencing of cytokine genelL-8 of the dromedarian
came wascarried out successfully. Interleukin-8 (IL-8)
isanimportant pro-inllammatory cytokine, and good
marker of inllammatory responses. IL-8 is a CXC
chemokine, and thefirst known chemokine, produced
by monocytes/macrophages, fibroblasts, vascular
endothelia cells, mast cells, epithdlia cells, and awide
variety of tissue cells, upon exposureto inflammatory
stimulants. Camel IL-8 cDNAswereamplified using
MRNASs from Con A stimulated peripheral blood
mononuclear cellsof healthy camel by PCR with the
primersdesigned based on cattle (Bostaurus) IL-8 gene
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sequences. Primer sets used for the amplification of
camel IL-8; forward 5
CACCATGACTTCCAAGCTGGCTGTTGC 3 and
reverse5 TCATGGATCTTGCTTCTCAGCTCTC3'.
TheGenBank access on number of the Dromedary camel
IL-8 geneisKF843702. Theopenreading frame (ORF)
of dromedarian camd IL-81s300 bpinlength, encoding
99 amino acid polypeptide. Relationship based onamino
acid sequencesrevealed that Dromedary camel IL-8
shared 89.11% and 88.12% identity with wild bactrian
and d paca, respectively. Phylogenetic andysisbased on
nucleotideand amino acid sequencesindicated theclose
relationship in this chemokine gene between the
Dromedary camel and other camelids.

Blood was collected from 3animals. PBMCswere
separated from pooled blood sample. Further, half
portion of PBM Cswere subjected to incubation at 37°
Cfor onehour and s multaneoudy remaining haf portion
of PBM Cswere subjected incubation at 45°C for one
hour. Subsequently total RNA was isolated and
transcriptome analysiswas carried out.

Characterization of Toll like receptors in
camel

The TLR-2 gene of dromedary and bactrian camel
hasbeen amplified and cloned into pGEM-T vector and

sequenced successfully. The respective TLR-2 gene
sequences have been submitted to NCBI (GenBank
accession no. JQ979305 and JX453495). Partial
amplification of TLR-1and TLR-5 gene of dromedary
camel has been achieved and cloned into pGEM-T
vector and sent for sequencing.

Camel Nutrition

A pilot study on the gut/digestive tract
metagenomes of camel

Thestudy of themicrobia/functiond diversity of the
gut under different a) feeding patterns b) clinical/
pathological conditionsand c) camel inhabitationswas
sudied. Table 13 depictsthedidrict, typeof management
and feeding given to camels of different groupsfrom
whichthefaeca sampleswerecollected. Table14 shows
thevariousclinical conditionsfrom which thefaecal
sampleswere collected and analysed. The analysisof
thefaeca microbiotaof cameswasdoneusingtheMG-
RAST version 3.0 after subjecting thefaecal samples
for shot gun sequencing using lon Torrent PGM, inorder
toidentify themicrobid diversity and metabolic potentia
of the digestive tract. The data was analysed using
M5RNA for taxonomic and SEED subsystems for
functiond categorieswithane-vaueof 1X10°, minimum
identity of 80% and minimum aignment length of 50 bp

Table 13. District, type of management and feeding in camels

Group(n=2) District System of Management Feed given

Adult Camels

1 Bikaner Intensive Moth (Phaseolous aconitifolius) chara and
Groundnut (Arachis hypogea) fodder

2 Bikaner Intensive Guar phalgati (Cyamopsis tetragonol oba)

3 Bikaner Extensive Locally availabletreeleavesviz., Khejri, Neem, Ker,
Beri, Sewan, Mung, Chana, Bajra, Moth, Ground nui.

4 Jaisamer Intensive Guar phalgati (Cyamopsis tetragonoloba)

5 Jaisamer Extensive Treeleaves, shrubslocally availablein Jaisalmer
regionviz., Khejri, Mithi Jal, Ker, Beri, Kumat, Lana,
Sewan and Baroot

Came Calves

6 Bikaner Extensive Dam'’smilk and consume green fodder and treeleaves

7 Jaisamer Extensive Dam’smilk along with locally availabletreeleaves
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Table 14. District, type of management and clinical condition in camels

SNo. District System of M anagement (n=2) Clinical condition

Adult Camels

1 Bikaner Intensive Indigestion

2 Bikaner Intensive Indigestion

Camd Calves

3 Bikaner Intensive Enteritis

4, Bikaner Intensive Enteritis and Pneumonia
5 Jaisalmer Extensive Enteritis

for taxonomic and 30 bp for functiona categories. The
resultsof themg or taxonomy of different metagenomes
showed bacteriaasthe major domain.

Under the extensive and intensive system of
management of camelsin Bikaner digtrict, Firmicuteswas
themajor phylumwith Clostridiumasthe mgor genus.
Thearchaeal genus showed Methanobrevibacter asthe
major genus in group 1, whereas in groups 2 and 3
Methanocor pusculumwasthemgjor genus. Theprotein
metabolism was the major functional metabolism
observedinal threegroupsof adult camelsof Bikaner
ditrict.

In Jaisalmer district, camels managed under the
intengveand extens vesystemof management, Hrmicutes
and Proteobacteriawerethe maor phyla, respectively.
In group 4 Akkermansia is the abundantly found
bacterial genusandin group 5 Escherichiaisthemgor
genus. Thearchaed genus showed Methanobrevibacter
as the mgor genus in camels managed under both
systemsof management. Theproteinmetabolismwasthe
major functional metabolism in group 4 where as
carbohydratefunctiond category wasabundant ingroup 5.

Ingroups6 and 7 camels, Firmicuteswasthe major
phylumwith Clostridiumasthemajor bacteria genus.
Thearchaeal domain showed Methanobrevibacter as
themgor genusin both these groups of camel calves.
The protein metabolism was the major functional
metabolismin camel calvesof Bikaner and Jai salmer
digricts.

Theadult camel faecal samplesof Bikaner digtrict,
showing simpleindigestion revealed Firmicutesasthe
maor phylumwith Clostridiumasthemgor genus. The
archaeal genus Methanobrevibacter isabundant with
the protein metabolism as the major functional
metabolism.

Sreptococcus and Escherchia were the major
generain calvesbe ow 3 monthsof age suffering from
enteritis. Escherichiawasthemgor genusin enteritisin
cdf at 8 monthsof agein Jaisamer digtrict. Theenteritis
faecal sample of camel calves below three months of
age showed no archaeal domain where asat 8 months
of age Methanobrevibacter wasthe major genus.

Veterinary Type Culture-Rumen Microbes

The C1 compartment fluid was collected from adult
dromedary camelsof 3-4 yearsage and culturedin an
anaerobic jar using standard protocol. Isolated 3
microbes in pure culture and were given accession
numbers KJ789925, KJ789926 and KJ789927. The
morphologica characteristicsof 3isolatesreveded pae,
glistening, opague, eye shaped colonieswithirregular
edges. Thebiochemical characteristicsrevealed gram
negative, non motile rods. The gelatin liquefaction,
oxidase and catal ase tests were positive with no gas
production for thethreeisolates. All thethreeisolates
showed utilizationfor thesugarsof mannose, D-mannitol,
raffinose, trehal ose, sucrose and gal actose. Based on
the nucl eotide homol ogy and phylogeneticandysis, the
cultureswereidentified as Pseudomonas aeruginosa
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strain WJQ No.1, Pseudomonasnitroreducensstrain  the evolutionary analysis generated using MEGA 5
HP2 and Pseudomonasaeruginosastrain DKH-3and ~ softwareareshowninFigures9, 10 and 11 respectively.
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Fig. 9. Phylogenetictreeof | solate 1 with accession no. KJ789927 issimilar to Pseudomonasaeruginosa strain WJQ No.1
(HM 142820.1)
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Fig. 10. Phylogenetictreeof | solate 2 with accession no. KJ789925 issimilar to Pseudomonasnitroreducensstrain HP2
(KC961632.1)
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Fig. 11. Phylogenetictree of | solate 3 with accession no. KJ789926 issimilar to Pseudomonasaeruginosastrain DKH-3
(JQ773433.1)
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M etagenomics Study

Thefaecal samplesfrom camel, horse, donkey and
mulewere collected and studied for the taxonomic and
functiona diversity. The datagenerated on lon torrent
PGM sequencer and uploaded on MG-RAST was
anadysed usng M5RNA databasefor thetaxonomicand
subsystemsfor thefunctional categories. Thedatawas
andysedwithane-vaueof 1X10°, minimum identity of
80% and minimum alignment length of 50 bp for
taxonomic and 30 bp for functional categories. Inall
species bacterial domain wasthe major domain with
Clostridiumasthe major genusin camel and muleand
Sreptococcus asthe ma or genusin horse and donkey.
The top most genera in the archaeal domain was
Methanocorpusculum in all the species. Protein
metabolismwasthe mgjor functional groupinal these

Species.
Assessment of nutritional statusof lactating camels
for improving production performance

In camel calves fed on ad libitum diets(GR100)
and restricted diets(GR75) the values of blood

Table 15. Allantoin and uric acid concentration of
different groups of treatments

Parameters GR100 GR75

B. Wt (kg) 580.75+15.36 580.16+12.44
DMI (Kg/D) 8.21+0.62 6.30+042
Blood Metabolites

L Allantoin (mg/l) 38.21+258 32020
2.Uricacid (mg/l) 45.95+ 6.08 43.34+540
3.Creatinine (mg/l) 85523 652.79
4.Glucose (mg/dl) AU25+35 9247+4.0
5.Cholesterol (mg/dl) 44.00+2.5 38.92+2
6.Urea(mg/dl) 18.40+0.72 16.37£0.6°
7.Creatining(mg/dl) 1414005 129+0.05
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metabolites such as glucose, urea, creatinine and
cholesterol in both groupswere within normal range
however the values of ureain group GR75 diet were
significantly lower than GR100 calvesand similarly
hormonal profiling of thyroid hormones T4 and T3 at
different timeintervalssimilar resultsof low valuesfor
GR75 than GR100. Urine sampleswere a so anayzed
for dlantoin and uric acid and presented in table 15.

Performancein camel calvesfed duringtwo phases
of growth

Camel calvesafter 3 months of suckling were put
under along term growth study conducted in two phases
inwhichinfirst phasethe caveswerefed ad- lib on
isocaloric (62%TDN) completefeed pelletshaving 13
% (T1) and 15% (T2) CPupto 6 monthsin additionto
dam milk and thereafter in second phase after 6 months
thecaveswerefedindividualy onisocaoric (64%TDN)
completefeed pelletshaving 11 % (T1) and 13% (T2)
CPupto 17.4 months. The Daily milk consumed by
calves on two times suckling of two teatsdaily till 3
months of age was also recorded. No significant
differences were observed in blood bio-chemical
parameters between two groups (table 16). Overdl fina
body weights (372.75+17.70 and 361.88+10.44 kg)
and body weight gain (325.05+14.25 and 303.70+11.30
kg) respectively in T1 and T2 groups over 524 days of
study period wasnon significantly higher in T1 (table
17). Thecdculated feed efficiency (feed intake/ kg gain)
infirst phase of 2.58 and 2.41 at 6 month of agewas
significantly (p<0.01)different thanit wasobservedin
later growth phase as 6.67+0.23 and 8.09+£0.52
indicating higher FCE in cavesinearly growth phase. In
later phasethe calvesfed on dietswithlower (11 %)
proteinthan higher level of 13 % CPwassufficient and
better for the support of good growth. Cal culated feed
cost per kg gainwas 83.37 and 107.74 respectively in
T1 and T2 groups suggesting that T1 rations both at
early and | ate phaseweremoreeconomica and sufficient
to meet requirement of cavesduring growth period after
3 monthsage.
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Table 16. Blood biochemical profile of experimental groups

Parameters 6month 10month
Tl Tl Tl Tl
Glucose (mg %) 131.65+26.40 129.90+5.95 101+040 105+0.60
Total protein (g %) 5.73+068 5.86+0.24 6.86+0.30 7.39+0.60
Albumin (g %) 351+0.24 3.05£0.24 3144031 3.02+0.17
Globulin (g %) 2.22+0.62 2.80+0.23 3.70£0.31 4.35+0.56
Urea(mg %) 42.19+349 39.55+2.30 21.02+1.91 224+1.27
Creatinine (mg%o) 152+0.12 1.49+0.07 1.60+0.05 154+0.08
Cholesteral (mg %) 47.19+5.68 50.32+5.74 29.76+4.37 29.08+4.32
Calcium (mg %) 10.67+0.83 10.86+0.22 11.04+061 11.30+0.39
Phosphorus (mg %) 7.20+044 7.61+0.25 6.90+0.30 6.75+0.59
Table 17. Growth and feed efficiency of camel calves as affected by different diets.

Parameters T1 T2

Body weight(Kg)

a)lnitial 47.6+4.62 58.17+5.98

b)Find 372.75+17.70 361.88+10.44

c)Total gain 325.05+14.25 303.70+11.30

d) Avg. daily gain 0.620+0.021 0.620+0.021

Feed Efficiency(Kg/Kg gain)

a) DMI in Early Phase (3-6 months) 258 241

b) DMI inL ate Phase (6-17.4 months) 6.67+0.0.23 8.09+0.52

Total Feed intake(Kg) 13803.36 14319.36

Cost per kg gain(Rs) 83.37 107.74

Enhancing nutrient utilization and reducingmethane
emission

Inagasproduction study crop resduesamplesViz.
Gaur phalgati, Groundnut haulms, Gram straw, Bajra
straw, Oat straw, Wheat straw and grass samples
Viz.Anjan, dhaman, doob, ganthia, grammnaand sewan
were collected from thefield .Proximate analysisand
detergent fibre componentswere estimated as per the
standard methods of AOAC, 1995 and VVon Soest et al

26 |

(1991). Thein-vitro fermentation study on thesefeed
sampleswas conducted by collecting rumen liquor from
3yearsold camd caf maintained on guar phlagati and
processed asdescribed by Menkeand Steingass (1988)
modified by Dutta(2008) and total gasproductionwas
measured by 24 hoursincubation of 0.2 g dry sample of
each feed ingredient with 30 ml mediumin 100 ml glass
bottlesand IVDMD, VFA, total and ammonianitrogen
werea so estimated (Tablel8).

| NRCC Annual Report 2013-14 |



’ /V == S N
Table 18. Chemical analysis of crop residues and grasses

CP E CF TA NFE NDF ADF
Cropresidues
1.Guar (Cymopsis tetragonoloba) phal gati 7.28 104 2840 11.66 51.62 42.85 36.69
2.Ground nut (Arachis hypogea) haulms 1207 254 2145 11.66 5225 3H.71 28.39
3.Gram (Cicerarietinum) straw 496 052 29.65 1542 4995 4851 36.99
4.Bajra(Pennisetumglaucum) straw 525 115 25.32 16.64 5164 64.41 4045
5.0at ( Avena sativa) straw 456 123 R52 982 51.87 68.90 4021
6.Wheat (Triticumaestivum) straw 349 066 3756 11.05 4724 7823 5250
Grasses
1.Anjan (Cenchrusciliaris) 1317 275 2147 1456 4205 6177 2833
2.Dhaman (Cenchrussetigerus) 11.05 235 3058 9.29 46.73 63.10 36.39
3.Doob (Cynodondactylon) 1494 331 2328 1016 4831 67.26 36.61
4.Ganthia (Dactyl octenium sindicum Boiss) 1575 245 273 14.64 4443 57.62 2643
5.Grammna (Panicumantidotal €) 1592 339 2249 11.68 4652 60.05 28.26
6.Sewan (Lasiurussindicus) 872 176 3381 865 47.06 7558 3950

In-vitro study (Table 19) reved ed that gasproduction
incrop residuesvaried between 20.67to 30.00mi/ 0.2
g dried samplewhichwaslower inwheat straw (20.67
ml) and maximum in guar phalgati (30.00 ml). The %
IVDMD ranged between 28.15 and 60.36 and was
lower in wheat straw (28.15) and higher in groundnut
haulms (60.36) . Theyield of SCFAsranged between

Table 19. In-vitro fermentation study of feeds

4.45 and 7.55 mmol/100 ml , the lower value in guar
phalgati and higher value in groundnut haulms was
observed. Tota nitrogen contentsvaried between 9.98
mg/100 in case of wheat straw to 15.05mg/100 ml in
guar phalgati. The concentration of NH3-N ranged
between 8.48 mg/100 in wheat straw to0 9.76 mg/100
ml ingram straw. In grassesthe gasproduction (ml/ 0.2

Gasproduction %IVDMD SCFAsmmol/ Total-Nmg/ NH3-N/
100 ml 100 ml 100 ml

Cropresidues
Control 400£1.15 0 3.65+0.60 1587+1.02 14.77+0.21
Guar phal gati 30.00+1.15 54.70++0.84 445+0.22 15.05£1.40 851+0.25
Ground nut haulms 27.00+1.00 60.36+1.79 7.55+047 1353+0.31 9.02+0.58
Gram straw 27.33+2.40 35.86+1.95 7.43+0.20 14.00£0.88 9.76£0.33
Bajrastraw 24.67+0.67 40.84+0.87 455+0.20 14.12+0.85 9.61+043
Oat straw 21.00+0.58 39.04+2.12 5.63+0.25 14.47+062 8.77+055
Wheat straw 20.67+4.00 2815+155 542+0.33 9.98+0.44 848+£049
Grasses
Control 367£1.20 0 5.00+0.32 17.85+093 9.67£0.32
Anjan 25.33+0.67 4291+2.05 5.32+0.19 2018+042 1057+0.10
Dhaman 28.67+0.67 47.13+0.55 5.35+0.08 17.15+0.70 9.05£0.11
Doob 21.33+1.33 24.73+2.40 5.13+0.03 17.62+051 897+001
Ganthia 24.00+0.58 24.09+1.34 458014 1867+0.12 10.77£0.24
Granmna 25.00+153 39.16+1.19 5.85+0.26 1867+0.31 12.15+0.24
Sewan 19.00£1.53 26.63+1.00 4.33+0.13 12.48+042 7.67+0.14
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g DM) varied between 19.0 to 28.67 ml in 6 grass
specieswhich waslower in sewan grass (19.0 ml) and
maximumin Dhaman grass(28.67 ml). The%I|VDMD
ranged between 24.09to 47.13 and ganthiagrass had
low (24.09) and dhaman grass showed high digestibility
of DM invitro.(47.13) . Theyield of SCFAsranged
between 4.33t0 5.85 mmol/100 ml, whichwaslow in
caseof sawan grassand highin grammnagrasswhereas
total nitrogen contentsvaried between 12.48 in sewan
grass to 18.67 in ganthia and grammna grasses and
ammonianitrogen level sranged between 7.67t0 12.15
mg/100 ml, with minimumin sewan grassand maximum
observed in case of grammnagrass.

AgricultureFarm Unit

Cactus pear accessions 1270, 1271 and those
received from CAZRI Jodhpur and ICARDA, Delhi
wereintroduced in the agriculture farm of the center
consdering high water conservation ability and drought
tolerance, and itspotential of being used asfeed which
also can greatly reduce the water needs of livestock.
The performancein respect of survivability and growth
indicated that the survivability wasbetter (85-95%) with
better adaptability shown by these accessions showing
better sprouts and growth when planted in association
with perennial treesin silvipasturefield and also with
traditional native grass species of the region viz. C.
ciliaris, L. sindicusand P. antidotale.

Besidethisthe agriculture section wasengagedin
fodder production during Kharif and rabi season and
management of grazing resources.

Came M anagement and Extension Activities

1. Revenue Gener ation

. Totd revenuecollected fromtourismactivity during
theyear wasRs. 25,32,870/- .

. Paticipaedin®Krishi Vasant 2014 and Kisangosthi”
for exhibition of NRCC activities at Nagpur,
M aharashtraduring 8-13February 2014.
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. Participatedin Farmer’sFair at CAZRI, Jodhpur
on 19" September 2013, inexhibition heldin Camel
festival at Karni Singh stadium, Bikaner on 15"and
16" January 2014 and Statelevel National Science
Day exhibition from February 26- 28, 2014 at
SciencePark, Shastri Nagar, Jaipur withNRCC &l

. Vigtof 400 farmers(approx.) including 80 female
farmers from Nagaur, Jodhpur, Bikaner, Churu,
Jhunjhunuand Ganganagar didrict of Rgjasthan under
ATMA.

2.ATMA training programmefor farmers

Thefarmersof Jhunjhunu (no.30)and f Hanumangarh
districts(30n0.) in two batches on 06.01.2014 to
10.01.2014 and17.01.2014 to 21.01.2014 weretrained
on variousaspectsof camel husbandry covering camel
breeding, hedth, nutrition and management and utilization
of camelsfor draft and milk production aswell asvaue
additionto camel milk. Exposurevisitsand interaction
vidgtsweredso arranged on equineand sheep husbandry
practicesand dry land farming activitieswith the support
of sster ICAR ingtitutes of Bikaner.

3. TSPACctivity

Under the Tribal sub plan the campsat Pratapgarh
and Udaipur districts were organised on 17" to 20"
Feb., 2014. Total 480 villagersincluding 127 women
participated withther livestock viz. Camd-482, Buffd o-
672, Cattle-708, Goat-970, Sheep-308.The extension
materials and medicines were distributed to animal
owners. Milking competitionfor cattleand Buffalo and
best camel competitionswereorganised and prizeswere
given respective winner. Kisan Gosthi and Question-
Answer Sessionswerea so organised. A team of experts
cons sting of scientistsand senior technicd officer of the
centre organising thewhol e activity with the support of
Animal Husbandry Officia swith their mobile unit of
Animal Husbandry Department of Rgjasthan. Team of
NRCC stientigsincluding veterinary officer dsovisited
Leh under TSP from 29.09.2013 to 07.10.2013 and
interacted with farmersraising double humped camel.




Kisan Goshthi was organised with camel breedersat
Hundar, Nubravalley. Treatment campswereorganised
at Hundar, Nubravalley and Sumur villagenear Siachin
base camp.

MV Sc and Ph.D. Thesis

Sudieson sexual behaviour, follicular and cor pus
luteum dimensions in relation to conception in
dromedary camel

Dr.Ajit SnghMahla
Guide: Dr. Sumant Vyas
Abstract

The present study was undertaken to characterise
the sexual behaviour in dromedary camel before and
during mating, to detect follicular diameter ontheovaries
of thefemalecamel selected by themaefor mating and
to investigate effect of follicular and corpus luteum
dimensionson conception. Tota ten dromedary female
camels (n=10), free from any uterine and ovarian
abnormalities, were maintained under intensive
management system in a barn at NRC on Camel,
Bikaner. A virilemaecamd wasleftinthebarn of femae
camelsfrom 08:00to 16:00 hoursdaily and femaeswere
observed for sexud behavioursbeforeand during mating.
Various sexual behaviours were graded into weak,

moderate and intense according to frequency and
intensity of the expression. Out of ten femaes (n=10),
eight females(n=8) weresdl ected for mating by themae.
Two fema es (n=2) were mated more than once during
thestudy period. Tota ten matingsin eight femaleswere
included for the ultrasound examinationsand hormone
assay’s. Ultrasound examination of ovarieswasconducted
on Day 0 of matingfor follicular dimension and on Day
7 of mating for CL dimension. Blood samples were
collected on Days 0, 7, 15 and 30 of the mating for
progesterone and oestradiol estimation. Thefemales
remained sexudly activemost of thedaysof study without
any defmite period of receptivity, but intengty of various
behaviours was weak on most of occasions. No
behaviour could berelated to selection of femaeby the
mal e for mating, however, approached by the male,
coming closer to the male and restlessness were the
behaviours, most frequently observed on the day of
mating in selected females. Swelling of vulva, vaginal
mucus discharge and frequent micturition could not be
observed distinctly. All the mated femal es, except one
femae, carried‘ ovulatory szed' follicleof~0.9ern (0.9-
2.3em), at least on oneovary. A female having multiple
follicular cystson ovariesexpressed abnorma behaviour
and showed ‘ cocking of tail’ ,abehaviour commonly
expressed by pregnant camels. All thefemaleshaving
‘ovulatory szed' follicleovulatedin responseto mating.
Four femal esthat had serum P4 concentration ~2 ng/ml
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and showed ‘ cocking of tall” behaviour were consdered
pregnant. In pregnant femalesserum P4 level wasfound
significantly (p<0.05) increased on Day 7 and 15 of the
mating. Serum E2levd in pregnant fema eswasdetected
significantly (p<0.05) higher on Day 15. Thefemales
that had pre-ovulatory folliclesof size9- 16 mm onthe
day of mating and CL sizesof~20 mm resultedinmore
conception.

Characterization of methanogenic bacterial
population fromthegastrointestinal tract of camels
(Camelusdromedarius) from India

Farah Naz Faridi
Co-Guide: Dr. D. SuchitraSena

To understand the gut microbial diversity and to
characterizeitsmicrobid populationthe DNA isolation
method was standardized using manua and kit protocols.
Protocol swereoptimizedfor rapid, reliableand efficient
DNA extraction from faeces of camels as purity of
isolated DNA and sensitivity of themethod appliedisa
key issuein determining the protocol’ seffectivenessfor
isolating DNA. A totd of 4 fresh and 4frozen camel faeca
samplesweresubjected to DNA isolation and eval uated
from three different published protocols and one
commercid kit protocol - QIAamp®DNA stool mini kit
(Qiagen, GmbH, Hilden, Germany). Camel faeca DNA
isolation using QlAamp®DNA stool mini kit wasfound
the best method interms of itsefficiency, easinessand
rapidity of themethod and it can be effectively used for
isolation of community DNA.

COLLABORATIVE RESEARCH
ACHIEVEMENT

Validation of Health Benefit Claimsof goat, camel,
cow and buffalomilk —NDRI, Karnal

Threemonthsin vivo study was conducted for the
evauationof cholesteral lowering potentid of goat, came,
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cow and buffdomilk. Inthisstudy, effect of feeding milk
from different goecies(goat, camd, cow and buffalomilk)

aongwith cholesteral enriched diet (CED) on cholesteral

levelsin plasma, liver, aorta and faeces of rats was
dudied. Additiondly, theantioxidativeenzyme statusand
oxidative damaged productsin liver, RBC and plasma
were also checked. After 3 months of study, plasma
cholesterol level wasfound to besignificantly lower in
al thegroupsfedwith CED + milk (3%fat) ascompared
to CED group but therewas no significant difference
between CED and CED+ buffalo milk (full fat). Inliver,
antioxidativeenzymeactivity (Catdase, GPx and SOD)

wasincreased significantly inthe groupsfed with CED

+ Goat milk (3% fat)and CED + Camel milk (3% fat)

group ascompared to CED group. Study 2 of objective
2 of the project wasalso carried out. Three monthsin
vivo study wasconducted for theeva uation of cholesterol

lowering potentia of goat, camel, cow and buffalo milk
inhypercholesterolemicrats. Inliver, Protein carbonyls
levelswerelower in CED + Goat milk (3%fat), CED +
Camel milk (3%fat), and CED + Cow milk (3%fat) as
compared to CED group. In plasma, Protein carbonyls
levelsweresgnificantly lower indl thegroupsfed with
CED + milk (3% fat) ascompared to CED group.

Assessment of camel milk potential in SAM
children —S.P. M edical College, Bikaner

Thecollaborative project isdevel oped and technica
programmeisfinalized. The pasteurized came milk is
given to SAM children as a supplement to study the
effect of replacement of cow milk in UNICEF diet (F-
75 and F-100) with came milk in SAM children sothat
thevaueaf camd milk for benefitsof manutrition children
by preparation of energy dense child food using camel
milk can be established whichislocally availableand
affordablefooditems.
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4. Technology Assessed and Transferred

Camd Milk productslikeKulfi, Havouredmilkand  Plan (TSP) programmeat L eh, Ladakh, Pratapgarh and
Pasteurized milk which were developed and assessed  Udaipur district. Thesemilk productsrelished by many
by NRCC, kept for salein “Camel Festival 2014 at  foreign and Indian tourists, farmersand local people.
Bikaner, Kissn Medaat CAZRI, Jodhpur and Tribal sub

Camel leather, hair, bone productsand camel milk  at CAZRI, Jodhpur for popul arization of these products.
powder were exhibited in “Krishi Vasant 2014” at People were made aware about utilization and
Nagpur, Statelevel Nationa Science Day exhibitionat  manufacturing of these camel products.

Jaipur, “Camel Fedtiva 2014” & Bikaner andKissnMéda
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Completefeed pellet, completefeed block and area
specific minerd mixturefor camd wereput for exhibition
in*“Krishi Vasant 2014” at Nagpur, Statelevel Nationa
Science Day exhibition at Jaipur, “ Camel Festival 2014”
at Bikaner, Kisasn Melaat CAZRI, Jodhpur and Tribal

sub Plan (TSP) programmeat Leh, Ladakh, Pratapgarh
and Udaipur digtrictsfor awarenessof peopleabout these
camel feed products. Camel keeperswere made aware
about production, utilization and benefits of these
products.

i ; ;3&'“35‘%2-%-:"1
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5. Education, Training and Awards

National

Dr. Nirmala Saini attended one day training on
K nowledge disseminated on NIR technol ogy for feed
researchers and manufacturers. SDS Company
presentation and demonstration of DiodeArray (DA)
NIR feed analysis, IDA, New Delhi on8April-2013.

Dr. Raghvendar Singh attended Management
Deve opment Programme (M DP) on Biotechnology and
IPR at NAARM, Hyderabad from 8-12 July, 2013

Dr. Sanjay Kumar attended National Training
Programme on Advances in Stem Cell Therapy in
Livestock and Petsand its Business Potential held on
dated, at Division of Physiology and Climatology IVRI,
| zatnagar from 16-29 July, 2013.

Dr. F.C. Tuteja attended MDP training on
Consultancy Projects Management at NAARM,
Hyderabad from 1-7 August, 2013

Dr. S. Vyas attended Management Devel opment
Programme (M DP) on |eadership development (Pre-
RMP Cadre) at NAARM, Hyderabad from 26th Aug
to 7th September, 2013.

Dr. A. K. Nagpal attended atraining program on
Leadership for Innovationin Agriculture at National
Indtituteof Agricultura Marketing, Jaipur, Rgasthanfrom
04—07 November, 2013

Awards
JEVh; m"Veovull/kku dine dke jketk'kk BEeku

uxj JkeHkk dk;klo;u Ifefr] chdkuj dh vkj |
din dk 0% 2012&13 d nkjku rdundh "Wk 1= o
okf'kd ifronu vifn e Jketkk d fof’k'V 1;kx d
fy, MEekfur fd;k x;kA uxj jketk'k dk;ko;u
Ifefr] chdkuj dh fnukd 27-06-2013 dk vk;kEr

cBd e Jherh et xIrk] v/;{k ujkdkll] c
din dk i’kLr i= HV fd;k X;A

hdkuj Hjk

Dr.F. C. Tutgjareceived I11 prizein Session VIl|
on Equineand Pack Animal Medicineat 32" Annual
Conventionof ISYM & International Symposium on
‘The 21% Century Road Map for Veterinary Practice,
Education & Researchinlndia& Developing Countries
held at R.S. Pura, Jammu from 14-16 February, 2014.

Sh. Mohan Singh (T-5) won Gold medalsin Shot
put and discusthrowsrespectively in Rgasthan state
Master Athletics Championship, held during from
22.04.201310 26.04.2013 at Bandikui, Rgjasthan, India.

Sh. Mohan Singh (T-5) won Silver medalsin Shot
put and discusthrowsrespectively intheMaster Athletics
Championship held during 28.05.2013 to 02.06.2013
at Bangdore, India.

In ICAR Inter Zonal Sports Tournament held at
Bikaner from December 17-20, 2013 by NAARM,
Hyderbad following awardswerereceived by NRCC:

Discusthrows
Shot put
Volley Bal Shooting

: 13 Prize Sh. Mohan Singh
: 13 Prize Sh. Mohan Singh
. Runner Trophy
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Brain Storming Meet on 3-4 January, 2014

< —
I Nalonal Research Centre an Came Bikaser G m&:ﬂ%*'
Brain Storming Mee: 2=

34 lpamary 10H
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6. Linkages and Collaborations

Collaborative Univer sity/Institute

Programme

AlIMS, New Ddlhi

AnandAgriculturd University, Gujarat
Bansathali University, Banasthdi Vidyapith
BhabhaAtomic Research Centre, Mumbai

CalcuttaUniversity, Kolkata

GuruAngad Dev University of Anima and
Veterinary Sciences, Ludhiana

I ngtitute of Pesticide Formulation Technology,
Gurgaon

L okhit Pashupalan Sansthan, NGO at Sadri, Pali
MahargaGangaSingh University, Bikaner
National Dairy Research Ingtitute Karnal

Rgasthan University of Veterinary, and
Anima Science, Bikaner

Sardar Patel Medical College, Bikaner
Sahjeevan, Bhuj, Gujarat

Sardarkrushinagar DantiwadaAgricultural
University, Sardar K rushinagar

Sher-e-Kashmir University of Agricultureand
Technology, Srinagar

Sahjeevan, Bhuj, Gujarat
Urmul Dairy, Bikaner
Rajasthan State Government

| dentification characterization and structural studiesof
proteinsfrom camel milk

M etagenomicsof rumen microbes
Research work of Ph.D. students

Development of singledomain antibodies (SDA) forin
vivo diagnosi S'therapy

Collaborativeresearch project

Research work of Ph.D. students

Collaborativeresearch project

Extens on of camel husbandry practices
Research work of Ph.D. students

Validation of health benefit claimsof goat, camel, cow
and buffdomilk

Research work of M.V.Sc. and Ph.D. students

Devel opment of anti-snakevenom.
Extension of camel husbandry practices

Research work of Ph.D. students

Conservation of double humped camel

Extension of camel husbandry practices
Marketing of camel milk
Training of farmersthroughATMA
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I nter national
Collaborative Univer sity/I nstitute Programme
Sardarkrushinagar DantiwadaAgricultural Ph.D. research work of Ethiopian student Ntiranyibagira
University, Sardar Krushinagar Emmanud
University of Khartoum, Sudan Post-Doctoral Fellowship under C. V. Raman I nternational

Fellowship Program for African candidate Dr. Atif Elamin
Abdelgadir, Associate Professor, Faculty of Veterinary
Medicine (From 03/10/2013 to 07/03/2014)

Dr.Atif Elamin Abdelgadir, Associate Professor, Faculty of Veterinary M edicine, Univer sity of Khartoum, Sudan for Post
Doctoral Fellow under C. V. Raman I nter national Fellowship Program for African candidates
(From 03/10/2013 to 07/03/2014)
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mortality in Camelusdromedaries. Presentedinthe  Narnaware, S.D., Dahiya, S.S., Nagargan, G, Nath,

International symposium on “Latest trends in
Immunodiagnosis, |mmunopathology and
Immunomodulation” & VI Annual convention of
Society for Immunology and Immunopathol ogy.
RAJUVAS, Bikaner. Dec., 22-24, 2013.

Nagargan, G, Swami, SK., Dahiya, S.S., Narnaware,

SD., Tutga F.C.,Mehta, S.C., Singh, R. and Pdtil,
N.V. (2013). Characterization of uracil DNA
glycosylase encoding gene from camel
pseudocowpox. 13" Indian Veterinary Congressand
XX Annud Conventionof IndianAssociationfor the
advancement of veterinary research and I nternationd
conference onthrust areasin veterinary research,
education, regul atory reformsand governancefor
quality servicestofarmers. April, 16-17. P. 44.

Nagargan, G, Swami, SK., Dahiya, S.S., Mehta, S.C.,

Narnaware, S.D., Nath, K., Tutgja, F.C., Singh, R.
and Patil, N.V. (2013). Cloning and sequence
analysis of interleukin-8 encoding gene from
dromedary camel (Camelus dromedarius). In
International Symposium on “Latest trends in
Immunodiagnosis, |mmunopathology and
Immunomodulation” & VI Annual convention of
Society for Immunology and |mmunopathol ogy-
December 22- 24, 2013 organized by RAJUVAS
Bikaner, pp 96.

Nagpal, A.K. and Mehta, S.C. (2013). Isolation,

morphological, biochemical and molecular
characterization of fibrolytic anaerobic bacteriafrom
rumen of dromedary camel. Extended abstract paper
accepted for presentation inthe Glance 2014 Global
Anima Nutrition Conferencetobeheld a Bengduru
from20-22 April, 2014

Nagpal, A.K. and Mehta, S.C. (2013). Isolation,

I 40

morphological, biochemical and molecular
characterization of fibrolytic anaerobic bacteriafrom
faecal samplesof bacterian (Camelusbactrianus)
camel. Extended abstract paper accepted for
presentation in the Glance 2014 Global Animal
Nutrition Conferenceto beheld at Benga urufrom
20-22 April, 2014.

K., Tutga F.C. and Patil, N.V. (2013). Pathology
and diagnosisof Mycobacetriumbovisinfectionin
dromedary camels. InInternational symposiumon
“Latest trends in Immunodiagnosis,
Immunopathol ogy and Immunomodulation” & VI
Annual convention of Society for Immunology and
Immunopathology. Dec., 22- 24, 2013 organized
by RAJUVASBikaner, pp 46.

Raghvendar Singh, Ghorui SK, Nagargan, G, Dahiya,

S.S, Pdtil, N.V., Poonia, R. and Kishore, N. (2013).
Antioxidativeenhancing property of fermented camel
milk. Abstract: Internationd symphosumon“Latest
trendsinimmunodiagnos's, immunopathol ogy and
immunomodulation” & VI convention of Society for
Immunology and Immunopathol ogy, RAJUVAS,
Bikaner. Dec., 22-24, 2013.

RehabA. Yagi, Ghorui, SK., Manohar, GS., Kumar,

S, Shinde, N.G and Joshi, S.P. (2013) Identification
and Molecular cloning of RoTat VSG gene of
Trypanosomaevans of came inIndialnternational
Symposiumon‘ Latest trendsinimmunodiagnos's,
immunopathol ogy and immunomodulation & VI
Annual convention of Society for Immunology and
Immunopathology’ RAJUVAS, Bikaner. Dec., 22-
24, 2013.

Sena, D. Suchitra, Patil, N.V. and Joshi, C.G. (2013).

Immune system associated genes of microbial
populations in camel faeces analyzed using
metagenomic gpproach. Internationa symposumon
“Latest trends in immunodiagnosis,
immunopathology and immunomodulation.
RAJUVAS, Bikaner. Dec., 22-24, 2013.

Sena, D. Suchitra, Patil, N.V. and Joshi, C.G. (2013).

Faecd microbid diversty indromedary camels First
International and Third National conference of
biotechnol ogy, bioinformaticsand bioengineering,
Tirupati, AndhraPradesh. June, 28-29, 2013.

Sharma, G, Swami, SK., Srivastava, M., Dahiya, S.S,,

Mehta, S.C., Narnaware, S.D., Patil, N.V. and
Nagargan, G (2013). Amplification and cloning of
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CD18 of the camel (Camelus dromedarius). In
International Symposium on “Latest trends in
Immunodiagnosis, |mmunopathology and
Immunomodulation” & VI Annual convention of
Society for Immunology and |mmunopathol ogy-
December 22- 24, 2013 organized by RAJUVAS
Bikaner, pp 96.

ShindeN.G, Monohor, GS,, Ghorui SK., Kumar, S,,
Kashyap, SK., Maherchandani, S.P Joshi and Petil,
N.V. (2013) Molecular characterization of dternative
oxidase gene of Trypanosoma evansi of camel.
Abdract: Internationa symphosumon*Latest trends
in immunodiagnosis, immunopathology and
immunomodulation” & VI convention of Society for
Immunology and Immunopathol ogy, RAJUVAS,
Bikaner. Dec., 22-24, 2013.

Shinde, N.G,, Manohar, GS., Ghorui, SK., Kumar, S.
and Patil, N.V. (2014). Molecular characterization
of trans-sialidase gene of Trypanosoma evans of
camel. XXV National Congress of Veterinary
Parasitology (NCVP) and National Symposiumon
“Towardsfood security through sustainableanimal
production and integrated parasite management”
Mannuthy, Thrissur, Kerala. Feb., 5- 7, 2014.

Singh, S. (2014). Growth performanceof cactusinfields
of NRCC. In Nationa workshop on Cactus21.3.14
at CAZRI, Jodhpur.

Tutga, FC., Dahiya, S.S. Narnaware, S.D., Nagargan,
G and Patil, N.V. (2014). Prevaence of bacterial
and fungal diseasesin dromedary camd. 32 Annud
convention of Indian Society for Veterinary Medicine
(ISVM) & International symposium on ‘The 21¢
century road map for veterinary practice, education &
researchinindia& developing countries. Feb., 14-16.
R.S. Pura, Jammu. Souvenir-cum-abdtracts. P108.

kxiky - d- 42013 DUrfyr vigkj ik Avk dk
oKkfud ik'k.k cc/ku- fo’o dh ¢xfr e foKku vikj
cklkixdh dk ;kxnku fo'k; 1j vrrjk'vh; IxK'Bi]
05&07 fnlEcj] 2013] j{kk oKkfud HBpuk rFk
iy[u diz MIh M,d evdiQ gkAl] fnYymA

’ N\
/VRCO

ukxiky- - d- 12013% jkeHkk dk;kkyk § mi’; o
ego ! fo’o dh ¢xfr e foKku vkj ck]kixdh dk
sxnku fo'k; i 11:02-2014 dk jk'vh; m'V vuléku
dle e 0;k[;ku fn;kA

Key note address / invited papers presented/
published

Ghorui, S.K. and Kumar, S. (2014). Climate change:
forsight of infectious disease management and
production of livestock. Published in ASCAD
seminar on“New horizon; effectiveand productive
livestock devel opment” Ajmer, Rgjasthan. Feb., 19-
20, 2014.

Ghorui, SK., Kumar, S., Raghvendar Singh and Patil,
N.V. (2013). Termination of pregnancy induced by
Trypanosoma evans in naturaly infected camels.
Abdtract: Internationa symposumon“Latest trends
in immunodiagnosis, immunopathology and
immunomodulation” & VI convention of Society for
Immunology and Immunopathology. RAJUVAS,
Bikaner. Dec., 22-24, 2013. L ead paper.

Patil, N.V. (2014). Brainstorming meet at NRCC,
Bikaner on 3-5 January, 2014 delivered lecture on
Functional food value of camel milk —potential
treasure of health on Jan.3,2014.

Patil, N.V. (2013).Chaired a session on “Livestock
Management” in National workshop on“Managing
Resourcesfor Optimising of Land Productivity in
Thar Desert” and presented on July, 19,201 at
CAZRI, Jodhpur.

Petil, N.V. (2014). Management of nutritionfor optimum
reproductioninfarm animals. Souvenir of Key notes
and abstracts: National symposium on frontier
reproductive biotechnol ogiesfor enhancing animal
fertility & fecundity: Globa perspectiveand XXIX
annua convention of thelndiaSociety for Study of
Anima Reproduction. Nagpur Veterinary College,
Nagpur. Jan., 8-10, 2014.p. 404-412

Peatil, N.V. (2014) Chaired one scientific session and
delivered lead paper on“Issuesof Small Ruminant
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Production SysteminArid Region” inthe [ISSGPU
Conference at Mahabaleshwar on Feb. 22, 2014.

Patil, N.V. (2013). Delivered |ecture and presentation
on the topics entitled Management of Animal
Production System in Dry Region for Improving
Productivity and Hedlth” at PGI, MAFSU,AKOLA
on Sept.,23, 2013.

Patil, N.V. (2013). Delivered lecture and presentation
on the topicsentitled, “Nutritional Interventions
during transition period for Optimum Productivity
and ReproductiveEfficiency in Dairy Livestock” at
PGI, MAFSU, AKOLA on Sept., 23, 2013.

Patil, N.V. (2013). Delivered alecture and presentation
on the topic entitled, “Camel- Future animal of
Biomedica Researchfor HumanHedth”. Thefaculty
of PGI, MAFSU, AKOLA Studentsand invitees
attended the lectures on Sept., 24, 2013.

Patil, N.V. (2014). Delivered Key Note address at
National Symposium on Frontier Reproductive
Biotechnologiesfor Enhancing Animal Fertility &
Fecundity: Global Perspective and XXIX Annual
Convention of thelndiaSociety for Study of Animal
Reproduction at Nagpur Veterinary College, Nagpur
Jan. 10, 2014.

Tutga F.C. (2014). Invited lectureon‘ Mastitis- agreat
challengetothedairy farmers . ASCAD seminar
2013-14 on* Recent scientific trendsfor augmenting
hedlth, productionand reproductioninfood animals .
Feb. 5-6, 2014. RAJUVAS, Veterinary college
campus, Bikaner.

Wyas, S. (2014). A lectureentitled, “ Camel husbandry:
gatus, problemsand future’ wasgiven on 20/2/2014
at ASCAD seminar organized by TheAdditional
Director (Range), Ajmer, Deptt. of Animal
Husbandry, Govt. of Rg. Thefocusof the seminar
wason “New Horizons- Effective and productive
livestock development”.

Technical / popular articles

dekj 1t; ,0 ,01-d- M#b 12014 Avk d celk
ijthoh jkx vkj mud jkdFke d mik;- jk'Vh;

42

m'V vull/lu dlz] chdkuj e viRek 1fj;ktuk
wvirxr pe#{k= e 1’kikyu cf’kk.k8

delj 1t; wkj ,1-d- M#b 12013+ Avk e
[HE& eyt jix ok cohu- dj&ll

egri] , I-0h 12013% ituu {i= e m'V n¥/k mRiknu
,0 Dj{k.k djtk&11

egri , 1-1n] flg] , 1] fpjkfu ;K] ch-,y- ,0 fcLBK] ;-
d- 12014% ¥ m"V mRiknu ,0 ituu- jk'Vh; m'V
vul/lku diz] chdkuj e viRek ifj;ktuk virxr
be#{k= e i’kikyu cf’k{k.l8 i"B 7&10-

euthr flg ,0 ,uokikVy- 2012+ vik;kiU=clh i’k
Vigj e’hui gj idkj I g fdQk;ri dj 10
67&70-

fcLBK ;-d- ,0 egri , 1-0- 12014% AV ikyu ,0
1tuu icku jk'vh; m'V vul/iku dig] chdkuj e
ViRek ifj ;ktuk Virxr be#t{k= e i ’kikyu ¢f k.8
I'B 43&45-

flg 1Ttu] ,Q-Ik Wtk ,1-It egrk ,0 ,u-on
ikfVy 420124 fd Bkuk dh Bok e fdlku d,y 1Vj
djtk 10t 1'B 13&17-

flg 1Tey] ,Q Ih Wi ,0 ,uoh ikVy 12013+
ykjkoM fo'iérk o LoLF; ij mid dciio djik
11! i'B 66869

flg 1Ttu] ,Q Ih W] ,0 ,u-of- 1kVy 12012
m'V ikyu d fy, pkjk mRiknu dk e®Ro djhk 104
I'B 73&75-

fig] , 1] Wt ,Q-Ih ,0 ikiVy] ,u-o 120144 m'V
dh foftkiu *Kjhfjd volFkvk d vu:zi iclhu-
JKVE; mV vull/ku dlg] cidkuj e viRek 1fj ;ktuk
virxr be#{k= e i’kikyu ¢f’k{k.l8 1'B t 26&28

H&VI] ,-d] jiAkd*™.k oel] ,u-or-ikVy] ;-d-fcL K ,u-

kek] jkepln ,o0 ekgu flg] 12012k uotkr VkjiM;k
dh mfpr n[kkky] djhk 10t i'B 71&72
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idt deij flg ,0 v’id deij uxiky- 2012+ Avi e
1{e tio givitivi ok pijk ikpu e sixnku diji 10
i'B 63866

1fVy] ,u-on{ 12012 Jk'Vh; m'V vullMu din b cgrj
vulMu gr ifrc) djtk 100 1'B 9&12-

jiid".) me’k dekj feL I viuln dekj #vh 0 ,uoh
iifVy] 12012+ ituu o foff;{ dljik 10t i'B 71872

Jole fhg] 12012 Hkjrh; rit idfork: djH 110

Jolz flg] nole dekj] unfd’ikj plgku] ferle dekj
,0 jkd’k dekj ifusk 12013+ 'v,VTe cuke Avu
dk né' djHé 11% i'B 21&22-

J%aln flg] uln fd’Kj ,0 Mkjkd’k dekj ifu;k 120144
Hjr e m'V nkk mRiknk dn BEHkouk, o mi ;kixri!
JKVI; m'V vullMu dg] chdkuj e viRek 1fj ;kEuk
Virxr pet{i= e 1’kikyu cf’ifk.I6 1B 16&18-

Jkd’k dekj 1fu; jkkolee flg) noln defj ,o0 fErin
dekj 12013+ "y Qkykbt’ku fof/k Hjk nék ikmMj dk
mRiknu" djHé 119 1"B 55&56-

JX] jken;ky ,o0 Mi-Rfp=k Buk Y2013+ Hkjr e c)d
BEink vikdkj* djtk 110 1'B 81&85

JX] Jen;ky ,0 Mrfp=k Buk ¥2013% dkihjkbV dkuut
iLrdky; d Hintk e djtk 118 1"B 101&103-

uh fueyk Y2013 1fjofrr ifjn’; e m"V KKK Jresi
oifkd 1f=dk 'djt" 11 1"B 14&16-

uh fueyk 12012% "Irfyr mRiknu gr ikk.k aclAu!
JeHKk olfkd 1f=dk 'djH" 10 I'B 26&30-

Buk Bfp=k ,0 Qjkg Qjnn 120144 'm"V Vkyk dk lefpr
celhut jk'vi; m'V vullMu diz] cidkuj e viRek

ifj ;keuk Virxr bef{= e i’kikyu ¢’kk.I8 1B ¢

8

M- Ifp=k Buk ,0 jko’k dekj ifusk 12013: Avk d
mRiknu ,0 LolLF; B/j e to&ck]itxdh dk vui ;kx
djtk 12 1B 29&32-

’ N\
/VRCO

nfg; k] I-, 1] ukjuoj] , I-Mh] ukxjktu] € WEK ,Q-
,0 "ky’k dekj LokerM2013h m"V & {k; jix- djtk
11% I'B 53&54-

nfg;i ,1-, 1] ukxjktu] tF idt flg] “ky’k dekj
Lokef ,0 Xkjo "kek 120144 AVk e eeMh jix- jK'Vh;
mV vulku dlz] chdkuj e vikek 1fj ;kEuk virxr
be#t{l= e 1 kikyu ¢fk{k.I8 i'B 4 61

nole dekj] jkkolee flg] jkd’k dekj ifusk ,0 fErin
dekj 12013¢ 'm"V nXk dh tfod xfriofék;k' djH
114 i'B 23825

noln dekj ,0 jikole flg] 12012+ *df.or nk mRikn §
,d dk;iRed [K]" djHé 100 1"B 50&52-

0;k1 Nelr 120140AVk e ctuu Icfhr egroi.k thudkjit
JEVh; m'V ovullMu die] cidkuj e viRex 1fj ;ktuk
VUrxr pe#{i= e 1’kikyu cf’ik.I8

th ukxjktu] “ky'k dekj Lokef] *;ke flig nfg;k xkjo
"fek ,0 idt flg 120144 ppd | AVke ,d 1@led
J] jkvh; m'Vovulu dle] cidkuj e viRek
ifj ;keuk Virxr bef{= e i’kikyu ¢’kk.I8 1B ¢
60

ukjuoj fkji'k 120144 AVk e ghu okyh egroi.k 1@ked
chekj sk jk'vh; m'V vul/ku dig] chdkuj e viRek
ifj ;keuk Virxr be#{i= e i kikyu ¢fi{k.I8 i'B
41

ukjuoj kjitk] *;ke flg nfg;k ,0 & ukxjktu 12013k
Avie kalkr d dkj.k o cpko- djtk 10 1'B 38841

ukxaky- ,-d- 12012 ukxQui jixLriu e ,d cg&mi ;kxh
1A djtk 10t 1'B 88&94-

ukxiky ,-d- 12012 VigiM;k dk fofu ckvhu Lrj d
ik vighj xé flkyku 1j 1kkd rRok d mi;kx vij
o;Ldrk 1j cHko ,o0 eY;kdu- djtk 10t 1'B
18825

ukxiky- ,-d- 120144 DUrfyr vighj Hik Avk d
ikk.k cok djA jk'vi; m'V vullMu dig] c

dk oKkud
cidiuj e
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ViRek ifj s kEuk virxr betfl= e ikikyu cPii6
i'Bl 51855

ukxiky ,-d-] egrk , 10t jke dekj ,0 Jxj jken;ky
12013% fiNy ,d n’kd d nkjku chdkuj wij
JKELFku ¢cn’k e tul [GK ’khu vk —f'k dh
xfreiyrk djtk 114 i'B 40&49-

vt ,Q-11] flg] , 1- ,0 uehpn 420144 Aviu;k e
Fuyk jkx d dkj.kl cpko o mipkj- jk'Vvh; m'V
vull/lu diz] chdkuj e viRek ifj;ktuk virxr
be#{k= e i’kikyu cf’k{k.l8 1"Bf 11&15-

VVt] ,Q-10] ukF] d-] fpjkfu;K ch,y- ,0 1kVy]
-of- 420144 VkjfM;k e Bidfj;k UfLdu
thfM,fII Jkvi; m'V o vull/iu dig] chdkuj
e ViRek Ifj;keuk virxr pe#{k= e 1’kikyu

CP k.8 i"BY 73&77-

Wtk ,Q-Ih ukxiky] ,-d- ,o flg] ,1- 12013
Jkv; m'V vull/fu da- py fpfdRiky ;- djtk
115 1'B 4&8

wtk| ,Q-Ih] ukxjktu] € ,0 uelpn 120134 "ou
oyM i ou gYFk vFok *,d B Hkj § ,d LokLF;*
djt- 11t i'B 86&88-

W] ,Q-1h ukxjitu] €] nig:H , I+, I- ukjuoj]
M flg , 1- uif] d- oikay] ol 120124
AV dlh fofiiu cielfj -k df clak y{ilk ok Ni: Hp=k
Mk on’ku- dji 10 i'B 42846

D. SuchitraSenaand N.V.Patil. (2013). Camel Faecal
Metagenomics. publishedinthetraining manual for
a short course on “Metagenomics. Role of next
generation sequencingand bioinformatics’ during 15-
24, October, 2013. Pp: 98-105

Technical bulletingbooks

Mehta, S.C. Prepared and 3" editing accomplished for
thetechnical bulletinin Hindi entitled "m"V fodkl
dh ifjdYiuk b eokMh Ave

Mehta, S.C. and Patil, N.V. Prepared and 1% editing
accomplished for the technical bulletinin Hindi
entitled "Fij o "lku § tlyeji Ay

Petil, N.V., Nagpa, A K. and Saini, N. (2013). Nutrient
Requirementsof Camel. Directorate of Knowledge
ManagementinAgriculture, ICAR, New Ddlhi.

Raghvendar Singh (2014). Preparation of Vision 2050,
Nationa Research centre on camel, Bikaner

Tutga, F.C., Dixit, SK., Patil, N.V., Sena, D.S. and
Singh, S. (2013). Camel Mastitis: A Technical
Bulletin. National Research Centre on Camel,
Bikaner Pages 1-50.

Tutga, F.C., Patil, N.V., Nagargjan, G., Narnaware,
S.D.,Dahiya, S.S,, Singh, R.K., Pathak, K.M.L .,
and Singh, S. (2013). Camel Dermal Mycoses: A
Diagnostic Pictorial. National Research Centreon
Camdl, Bikaner Pages 1-84.

wel] Q11 fig] L 1] jxj] viM+ ckjkii ,u-Tk
0 ifusk Vij-d- 12013 ¢ K.k ifLrdk | vifek
ifj sktuk virxr e#i= e i kikyu oK Tuojh
2014 ji'Vh; mV vulMu da] chokuj-1&83

VWl],Q-1h- Ig Biknd ¥ Bokn 120138 uxj JEHk'ik
dk;ko;u Ifefr] cidkuj- 1&50-

Book Chapter

Mehta, S.C. (2013). Indian hill camel and sustainable
camel dairying. Book on the theme “Agro-
biodiversity management for sustainable rural
development” to be published by the National
Academy of Agricultural Research Management,
Hyderabad.

Mehta, S.C., Bissa, U.K., Singh Sgjjan and Patil, N.V.
(2013). Evolution, Status and Conservation of
Camelids. Book onthetheme*® Agro-biodiversity
management for sustainablerural development” to
be published by the National Academy of
Agricultural Research Management, Hyderabad.
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Patil, N.V., Pathak K.M.L. and Bhakat, C. (2013).
Current status and future strategies for camel
production in India. Book- “New paradigms in
livestock production fromtraditional tocommercia
farming and beyond”. Eds. S. Prashad et al, NDRI,
Karnal. pp: 105-119.

Singh, S. and Ravi, SK. (2013) Assisted reproductive
biotechnol ogiesin camel. Book entitled physiology
and nutri- genomicsunderpinning animal production
ISBN 13:978-81-928693-1-5:66-71.

Contributionsmadein compilation / documentation

Mehta, S.C. Designed four breed postersin Hindi and
English
Mehta, S.C. Designed thirteen Display Items (Posters)

and the Note Book cover under TSP and
accomplished thetask.

Narnaware, S.D. Lesions of contagious ecthymain
camels AVk e eeMh jkx d y{k.k Poster under
TSP

Narnaware, S.D., Common diseasesof camels AVk di
e[; chekfj;k Poster under TSP

Radio Talk

Mehta, S.C. (2014) Ddlivered Radiotalk on“Breeding
andimprovement of Indian camel breeds’ under the
programmeof RAJUVA Swith Bikaner Aakashwani
Kendra. Broadcasted in January 2014.

Extension leaflets

fuh ,u- ,0 1KVy ,u-oh- %2014% mRiknu B/kj gr
AVk dk Trfyr ikk.k,uvkj 1D 186

Gene sequences submitted in NCBI GenBank
database

Dahiya, S.S., Nagargan, G, Swami, SK., Sivakumar,
G and Patil, N.V. (2013). Camelus dromedarius
Toll-likereceptor 2mRNA, completecdsAccession
No JQ979305

Dahiya, S.S., Nagargan, G, Swami, SK., Sivakumar,
G, Bharti, VK., Narnaware, S.D., Tutga, F.C. and

’ N\
/VRCO

Patil, N.V. (2013). Camelus bactrianus toll-like
receptor 2 (TLR-2) mRNA, complete cdsAccession
No JX453495

Mehta, S.C., Dan, H., Swami, SK., Dahiya, S.S,,
Nagargjan, G and Murdia, C.K. (2013). Camelus
dromedarius breed Kachchhi aphas2 casein gene,
promoter region (1181bp). NCBI GenBank
Accession No. KF648560.

Mehta, S.C., Dan, H., Swami, SK., Was, R.L.,
Sharma, A K., Dahiya, S.S., Nagargjan, G and Paiil,
N.V. (2013). Camelus dromedaries lactophorin
gene, promoter region (1075bp). NCBI GenBank
Accession No. KF648562.

Mehta, S.C., Dan, H., Swami, SK., Was, R.L.,
Sharma, A K., Dahiya, S.S., Nagargjan, G and Paiil,
N.V. (2013). Camelus dromedarius alpha
lactal bumin gene, promoter region and partial cds
(1110bp).NCBI GenBank Accession No.
KF648561.

Mehta, S.C., Dan, H., Swami, S. K., Wyas, R.L.,
Sharma, A K., Dahiya, S.S., Nagargan, G and Pail,
N.V. (2013). Camelus dromedarius kappacasein
gene, promoter region (1098bp). NCBI GenBank
Accession No. KF648563.

Nagargan, G, Swami, SK., Dahiya, S.S., Mehta, S.C.,
Narnaware, S.D., Tutgja, F.C., Raghvendar Singh
and Patil, N.V. (2013). Camelusdromedarius heat
shock protein 70A1B mRNA, complete cds (1926
bp). NCBI GenBank Accession No. KC616314.

Nagargan, G, Swami, SK., Dahiya, S.S., Mehta, S.C.,
Narnaware, S.D., Raghvendar Singhand Petil, N.V.
(2014). Characterization of I1L-8 encoding gene of
the dromedary camel, 304 bp mRNA. NCBI
GenBank Accession No. KF843702

Sena, D.S. and Patil, N.V. (2014). Pseudomonas
aeruginosa strain DKH-3 (K J789926)

Sena D.S. and Patil, N.V. (2014). Pseudomonas
aeruginosa strain WJQ No.1: (KJ789927)

Sena D.S. and Patil, N.V. (2014). Pseudomonas
nitroreducens strain HP2 (K J789925)
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8. List of Ongoing Projects

S.No. Project Code Project Title PI/Co-PI Duration
1 AGB-7 Geneticimprovement of milk production potential S.C. Mehta, 2007-14
of Indian dromedary U.K. Bissa
2 AGB-8 Genetic evaluation of performance of Indian U.K. Bissg, 2011-14
camel K. Nath
3 AGB-9 Structural analysisof 5 Flanking region of S.C. Mehta, 2011-14
dromedary milk protein gene(s) S.S. Dahiya
4 AGB-10 Development of milch strain of dromedary & S.C. Mehta, 2013-18
providing seed material for genetic improvement U.K. Bissa,
of farmers herd B.L. Chirania
5 AN-5 Enhancing nutrient utilization and reducing A.K. Nagpal  2009-14
methaneemission
6 AN-6 Evaluation of feed pellets containing different A.K. Nagpa  2011-14
protein levelsin male growing camel calves
7 AN-7 Assessment of nutritional status of lactating N. Saini, 2011-14
camelsfor improving production performance N.V. Patil
8 VP-3 Management of Trypanosomiasisin camel under Sanjay Kumar, 2013-16
farm and field condition. S.K. Ghorui,
Kashi Nath
9 AP-7 Physiological and performance adaptability of S. Singh, 2011-14
camel under hot arid environment having different K. Nath
body scores (BCS)
10 AR-5 Improving the efficiency of artificial insemination S. Wyas 2008-14
in camel using existing and emerging technol ogies
n AB-1 Production and eval uation of bioactive compounds Raghvendar 2012-15
from indigenous camel milk products Singh,
S.K. Ghorui,
G Nagargian
12 VM-8B Epidemiology prevalence of parasitic diseases S.K. Ghorui 2007-14
of camel
13 VM-13 Generation and validation of suitableformulation F.C. Tutga, 2013-16
for the treatment of dermal mycoses in camel D.S. Sena,
S.D. Narnaware,
14 VM-12 A pilot study on the Gut/Digestive tract D. S. Sena, 2012-15
metagenomics of camel N.V. Patil,
Raghvendar
Singh
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S.No. Project Code Project Title PI/Co-PI Duration
15 BT-AS-3 Characterization of Toll-like Receptors (TLR) S.S. Dahiya, 2012-14
in Camel G Nagargjan
16 VPH-1 Investigationson clinical casesfor overall health S.D. 2010-14
improvement of camel herd Narnaware,
F.C. Tuteja,
S.K. Ghorui,
B.L. Chirania
17 VP-2 Management of Gl Parasitesin camel herd and S.K. Ghorui, 2008-14
molecular characterization of anthelmintic resistant S. Kumar
strains of parasites
I nter-institutional and exter nally funded projects
S.No. Project Code Project Title PI/Co-PI Duration
1 VTC-RM Network programme on veterinary type culture- D.S. Sena, 2013-15
(NAIP) rumen microbes (lead centre NIANP, Bangalore/ N.V. Patil
NRCE, Hissar)
2 AICRP Nutritional and physiological approachesfor N. V. Patil, 2014-17
enhancing reproductive performancein animals N. Saini,
S.Vyas
3 AR-7 Phero-chemical analysisin the urine of dromedary S. Vyas, 2011-14
camel (Camelus dromedarius)- IPFT, Gurgaon S. Alam (IPFT)
4 NAIP Bioprospecting of genesand allele mining for heat G Nagargjan, 2009-14
and cold stresstolerance in Indian dromedaries S.S. Dahiya,
(Camelus dromedarius) S.C. Mehta
5 BT-AS-2- Devel opment of single domain antibodiesfor Venugopa, 2007
diagnosis/therapy-inter institutional project- M. Venkatesh, (long
BARC Mumbai SK. Ghorui, term)
G Nagargian
6 D-32 Validation of health benefit claimsof goat, camel, SinitaMeena, 2012-
cow and buffalo milk — NDRI, Karnal, Haryana Y.S. Rajput, 2014
Rajan Sharma,
R.K. Sharma,
Raghvendar Singh
7 Network project  Characterization of Mewari and Jalori camels Dr. S.C. Mehta 2014-16
onAnimal (lead Centre NBAGR, Karnal)
genetic resources
8 Collaborative Assessment of camel milk potential in SAM T.C. Saini, 2013-14
Project-S.P. children PK. Berwal,
Med. College RaghvendraSingh,
N. Saini
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9. QRT, IMC, RAC and IRC Meetings

RAC Meeting

The RAC meeting of NRCC, Bikaner washeldin
the committee room of the Centreon April5™, 2013at
10.30 AM. The meeting was chaired by Dr. B.C.
Patnayak, Chairman RA C and attended by the members
of RAC of the Centre Dr B.S. Prakash, Dr. J.R. Rao,
Dr. SB.S. Yadav, Dr. A.K. Rawat, Dr. A.K. Purohit,
Dr. N.V. Patil, Sh. Shankar Rebari, Dr. Sumant Vyas
and the scientists of the Centre.

I nstitutemanagement committee

Theingitute management committee(|M C) meseting
of NRCC washeld on 22.05.13 and 22.03.14. Dr. N.
V. Patil, Dr. A. K. Patel, Dr. R. S. Manik, Dr. R. C.

IRC Meeting

TheAnnua Ingtitute Research Council (IRC) mesting
of NRCC for the year 2013-14 was held in the
Committee Room of the Centre on 3¢ May, 2013 and
themid-1RC meeting washeld on 7" September, 2013.
Themeeting was chaired by the Director Dr. N.V. Patil
and attended by the scientists, technical officersand
research assistants.|n the meeting new, ongoing and
completed research projectswere discussed, progress
was assessed and necessary suggestionsweregiven.
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Sharmaand Sh. V. K. Pandey were present in thefirst
meeting whereasin the second meeting Dr. N. V. Ptil,,
Dr.B.K.Beniwal, Dr.A. K. Mishra, Dr. B. D. Sharma
Dr. RaghvendraSingh, Dr. G. Nagargan and Sh. V. K.
Pandey were present.
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10. Participation in Conferences, Meetings, Workshops
and Symposia

Sl.  Name of Scientist ~ Conferences/M eetings/Wor kshops/ Venue Date

No. and Designation Symposia

1. Dr.N.V. Pdtil, EFC meeting of Camel Immunology New Delhi 18 June, 2013

Director Project
IndiaAfricameet on Agriculture and India 24 June, 2013
round table meet for delivery of International
interventions for Africa Centre,
New Delhi
85" Foundation Day of ICAR and New Delhi 16 July, 2013
Award Ceremony.
Meeting with M.D. and Executive Ahmedabad 18 July, 2013
Director, Maize Products
National Knowledge Network Project Bangdore 25-26 July, 2013
Meeting
Meeting with Director, NIANP Bangdore 27 July, 2013
Projects review meeting ICARResearch 12 August, 2013
Complex, Goa.

Meeting for Camel Immunology Project K.B., New Delhi. 20 August, 2013
with the experts under the chairmanship
of Hon'ble DDG (AS), ICAR
Meeting with Head (Soil Science), for CSSRI, Karnal 23 August, 2013
cactus cultivation on 23.08.2013.
Review meeting to finalisethe AICRP A.P. Shinde 30-31 August, 2013
and Network Projects under the Auditorium,
chairmanship of Secretary, DARE & NASC,
DG, ICAR. New Delhi
Meeting of VTCC and meeting with NRCE, Hisar 13 September, 2013
Hon'bleDDG(AS) and Secretary, |ICAR.
Meeting of Selection Committee for PDC, Meerut 20 September, 2013
Senior Scientist
Participated in ameeting with Hon'bleVV.C.  MAFSU, Nagpur 21 September, 2013
Selection committee meet RPSC, Ajmer 8 October, 2013
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No. and Designation Symposia
Conglomerate on Innovative Partnerships A.P. Shinde 19 October, 2013
under the chairmanship of Hon'ble DG Auditorium,
ICAR NASC, New Delhi
X111 Coordination Committee meeting IndiraGandhi 21-22 October,
of AICRPon“Utilisation of Animal Energy”  Krishi Viswa 2013
Vidhyaaya,
Raipur
Camel Farmers’ Meet and releasing Sadri 6 November, 2013
ceremony of publication entitled, “ The
Camels of Kumbhalgarh” by Lok Hit
Pashupalan Sansthan as Chief Guest.
Mid Term Review— CAR Regional CAZRI, 18 December, 2013
Committee No.VI. Jodhpur
Brain storming session on functional NRCC, Bikaner 3 January, 2014
value of camel milk.
I nterface meeting on Improving Health CAZRI, 6 January, 2014
and Productivity of Tharparkar Cattle Jodhpur
Directors Conference. Baramati and 19-20 January, 2014
Pune
Meeting of Academy of Dairy Science NDRI, Karnd 8 February, 2014
Internal review meeting for the Niche Collegeof 21 March, 2014
Area of Excellence programme on Veterinary
“Metagenomic analysis of ruminal Science &
microbes’ and to plan similar research Animd
work in camel under the chairmanship Husbandry,
of Dr. K. Pradhan, former V.C., SKRAU. Anand
2. Dr. SK. Ghorui International symposium on Latest trends RAJUVAS, 22-24 December,
PS (Vety. inimmunodiagnosis, immunopathol ogy Bikaner 2013
Parasitol ogy) and immunomodulation & V1 convention
of Society for Immunology and
| mmunopathol ogy.
XXIV National Congress of Veterinary Mannuthy, 5-7 February, 2014
Parasitology (NCVP) and National Thrissur,
Symposium on “Towards food security Kerda
through sustainable animal production
and integrated parasite management
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SlI.  Name of Scientist  Conferences/M eetings/Wor kshops/ Venue Date
No. and Designation Symposia
3 Dr. Raghvendar India—AfricaAgriculture South- New Delhi 23 June, 2013
Singh, PS (Animal South Initiative, I nternational
Biochemistry) Convention Center
Agri-Tech Investor Meet NASC, 18- 19 July, 2013
New Delhi
Meeting for Camel Immunology Project K.B., New Delhi. 20 August, 2013
with the experts under the chairmanship
of Hon'ble DDG (AS), ICAR
Meeting for organising showcase CIAH, Bikaner 5 August, 2013
technology under NAIP for mobilising
mass media support
Meeting of VTCC Project NRCE, Hisar 13 September, 2013
Brain storming session on functional NRCC, Bikaner 3 January, 2014
value of camel milk.
KrishiVasant 2014 with NRCC stall for Nagpur 8-13 February, 2014
exhibition of NRCC activitiesand
Farmer-scientist interaction-Expert
International symposium on Latest trends RAJUVAS, 22-24 December,
inimmunodiagnosis, immunopathol ogy Bikaner 2013
and immunomodulation & V1 convention
of Society for Immunology and
I mmunopathol ogy.
Participation of Veterinary Scientistsin CICR, Nagpur February 9-13,
the Farmer Scientists Interactions Planned 2014
during Krishi Vasant, 2014 at from
4. Dr. S. Singh X1l Annual Conference of SAPI Mathura 21 November, 2013
PS (Animal National workshop on cactus. CAZRI, Jodhpur 21 March, 2014
Physiology)
5. Dr.AK.Nagpa fo'o dh ixfr e foKku vkj 1k]kixdh J{ oKifud Bpuk 04-07 November,
PS(Animal dk ;kxnku&wvrjk'vh;  Ixk'Bh rAk 1y[ku dn 2013
Nutrition) IM EhMkdly]
eVdiQ gkml]
fnYyh
6. Dr. SC. Mehta MDP workshop on Priority Setting, NAARM, Hyderabad  18-22 June,
(Animal Genetics Monitoring and Eval uation of 2013
and Breeding) Agricultural Research Projects.
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No. and Designation Symposia
Meeting for Preparation of DARE/ICAR NASC, ICAR, 30 September, 2013
Annual Report 2012-13 New Delhi
RFD Mid-term review Meeting NASC, ICAR, 22 October, 2013
New Delhi
International symposium on L atest RAJUVAS, 22-24 December,
trends in immunodiagnosis, Bikaner 2013
immunopathol ogy and immuno-
modulation & VI convention of
Society for Immunology and
| mmunopathol ogy.
Meeting with the Secretary, Animal - 3 February, 2014
Husbandry Department and prepared
draft document of state policy on
development of camelsin Rajasthan
for submission to the Chief Minister.
Project Development Workshop NAARM, 20-22 March,
funded by National Fund for Basic, Hyderabad 2014
Strategic and Frontier Application
Research in Agriculture.
Meeting on performance indicator NCAEP, 17 July, 2013
New Delhi
Agri-Tech Investor Meet NASC, 18- 19 July, 2013
New Delhi
NKN-Garuda meet organized by NIC Bangdore 25-26 July, 2013
and CDAC
National Workshop on Science, CAZRI, 10 January, 2014
Technology, Innovation and intellectual Jodhpur
Property Rights: Envisaging the interfaces.
8.  Dr. D. Suchitra First International and Third National Tirupati, 28-29 June, 2013
Sena,PS (Vety. conference of Biotechnology, Bioinform- Andhra Pradesh
Medicine) aticsand Bioengineering
International symposium on Latest trends RAJUVAS, 22-24 December,
inimmunodiagnosi s, immunopathol ogy Bikaner 2013
and immunomodulation & VI convention
of Society for Immunology and
| mmunopathol ogy.
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Sl.  Name of Scientist  Conferences/M eetings/Wor kshops/ Venue Date
No. and Designation Symposia
9. Dr. EC. Tutga, ASCAD Seminar 2013-14 on Recent Veterinary 5-6 February, 2014
SS (Vety. Medicine)  Scientific Trends for Augmenting Health, College
Production and Reproduction in Food Campus,
Animals Bikaner
32" Annual Convention of ISVM & R.S.Pura, 14-16 February,
International Symposium on The 21% Jammu 2014
Century Road Map for Veterinary
Practice, Education & Research in
India& Developing Countries.
10. Dr.NirmaaSaini, International symposium on L atest RAJUVAS, 22-24 December,
SS (Animal trends in immunodiagnosis, Bikaner 2013
Nutrition) immunopathol ogy and immunomo-
dulation & VI convention of Society
for Immunology and Immunopathol ogy.
International symposium on L atest RAJUVAS, 22-24 December,
trends in immunodiagnosis, immuno- Bikaner 2013
pathol ogy and immunomodul ation &
VI convention of Society for
Immunology and |mmunopathol ogy.
Prospects in improving production ARC, Bikaner. 31 December, 2013
and marketing and value addition of
carpet wool .
Brain storming session on functional NRCC, Bikaner 3 January, 2014
value of camel milk.
11. Dr. G Nagargan, Brain storming session on Micronutrients SKRAU, Bikaner 8 March, 2014
SS (Animal deficiency in fodder in western region
Biotechnol og) of country
12. Dr. Sanjay Kumar NRCC stall in Farmer’s Fair. CAZRI, Jodhpur 19 September, 2013

Scientist (Sr.Scale)
(Vety. Parasitology)

Awareness workshop on “National
Fund for Basic, Strategic and Frontier
Application Researchin Agriculture
(NFBSFARA).

International symposium on L atest
trends in immunodiagnosis, immuno-
pathol ogy and immunomodulation &
VI convention of Society for
Immunology and |mmunopathol ogy.

CIFE, Mumbai

RAJUVAS,
Bikaner

27-28 September,
2013

22-24 December,
2013
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No. and Designation Symposia
Camel Festival 2014 with Exhibition Karni Singh 15-16 January, 2014
of NRCC. Stadium, Bikaner
XXI1V National Congress of Veterinary Mannuthy, 5-7 February, 2014

13. Dr. S.D. Narnaware,

Parasitology (NCV P) and National
Symposium on “Towards food security
through sustainable animal production
and integrated parasite management

KrishiVasant 2014 with NRCC stall for
exhibition of NRCC activities

Workshop on Electron Microscopy for

Thrissur, Kerala

Nagpur

National Institute

8-13 February, 2014

23 -27, September,

Scientist (Sr. Scale)  for Diagnostics and Biomedical of Pathology 2013
(Vety. Pathology) Research (ICMR),
New Delhi
International symposium on L atest RAJUVAS, 22-24 December,
trends in immunodiagnosis, immuno- Bikaner 2013
pathol ogy and immunomodulation &
VI convention of Society for
Immunology and |mmunopathol ogy.

14. Dr. S.S. Dahiya International symposium on L atest RAJUVAS 22-24 December,
Scientist (Veterinary  trends in immunodiagnosis, immuno- Bikaner 2013
Microbiology) pathology and immunomodul ation &

VI convention of Society for
Immunology and |mmunopathol ogy.
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11. Distinguished Visitors, Appreciation and Awards

.No. Date Name and Address

1. 10.04.2013 Mr. Ashutosh Sarkar, ICARDA, New Delhi

2. 27.06.2013 Justice Amitava Roy, Chief Justice, Rgjasthan High Court

3. 27.06.2013 Justice Mahesh Chandra Sharma, Justice, Rajasthan High Court

4, 10.08.2013 Shri Bhawani Shankar Sharma, Mayer, Bikaner

5 10.08.2013 Shri Gulab Chand K othari, Editor, Rajasthan Patrika

6. 16.11.2013 Dr. H.PVyas, Vice Chancellor, Rgjasthan Technical University, Bikaner
7. 21.11.2013 Mr. JiJi Mammen, CGM, NABARD,Rajasthan, Jai pur

8. 28.11.2013 Dr. S. K. Garg. Former Vice Chancellor, DUVASU, Mathura

9. 26.12.2013 Justice O.PVerma, District Judge, Bulandshahar

10. 26.12.2013 Mr. Ashutosh Dave, SWANSEA, UK

1. 26.12.2013 Mr. Deepak Dave, Chief Operational Manager, North Western Railway
12. 28.12.2013 Mrs. Manju Gupta, DRM, Bikaner

13. 03.01.2014 Dr. A K Srivastava, Director, NDRI, Karnal

14. 24.02.2014 Dr. GR. Pdtil, Joint Director Research, NDRI, Karnal

15. 03.03.2014 Dr. N. M. Shah, Dean,CVAS, S.K. Nagar, Dantiwada

16. 19.03.2014 Justice J.N. Singh, Justice, Patna High Court, Patna

Director NDRI visit toNRCC

Dr. H.P.Vyas, Vice Chancellor, Rajasthan Tech. Uni., Bkn.
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12. Personnel

DIRECTOR 16. Dr. Shyam Singh Dahiya, Veterinary Microbiology
1. Dr. N.V. Patil TECHNICAL OFFICER

PRINCIPAL SCIENTIST 17. Dr. N. Sharma, LSF, T -9

2. Dr. SK.Ghouri, Veterinary Parasitology 18. Sh. Ram Kumar, Farm Manager, T-9

3. Dr. Sumant Viyas, Animal Reproduction 19. Dr. B.L. Chirania, Sr. Veterinary Officer, T-9
4. Dr. Raghvendar Singh, Animal Bio-Chemistry 20. Shri. Dinesh Munjal, Technical Officer, T-7/8
5. Dr. S.C.Mehta, Animal Genetics & Breeding 21. Dr. Kashi Nath, Veterinary Officer, T-6

6. Dr.A.K.Nagpal, Animal Nutrition 22. Sh. Ram Dayal Raigar, Technical Officer, T-6
7. Dr. Sgjjan Singh, Animal Physology 23. Shri M.K. Rao, Technical Officer, T-6

8. Dr. D.Suchitra Sena, Veterinary Medicine 24. Shri Nemi Chand, Technical Officer, T-6
SENIOR SCIENTIST 25. Shri Mohan Singh, Technical Officer, T-5

9. Dr. EC.Tutegja, Veterinary Medicine 26. Sh. Nand Kishore, Technical Officer, T-5

10. Dr. NirmalaSaini, Animal Nutrition 27. Sh. Manjeet Singh, Technical Officer, T-5

11. Dr. U.K.Bissa, Animal Genetics & Breeding 28. Shri Ram Chandar, Technical Officer, T-5
SCIENTIST ADMINISTRATION

12. Dr. G Nagrajan, Animal Bio-technology 29. Shri V.K. Pandey, Admin. Officer

13. Dr. Sanjay Kumar, Veterinary Parasitology 30. Shri A.K. Yadav, Asstt. Admin. Officer

14. Dr. N. Shrish Dadarao, Veterinary Pathology 31. Shri Ram Kumar Suri, PS.

15. Dr. Devendra Kumar, Livestock Products 32. Shri B.K. Acharya, Asstt. Fin. & Acc. Officer
Technology(On Study |eave)
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13. Infrastructure Development

Works

Theworksof extension of guest house of thecentre
toimprovethefacility, work of four VIPaongwith one
living room, kitchen storeison completion stage and
repair and maintenance of old Guest House has been
completed. The work of renovation of Nutrition
Laboratory building and Renovation of Research
L aboratory has been completed whereasthe Repair of
feeding mangers,boundary wall and camel corralsisin
progress. Recarpetting and repair of campus and
AgricultureFarm Roadsisinfina stage. Over Head Tank

and Under Ground along with pumjp room of capacity
oneLakhlitreisinprogress. Camel milk parlour facility
hasbeen shifted & anew roomwheretheticketing facility
isavallable.

Central Instrument Facility

Renovation of Nutrition Laboratory building
completed andinthefacility thecentrd instrument facility
(CIF) isshifted from research building to strengthen the
functioning of thefacility.
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Cactus

Cactus pear was introduced first time in the
agriculture farm of the center considering high water
conservation ability and drought tolerance, and its
potential of being used as an emergency feed during

extremedrought asit can also greatly reducethewater
needsof livestock. Itispotentia plant for rehabilitation
of degraded sites-wastelands, range/grasslands and
stabilization of sand dunes can be managed by thisplant
species. The opuntia speciesof cactusiswidely used
asanimd feed globally.
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14- dun: dn gkeHkkk BEcU/kn xfrfof/k;k

fgUnh 1[kokMk] 2013 dk dk;oRr

Hkkjrh; df'k vuléku ifj'kn d 1=kd
1011k@2013&fgUnh@fnukd 26 vxLr] 2013 dh
vuikyuk e din Hjk fglnh fnol d miy{;
14&28 fhrEcj] 2013 rd euk, x, fgunh i [kokMk d
virxr foffllu dk;@e ,o0 xfriofék;k vik;ker dh
XbA b1 nkjku Jh *kjn iokj] ekuuh; dinh; dfk ,o
[K] TALdj.k m]kx e=h] tkjr Bjdkj d 1j.Knk;h
In’k dk din d It e[; Bpuk iVVk ,0 LFkyk ij
pLik djok;k x ;KA

1% founh e vk’kHkk'k.k 1fir; kfxrk

fgunh 1[kokM d virxr din e fnukd 16-09-2013
dk fgunh e VICkHK'k.k 1fr;kixrk d fu.l;d eMy d

ioe Me,-d-iVy] ilixié;{ dinh; #M 0 Au
vulléku ILFkku] cidkuj ,0 Jh cEjru €K 0;k[ ;kry]
fgunh BkfgR;] jkdh; Mxj egkfon;ky ;] chdkuj dk
vikefl=r fd;k x;kA vé;{krk din fun’kd Mk ,u-oh-
ikf\Vy Hjk dh xbA bl volj ij Mk ,1- v; ;Iiu]
ekuuh; egkfun’kd Hkdwvui] ub fnYyh dn vij 1
tyh vihy dk i<dj Buk;k x;kA

124 foUnh e Vid.k ifr;kixrk

din d dkfedk o viekdkfj;k e dEl;Vj 1j fgunh
I;ix d ifr ->fu c<u ,o i1Rlkfgr dju d
I ; KEUkFk fnukd 18:09-2013 dik fglnh e Vd.k 1fr;kixrk
dk vk;ktu fd;k x;kA fglnh e Vd.k ifr;kixrk e
futufyfkr ifrikxh fotrk jg &

fgunh el vkCkHkk'k.k 1fr;kfxrk di fotrk afrikkxh

oX V

ik rifkdt M- Belr 05ki
1y rif'kd

ox ¢ ,o 1 oxX n
IFket Mk- me’k dekj fcL Bk 1Fked 1% Jh Bruke flig 1Fket Jh JkE’k dekj
;i Mk jk%oln fllg 12k Mk- cyno nkll fdjkM f}rh; ¢+ Jh nxkflg
rri; 8 Mk ITtu flg f}rn; 4 Jh gjiky flg rrh; § Jh ek.kd yry fdjiM

b MenkAyky chgjk
Jh Hyr vikpk;
12 Jh viouk’k "kek

ijrifkd  Jh lej flg

JfexvVu dithiVy Hjk

Qkufvd xxy biMd Mk

IFke t Jh Hjr dekj wvkpk;
f}rh; + Jh gjiky flg
rr; 4 Jh jke dekj Bjh
ikfjrifkd ¢ JInh jke’k dekj

ifke % Mk Delr 0;kI

f}rh; 8 M jkd’k dekj ifu;k
ren; & Mk v’ikd ukxiky

i rifkd ¢ MPkjik ukjuoj
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3% fgunh ei fuclek yi[ku ufr;kfxrk

fgunh i [kokM d virxr gh fnukd 21-09-2013 dk fgUnh e fuclek y[ku 1fr;kixrk dk vk;ktu fd;k x;k
ftle futufyflkr 1frikxh fotrk jg &

oX & co 1 oX & n
1Fke & Mk-Relr 05kl iFke 1 Jh nxk flg
f}ri; & Jh gjiky flg f}ro; 1 Jn ek.kd yky fdjkm
rrh; & Jh fnu’k ethy rrr; & Jh Bkno
ikfjrif'kd ¢ Micyno nkll fdjkM ifjrifid + 30 lej flg
b fgUnh el 17ukRrjh 1fr ;kfxrk ifr;kixrk dk vk;ktu jk x;KA oLrfu'B viekj ij

JIh xb bl ifr;kixrk e vikdifj;k@depkfj;k u

fginh 1[koiMl di xfrfofésk d virxr fuid g o i isdnih fusikr g, jLdij vitr fd, &

23092013 dk din IHkxkj e fglnh e 1 ulRrjh

oXx &vcol oX & n

iFke t Mk Belr 03kl iIFke ¢ Jh nxk flg

f}rh; + Jh Hyr dekj vikpk; f}ri; + Jn lej flg

rreh; & il Mk dickiukFk 12k Jdh gjiky flg rri; ¢ Jh ek.kd fdjkm
13t Mk- cyno nkll ifjrifkd + Jh fd’ku dekj

ikfjrfkd & 1% Jh fnu’k ettky 126 Mk gkd’k 1fu;k

5% JkeHkk ik dk; " kkyk d nlj 0;k[;ku “gunh vkj gekjh Hfedk" dh iLrfr

bl [0 e fuid! 26 Flricj] 2013 ol jeeskk - 8 Mh;"fjk kk;’kpﬁ;] o hB dok;k_[;krg kti‘(’j f]?ikk“]
dk: ik ok viktu fd:k xak fele fgint o JEal MX) egifonsiys] cidiug u dgk fd fokiu

. h T kg knskixdh dk Bk dk;oviuh Hkk e ghu
fLAfr o Ixfr 1) xgu fpUru gviA MKUITE nbH o oa i todl e gidd mPp i zu e fgini d
folkkxke ; {k UfgUnn  BkfgR;% dUnh; fon;ky; uEcj v::u 0 vétiu di egirh vio’:drk gA
01] chdkuj u "gunh fdruh 1kl fdruh nj * fo'; d 7 ’ ’
0;k[;ku e dgk fd n’k dk ,dl= e clu d fy, dk; @e ve;{k Mk-,u-on-ikfVy u dgk fd n’k dh
Hk'kk gh Bl 1’I0r elé;e g] vri vigfud ;x e gj ,d uru ikn;kixdh dk bl Bkl d ele;e T 1jy
ge fgnh dk okLrfodrk e viukuk gkxkA dk;’kkyk 1 Bjy -1 e i lfjr fd;k €,A MkQrg pin VW]
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iHkjh ke u dk;’kkyk d mnn”; ,0 egRo ij
1dk’k Mkyk rFk ekU; okn ilrko Mk-Felr 05kH] ieku
oKkfud u fn;HA

fgunh 1[kokMk % 1jLdkj forj.k ,o Bekiu
I ekjkg

fgUnh 1 [kokM 114&28 fhrEcjt dk 1jLdkj forj.k
,0 lekiu lekjkg fnukd 28-09-2013 dk dun BHkxK]
e vi;kier fd;k x;kA bl volj 1j e[; virffk d
21 e Mk, uMr;kno] vé;{k dkejh chdkuj u dgk
fd ekrik'kk dh ixfr gr ge ge’fk rRij jguk gkxkA
mUgku fgunh dk wkj vfekd itkoh cuku d fy, bl
Ijy ,0 ') -1 e 1;Dr fd, thu dh ckr 1j &j

’ N
NRCG

nr g, dgk fd fgunh Hk'k dk viekdkfékd dEl; Vj ij
mi;kx e yk, tu I fginh vkj ren 1 alkp ik, xiA

bl fgUnh 1[kokM d 1jLdkj forj.k o NBekiu
lekjkg d vé;{k ,0 din fun’kd Mkfurtiu olUrjko
iy u dgr fd jketi'k d cgrj dk;kosu o
mi;Dr okrkoj.k d Itu gr fgunh ifr;kixrkvk €l
;0 akIfxd g rFk €2jr bl ckr dh Hh g fd
bue IHh difed viuh Bg' Hixhnkgh fulik,] D;kfd
Hk'kk fd b 0;fDr ;k ikr dh ugh g viir ;g Bi.k
n’k dk ifrfufdlRo djrh g] ,1 e Hk'k d fodkl e
gekj Mgk inkr fd I Hh 1dky dk Bg;kx n’k fgr e
,d Bokifj dRr0; dk fuogu gixkA mugku ifrr; kixrkwvk
e ururk o fofoekrk yk, thu dh ckr dgnA e[;
virfrk ,0 ve;{k egkn; Hjk fgunh i [kokM d virxr
Vk;KEr ifr;kixrkvk d fotrkvk dk cékb Bif'kr
djr g, ijLdyj forfjr fd, x,A

din d iHkjh jkeEHkk MQrg pln Wk rikk
chdkuj d ofj"B BkigR; dkj Jh fot; dekj ekerttk u
Hh founh HK' 1 viu fopkj 1dV fd,A &l;okn
iLrko Jh uefpn] ofj"B rduhdh wviekdkjh %jkeHkik
Hjk Kkfir fd;k x ;A

| it o7y b 13 ) 2013

jVh; 'V vuldu dUg] chdkuj Mk fukd 13
tu 2013 dk ok dh iFle jkedKk dk; kyk d
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vkskeu fdsk xGHA dle Hjk Jreskk dk; kyk,
fofogk fo'k;k ij vik;ktr fd, tu d virxr gh bl
dk; ’kkyk e Jheku th-,e-n’kikM] mi egkccékd
il-fud] btehfu;j bf.M;k fyfeVM] Hkjr Bjdkj ik
'LoLFk thou gr viuk, Igt ;kx' fo'k;d 0;k[;ku
cLrr dju djr g, cfrikix;k dk vk’oLr fd;k fd
bl fofoek fo'k; d 0;k[ ;ku Hjk o ,d cgrj thou dk
ik Idr gA ;g I d fy, €zjh Hh gk x5k @
D;kd ¢R;d 0;f& viuh fnup;k e 0;Lrrk d jgr
viu LoklF; d 1gy I dVrk &k jgk g] urhtru
vkt dk efuo jkxxLr gkrk € jgk gA , 1 e (;fa
dk viu LokLF; d cfr vikd B1tx ghuk pkfg,A Jh
n’kikM u nkok fd;k fd 0;fa Igt ;kx dh Igt
f@;kvk Hgk viun fpfdRlk Lo; dj Idrk g Bk gh
og bldk yitk nlj ckf.k;k dk Hh n Bdrk gA

bl volj ij dle fun’kd ,o0 dk;@e vé;{k
M, furtiu ol rjko ikfVy u dgk fd vPNk 0;f&Ro
JkV o Ii.k fo’o e ,d LoLFk okrkoj.k dk fuek.k
dju e Igk;d gkrk g ijr vkt vFciku ;X e
0;f& viu LoklF; db wvun[k djrk gA ,1 e
vipkj&fopkj&vigkj bl vkj vikd chikfor dj jg
gA Igt ;kx :-ih ;g ikk vdfjr gdj lelr
ol&jk e LoLFk okrkoj.k dk fuek.k dj jogkg ,1 e
bl dk vigkdkfekd yitk fy sk thuk pkfg,A cHikjh JrEHK
M,-Qrg ple VVtk u &;okn iLrko Kifir fd;kA

jemkkk dkzkeyk & 28 tu] 2013

din Hjk o% di f}rh; ke dk; “kyk dk
vi;ktu fd;k x;kA "jkEHkk ccléku ,0 dEl; V)
;fudiMt fo'k; 1 vk;keEr bl dk; ’kkyk e cHikkh
Jhetk M,-Qrg pun VWk Hjk BogFe vi;ktr
dk;’kkyk d mi”; ,0 eglo ij cdk’k Mkyk X ;KA

di;ky; 0;k[;ku B= e "jetk'ik cclgku® fo'k; d
0;k[;ku cLrr djr g, Jh eukt dekj] ofj"B rduhdh
viekdkjh] Hk—wvu-ifj'n] ub fnYyn u dgk fd jktejk
d diedkt e fgunh HK'k dk ¢;kx dju 1j gh Hkjr

1jdkj dh jkesk unfr vigkd chikoh o dkjxj <x I
yix gkxtA mlgku cfrikix;k dk Hkjr Bjdkj dh
Jetkkkk utfr d virxr vuPNnk] fu; ekl mi&fu; e
ekjkvk vkfn d ckj e folLrkjiod thudkjh nr g,
dok fd jkeHkik cj.kk vkj ciRlkgu d Fjk vkj
vigkd cHikoh f1) gkxtA dk; ’kkyk d 'fgunh dk kao";A
fo'k;d 0;k[;ku e Jherh Ixhrk UBf] ¢’k itk ,
10 JheEHkik vigkdkjh) Hkjrh; €hou chek fuxe] c dku;
u dgk fd jkeHkk vkt vitd cHikoh ,0 rth |
dk;c.kkyh e *kfey gkrh €k jgh g bldk J; Xxg
e=ky ;] jkeHk'k folkkx dk tkrk gA dEl;Vj ij fgunh
C:kx vkt enj&ekhj viuh idM cuk jgk gA migku
dok fd HH;rk ,0 IL—fr d fodkl gr gku okyk
0;; fdlh ¢cdkj dh Tuckfir d mi”; dk ydj ugh
fd;k tkrk cfyd ;g furkr vko’;d g rFk vkt Hb
bl jk'V d Kku dh vkj fo’o vikdfkr g felld fy,
mlg fgunh dk Kku yuk vko”;d gkxkA vfrfFk oDrk
Jh viuy dekj] jietkik vigkdkjh] eMy jy cclékd
dk ;ky s ]m-1-j,0 Ifpo] ujkdkl] chdkuj u "dEl; Vj
;fudiM dk egRo® fo'k;d 0;k[ ;ku e dgk fd vkt
dEI;Vj 1j fgnh e dk; djuk vkBku gkrk €k jok g]
;fudiM d elé;e | vki dgh i fd It Ho €xg In’k
ib&eyh Bfoekk dk yitk mBk Bdr gA vkt fginh d
dh&ckM] Liy pdj vkin miyeék g] xxy vib,eb d
ele;e 1 vd.k vifn dh Ifoek mud fy, cgn
mi;kxh Bkfcr gk joh g €k fgunh Vd.k ugh tkur] o
bl 1 fgUnh 'k e viuk dke cgrj rjid I fu'ikinr
dj Idr gA IiFk gh db , It oclkbV g €k fgunh
Q,lV] duoV ,o0 vuokn tlh Kotk eg;k djok jon

gA

dlz fun’kd ,o dk;@e ve;{k M,furiu ollrjko
ikfVy u dgk fd die dk;’kykvk d eke;e 1
Jketik dk;c.kyn d cgrj dk;kosu ij fujirj
fpUru djrk gA bl gr die viuh vuléku miyfCe; K
xfriofék;k] okf'kd c¢fronuk dk JkeHk'k fginh e
cdif’kr@cpkfjr dj t:jrenk dk ykflor dju
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gr rRij jork gA M, kjr ple egri] céku oKkfud
Hjk &k okn ilrko Kkfir fd;k x;kA

jleskkk dkzkyk | 11 Qjojt] 2014

vk KEr Jretkk dk; *kkyk e fo’o dh ixfr e
fokku rrk k] kixdh dk ;kxnku® fo'k; d 1Fke 0;k[ ;ku
e din d Mkv’kd dekj ukxiky] iéku oKkfud u
cri;k fd j{k vulélku rik fodkl IxBu] ub fnYyh
Hjk 5&7 fnlEcj] 2013 e vk;kEr virjk'Vh; fglnh
Ifeyu e din dh wkj 1 "Erfyr vigkj Jjk Ak di
oKkfud 1Kk.k Tctku' 1j vky[k iLrr djr g, IHf
di m'vV ithfr d Bj{k.k ,o fodkl dh vkj &;ku
[kpk x;kA migku dgk fd fgunh dk fodkl BHh dk
ufrd dr0; g rik ge bldk viuku] ckyu e xo dk
Vutko djA

Jheti dk; "lkyk e wvkef=r virfFk oDrk Mk
%u’ ke 0;kH u *fgUnn HK'% ") Lo:-i e fo'k;d
0;k[;ku iLrr djr g, dok fd HK'lk dk ey vielkj

T = =— ==

’ N
NRCG

midh eofu;k g , 0 e ;fn ge Bkkd wkj ") Vikj
0;kogkfjd mPpkj.k d 1fr xHbj jgx rk fuf’pr -
I Hlk d ifr gekjk Dkekfed vikj jk'Vh; nif;Ro
d’kyrk d BkFk fubkk;k €k BdxkA

bl volj 1j din fun’kd Mkfurtu olUrjko
ikVy u dgk fd AV ikyd o fd Buk d BkFk ijLij
lokn dh fLFkfr e ge HK'k d k) o 0;kogkjd gy
dh vko ;drk iMrh gA ;fn Tokn dh fLRfr Briktud
g rk oKkfud o rdutdh Kku dk gLrkrj.k dju e
Ifodkk gkxtA Mk-ikiVy u fgunh dk 1j euk;kx |
viuk, thu dn vihy djr g, H' d 1jyhdj.k rri
ekfyd y[ku dk c<kok fn, tku dh vko’ ; drk €rkbA

di; "kyk dk;@e dk Ipkyu ihkjh Jreskk Mk
Qrg pln VVtk u fd;k rFk el;okn ilrko e
Igk;d ,o0 foRr y[kfekdkjh Jh Hkjr dekj vipk;
Hjk virfre; K din fun’kd o ifrikix;k d ifr vidkj
0;0r fd;k Xx;kA

0k di nkjku fgunh e fudkyr x, cdk’kuk dh
liph

1 jketk okf'kd if=dk "djH* vd n’ke ,0 X;kjgok
Ink vd

2 okf'%d cfronu #fgini ,0 vXth vyx&vyx :i
ek

3 ViRek ifj;ktuk d rgr ez {i= e i’kikyu Pk
ifLrdk

4 mRiknu Bekkj gr AVk dk Lrfyr ikk.k ify Ty Vi

I NRCC Annual Report 2013-14 I

(Ri——

67 I



e 68 | NRCC Annual Report 2013-14 i

TSP 2014




TSP 2014

I NRCC Annual Report 2013-14 I 69 I



W

\

Brain Storming Meet on "Campaign for Functional Food Value of

Camel Milk"

S

W e B 1 S
Rrain Tiarmes Reet |
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Prof. (Dr.) K.M.L. Pathak, DDG(AS) addressing on New Year at the Centre

Visit of Members of Mahaveer International and Plantation by school children on the occasion of Foundation Day
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