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PREFACE

It gives me pleasure to
put forth the annual
achievements of ICAR-NRC
on Camel, Bikaner for the
year 2016-17. Since past 33
years of its existence the
Centre has taken effective
steps in conservation of
four important breeds of camel and nearly 337
plus animals are maintained at the Centre’s farm.
For assigning new role to the Indian camels the
milk producing ability is being strengthened
by breeding of elite animals meant for milk
production. In addition the Centre has now
been given the new responsibility to explore the
utility of camel in ecotourism for which necessary
infrastructure and facilities are being created
at the Centre. This may prove to be an alternate
source of income for camel farmers in near future.

For development of milch strain of dromedary,
the milk yield data was collected from all breeds
which showed Kachchhi breed has highest milk
production and the milk production was highestin
2" parity. To explore the association with disease
phenotype in Camelus dromedaries research
on defence related genes was carried out. The
animals were screened for the disease phenotype
and samples (skin scrapings and blood samples)
were taken from healthy and infected animals.
Characterization of Mewari and Jalori camel was
successfully completed in their breeding tract.

In order to generate information on various
agents which can be effectively used for
liquefaction of the deposited semen in female
genital tract, a study was conducted to know effect
of different liquefying agents on semen quality
of camel. For which after the semen collection, 3
enzymes (0.1% Collagenase, 0.5 X Accutase and
0.1% Trypsin-EDTA) diluted in 1X PBS were used

for dilution. It was found that all three enzymes
decreased the viscosity of semen at different rates
and among all treatments, trypsin was found
better in terms of liquefaction with reference to
time. Whereas for standardizing the reproduction
management, the studies on post-parturient
fertility in Camelus dromedaries to reduce the
inter-calving period and studies on heifers to
reduce age at first service or puberty are under
progress. This research will significantly help the
camel farmers in getting maximum production
from camels.

For management of Trypanosomiasis in
camels under farm and field condition, in vitro
trypanocidal activity of methanolic extracts of
Neem leaves, Pomegranate leaves and Black
Pepper seed in different concentration was
assessed. The results showed considerable anti-
trypanosomal activity for all these extracts. To
address the problem of drug resistance in T. evasi
for only available potential drug - Quinapyramine,
a study is underway for improved diagnosis of
drug resistance and pathogenicity of T. evansi.
One of the transporter genes TeAT1 have been
identified from all the stocks of T. evansi studied
so far. From the laboratory made resistant
strain of T. evansi distinct RFLP pattern of TeAT1
gene revealed the existence of Quinapyramine
resistance strain of T. evansi. In addition different
pathogenicity markers - genes belonging to the
Protease family, viz. cysteine protease and HSP-70
were identified.

For studying the respiratory tract infections,
the cases reported in camels of farm and field were
attended and symptoms of watery to mucoid
nasal discharge were studied for exploring clinico-
pathological lesions and diagnosis of etiological
agent. The nasal swabs collected for bacterial
culture revealed mixed infection of Staphylococci,



Diplococci and Pasteurella spp. In addition, during
the study period different respiratory conditions
such as cases of neonatal pneumonia, hydatid
cysts, fibrinous pleuropneumonia, granulomatous
pneumonia and adult bronchopneumonia were
reported in camel herd which were further
investigated for pathological lesions and diagnosis
of etiological agents.

For characterization of viral diseases in Camel,
the suspected samples of camel pox cases were
PCR confirmed, sequenced and these sequences
were submitted to NCBI Genbank database.
Similarly, an outbreak of camel contagious
ecthyma (CCE) was attended at Jaisalmer and
three representative samples were PCR amplified
for Topoisomerase gene of CCE, sequenced and
submitted to Genbank. Similarly for ante-mortem
diagnosis of tuberculosis in camel a lateral flow
assay based rapid diagnostic kit was evaluated
and was found as a reliable test for diagnosis of TB
in dromedary camels.

The evaluation of Nano particle based Calcium
supplement with the conventional supplement
was done by in vitro everted gut sac technique
to indicate superiority of nano particle based
supplement based on its absorption in the gut.

For generation and validation of suitable
formulation for the treatment of dermal mycoses
in camel, mycological examination of 16 isolates
from infected camels of Motigarh village was
carried out which revealed various fungal agents.
The serum biochemical and mineral parameters
were also evaluated in these infected camels.

In the project on utilization of camel milk
for production of value-added dairy products,
two products namely Fruit flavoured camel milk
(camel milk incorporated with freeze dried sapota
powder) and yoghurt drink were produced and
evaluated for its quality and storage stability.

Bioactive camel milk components from camel
milk and milk products were evaluated for its
functionality using suitable /n -vivo methods and
the role of camel milk in recovery of autistic and
mentally retarded children was studied using

Autism Treatment Evaluation Check List (ATEC).
Comparative ATEC score data of camel milk and
without camel milk groups showed significant
improvement of camel milk group over without
camel milk group at all the four scales while
the improvement is recorded highest in scale
four representing Health/Cognitive/Behaviour
parameter.

A collaborative project on production of
single domain antibodies against tuberculosis
and thyroid cancer with BARC has showed
significant progress. After satisfactory evaluation,
the Tg IRMA kit is now in routine use at BARC
and more than 550 kits (100 estimations) have
been produced and analyzed on approximately
8500 serum samples. In a collaborative program
on generation of a novel format stable single
chain antibodies E-compatible (eco-compatible)
Targeted Bio-bodies (ETB) in camel against
novel antigens pertaining to inflammation and
regeneration, biopanning which detect specific
antibody against Alkaline phosphatase specific
antigen was successfully done.

In  another collaborative project on
development of a new Camelid anti snake
venom, a significant progress reported. The anti-
venom was found significantly effective in the
neutralization of all these effects tested and thus,
revealed further an immunological perspective,
that camel IgG anti-venom (monospecific) would
be as efficacious as current equine anti-venoms
or even of better choice in treating snake specific
envenoming.

In AIRCP, survey work was continued with
camel farmers of Sirohi district and extension cum
animal health camps were organized. The research
activity on ameliorative measures for overcoming
infertility conditions, evaluation of ovarian status
to ascertain age at puberty in female camels,
effect of diet on the age of mating in male camel
and effect of diet on puberty of camel calves is
under progress.

In Veterinary type culture collection (VTCC)
project three anaerobic cultures viz., Clostridium
beijerinckii NRCC 1, Clostridium butyricum NRCC 1



and Enterococcus faecium NRCC 1 isolated from C1
compartment (rumen) fluid of adult dromedary
camel was submitted to VTCC-RM repository,
NIANP, Bengaluru.

An ecotourism activity involving camel was to
showcase that the camel is an economical animal
with annual total revenue collection of the Centre
was nearly 37 lakh during the year, which include
sale of milk products and entry fees from tourists.

Scientist farmer interactive meets were
organized at Serera, Kalasar and Sarupganj
villages of Bikaner and Samb and Dholia villages
of Jaisalmer district. Similarly under Tribal Sub
Plan extension cum animal health camps were
organized at Isra, Or, Goliya, Pipela, Bhimana,
Vatera, Bharja villages of Sirohi district, Rajasthan,
Kherad, Salumbar villages of Udaipur, Rajasthan
and Laxmipura village, Khedbrahma, Banaskantha
district, Gujarat. Similarly training program was
organized for farmers of Laxmipura, Khedbrahma,
Gujarat at NRC on Camel. The Centre was also
host for organization of ICAR Zonal Sport Meet
at Bikaner and it was accomplished with the
overall support of staff and facilities from all ICAR
institutes located in Bikaner.

In the infrastructure development,
construction work of new kitchen, dining hall,
store and connecting corridor in present guest
house facility has been completed.

The research and development achievements
were possible due to sincere guidance and advice
by Research Advisory Committee having Chairman
Dr. Khub Singh, Ex-Director, NIANP, Bengaluru
and members Dr. N. K. Rakha, Dr. Y.G. Dugwekar,
Dr. T. K. Walli, Dr. Tribhuvan Sharma and Dr. B.S.
Prakash, ADG (ANP) and also due to well-placed
cooperation from IMC members of the Centre.
The guidance and support from Headqgaurter of
Hon'ble DG, ICAR, DDG (AS)- Dr. H. Rehman along
with the team of ADGs proved to be useful and
proactive and is well acknowledged.

All  the research and development
achievements are a result of well-coordinated
efforts of the scientific, technical, administrative,
accounts and supporting staff team.

Hopefully the document will prove to be
helpful for the researchers and academicians
along with policy makers to learn about the status
and issues of camel production system so that
various opportunities available can be tapped for
taking this production system further benefitting
the camel herder in particular, for milk production

purpose.
:“L:Jhl

-
-
-

(N. V. Patil)
Director
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Ta<ie faawur (2016-17)

Y 2016—17 & QAR s Bl 3fdied M & Yof KT F ITINT AT AT SR AT qAqT IR
o 7E § A &1 adfae Sy feEfaRad yeR 9 fear -

facha faazor &iv woa yifta (2016—17)

IR I
(Pu #)
EECII: quic Y
RATOAT T 5,84,26,000.00 5,82,25,486.00
BN 51,07,000.00 51,06,994.00
AR AT 20,000.00 19,692.00
JTAT A<l 2,00,000.00 1,99,963.00
ITEAE U9 IATRIAA @
S ENCIERCE] 38,68,000.00 38,68,000.00
Yo Td wartgfcd @ / aikelr 17,80,000.00 17,69,224.00
TRAd U4 Q@R
(i) QUGN 9re= Ud I 6,00,000.00 6,00,000.00
(i) g @ 19,80,000.00 19,79,995.00
fafaer 5,00,000.00 4,99,999.00
SEEZY 3,00,000.00 2,99,943.00
&l 7,27,81,000.00 7.25,69,296.00
[CEEC 4,00,000.00 3,99,151.00
FoT Ud IRH 3,00,000.00 1,99,500.00
EISEN
(Pu #)

EECII: quic Y

JTAT el 3,00,000.00 2,99,905.00
SIECEAR ISR REGAR 2,00,000.00 1,99,952.00
JMHNAD 2,05,00,000.00 2,04,99,907.00

ofief 7g

SEERU 14,00,000.00 13,50,344.00
HATER /Il 1,07,000.00 1,06,145.00
Egp] 72,43,000.00 72,43,000.00
SITAUT (MR RH®) 2,50,000.00 2,49,929.00
@l 3,00,00,000.00 2,99,49,182.00
USRS RIS 51.70 TG



qrgd Iienfea o & facha faavor (2016—17)

(ouar #)
G2 IR EC [ Wied deic xR
aTg A3}
1. JTAT Al 1,25,000.00 40,088.00
2. JMHRHAD 10,34,500.00 7,45,398.00
3. STF ST SRS 5,00,000.00 1,77,154.00
Bl 16,59,500.00 9,62,640.00
C1EARs iRl
1. JTAT Al 25,000.00 21,934.00
2. 3TacH SMHRAS = 2,90,000.00 2,89,865.00
ol 3,15,000.00 3,11,799.00
TS R3R
1. JTAT Al 18,000.00 10,182.00
2. gREATT AT 4,59,000.00 4,58,932.00
Bl 4,77,000.00 4,69,114.00
TdIgflam
1. JTAT Al 1,0,1000.00 1,00,878.00
2. JMHRHAD 12,61,354.00 11,11,282.00
Bl 13,62,354.00 13,12,160.00
I
1 PIf® 5 2,01,600.00 1,04,052.00
2 ST 16,412.00 14,319.00
3 AT 30,000.00 400.00
4 JMHRAD 99.00 0.00
5 SuR / srfalRa 25,000.00 23,816.00
Bl 2,73,111.00 1,42,587.00
H1ff® Reafa
it WWaHd ug W Y Ug
IREEED 01 01
EEIRED 23 13
RERIED] 23 20
PRINIEEY 12 09
B ABR—ID HHAN 18 18

Cxq) 77 61
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HAFHAT ITATEAT

9y & YRS A fAfdy 9%l & Sl B F@r uRll B AGr, g7 9T USHd el b (IR
337 off forad 58 TRSAT &1 S M T 50 & HRUT I§ o 3 H 345 S U I (dTferadt 1) |

ATfersT 1. I T H=AT (2016—2017)

TEA 01.04.2016 dI— g SICIL I 31.03.2017  01.04.2017
P I oA WHR Pl S 4 95
YT A Rk GRS LIRS R
IR R HIGT R AT R AGT R {IGT R HAIGT AR HIGT R HI&T
0—1 @y 9 5 11 (11 |2 |2 18 14 10 9
1—2 I9 5 6 5 6 8 5
2—3 a§ 7 1 7 1 5 6
399 9399 s 20 44 4 3 1 16 40 23 41
A 41 56 46 61 46 61
S Y
0—1 @y 3 6 6 6 1 9 1M 6 5
1—2 q9 4 4 1 3 4 3 6
2—3 q9 39 3 9 3 4
sqfggEd e 9 28 2 6 1 1 6 21 9 30
oA 19 47 21 45 21 45
C e |
0—1 @y 5 5 6 6 1 2 10 9 5 3
1—2 I8 10 2 2 8 2 5 6
2—3 qY 4 5 2 2 5 8 2
399y g g9y s 19 33 4 4 15 29 17 34
o 38 45 35 45 35 45
LEIS]
0—1 a9 7 6 8 4 15 10 8 4
1—2 I9 3 4 3 4 7 6
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W
ICAR

Tt 01.042016 dN— I
Bl I NEE
E aE&n

2-3 99 8 7 1

39 9399 e 13 42 1 4

A 31 59

Hhx

3 99 9 399 3MfH 1

Tl 1

[T A 129 208 31 27 8 19
337

Teh HAST He i SUTH A ot faenrd aer
framl & 3% FUSH ° ATV Gur Bq
T g USRI SIS

Y 2016—17 & SR 30 el qurRe o |
faf=1 % &1 gfafeq o aa gy Scred arferar

drfeTdT 2. 2016—17 & GRIF AR ESCESISIEE

agEl B AT g Rers

TEA I IR
CIEZRE 11 2919 2707.37
SRGER] 4 974 2833.68
Eixeal 7 2185 2849.93
EEIS] 8 2570 2549.61
& 30 8648 2710.73

el

drfereT 3. AR g IUTGT 2016—17

: Al &
e
1 10 (2760) 2382.90 793.731
2 9 (2428) 2881.63 1056.730
3 10 (3152) 2858.72 971.047
5 1 (308) 2786.69 756.245
XS] 8648 2710.73 963.872

frarft o 31.03.2017 01.04.2017
WPR Bl S q S
e 9= a0

2 5 7 3 4
2 12 36 17 43
35 57 35 57

14 8 1 0 137 208 137 208

345 345

2 W TR AT & | qY Iered DI RIS Hew
T FM B AR AT F YH B TR | G 31w
Y I 6] A H ol [hAT AT | T i
H qU ST Haifdd o (@it 3) |

a1 oAl 9 g Saared (Fell eiler )

D faaeq AFe e gaaq  feraan

890.651 16.485 600 5900
922.292 29.552 500 5400
1173.268 25.100 600 6700
827.911 16.331 700 5900
963.872 10.365 500 6700

a1 oAl ¥ gy SaTed (el offer #)

sitad UIECEECE] qHd Ffe gAqH STy

15.108 500 5900
21.446 600 6700
17.296 600 5900
43.091 900 5300
10.365 500 6700



TR o ¥ g9 g8 W g9 SdEd

T R GId Sl @ gof gy Sared
&HAT GHS & oI |8 e[l o IRl o= |
TES Yo D 5 | 39 AGIT & URITHIAR Al
TR Sl B Yo BRIV § aaeltd Bl
JMATIDHAT & | TR MeFTT 7G U e
P AT Tl (4 Td 6 HAGT) H fMIfIa far |
SRfSIl @ 2 Ud 3 A8 ¥ q¥ g TAT| I
TRl H 43 98 & 3ldbel & YR W AN g
STed (@iRTas 4400 I wfomreT /wfafeq) <
favar | (RrE—1)
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— e -l
fora 1. 9t 4 g ST (U™ / fA)

Tk HESHE Hhe & Yiaiem § Taied g 9
ITHRT T TFAeET & e e

yeas R & R 9 Sl Pl ATHD
eI TG S DI TS qAT T SHeS [HY Y
AT GRAT G A D A @I g HhAd el
I foIU 0| SIRUAY BT by 3961 d131 9
U] B ST B g | UHIIRYAT bl Haed d
faeres fhar 1| SAH! SATgsR) SR AR

TEHRY SeTs TE |

ORAE 3% WS & g9 Wer ST @t

FERUAT <hl TEIT

a,—dd9 @& 5 9 QI A Q@I
fFsicgs & aRpiE  Jfdasiicns 9
gfoeemus 9 ua W d siAIsT Tefenie
(30) @I S8 THRST (30) BT &7 |

930 9 YR Al o A D GIS P
gRafefa fbar T der g9 5 4 TRA § a1
SIfIANCISS BT ARHN Ffdersiicrgs H Ui
T I AT 3l 0T BT BRI 99T 7, Bl
Sml1 TR Trollgd &l Fedl & UR@l -7 |
IRl YT T SIFICTSY 3M7gfcd T dTferaT 4 H
qAT AT Torm o IR SiFIeIsy Ud leld
3Tgfc dTferepT 5 H S=IAT 1T % |

T
darferaT 4. A= 9RO U@ Hasia Rl H
o~ B 59 TR IR SiHIergy 3Mgfcad

SiHlersy oY Saaasl =8 Aqre]

il 1.00 0.857 1.00  0.929
NI 0.00 0.143 0.00 0.071
< 0.00 0.000 0.00  0.000

ST 5. IRA U DS Il H o, DA B
54 YA TR SIMICISY Ud Uellel 3fgfed

SiFlerlsy ) AT 999 Uellad  Jgfed

STt 096 094 0946 oIl 0.973
S 004 006 0054 < 0.027
LSl 0.00 0.00 0.000

39 TR IRAT S5 & g.942G>T SNP (ST
9% UBAM SIUB 429140) b IEIAM Ui
H MG aRaT | IFT oMl H qgwuAr o
THh G AT | T asl dAE & & GieH Ued
P SURYRT SHD T Telled T I AT & BROT o
Y Sl Telldl YRAY S Rl ¥ A 3fgied H
el | I A HIe CSN1S1 1 fafe=rar amyg, fofr @
TP B bR fory {341, Ry v smemRa
GRATR—SIRUGUH & WART & fhar o |adar &
Sl 9% g¥ H Alge UicH = & favelvor H
ATETI® B FHdT © | I ol I gY Bl SUIRIT
TqAT D! DT G B B H ol S Fhall 2|

ST R g.2126 W TSN Al T |
TATUT TATAbox & AT H TIH oht dvg &
T TEhET ®k ol S 9 fohar &t
quTfaa s 21

Uh HES ¢ @I IR A D 659 o9
TR el 91T S¥d @vs g IAd GHY & &l
®I AhAdgad Hakd fear | Hw affa
RIFTI~ DI Hph1 NLEIFRE UwISH &1 8T
A fawlfd fbar mar| aR R gonfaal &
SHHICISY 3gfcd @l A qIfeTehT 6 H ST 1T
2| IR P RIS S Bl et DA T o
SIHICISY g Uellel Agfed Bl dlferdl 7 H <

TR




I 3TI- 3T - ATk UfTagT 2016-17

dIfeI®dT 6. TRAT e TRl & B-HAF SiF |

SiIeTEd Smgfcd
SiHlersy flemy 99adyl <8 Aard)
NN 0.179 0.121 0.172 0.321
\_r'ﬂ'q 0.607 0.515 0414 0572
STt 0.214 0.364 0414 0.107

dIfeTdT 7. RA e %l & B-PAF ol IR
SIFIETgY Ud Uelidl 3frgfc

SiFlersy R WRT 999 Uelld  3ngfcd

Tq 022 018 0195 U 0.458
1Y 052 053 0525 Sif 0.542
NI 026 029 0.280

faeetyor # urm & AA, GATGG dHT SiFIeTSY
TR | I P UTS S dTell IRI Rl § THH w9
| UY ST 8 (c2=10.6013; YT =0.10151; 5 Ufcrera
R 3TRI®) | R g HIGT QI a1 H SHS] JMghad
T A oY | GaE eI H Si—Uellel Bl
Mg T—Teflel & ST FA oY 31 TTeT dfas
DI BH TYADRI & D T IcaRardl Taifs
Yrey AHad: SiF giAfhsds Ufhdl & WeTad e
g 9ad | gfd dieT SdE 9% g # UgR AT
H OIS S grell UM B | 31 Uil # S
FHT WA R alel S (CSN2) BT faf=T wR &
I & oy IcRERT g&d SIF AHSH Il © |
IR I W Bl © b R Uh hasid
$T H 3 dAled W IR f=ar A
IR 9T H g9 Tellel Bl g9d gy H Alq diel
BA DI Al DI g (A~ Torae e
T IATEA B S AN BT YR R Fhl 3 |

HWT HE : g.1029 d T UT 27 ol @ &
AU & ¥ AR ek HNF-1 &t
TE WA TRAU @Ay fwior

IRl U HISI AT H AIG[E 488 TARR dTel
BAE YHICR G IHD FHIT & &3l DI AheAdydd
gafeid fear 1| U aftid wREa= Bl Alul
RIFEIFRT GOl H &1 Aerar 3§ fawelfyd fhar |
(arferdT 8 T 9)

IEAIT H UMY S dTel ST Uelld @1 37ghcd
0763 T I Ucllel &I AT 0237 <@ T | R
HIET &A1 a1 | g8HUdT T FHE oY | CC, CT,
g TT Al SFICTgY 1 Mgl AR T S

AIfABT 8. YR U HaSid Al H k-dd
S (Alu1) 9R SIFICTSY 3Tghcd

SiHlersy oY Sadyl d=81 Aqre)

RSIRe] | 0.000 0.035 0.071  0.071
Iy 0.357 0.429 0322  0.429
N 0.643 0.536 0.607  0.500

drfei®T 9. YRAT (& GHasd el § k-BAHA
S (Alul) TR SISy T4 Uellel JATgicd

SfiFlersy IR AGT  9HY Uelld aigfed

RSN 002 006 0045 I 0237
I 031 043 0384 <1 0763
3 067 051 0571

3T DI ARI XA H T FHE oY | ((c2=3.4529;
Y= 0.750224; 5 GfIerd U= 3Tih) BIAifd IR
Uh HESd He W ARSI Uil @I gt
JOTHS ®Y | HH (0.237) oAl | 3@ ATSSRIA
Tellel & 999 ®1 fa=m # I fhy o1 @ ' S
& TIAfHTAT BR® HNF-1 & IS B T T
A B AT B RTHER € | HNF-1 &1 JfReT
ST UfReT H 91 G BNl B AERTHA G
TAIET & HEOd S & A0 | A &Sl @l
TS B

TETSHaIN:  Harel a WeRl Sel
uREoT

qars! S
JHIITHD T

ORI H ARSI TR BT Aferd  fRaR
AT &7 ¥ SSAR, FRciree, IorHe, UaTe,
SIRYR, qiFars], Wiedrsl g slekil & &3 o
dIeT, IRT T gamars el # 81 Aarel %l &
fore deror 10 Rl @ 27 dEdAl B 74 Al
& 199 URARI # fhar 1| MHIRST F&on BI
1209 ST H ol fhar T[T SH USIA —H1T
TR HATS! e 79.12 YRIIT T I HHR YSITd
Ais[e ol | AR IS Bq PRI Rl Pl Roilg
&S| 39 & F 14460 FATS! S B BT Aol
e T | adwe JreTTE | 39 &F W o Ay
TR g HI&T KT BT AT 1:16 URIT TAT | HaTrS
S UTeldh eIl NaR FER A o |

Sl ® eI quieg B




SRl 8% &I 9fad fIwR ok &
SR T RRE el & 81 ey -/l defd
e 2 fSTel B 8 TEdledl & 75 Al & 188
IRART & AT fHAT TAT| 1209 ST H MMHIRBIT
0N BT TS (BT AT | USTA-1T HGER B UAD
T Bl AT ®Y A WG B g AT B
RRE 7 TR 57 & STl S5 hHYT: 86.08
gfoerd 9 85.03 UG | A HHL SR o |
21 4 S RS TS o | & T 52 e M e B o) B SR S
yefd #Rd &1 BN A¥d Bl 98k w9 g
HE—PHIS] B HRUT o= § Jrafiedr &7 Sl 8 |
39 &9 H 7906 SN e | aaAd e+ H
S &3 H USTA ANY R F HI&T S BT U
118 oT| SR TR JRITIT <Al FIERI gRT
qret! TS |

3 T TRl BT LT YU 9§D SUTEH,
TR g GSTII Yaee @1 Lol Bl Fabiold dR
g g AYb UBGRAl Bl W B 9 TSIl
@ SIS IR 9 HRETT & IUTT TAGIYSIRAR,
HRATA DI F3MY Y |

EL-ESER]
HIGT SAA ¢

(37) Tk HEEE e W TG WS o
(&) T 3reT

47 TRE Sef B Sqdl difaq  fEel
HUdd 9 1 569 9 USd 9 oh} 9T b 56
fa 95 % 162 UK sRwmd U 4 65
gfaRrd o ureg usrel Jaa ulftesd g Raeman
T | FH SIFERT @ U999 @ gRd 918 ST 30, 45
T 60 fod WX 3veR™ @1 RIfa 9 Uo++-Ig @8R
BQ ST AT T W 27 iRl d giedr @
forarefierar g 1 9 3% TR S & 91T A
BRI 1T | g1 faaRoT arferedr 10 g9Iiar T 2 |
3 UBR 9 93 H T8l Seqal § | 25 ufier,
Uqd B T 46—111 fead g & fag &
TS S HBIP! 8 dP & id & AT DI A Bl
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Executive Summary

During the year 2016-17 the initial herd strength
of camel was 337 which increased to 345 which
includes nearly 50 adult males and 126 adult females.
For development of milch strain of dromedary, the
milk yield data was collected from all breeds which
showed highest milk production in Kachchhi breed
among all breeds and the milk production was
highest in 2™ parity. To explore the association with
disease phenotype in Camelus dromedaries research
on defence related genes is initiated. The animals
were screened for the disease phenotype and samples
(skin scrapings and blood samples) were taken from
healthy and infected animals. The library preparation
was carried out and raw reads were generated from
these samples. To study polymorphism in milk
protein genes in Indian camel breeds, the 930 bp
fragment of o -casein gene was successfully amplified
and the Single G>T nucleotide substitution in exon 5,
leading to a non-synonymous amino acid exchange
p-Glu30>Asp30 was analyzed using the restriction
enzyme Smll. Characterization of Mewari and Jalori
camel was successfully completed in their breeding
tract and data on their status, characters, production,
performance, management and conservation was
generated.

For studying the effect of different liquefying
agents on semen quality of camel, two healthy
females (dummy) and six healthy males (semen
donor) camels were selected for semen collection.
Three enzymes (0.1% Collagenase, 0.5 X Accutase
and 0.1% Trypsin-EDTA) diluted in 1X PBS were
used for dilution and all three enzymes decreased
the viscosity of semen at different rates and among
all treatments, trypsin was found better in terms of
liquefaction with reference to time.

In the reproduction management studies 47
female camels which were monitored for ovarian
status and fertility during early post-parturient
period at 30 and 45 and 60 days post-parturition,
27 females were found with follicle and mated with
virile studs of which 11 were found tentatively
pregnant within 60 days post parturient period.
Thus about 25 percent of the she camels reconceived

during early post-parturient period, which in turn
will reduce the inter-calving period substantially.

In order to explore the possibility of breeding
the she camels ahead of the conventional breeding
season, the ovarian status of adult non pregnant
female camels during pre-breeding season was
monitored for which the available 56 adult non-
pregnant female camels divided into 3 groups as:
Group 1- Lactating camels with suckling calf (n=
29), Group 2- Lactating camels with weaned calf
(n=8) and Group 3- non-lactating camels which did
not conceive previous year (n=19). All the animals
after per rectum examination during the month
of November, 2016 (Pre-breeding month), were
evaluated for the ovarian status. It was found that
2 (6.9 %) in Group 1, 3 (37.5 %) in Group 2 and 13
(68.42%) in Group 3 had follicles of ovulating size
(diameter > 10 mm) and were suitable for breeding
in pre-breeding season. The weaning of the calf
found to have positive role on follicle development.
Similarly most of the she camels which did not
conceive in previous year were found suitable for
breeding ahead of traditional breeding season. But
she camels with suckling calves found to have less
follicular activity.

Studies were conducted on heifers to reduce age
at first service or puberty. It was observed that camel
heifers receiving a management practice which
allowed body weight gain of > 360 kg attained the
puberty at the age of 3 years and were successfully
bred thus lowering the age at first service to 3 years
from the previous practice of breeding the heifers at
4 yrs of age.

For management of Trypanosomiasis in camels
under farm and field condition, in vitro trypanocidal
activity of methanolic extracts of Neem leaves,
Pomegranate leaves and Black Pepper seed in
different concentration was assessed. Considerable
antitrypanosomal activity for all these extracts was
observed when tested in mice. Due to the potential
development of drug resistance in T. evasi for
Quinapyramine, a study is underway for improved
diagnosis of drug resistance and pathogenicity of
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T. evansi. One of the transporter genes TeAT1 have
been identified from all the stocks of T. evansi studied
so far. From the laboratory made Quinapyramine
resistant strain of T. evansi distinct RFLP pattern
of TeAT1 gene was revealed. In addition different
pathogenicity markers - genes belonging to the
Protease family, viz. cysteine protease and HSP-70
were identified. The analysis of both the genes was
done using bio-informatics tools.

The cases of upper respiratory tract infection
reported in camels from farm and field with
symptoms of watery to mucoid nasal discharge
were studied for exploring clinico-pathological
lesions and diagnosis of etiological agent. The
nasal swabs collected for bacterial culture revealed
mixed infection of Staphylococci, Diplococci and
Pasteurella spp. In addition, during the study period
different respiratory conditions such as cases of
neonatal pneumonia, hydatid cysts, fibrinous
pleuropneumonia, granulomatous pneumonia
and adult bronchopneumonia were reported in
camel herd which were further investigated for
pathological lesions and diagnosis of etiological
agents. Two cases of hydatid cysts in lungs were
investigated for molecular diagnosis by PCR
and sequencing which revealed the genotype as
Echinococcus canadensis G6 (camel strain) which is
first time reported in Indian dromedary camels.

For characterization of viral diseases,
eight camel pox suspected samples were PCR
confirmed, sequenced and these sequences were
submitted to NCBI GenBank database. Similarly,
samples collected from an outbreak of camel
contagious ecthyma (CCE) were PCR amplified for
Topoisomerase gene, sequenced and submitted to

GenBank.

For ante-mortem diagnosis of tuberculosis in
camel a lateral flow assay based commercial rapid
diagnostic kit was evaluated and it was found to
be a reliable test for diagnosis of TB in dromedary
camels.

For generation and validation of suitable
formulation for the treatment of dermal mycoses in
camel, mycological examination of 16 isolates from
infected camels from field area villages revealed
various fungal agents. The serum biochemical and
mineral parameters evaluated in these infected
camels indicated that after recovery, significant
reduction in ALKP and ALT was recorded while

AST, serum total protein, albumin and globulin
varied non significantly. Post treatment serum Se
values increased significantly as compared to pre-
treatment. A non-significant increase in Cu, Co and
Zn were recorded in study group.

The evaluation of Nano particle based Calcium
supplement with the conventional supplement was
done by in vitro everted gut sac technique to indicate
superiority of nano particle based supplement based
on its absorption in the gut.

In the project on utilization of camel milk for
production of value-added dairy products, two
products namely Fruit flavoured camel milk (camel
milk incorporated with freeze dried Sapota powder)
and yoghurt drink were produced and evaluated
for its quality and storage stability. The freeze
dried sapota (Manilkara zapota) fruit powder was
incorporated in skimmed camel milk to develop
a naturally flavoured milk product with enhanced
antioxidant activity. The antioxidant enriched
flavoured camel milk with good quality and storage
stability could be prepared by adding 5% (w/v)
freeze dried sapota (chikoo) fruit powder.

In another study the cultures:
Streptococcus  thermophilus
bulgaricus were accessed for fermentation potential
in camel milk and it was observed that the developed
yoghurt drink can be stored at refrigerated

temperature for 15 days.

yoghurt
and Lactobacillus

In a study, bioactive components from camel
milk and milk products were evaluated for its
functionality using suitable in -vivo methods
and role of camel milk in recovery of autistic and
mentally retarded children, total 108 children who
were provided Camel milk therapy, the overall %
improvement from pre to post-treatment score
in all children was observed to be 30.22%. The
children having pre-treatment scores up to 75
showed improvement from 43-58% and children
having pre- treatment score of 90 had shown
improvement up to 34%. Of the total, 37% children
having pre-treatment score of more than 108 had
shown improvement of 13-25% which although
was less than the children having low pre-treatment
score but the advantage of camel milk therapy
irrespective of individual treatment the children
were taking, was evident indicating positive effect
of camel milk feeding towards improvement in the
sub-scale scores



In a collaborative project with BARC on
production of single domain antibodies against
tuberculosis and thyroid cancer, Tg IRMA kit was
satisfactorily evaluated and it is now being used
routinely at BARC and more than 550 kits (100
estimations) prepared have analyzed approximately
8500 serum samples. A very significant (p<0.001)
correlation was observed between in-house Tg
assay and the commercial kit for Tg values in serum
samples (control and DTC patients) with r value of
0.98.

In a collaborative program with Calcutta
University on generation of a novel format
stable single E-compatible
(eco-compatible) Targeted Bio-bodies (ETB)
in camel against novel antigens pertaining to
inflammation and regeneration, biopanning was
successfully done.

chain antibodies

In another collaborative project with SP
Medical College, Bikaner on development of a new
Camelid anti snake venom, a significant progress
was reported. In this study, successful immunisation
of dromedaries against the venom of Indian saw-
scaled Viper- Echis carinatus sochureki was done.
This study assessed the specificity and potential of
camels immunised with venom of medically most
important snake of Western India, the saw-scaled
viper (Echis c. sochureki). Using WHO standard pre-
clinical in vivo tests the neutralisation of the venom
responsible for the lethal, haemorrhagic, coagulant
and local necrotizing activities were measured,
since these are the most significant effects that
characterize envenoming by this species. The
neutralization efficacy of camelid IgG for coagulant
effect is 270pg, comparable with international
data available for monospecific equine/camelid
antivenom against Echis of other species. Data
for neutralization assay against Echissochureki for
hemorrhage and necrosis were recorded as 54pg and
132ug, respectively which support internationally
available data for other species. The anti-venom was
found significantly effective in the neutralization of
all these effects tested and thus, revealed further an
immunological perspective, that camel IgG anti-
venom (monospecific) would be as efficacious as
current equine anti-venoms or even of better choice
in treating snake specific envenoming.

In AIRCP, survey work was continued with
camel farmers of Sirohi district and extension cum

Executive Summary

animal health camps were organized in this area.
The research activity on ameliorative measures for
overcoming infertility conditions, evaluation of
ovarian status to ascertain age at puberty in female
camels, effect of diet on the age of mating in male
camel and effect of diet on puberty of female camel
calves indicated positive response of the higher plane
of nutrition (20% higher than the recommended)
towards lowering the age at maturity in both male
and female camel calves. In another study wherein
10 female calves of 2 years of age divided in to 2 equal
groups, the animals which were fed on 20% higher
plane of nutrition found to have better follicular
growth but no follicular activity was observed in
un-supplemented animals. The female animals from
general herd reared under semi-intensive system
and additionally provided fodder supplementation
also had a follicular growth. Thus balanced feeding
either due to grazing plus supplementation with
fodder or semi-intensive feeding with sole crop
residue like groundnut chara and supplementation
with balanced concentrate mixture is better for early
pubertal performance.

In Veterinary type culture collection (VTCC)
project three anaerobic cultures viz., Clostridium
beijerinckii NRCC 1, Clostridium butyricum NRCC
1 and Enterococcus faecium NRCC 1 isolated from
C1 compartment (rumen) fluid of adult dromedary
camel was submitted to VTCC-RM repository,
NIANP, Bengaluru.

Under the extension of technologies to the camel
herders, Scientist farmer interactive meets were
organized at Serera, Kalasar and Sarupganj villages
of Bikaner and Samb and Dholia villages of Jaisalmer
district. Similarly, under Tribal Sub Plan, extension
cum animal health camps were organized at Isra,
Or, Goliya, Pipela, Bhimana, Vatera, Bharja villages
of Sirohi district, Rajasthan, Kherad, Salumbar
villages of Udaipur, Rajasthan and Laxmipura
village, Khedbrahma, Banaskantha district, Gujarat.
The training program was organized for farmers of
Laxmipura village from Khedbrahma, Gujarat at
NRC on Camel.

During the year,
cultivated the fodder crops and local grain crops
during the Kharif and Rabi season. The total area
of about 22.5 ha was used for growing Guar (17.5
ha), Bajra (1.8 ha) and Chinese cabbage (3.125) as
a fodder.

Agriculture Farm unit
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During the year, total revenue collection from
tourist activity of the Centre was Rs. 30,70,340/-
and from sale of milk and milk products was Rs.
7,13,930/-. Farmers (including women and tribal
farmers) from Gujarat and Rajasthan under ATMA
during study tour visited NRCC. Information related
to camel husbandry, camel milk and utilities of
camel by-products was provided to the farmers who
visited NRCC under various training programmes
of NRCC and other institutes of Bikaner.

The Centre organized total 8 training programs
under RKVY for the farmers of Bikaner, Churu,
Hanumangarh, Ganganagar and Pali districts in
which 138 farmers participated. Training programs
covered lectures and practical demonstrations
on different aspects of camel management and
processing of camel milk. The Centre also organized
2 entrepreneurs’ training and one TSP training
in which 14 entrepreneurs and 20 farmers from
Gujarat participated.

Similarly the Centre started lecture series on
“Relevance of camel research for human health”
under which the lectures on important topics
such as “Importance of HRD in Agriculture
towards meeting human food need in 2030” by
Dr. Gurbachan Singh, Chairman, ASRB, New Delhi

and a lecture on “Issues and strategies for trading
of agriculture produce” by Dr. C.D. Mayee Ex
Chairman, ASRB, New Delhi were organized. The
Centre also organized an Interactive meet on Camel
and Human Medicine, a Workshop on role of Camel
milk therapy in Autistic Children at Faridkot, an
Interaction meet on “Recent developments in area
of Patents in India’, and a lecture on the topic “Issues
and strategies for trading of Agriculture produce”
during the period. The Centre was also host for
organization of ICAR Zonal Sport Meet at Bikaner
with the overall support of staff and facilities from
all ICAR institutes located in Bikaner.

The Centre participated with exhibits along
with camel milk and milk products promotion at
GRAM-2016 Jaipur, Western Regional Agriculture
Fair at SKRAU, Bikaner, International Camel
Festival 2017, National Sheep and Wool fair at
CSWRI, Avikanagar, Krishi Kumbh-2016 at
Muzaffarnagar (UP), Mela organized by Rajasthan
Government at Bikaner and Krishi Unnati Mela
2017 at New Delhi.

In the development, the
construction work of new kitchen, dining hall, store
and connecting corridor in present guest house
facility has been completed.

infrastructure



Introduction

Brief History

The Project Directorate on Camel, Bikaner
came into existence on July 5, 1984. The physical
facilities and animals (149 camels of Bikaneri breed
and land of 930.87 ha in Jorbeer and 158.09 bighas
in Shivbari) 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.

Location

The Centre is located in the Jorbeer area of
Bikaner city. It is situated at Latitude: 28° 01’ North
and Longitude: 73° 11’ East with Time zone
GMT+05:30 hours. The soil type is loose and sandy.
The climate is mostly dry and hot with annual rainfall
in the range of 260-440 mm. The temperature ranges
between 30-48°C in summer and between 4 to 28°C
in winter season.

Mandate

The centre was established with the mandate of
conservation and preservation of existing breeds
of camel and to generate baseline research data on
camel. The mandate was revised from time to time
taking into consideration the achievements done by
the scientists of the centre and development in the
field across the globe. The existing mandate is:

1. Basic and applied research for improvement of
camel health and production.

2. Information repository on camel research and
development.

3. Development of camel eco-tourism.

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

Infrastructure

Over the years, NRCC has developed excellent

infrastructure  facilities  including  modern
laboratories, library, visitor’s room, museum and a

feed plant.

The NRCC has modern laboratories situated in
three complexes. The laboratories are fully equipped
to handle modern research in the field of camel
physiology, reproduction, biochemistry, genetics
and breeding, biotechnology, health, nutrition,
camel management and milk products technology.
The library has collection of 8108 reference books.

The camel farm maintains an elite herd of about
337 camels comprising of Bikaneri, Jaisalmeri,
Kachchhi and Mewari breeds. Of the total area, an
area of about 650 ha of farm land has been fenced
and 45 ha of land have been brought under perennial
silvi-pasture comprising of grasses, shrubs and trees.

The center is recognized as one of the important
tourist places of India. The camel museum of the
centre depicts historical, cultural, social, economical
and scientific aspects of camel and attracts the
attention of national and international researchers
and tourists. The camel milk parlour at the centre
serves different value added camel milk products
which are available as a part of ongoing research
activity like flavoured milk, pasteurized milk, lassi,
kulfee, tea and coffee to tourists and visitors.
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Financial statement (2016-17)

During the year 2016-17 the optimal utilization of funds allocated to the Centre was ensured and
actual utilization of the budget under plan and nonplan head was as under.

Financial statement and revenue receipt (2016-17)

NON PLAN
(InRs.)
Head of Account Budget Expenditure
Establishment charge 5,84,26,000.00 5,82,25,486.00
Wages 51,07,000.00 51,06,994.00
OTA 20,000.00 19,692.00
TA 2,00,000.00 1,99,963.00
Research & Operational Expenses
Research Expenses 38,68,000.00 38,68,000.00
Pension & Retd. benefits 17,80,000.00 17,69,224.00
Repairs & Maintenance
Equip., Veh. & Oth. 6,00,000.00 6,00,000.00
Minor works 19,80,000.00 19,79,995.00
Miscellaneous 5,00,000.00 4,99,999.00
Equipments 3,00,000.00 2,99,943.00
Total 7,27,81,000.00 7,25,69,296.00
Sports 4,00,000.00 3,99,151.00
Loans & Advances 3,00,000.00 1,99,500.00
PLAN
(InRs.)
Head of Account Budget Expenditure
TA 3,00,000.00 2,99,905.00
HRD 2,00,000.00 1,99,952.00
Contingency 2,05,00,000.00 2,04,99,907.00
Capital Head
Equipment 14,00,000.00 13,50,344.00
Furniture & Fixture 1,07,000.00 1,06,145.00
Works 72,43,000.00 72,43,000.00
TSP (Contingency) 2,50,000.00 2,49,929.00
Total 3,00,00,000.00 2,99,49,182.00
Revenue Generated 51.70 lakh



Introduction

Financial statement (2016-17) of externally funded projects

S.No. Head

1. T.A

2. Contingency

3. TSP

Total

1. T.A

2. Recurring Contingency

Total

1. T.A

2. Operational Cost

Total

1. TA

2. Contingency

Total

1. Man power

2. Consumable

3. Travel

4. Contingency
Overhead

Total

Cadre

Director (RMP)

Scientific

Technical

Administrative

Skilled Support Staff

Total

Sanctioned Budget

AICRP
1,25,000.00
10,34,500.00
5,00,000.00
16,59,500.00
VTCC
25,000.00
2,90,000.00
3,15,000.00
IPR
18,000.00
4,59,000.00
4,77,000.00
NBAGR
1,01,000.00
12,61,354.00
13,62,354.00
DBT
2,01,600.00
16,412.00
30,000.00
99.00
25,000.00
2,73,111.00

Staff position

Sanctioned Post
01
23
23
12
18
77

(In Rs.)

Expenditure

40,088.00
7,45,398.00
1,77,154.00
9,62,640.00

21,934.00
2,89,865.00
3,11,799.00

10,182.00
4,58,932.00
4,69,114.00

1,00,878.00
11,11,282.00
13,12,160.00

1,04,052.00
14,319.00
400.00

0.00
23,816.00
1,42,587.00

Post Filled
01
13
20
09
18
61
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Research Achievements

and with 58 calvings and deduction of 50 animals on
account of sale, mortality and transfer of breeding
animals to field, the closing balance remained 345
(Table 1).

Camel Genetics and Breeding

During the year opening balance of Camel
Strength in different categories of camels was 337

Table 1. Camel Herd Strength (2016-17)

Breed Opening 01-  Calving Died Auction Raj. Closing 31-  Opening 01-
04-2016 Govt. 03-2017 04-2017

Bikaneri M F M F M M F M F M F M F
0-1 Yrs 9 5 11 11 2 18 14 10 9
1-2 Yrs 5 6 5 6 8 5
2-3 Yrs 7 1 7 1 5 6
3 Yrs & above 20 44 3 1 16 40 23 41
Total 41 56 46 61 46 61
Jaisalmeri
0-1 Yrs 3 6 6 6 9 11 6 5
1-2 Yrs 4 4 1 3 4 3 6
2-3 Yrs 3 9 3 9 3 4
3 Yrs & above 9 28 2 1 1 6 21 9 30
Total 19 47 21 45 21 45
Kachchhi
0-1 Yrs 5 5 6 6 1 10 9 5 3
1-2 Yrs 10 2 2 8 2 5 6
2-3 Yrs 4 5 2 2 5 8 2
3 Yrs & above 19 33 4 4 15 29 17 34
Total 38 45 35 45 35 45
Mewari
0-1 Yrs 7 6 8 4 15 10 8 4
1-2 Yrs 3 4 3 4 7 6
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Breed Opening 01- Calving Died
04-2016
2-3 Yrs 8 7 1
3 Yrs & above 13 42 1 4
Total 31 59
Cross
3 Yrs & above 1
Total 1
Grand total 129 208 31 27 8 19
337

Development of milch strain of dromedary
and providing seed material for genetic
improvement of farmers’ herd

During the year 2016-17, all 30 females were
available for milking and average daily milk

Auction Raj. Closing 31-  Opening 01-
Govt. 03-2017 04-2017
2 5 7 3 4
2 12 36 17 43
35 57 35 57
1
14 8 1 0 137 208 137 208
345 345

in the Table 2. The milk recording commenced from
3" month of lactation. Highest milk production was
in Kachchhi breed and it was highest in 2nd parity
animals (Table 3).

Table 2. Breed-wise milk production during 2016-

production in different breeds has been presented 17 Two-teat Milk Yield (in ml)
Breed No. Animals N Mean* Std. Deviation Std. Error  Minimum  Maximum
Bikaneri 11 2919  2707.37 890.651 16.485 600 5900
Jaisalmeri 4 974 2833.68 922.292 29.552 500 5400
Kachchhi 7 2185 2849.93 1173.268 25.100 600 6700
Mewari 8 2570  2549.61 827.911 16.331 700 5900
Total 30 8648 2710.73  963.872 10.365 500 6700

Table 3. Parity-wise milk production during 2016-17

Parity N Mean Std. Deviation
1 10 (2760) 2382.90 793.731

2 9 (2428) 2881.63 1056.730

3 10 (3152) 2858.72 971.047

5 1(308) 2786.69 756.245

Total 8648 2710.73 963.872

Two-teat Milk Yield (in ml)

Std. Error Minimum Maximum
15.108 500 5900
21.446 600 6700
17.296 600 5900
43.091 900 5300
10.365 500 6700



Milk production studies with 4 teat
milking practice

For realizing full milk yield potential of she
camels being maintained at the farm, 4 teat milking
was initiated for some animals and based on the
results of the said study the management practices
need be modified for milking all the lactating
females.

Lactating camels used in the study were further
divided into two groups of 4 and 6 animals and the
calves were weaned at 2 and 3 months age. Milk
production among the groups was observed to be
similar for period of 43 weeks with an average of
4400g per animal per day (Figure 1).

8000
6000
4000
2000
0
0 10 20 30 40 50
—— Group-I — Group-II

Fig. 1. Milk production in camels (g/day)

Defencerelated genes and their association
with disease phenotype in Camelus
dromedarius

The skin scrappings and blood samples were
collected from healthy and infected animals of
mange during the field visits after the animals were
screened for the disease phenotype. The RNA was
isolated and, quality and quantity of the RNA was
checked. The mRNA fragmentation and enrichment
was carried out. The library preparation was carried
out and raw reads were generated.

Study of polymorphism in milk protein
genes in Indian camel breeds

a,,-casein: Single G>T nucleotide substitution
in exon 5, leading to a non-synonymous
amino acid exchange p.Glu30>Asp30.

The 930 bp fragment of o -casein gene was
successfully amplified and the Single G>T nucleotide
substitution in exon 5, leading to a non-synonymous
amino acid exchange p.Glu30>Asp30 was analyzed
using the restriction enzyme Smlil. The genotype

Research Achievements

frequency in the four breeds is presented in Table 4
and the genotype frequency in the two sexes along
with allele frequency is presented in Table 5.

Table 4. Genotype frequency in Indian dromedary
breeds at o ,-casein exon 5.

Genotype Bikaneri Jaisalmeri Kachchhi Mewari

GG 1.00 0.857 1.00 0.929
GT 0.00 0.143 0.00 0.071
TT 0.00 0.000 0.00 0.000

Table 5. Genotype and allele frequency in Indian
dromedary (pooled over breeds) at exon 5 of o, -
casein gene

Genotype Male Female Pooled Allele Frequency

GG 096 0.94 0946 G 0.973
GT 0.04 0.06 0054 T 0.027
TT 0.00 0.00 0.000

The results suggested dynamic nature of the locus
g.942G>T SNP (GenBank ID: JF429140) in Indian
dromedary. Almost comparable polymorphism was
observed in both the sexes. The existence of two
protein patterns corresponding to alpha sl casein
alleles, A and C at the same frequency values in
the Indian dromedary breeds was observed. Thus
this DNA based PCR-RFLP test can be used for
typing camel CSN1S1 variability independent of
age, gender and lactation stage of animals, which
can be useful for broader analysis of camel milk
protein variability. The said information can be
utilized for production of diversified camel milk
and also to increase the economic value of camel
milk production.

B-casein: g.2126A>G falls within TATA
box with putative influence on the
transcription factor binding activity

The 659 bp fragment of B-casein promoter and
adjacent regions was successfully achieved in four
dromedary breeds. The substitution g.2126A>G
within TATA box was analyzed using Hphl
restriction enzyme. The genotype frequency in the
four Indian dromedary breeds is presented below
in Table 6. The Genotype and allele frequency in
Indian dromedary (pooled over breeds) at $ -Casein
gene is presented in Table 7.
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Table 6. Genotype frequency in Indian dromedary
breeds (pooled over sex) at  -Casein gene

Genotype Bikaneri Jaisalmeri Kachchhi Mewari

AA 0.179 0.121 0.172 0.321
GA 0.607 0.515 0.414 0.572
GG 0.214 0.364 0.414 0.107

Table 7. Genotype and allele frequency in Indian
dromedary (pooled over breeds) at  -Casein gene

Genotype Male Female Pooled Allele Frequency

AA 0.22 0.18 0.195 A 0.458
GA 0.52 0.53 0525 G 0.542
GG 0.26 0.29 0.280

The analyses indicated that the three genotypes
(AA, GA, GG) were almost equally distributed
among the four Indian breeds (%2=10.6013; P =
0.10151; non-significant at 5% ).

Almost  comparable
observed in both the sexes. Since the frequency of
G allele in present investigation is almost equal to
that of A allele, so the genetic variant, responsible
for the lower affinity of the TATA box binding site,
might not be less facilitated in the gene transcription
process. Since, the B-casein is the most abundant

polymorphism  was

protein in camel milk and its encoding gene (CSN2)
is considered in other species as a ‘major’ gene for
the presence of alleles associated to different level of
expression, thus the results indicated the existence
of genetic variation in the Indian dromedary breeds
at this locus and further investigation with regard
to its association with the P-casein concentration
in the camel milk may possibly pave the way for its
utilization towards production of diversified milk.

K-casein g.1029T>C : Responsible
for creation of new putative consensus
sequence for the transcription factor
HNEF-1

The 488 bp fragment of k-casein promoter
and adjacent sequences was amplified successfully
in four Indian dromedary breeds. The g.1029T>C
substitution responsible for creation of new
putative consensus sequence for the transcription
factor HNF-1 was analysed successfully using the
restriction enzyme Alul (Table 8 and 9)

Table 8. Genotype frequency of Indian dromedary
breeds (pooled over sex) at k-Casein gene (Alul)

Genotype Bikaneri Jaisalmeri Kachchhi Mewari

CC 0.000 0.035 0.071 0.071
CT 0.357 0.429 0.322 0.429
TT 0.643 0.536 0.607 0.500

Table 9. Genotype and allele frequency in Indian
dromedary (pooled over breeds) at k-Casein gene

(Alul)
NB Male Female Pooled Allele Frequency
CC 0.02 0.06 0.045 C 0.237
CT 0.31 0.43 0384 T 0.763
TT 0.67 0.51 0.571

The nucleotide substitution at g.1029T>C SNP
was observed in all the camel breeds studied. The
frequency of major allele T was observed to be 0.763
and that of C was observed to be 0.237. Almost
comparable polymorphism was observed in both
the sexes. The three genotypes, viz. CC, CT, T'T, were
almost equally distributed among the four Indian
breeds (32=3.4529; P = 0.750224; non-significant
at 5%). Though the frequency of C allele (Cytosine)
in Indian dromedary is relatively low (0.237), still
a rapid directional selection might be attempted in
favour of the C allele, which is responsible for the
creation of an extra putative site for the Hepatocyte
Nuclear Factor - 1 (HNF-1) transcription factor. The
HNF-1 is reported to be involved in regulation of a
number of genes associated with innate immunity,
lipid and glucose transport, metabolism etc.

NBAGR: Characterisation of Mewari and
Jalori Camels

In a collaborative study on characterisation
of Mewari and Jalori Camels the geographical
distribution of Mewari breed which was reared
in the Mewar area i.e. Udaipur, Chittorgarh,
Rajsamand, Pratapgarh, Dungarpur, Banswara,
Bhilwara and Hadoti area i.e. Kota, Bundi, Baran
and Jhalawar districts of Rajasthan, based on it,
the survey work was carried out in 74 villages of 27
tehsils belonging to 10 districts of the breeding tract
covering 199 households. The morphometric traits



were recorded for 1209 camels. In the breeding
tract, the Mewari camel was 79.12 % and rest were
crossbreds. The Bikaneri breed was being preferred
for crossbreeding. The overall population of Mewari
camels in the breeding tract was estimated to be
14460. In the present survey the ratio of breedable
males to females was 1:16. The camels of Mewari
breed were found reared mainly by the Rebari
community.

Whereas the geographical distribution of the
Jalori breed known to be in the Jalore and Sirohi
districts of Rajasthan, based on it the survey work
was carried out in 75 villages of 8 tehsils belonging
to 2 districts of the breeding tract covering 188
households. The morphometric traits were recorded
for 1209 camels. Individual camel was judged for
the breed characteristics and it was observed that in
the Jalore district, Jalori camels were 86.08 % and in
Sirohi district, the Jalori camels were 85.03 %. The
majority of the crossbreds were showing the features
of Bikaneri breed which is preferred because of
better look and physic. The overall population of
Jalori camels in the breeding tract was estimated to
be 7906. In the present survey the ratio of breedable
males to females was 1:18. The Jalori camels were
found reared mainly by the Dewasi community.

The phenotypic characteristics and information
health and
management for both the breeds was compiled and

about production, reproduction
the economic characters were defined for the breed
and the measures were suggested for improvement
and conservation of these breeds to the NBAGR,

Karnal.

Camel Reproduction

Female Reproduction:

a) Studies on post-parturient fertility in
Camelus dromedarius

The pregnant She camels (n=47) in the last
trimester of the gestation were fed with concentrate
supplement having 16.2% CP and 56% TDN from
at least 1 months before calving till 60 days post
partum. All these animals were monitored during
early post-parturient period for ovarian status at
30 and 45 and 60 days post-parturition and fertility
performance. The following 27 females were found
to have the follicular activity and were mated with
virile studs. The details of which are provided in

Research Achievements

Table 10. Eleven females were tentatively confirmed
pregnant within 46-111 days post-partum period.
Thus approximately 25 percent of the total she camels
calved in the season were found to have reconceived
during early post-partum period, which in turn will
reduce the inter-calving period substantially.

b) Study of ovarian status during pre-
breeding season in lactating with and
without suckling calves and non lactating
non pregnant female camels

In order to explore the possibility of breeding
the she camels ahead of the conventional breeding
season, the ovarian status of adult non pregnant
female camels during pre-breeding season was
monitored for which the available 56 adult non-
pregnant female camels were divided into 3 groups
as -

Group 1. Lactating camels with suckling calf
(n=29),

Group 2. Lactating camels with weaned calf (n=8),

Group 3. non-lactating camels which did not
conceive in previous year (n=19).

All the animals were examined per rectum
during the month of November, 2016 (Pre-breeding
month), and the ovarian status was evaluated. It
was found that 2 (6.9 %) in Group 1, 3 (37.5 %) in
Group 2 and 13 (68.42%) in Group 3 had follicles of
ovulating size (diameter > 10 mm) and were suitable
for breeding in pre-breeding season. The weaning
of the calf found to have positive role on follicle
development and out of 8 she camels whose calves
were weaned, 3 animals had active follicles and after
breeding 2 animals were confirmed for pregnancy.
Whereas most of the camels of group 3 which did
not conceive in previous year were also found
suitable for breeding ahead of traditional breeding
season and of the available 19 animals, 13 were
found to have active follicles and were bred to find
that 6 animals conceived ahead of breeding season.
But she camels (n=29) with suckling calves found to
have less follicular activity and after breeding only 2
animals were found to be pregnant.

¢) Studies for reducing age at first service
or puberty

The camel heifers (n=12) of 3 yrs age, maintained
under general management of farm (not covered
under any specific experiment) were monitored
for the general health, body weight, behaviour and
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were subjected to periodic recto-genital examination
for the ovarian status (presence of follicle). It was
observed that all the heifers which attained body
weight of >360 Kg in the month of February i.e. in
the month of breeding season, the recto-genital
examination revealed presence of follicle in all heifers
in the month of March and April. All the heifers were

mated and 11 out of 12 were found pregnant (Table
11). Thus it was evident that camel heifers receiving a
management practice which allows body weight gain
of > 360 kg attained the puberty at the age of 3 years
and were successfully bred thus lowering the age at
first service to 3 years from the previous practice of
breeding the heifers at 4 yrs of age.

Table 10. Post partum follicular activity of the she camels and its status after mating

S.N.  Female Camel Days to 1st Post parturient
follicular activity
L. B 701 58
2. J 269 64
3. J115 62
4 B 667 62
5. B 689 44
6. B 655 62
7. K165 47
8. B 559 43
9. K163 37
10. K207 29
11. ] 211 45
12. B 605 69
13. K147 71
14. B 545 71
15. B 665 70
16. M15 71
17. ] 247 70
18. B 637 66
19. B 703 58
20. K203 60
21 B 631 55
22. K227 63
23. M93 63
24. ] 207 55
25. B 627 55
26. B 633 53
27. K251 55

No. of services Service period Pregnancy status

(n) (days)
2 86 P
2 112 NP
2 111 P
1 63 P
2 62 P
2 86 P
3 115 NP
1 44 NP
1 43 NP
2 72 NP
1 46 P
1 73 P
1 75 P
1 75 NP
1 71 P
1 72 P
1 71 NP
1 67 NP
1 59 NP
1 61 P
1 56 P
1 64 NP
1 64 NP
1 56 NP
1 56 NP
1 54 NP
1 56 NP
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Table 11. The fertility performance of camel heifers

S.N. Female Camel Body wt (kg) at puberty No. of services (n)

1. M 145 364
2. M 133 418
3 ] 283 400
4 ] 277 451
5 M 137 360
6. ] 287 415
7 M 135 360
8 ] 293 418
9 M 141 420
10. M 143 393
11 K 261 380
12 K 263 441

Male Reproduction

Effect of different liquefying agents on
semen quality of camel

The viscosity of camel semen was found to be
very high which hindered the evaluation of semen
parameters and further semen processing/storage.
Two healthy females (dummy) and six healthy males
(semen donor) camels were selected for semen
collection. Three enzymes (0.1% Collagenase, 0.5
X Accutase and 0.1% Trypsin-EDTA) diluted in 1X
PBS were used. After dilution, the semen samples
were kept in 37°C and the samples were evaluated
at different time intervals 0, 10, 20, 30, 40, 60, 90
and 120 min (T0-T120) for its viscosity. Viscosity
was evaluated by pipette method and the viscosity
percentage was calculated using the following
formula: (Viscosity at given time/ Initial Viscosity)
x100. Sperm viability was assessed by Eosin-
Nigrosin staining and sperm membrane integrity
was assessed by using HOST, whereas sperm motility
was assessed under computer assisted semen
analyzer. All three enzymes decreased the viscosity
of semen at different rates. Among all treatments,
trypsin was better in terms of liquefaction with
reference to time.

Camel Health

Management of Trypanosomiasis in
Camel under Farm and Field Condition

In vitro trypanocidal activity of Methanolic

Age (days) Pregnancy status
1 1084 P
2 1111 P
1 1112 P
1 1074 P
1 1116 P
2 1078 P
1 1071 P
1 1106 NP
2 1096 P
1 1082 P
2 1076 P
1 1099 P

extracts of Neem leaves, Pomegranate leaves
and Black Pepper seed was assessed. 10%
Dimethylsulphoxide (DMSO) was prepared in 1X
PBS buffer and stock solutions of each extract were
prepared in 10% DMSO. High parasitaemic blood
from mouse was diluted with Alsever’s solution
to obtain a measurable number of final parasite
concentration. Then extract of plant materials at
different concentrations was added to the diluted
parasitaemic blood for in vitro evaluation of efficacy
of plant extract against T. evansi. The concentrations
of the extracts were made by dilution to 500, 200, 100,
50, 20, 10 and 5 mg/ml. Solution of quinapyramine
sulphate and chloride (standard drug) was similarly
prepared at 4000 pug/ml stock concentration in 10%
DMSO and diluted to 2000, 1000, 500, 200, 100 and
50pg/ml. 200ul of the infected blood of mice mixed
with Alsever’s solution was placed in each test well
of 96 wells microtitre plates. Cessation or drop in
motility of the parasites in extract-treated blood
compared to that of parasite-loaded control blood
without extract was taken as a measure of anti-
trypanosomal activity.

Microscopic examinations of the sample from
all the wells was observed on every 5 minutes to
check for death, motility or any morphological
alterations in T. evansi parasite and following results
were observed.

(a). All the parasites were found dead within
5 minute with the concentration of neem leaves
extract of 50mg/ml and more, mortality was
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observed within 10 minutes in the concentration of
20 mg/ml of extract and in 30 minutes in 10 mg/ml
of extract and Following respiratory affections were
observed.

(b). All the parasites were found dead within
10 minutes with the concentration of 20 mg/
ml of pomegranate leaf extract whereas with the
concentration of 10 mg/ml of pomegranate extract
the motility of parasites was reduced within 10
minute and after 20 minutes all the parasites were
found dead. After death of the parasites with 10 mg/
ml of extract, 15pl of this sample was injected sub-
cutaneously in mice but no infection was established
even after a week of injection and Following
respiratory affections were observed.

(c). All the parasites were found dead with the
concentration of 200 mg/ml or more of black pepper
seed extract within 10 minute. In the concentration
of 100 mg/ml of extract, the motility of parasites
was reduced within 20 minute and after 30 minutes
all the parasites were found dead. In concentration
of 50 mg/ml of extract, parasites were found active
even after 1hr. and mortality of the parasites was
detected after 1hr. and 20 minutes. After death of
the parasites with 50 mg/ml of extract, 15ul of this
sample was injected sub-cutaneously in mice but
no infection was established even after a week of
injection.

(d). Reduced motility of parasites after 1hr was
detected with 4000 pg/ml solution of quinapyramine
salt. Other concentration of quinapyramine salt did
not show any effect on motility of T. evansi parasite.

Improved diagnosis of drug resistance
and pathogenicity of Trypanosoma evansi.

The use of Quinapyramine is the drug of choice
in India to treat T. evansi infections in camels. The
overuse and mismanagement of Quinapyramine
therapy in the field could be causing the emergence
of potential resistance, which conseq uentially would
lead to less sensitive T. evansi strains in India. In this
regard blood samples from camels from different
parts of Rajasthan collected, examined and graded
parasitologically were preserved at -80°C with 20%
glycerol. Blood with trypanosomes preserved at -80
°C was thawed rapidly and motility and infectivity
test for the protozoa was undertaken further in
mice. One of the transporter genes TeAT1 have been
identified from all the stocks of T. evansi studied

so far. From the laboratory made resistance strain
of T. evansi distinct RFLP pattern of TeAT1 gene
revealed the existence of Quinapyramine resistance
strain of T. evansi. However, both in vivo and in vitro
evaluation in this regard are further to be explored.

Identification of Pathogenicity marker — Genes
belonging to the Protease family, viz. cysteine
protease and HSP-70 have been identified as source of
potential genetic marker. The Cysteine Protease gene
(1533bp) and Heat shock protein-70 gene (1956bp)
of T. evansi were amplified from the genomic DNA
using primers designed from published sequences
of both the genes. The analysis of both the genes was
done using bio-informatics tools. In ExPASy, six
Open Reading Frames were generated, (3-sense and
3-antisense) for both Cysteine protease and Hsp-
70 genes. In all six frames, 23 ORF were present
in which 282 amino acids were present in coding
regions in cysteine protease gene while in HSP-70
gene 14 ORF were present in which 265 amino acids
were present in coding regions.

Clinico-pathological and diagnostic
studies on respiratory diseases of camels
Following respiratory affections were observed

(a) Upper respiratory tract infection

During an outbreak of upper respiratory tract
infection reported in camels of farm and field during
June month, a total of 47 camels (calves and adults)
had symptoms of watery to mucoid nasal discharge
(Fig. 2). Mortality was reported in 2 camels.

Necropsy findings: lesions of pulmonary
congestion, consolidation and petechial and diffuse

alveolar hemorrhages were evident.

Histopathology: thickened alveolar and bronchial

Fig. 2: Camel showing thick mucoid nasal discharge



wall, infiltration of mononuclear cells, congestion
of blood vessels and alveolar hemorrhages were
observed.

Culture examination: Nasal swab culture
on blood agar from farm and field cases during
outbreak revealed mixed infection of Staphylococci,
Diplococci and Pasteurella spp.

The postmortem examination in camels died
in the farm during the year 2016-17 by respiratory
affections revealed that 5 cases were of neonatal
pneumonia, 2 cases were of hydatid cysts in lungs,
one case died of fibrinous pleuropneumonia, 6 cases
were of granulomatous pneumonia (TB) and 2 cases
were of adult bronchopneumonia.

(b) Neonatal pneumonia

Necropsy findings: In 5 camels died due to neonatal
pneumonia (aged below 15 days), the gross lesions
were focal to diffuse congestion and consolidation
of lungs and mild emphysema.

Histopathology: thickened alveolar and bronchial
wall,
congestion of blood vessels were observed.

mononuclear cellular infiltration and

Culture examination: The bacterial culture
examination in cases of neonatal pneumonia
revealed isolation of E. coli and Pasteurella spp.

Further confirmation using PCR is being done.
(c) Fibrinous pleuropneumonia

One case of mortality due to fibrinous
pleuropneumonia was reported in an adult female
camel.

Necropsy findings: Gross examination revealed
thickening of pleura with adhesion and deposition
of thick fibrinous layer. Lung also showed adhesion
with pleura, fibrinous layer deposition on its surface,
congestion and focal to diffuse consolidation.

Histopathology: thickened alveolar and bronchial
walls due to infiltration of mononuclear cells,
congestion of blood vessels and firbous tissue
proliferation in the interstitial spaces were observed.

Culture examination: Bacterial culture from lung
and pleura revealed isolation of Pasteurella spp.

(d) Granulomatous pneumonia

Granulomatous pneumonia reported in 6 adult
camels had the history of long standing emaciation
and weakness.

Necropsy findings: The gross lesions were solid,
calcified granulomatous areas distributed focally or
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diffusely in lungs.

Histopathology: typical granuloma with central
areas of caseous necrosis or calcification surrounded
by inflitration of mononuclear cells, giant cells and
macrophages were observed.

(e) Hydatid cysts

Two cases of hydatid cysts in lungs were investigated
for molecular diagnosis by PCR and sequencing.
The DNA was extracted from protoscolices
collected from hydatid cysts and subjected to PCR
for amplification of cytochrome oxidase 1 (coxl)
gene of Echinococcus (Fig. 3). The sequence has
been submitted to genebank with accession no.
KY436827. The sequencing of PCR product revealed
the genotype as Echinococcus canadensis G6 (camel
strain). This strain is first time reported in Indian
camels.

Fig 3: Amplification of cox 1 gene of Echinococcus canadensis.

Generation and validation of suitable
formulation for the treatment of dermal
mycoses in camel

Mycological examination of 16 isolates from
infected camels of Motigarh village revealed various
fungal agents including a previously unidentified
species Histoplasma capsulatum. After recovery,
significant reduction in ALKP and ALT were
recorded while AST, serum total protein, albumin
and globulin varied non significantly. Post treatment
serum Se values increased significantly as compared
to pre treatment. A non signiﬁcant increase in Cu,
Co and Zn were recorded in study group.

Characterization of Viral Diseases of
Camel

During the year 8 camel pox suspected samples
were confirmed by PCR and the sequences were
submitted to NCBI Genbank, accession numbers
from KX889096- KX889103 were allotted.
outbreak of Camel contagious ecthyma (CCE)
in Jaisalmer and adjacent field areas of Jaisalmer,

In an
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the samples were collected and 3 representative
samples were PCR amplified for Topoisomerase
gene of CCE, sequenced and the Genbank accession
numbers were assigned as KY559396- KY559398. In
3 abortion cases which happened in last trimester-
placenta, foetal tissue samples screened by PCR
amplification for IBR virus infection and found
negative.

Studies on possible use of calcium
nanoparticles as oral calcium supplement
in camels

Absorption efficacy of calcium carbonate and
calcium phosphate nanoparticles synthesized in the
laboratory were studied by everted gut sac technique
using poultry duodenum. The everted gut sacs were
incubated in Krebs-Ringer bicarbonate buffer with
or without added calcium salts (in nano form or
in conventional available macro forms) at 40° C
and calcium concentration in serosal fluid (preset
inside the everted gut sac) was measured at 15, 45
ad 75 minutes. The calcium absorption in everted
gut sac was approximately 18 to 21per cent higher
in nano calcium carbonate and 15 to 20 per cent
higher in nano calcium phosphate in comparison
to corresponding macrosized conventional calcium
salts (Table 12, 13 and Fig. 4, 5 and 6).

Table 12. Calcium absorption at different time
intervals for nano calcium carbonate

Time interval Final Ca conc. (mg/dL) of mucosal fluid

(after CaCo, CaCo, (Nano-
incubation) (Conventional) size)

15 min 6.100+£0.416** 6.2074£0.241*4
45 min 7.246+0.035% 5.567+0.260°8
75 min 7.477+0.222% 9.070+0.190°®
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Fig. 4. Changes in calcium concentration in serosal fluid of
everted gut sac after incubation in nano-sized and conven-

tional calcium carbonate suspension

Table 13. Calcium absorption at different time
intervals for nano calcium phosphate

Final Ca conc. (mg/dL) of mucosal

Time interval

fluid
(after
incubation) Cas(PO4)2 Cas(PO4)2
(Conventional) (Nano-size)
15 min 6.373+0.418% 6.593+0.377°4
45 min 7.380+0.23238 8.893+0.060"
75 min 8.480+0.3448 9.763%0.171%¢
1
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Fig. 5. Changes in calcium concentration in serosal fluid of
everted gut sac after incubation in nano-sized and conven-
tional calcium phosphate suspension

Fig. 6. Everted gut sac techniques for studying gut absorption of minerals




Diagnostic efficacy of lateral flow based
Assay Kit for diagnosis of tuberculosis

Antemortem diagnosis of tuberculosis in camel
is seldom achieved due to lack of overt clinical sings
and non-availability of any reliable diagnostic test.
The sensitivity of intradermal tuberculin testing is
poor. A lateral flow assay based rapid diagnostic
kit “DPP Vet TB Assay Kit” (Chembio Diagnostic
Systems Inc., New York) was found as a reliable
test for diagnosis of TB in dromedary. Test requires
only a drop of serum sample; the results were visible
within a few minutes. Thus it can be easily used
under field and farm conditions.

Camel Biochemistry

Utilization of camel milk for production
of value-added dairy products.

The freeze dried sapota (Manilkarazapota) fruit
powder was incorporated in skimmed camel milk
to develop a naturally flavoured milk product with
enhanced antioxidant activity. Freeze dried sapota
fruit powder was incorporated at three levels (w/v)
viz. 3% (T1), 5% (T2) and 7% (T3) in skimmed camel
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milk (milk fat: <0.5%), and compared with control (C:
pineapple flavoured camel milk). The samples were
drawn at 0, 2nd, 4th, 6th and 8th days and analyzed for
physico-chemical, sensory quality (8 point Hedonic
scale: 1-least and 8-highest acceptability), antioxidant
properties and storage stability in aerobic packaging
condition at refrigerated temperature (4+1°C).

Highest overall acceptability scores were
recorded (Table 14) for flavoured camel milk with 5%
freeze dried sapota fruit powder (T2). These scores
were also better maintained during storage but were
comparable to that of control at the end of storage.
The ABTS (2-2-Azinobis-3-ethylbenthiazoline-
6-sulphonic acid) radical scavenging activity of
treated products were significantly (P<0.05) higher
than control and were better maintained during
refrigerated storage (Tablel4 and 15). Standard plate
count was comparable among all groups throughout
the storage period. The findings in table 16 suggested
that antioxidant enriched flavoured camel milk with
good quality and storage stability could be prepared
by adding 5% (w/v) freeze dried Sapota (chikoo) fruit
powder and it was at par or better than the pine apple
flavoured milk(C) .

Table 14. Sensory quality scores (Mean+SE) of flavoured camel milk incorporated with freeze dried

Sapota powder
Sensory Parameters
Groups
Colour/ appearance Flavour Texture/ Consistency Overall acceptability

C 6.88+0.08* 7.07+0.1248 7.05+0.124 7.07+0.1148
T1 7.19+0.1048 7.12+0.104% 7.33£0.094% 7.24+0.09®
T2 7.26+0.08" 7.36+0.09® 7.40+0.074% 7.38+0.08"
T3 7.36+0.09® 6.88+0.08* 7.45+0.10® 6.79+0.10*

Meanz+SE values bearing same or no superscript (row-wise) do not differ significantly (P<0.05). (n=21)

Table 15. Physico-chemical, microbiological and antioxidant properties of Sapota flavoured camel milk
(Mean*SE) during refrigerated storage.

Storage Period (days)
Groups
0 2 4 6 8
pH

C 6.40+0.01° 6.37+0.01° 6.35+0.01° 6.32+0.01% 6.25+0.05*

6.39+.0.01° 6.37+0.01° 6.36+0.01° 6.32+0.02% 6.22+0.07°

Titratable Acidity (% lactic acid)

C 0.164+0.004* 0.176+0.002* 0.187+0.004% 0.195+0.004< 0.209+0.004¢




W //
%

&8s/
)

N - sa At Wi 2016-17

W
ICAR

Storage Period (days)
Groups
0 2 4 6 8
T 0.162+0.005* 0.173+0.003® 0.186+0.003" 0.194+0.003¢ 0.210+0.002¢
Standard Plate Count (log1 , cfu/g)
3.65+£0.04* 3.77+0.02° 4.07+0.018¢ 5.11+0.01%¢ 5.24+0.01%¢
T 3.66x0.03° 3.71£0.03* 3.99+0.024° 5.06+0.024¢ 5.11+0.024¢
ABTS (% inhibition)
C 33.1440.974¢ 31.78+1.004% 30.40+0.814a¢ 29.19+0.844® 26.73+0.774
T 50.80+1.26% 49.11+1.14% 47.85+1.14% 43.54+0.638 41.78+0.83%

Mean+SE values bearing same or no superscript (row-wise: capital and column-wise: small alphabets) do not differ significantly
(P<0.05). (n=6); C=control (with pineapple flavour), T= Flavoured camel milk with 5% Sapota fruit powder

Table 16. Sensory quality score of flavoured camel milk (Mean+SE) during refrigerated storage.

Storage Period (days)
Groups
0 2 4 6 8
Colour/ Appearance
7.33+0.21° 6.83%0.17% 6.67+0.21® 6.33+0.21* 6.17+0.17*
T 7.67+0.21¢ 7.33£0.21% 6.83+0.17%¢ 6.50+0.22% 6.33+£0.21*
Flavour
7.00+0.26 6.83+£0.17 6.67£0.21 6.17£0.17 6.00£0.37
T 7.50+0.22° 7.33+0.21%® 7.00+0.26® 6.67+0.21% 6.50+0.22*
Texture/ Consistency
7.33+£0.21 7.17+0.31 7.00+0.26 6.83+0.17 6.67+0.21
T 7.50+0.22 7.50%0.22 7.50+0.22 7.33+0.21 7.17£0.17
Overall Acceptability
C 7.00+0.26 6.83+0.17 6.50+0.224 6.33+0.21 6.17+0.31
T 7.83+0.17¢ 7.50+0.22% 7.3340.21%b¢ 6.83£0.17% 6.67+0.21*

Mean+SE values bearing same or no superscript (row-wise: capital and column-wise: small alphabets) do not differ significantly
(P<0.05). (n=21); C=control (with pineapple flavour), T= Flavoured camel milk with 5% Sapota fruit powder

Study of fermentation potentials of The skimmed camel milk was boiled and cooled
Yoghurt cultures to 42°C and both the cultures were added @ 1%
separately and incubated at 42+1°C for 8 hr. After
fermentation the required amount of seasonings
were added and packed aerobically in LDPE (Low
density polyethylene bags) and subjected to sensory
evaluation and storage studies at refrigeration
temperature. The developed yoghurt drink could
be stored at refrigerated temperature for 15 days
(Table 17).

In another study the yoghurt cultures;
Streptococcus ~ thermophilus and  Lactobacillus
bulgaricus were assessed for fermentation potential
in camel milk and the samples were drawn at two
hour interval and analyzed for pH, titrable acidity
and antioxidant activities (ABTS and DPPH).
Both the cultures produced fermented milk with
highest antioxidant activity at 8-10 hr of incubation.
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Table 17. Sensory quality score and physico-chemical properties of Yogurt drink (Mean+SE) during
refrigerated storage.

Storage period (days)

0 3 6 9 12 15
ig;"e‘;rr/c e TU7ROIT 71720310 6.67+0.21% 6.50+0.22:® 6.33+0.21% 5.83+0.31°
Flavour 7.504022>  7.33+0.21° 7.004026®  6.67+021%  6.50+0.22% 6.17+0.31°
E:eo}i:rsié ncy 7.674021¢  7.50+0.22% 7.1740.17°4  6.67+0.21% 6.50+0.22% 5.67+0.21°
gzceer;ibﬂity 7.83+0.17°  7.67+0.21° 7.33+0.21% 7.17+0.17% 6.83+0.17° 6.67+0.21°
pH 48740.04°  47640.04% 4704003  457+0.03*  4.44+0.05® 4.3140.04°

N
Ig d()ﬁ’ lactic ) €4140.009° 0.65240.007  0.65740.005%  0.663+0.005%  0.67040.005b¢ ~ 0.688+0.003¢

Mean+SE values bearing same or no superscript (row-wise) do not differ significantly (P<0.05).

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

To evaluate bioactive camel milk components
for its functionality, role of camel milk in the
recovery of autistic and mentally retarded children
was studied using Autism Treatment Evaluation
Check List (ATEC) in 108 children including 28
autistic children recruited in the study in the year
2016-17. As per technical programme each child
was provided 20ml of camel milk/kg of body
weight daily for twelve months. Other forms of
treatments such as GF/CF/SF diets, Neurotherapy,
AIT (Auditory Integration Training), Occupational
Therapy, Speech Therapy, Special Education, Panch
Karma etc. were given to individual child as per
advice of the therapist and in addition to it the
children were put on camel milk therapy.

Total 108 children who were provided Camel
milk therapy were divided into 5 different categories
based on their post treatment scores as up to 30 (
ATEC score of 30 and below is considered very
good), 31-50, 51-70, 71-90 and 91-156. The overall
% improvement from pre to post-treatment score
in 108 children was observed to be 30.22% (Table
18). The children having pre-treatment scores up to
75 showed improvement of 43 to 58% and children
having pre- treatment score of 90 had shown
improvement up to 34%. Of the total, 37% children
having pre-treatment score of more than 108 had
shown improvement of 13 t025% which although
was less than the children having low pre-treatment
score but the advantage of camel milk therapy
irrespective of individual treatment the children
were following, was evident indicating positive
effect of camel milk feeding towards improvement
in the sub-scale scores.

Table 18. ATEC Score Wise-(Subscale Total) Assessment of autistic children

Seore " No.of Children (0 T
Up to 30 25 (23.18%) 36.80
31-50 28(25.92%) 75.43
51-70 15(13.88%) 89.80
71-90 20(18.51%) 108.50
91-156 20(18.51%) 132.85
Total 108 (100) 85.24

Post Treatment Percent

Score Average Improvement Improvement
15.56 21.24 57.72

43.18 32.25 42.75

59.00 30.80 34.30

81.30 27.20 25.07

115.75 17.10 12.87

59.48 25.76 30.22
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In another study, the ATEC score data of camel
milk fed group (CMF) of total 28 autistic children
was compared with group of total 26 autistic children
who were without camel milk feeding (WCMEF). It
was observed that children fed camel milk (CMF)
had significant improvement over WCMG children
on all the four sub-scales. But significantly higher
improvement was observed in sub-scale-4 scores
which represented Health/Cognitive/Behaviour
parameters (Figure 7).

60
50 n=CMG-28:
n=WCMG-26
- 40
c
)
S 30
[
o
20
10
0
Sub Sub Sub Sub Total
Scale-1 Scale-2 Scale-3 Scale-4

®Groups CMG m Groups WCMG

Fig. 7. Comparative percent improvement at different sub
Scales

Blood samples were collected before and after 150
days of study in both the groups and determination
of TNF alpha, transferrin ceruloplasmin and
serotonin is being done.

High throughput metagenomic approach
for assessment and documentation of
probiotic lactic acid bacteria from camel
milk

Periodical assessment of bioactive poten-
tial of camel milk:

Lactic acid bacteria known for their probiotic
properties, are considered as “food grade”
organisms, are extensively used in human health.
The bioactive potential of camel milk was assessed
using different lactic starter cultures procured from
NCDC (National Collection of Dairy Cultures),
NDRI, Karnal. Pooled samples of raw camel milk
were collected from healthy camels of four different
breeds (five of each breed) maintained on semi-
intensive management system. Using milk scanner
all the samples were analysed for physico- chemical
properties viz., fat, SNF, protein, lactose and ash,.

The
of camel

fermentative
lactic

periodical
milk using

potential

bacteria viz.,

Lactobacillus rhamnosus, Lactobacillus
freudeneichii (shermani), Lactobacillus fermentum,
Lactobacillus  helviticus, Lactococcuslactissubspp.
Diacetylactis, Lactococcuslactis subspecies cremoris,
Lactococcuslactis  subspecies lactis, Lactobacillus
salivaris, Lactobacillus delbrueckii, sub sp. Bulgaricus,
Lactobacillus casei, Lactobacillus plantarum and
Streptococcus thermophiles were studied. The milk
samples were pasteurized according to HTST
method and respective activated lactic cultures
were inoculated @ 1% and after proper mixing the
samples were inoculated at respective temperatures.
The samples were drawn at 0, 2, 4, 6, 8, 10, 12 hours
of incubation and were subjected to analysis for
change in pH, TA (Titrable Acidity) and DPPH.
The change in ABTS activities for respective culture
to determine oxidative potential is presented in
Figure - 8, 9 and 10 indicated that % inhibition an
indicative of oxidative potential of Camel milk by
different starter cultures wasdifferent for different
cultures. Some were able to show the inhibition
at 4 hours and some cultures took more time for
inhibition.

The enzymes markers to assess antioxidative
potential of camel milk viz Catalase, Superoxide
dismutase (SOD) and Glutathione transferase
(GST) were determined at periodical intervals up
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Fig. 8. Periodical determination of oxidative potential of camel
milk fermented with different starter cultures

80
70
60 ik"E
50
40
30
20 1

ercent inhibition

p
S

0

Time

B lactococcus lactis subspp. diacetylactis(5) M lactococcus lactis subspecies cremoris (6)

lactococcus lactis subspecies. lacrtis(7) W lactobacillus salivaris (8)

Fig. 9. Periodical determination of oxidative potential of
camel milk fermented with different starter cultures
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Fig. 10. Periodical determination of oxidative potential of
camel milk fermented with different starter cultures
to twelve hour of incubation. Data showed that
maximum fermentative potential recorded varied
with respective lactic bacteria (Fig. 10).

Camel Nutrition

Network Project: - Nutritional &
physiological approaches for enhancing
reproductive performances in animals

In order to achieve objectives of Network project
the following activities were undertaken.

A. Survey of camel farmers:

While conducting survey of camel herders of
Sirohi district it was observed that 90% of the camel
herders were illiterate and 70% were engaged in
camel milk sale for sustenance of their livelihood. In
an extensive system of management the productivity
of milk was 3-4 kg/day however after interaction
with farmers it was revealed that the better feeding
management may result in improvement of
productivity and economic gains could be more.

B. Ameliorative measures for overcoming
infertility conditions in camel:

Research Achievements

For studying nutritional interventions, pubertal
age in male and female calves and follicular
dynamics, the following activities/ experiments
were conducted.

a. Growth of calves:

Total 8 Male and 10 Female calves of one year
of age were divided into two groups (4 male & 5
female in each) and fed 6 kg conventional diet of
Cymopsis tetragonaloba crop residue (Guar phalgati;
CP-8%: TDN-48%) and the treatment group was fed
6 kg diet containing 20% higher protein and energy
than recommended having Guar phalgati (Cymopsis
tetragonaloba)-50%, chara (Arachis
hypogea)-20%,Khejri leaves (Prosopis cineraria)-5%,
Moong churi-2%, Crushed maize-17%, Mineral
mixture-2%, Common salt-1% and Molasses-3%)
in the form of a feed block. Observation on the feed
intake, biometric measurements and live weight
change were recorded. Higher growth was observed
in the animals fed at higher plane of nutrition

Moongfali

compared to the conventional diet. Biometric
measurements (Table 19) and body weight increased
with age in both the sexes; higher body weight and
biometric measurements were recorded in male
animals compared to the female animals.

b. Influence of nutritional plane on age at
mating in male camels:

The male experimental camels (n=4) fed on 20%
higher nutritional plane from its initial age of 2.5
years in 2014-15 were used for mating at an early
age of 4.5 years (Table 20). These are being tested for
seminal attributes and fertility performance.

Table 19. Biometric observations (cm) in camels of 1.5 to 2 yrs age

Period Sex BL BH HG PG Tail HH HW
T T, T, T, T, T, T, T, T, T, T, T, T, T,
I M 1250 1283 180.0 1835 179.8 186.0 1383 1435 508 52.0 505 53.0 46.5 4938
F 1174 1138 1660 1644 1706 1680 1234 117.6 46.0 468 572 60.6 50.2 52.6
II M 125.8 1295 180.8 1850 178.3 1873 140.0 1455 523 528 495 56.0 433 555
F 121.0 1182 167.6 1654 1728 169.8 1206 122.6 472 478 588 648 51.8 54.0
111 M 127.0 1305 1823 187.0 179.0 1873 1423 1473 530 543 53.0 585 46.0 50.0
F 1224 1190 1694 1654 1728 1702 121.6 1226 47.8 482 608 64.8 51.8 54.0
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Period Sex BL BH HG

T T T T T T

1 2 1 2 1 2
v M 128.8 1323 1843 1885 180.2 187.3
I8 1254 121.8 1712 169.8 180.6 177.4
\% M 129.8 133.8 1855 189.3 183.8 188.8
F 126.0 123.0 172.8 1704 180.6 178.0
M 131.5 1365 186.5 190.8 184.3 190.0
Vi I8 128.4 125 1744 1724 185.6 179.2

PG Tail HH HW

T, T, T, T, T, T, T, T,
140.8 1493 543 543 558 585 478 53.0
130.8 1302 504 494 594 634 528 564
142.8 150.0 543 560 585 575 50.3 525
1332 1302 51.0 494 594 638 528 564
146.5 150.8 563 54.0 603 590 448 53.8
1340 1284 51.0 502 622 69.6 556 59.2

BL- body length, BH- body height, HG- heart girth, PG- Paunch girth, TL- tail length, HH- hump height, HW- hump width

Table 20. Effect of diet on the age of mating in male camels

No Animal No Date of birth Date of first mating Age at first mating (days)
1 K-232 28/1/2012 22/12/2015 1425
2 J-370 11/12/2011 9/12/2015 1400
3 B-748 3/10/2011 4/12/2016 1860
4 B-752 7/1/2012 25/02/2017 1876
Average (Days) 1640.25 (4.5 yrs)

c. Effect of nutritional plane on puberty
of female camel calves:

The following experimental activities were taken
up to study the effect of higher plane of Nutrition on
pubertal performance of female calves:

1. In a study on 10 experimental female calves

maintained on 20% higher plane of nutrition,
it was observed that 4 animals matured and
mated at 2 years of age of which 3 successfully
calved and the details of calving performance is
presented in Table 21 whereas the rest 6 animals
were mated at 3 years of age.

Table 21. Calving performance of female calves fed on higher plane of nutrition.

No Animal No Age at mating (days)  Age at first calving (days) Birth wt of calf born (kg)
1 J-291 730 1070 29 (F)
2 J-285 794 1145 28 (F)
3 K-265 748 1140 28 (F)

2. In another study wherein 10 female calves
of 2 years of age were divided in to 2 equal
groups and third group was consisting of
six animals. The group 1 and 2 animals were
maintained under intensive system and were
fed solely on Guar fodder (group 1) and group
2 and 3 animals were fed on 20% higher plane
of nutrition having ground nut fodder plus
concentrate feed (group 2) and group 3 animals
were maintained under semi-intensive system
which were allowed grazing for six hours with

supplementation with Guar fodder. The group
2 and 3 animals which were fed on 20% higher
plane of nutrition found to have better follicular
growth in 3 and 2 animals, respectively but
no follicular activity was observed in group
lindicating that although the body weight in all
group animals was comparable but the ovarian
activity in group 2 and 3 animals was observed
because of supplementation with concentrate
or fodder with improvement of nutritional
status (Table 22).
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Table 22. Follicular performance of female camel calves of nearly 2 years age under AICRP experiment.

Age atmaturity

BW at maturity

S.N. Heifer (days) (kg) U/S follicle (cm) Copulation (time)
LO RO
Cymopsis tetragonaloba crop residue (group 1)

1 M-153 734 301

2 B-715 741 321

3 B-713 803 316

4 J-297 780 274

5 B-721 730 293

Arachis hypogea crop residue + Concentrate (group 2)

6 M-149 760 360 -

7 M-151 749 371 - >1.0

8 J-295 731 332 = =>1.0 5m 50sec

9 K-269 753 323 - -

10 B-717 735 373 = >1.0

Grazing + Guar fodder supplementation (group 3)

11 M-01 791 330 - <1.0

12 B-1 711 323 = =

13 B-2 731 352 - -

14 K-1 753 365 - -

15 J-1 715 382 = =

16 J-2 748 410 - 1.0-1.5

The female animals from general herd reared
under extensive system (Table 23) were compared
with the above experimental animals and it was
observed that 2 animals out of 6 had a follicular
growth indicating that the experimental animals
receiving 20% higher plane of nutrition and the
herd animals reared under extensive system
which were allowed grazing for 6 hours and had a
supplementation with crop residue seemed to had
marginally better body weights of 310 to 350 kg
compared to the control animals (301 Kg) reared
only on sole feeding of Guar Phalgati fodder
(Table 23). Thus it can be concluded that although
sole feeding with single fodder may be sufficient
for sustaining the growth but balanced feeding
either due to grazing plus supplementation with
fodder or intensive feeding with sole crop residue
like groundnut chara and supplementation with
balanced concentrate mixture is better for early
pubertal performance.

3. In another study involving female camel calves
of 3 years of age were reared under intensive
system were provided with basal fodder as

groundnut fodder with supplementation of
concentrate mixture (group-1) compared to
the female camel calves which were reared
management having
grazing for 6 hours plus supplementation with
mixture of fodders as Guar Phlagarti-70 parts
and Groundnut fodder-30 parts (group-2).
The animals under group-lwere at higher
plane of nutrition had shown better follicular
growth resulting into successful mating in
all 6 experimental animals of which 5 were
confirmed to be pregnant. Whereas the animals
under group-2, reared under semi-intensive
system with supplementation by fodder mixture
exhibited follicular activity in 5 animals out of
7, but only 2 animals could be mated which are
yet to be confirmed for pregnancy (Table 23).
Although the body weights of both the groups
at 3 years of age seem to be similar (385-395
Kg) but reproduction performance having
better fertility rate was observed in animals
maintained on a higher plane of nutrition
supplemented with concentrate.

under semi-intesive
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Table 23. Performance of female camel calves of 3 years age reared under
intensive and semintensive feeding system (AICRP)

C. Validation of ameliorative measures/
technologies for application under field
conditions:

*

Under field conditions the pregnant animals are
being provided feed supplements to emphasize
the practice of providing feed supplementation
for better gestational care and for ensuring
better calving and lactation performance and
early post-partum breeding.

For providing superior breeding inputs to the
camel farmers- 21 mating were given to she
camels brought by the owners from field area

S.N. Heifer DateofBirth Ageon17/3/17 BW (kg) U/S follicle (cm) Copulation Pregnant
LO RO
Groundnut fodder plus concentrate mixture (Group 1)

1 M-139 25/02/14 1116 380 <1.0 >1.0 8m 45s Y

2 J-279 27/02/14 1114 353 <1.0 1=.5 3m 55s Y

3 J-281 27/01/14 1155 415 >2.0 - 5m 15s Y

4 J-289 27/02/14 1114 373 - >1.0 6m 50s Y

5 K-255 14/02/14 1124 413 >1.0 - 5m Y

6 K-259 21/02/14 1096 372 >1.0 >1.0 3m 40s

Groundnut + mix fodder (70:30, Guar + Ground nut fodder) (Group 2)

1 M-145 18/03/14 1095 364 - -

2 M-133 17/02/14 1124 418 <1.0 >1.0

3 J-283 11/02/14 1130 400 <1.0 -

4 J-277 23/01/14 1149 451 - >1.5

5 M-137 23/02/14 1118 360 - -

6 J-287 17/02/14 1124 415 1.5 >1.0 5m30s

7 M-135 23/02/14 1118 360 - >1.0 7m

and were provided mineral supplements. Area
specific mineral mixture was prepared 500
kg was distributed to the camel herders for
amelioration of mineral deficiencies in the field
conditions.

Veterinary type culture collection: rumen
microbes

Three anaerobic culture isolated from C1

compartment (rumen) fluid of adult dromedary
camel (Camelus dromedarius) was submitted to
VTCC-RM repository, NIANP, Bengaluru (Table 24).

Table 24. Anaerobic culture submitted to NIANP, Bengaluru

S.N. NRCC No. Temporary Acession No. Isolate

L. NRCC/DRM-01/2017 284B Clostridium beijerinckii NRCC 1
2. NRCC/DRM-03/ 2017 285B Clostridium butyricum NRCC 1
3. NRCC/DRM-02/ 2017 286B Enterococcus faecium NRCC 1



Agricultural Farm Unit
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During the year during Kharif and Rabi season following fodder crops with grain yield were cultivated.
The green and dry fodder was utilized for feeding to the experimental animals and the grain part was utilized

in the feed production unit (Table 25).

Table 25. Fodder crops cultivated during Kharif and Rabi season (Yield in Quintal)

S.N Crop Area (ha) Dry fodder yield  Green fodder yield Grain
1. Bajra 1.80 104.00 104.00 1.95
2. Guar 17.5 256.30 - 70.00
3. Chinese Cabbage 3.125 - 951.70 -
Feed Production Unit Table 26. Annual revenue collection through milk

During the year, 445Q complete feed blocks and

parlour and tourism activity (Rs.) (2016-2017)

287.5Q of pelleted feed was prepared for farm and Month Tourist  Milk parlour Total
experimental camels.
Apr. 16 156370 45620 201990
Revenue generation May .16 69750 37555 107305
During the year total revenue collection from
tourist activity of the Centre was Rs. 3070340/- June 16 >0700 38390 89090
and from sale of milk and milk products was Rs. July 16 88000 36020 124020
713930/~ (Table 26).
Aug. 16 146190 44390 190580
Tribal Sub Plan Activities
Sept.16 109760 30935 140695
Under Tribal Sub Plan, extension cum animal
health camps and Scientist-farmer interaction Oct. 16 334010 51930 385940
meets were organized at Isra, Or, Goliya, Pipela, Nov. 16 377100 62420 439520
Bhimana, Vatera, Bharja and Swarupganj villages
of Sirohi district, Rajasthan in which 1100 camels Dec. 16 325260 70240 395500
we.re treate.d, Khe.rad, Salumbar villages of Udaipur, Jan. 17 393900 88180 482080
Rajasthan in which 400 camels were treated and
Laxmipura village of Khedbrahma, Banaskantha Feb. 17 549850 110840 660690
dlStI‘lCt,. (.}u]arat in which 105 ca.mels were treated. Mar. 17 A S e
The training program was organized for farmers of
Laxmipura village from Khedbrahma, Gujarat at Total 3070340 713930 3784270
NRC on Camel (Table 27).
Table 27. TSP activities of NRCC
No Date Place Farmers participated
1. 27/06/2016 Laxmipura, Khedbrahma, Gujarat 72
2. 27/06/2016 Swarupgang, Sirohi, Rajasthan 40
3. 30/06/2016 Isra, Sirohi, Rajasthan 100
4. 11-12/08/2016 NRC Camel, Bikaner 20
5. 07/03/2017 Kherad and Salumbar, Udaipur, Rajasthan 40




I 3TI- 3T - ATk IfTagT 2016-17

Collaborative Project(s)

Production of Single Domain Antibodies
against Tuberculosis and Thyroid cancer.

Thyroglobulin (Tg) is a 660 kDa, dimeric
glycoprotein produced only by thyroid follicular
cells and used entirely within the thyroid gland
that serves as the prohormone for the production
of thyroid hormones. Tg measurement is a highly
specific and sensitive test for the follow-up of
Thyroid Cancer (TC) Patients. Following total
thyroid ablation, it should be undetectable in
serum and any detectable level then indicates
the persistence or recurrence of the disease. In
both cases two camels each were inoculated with
respective antigens following proper protocol. On
primary analysis through Radio Immuno Assay, all
these animals showed high antibody titres following
9th booster and subsequent analysis.

While this study is under progress, Tg-IRMA
assay is set up using the polyclonal Tg antiserum
drawn from camel. The antiserum was found to be
specific to human-Thyroglobulin (hTg) and about
25,000 tubes were coated so far and about 230 Tg
IRMA Kkits were developed and tested so far.

The standardized in-house-Tg assay has a
turnaround time of 18 hours. It has a B__ of 35-
40% and NSB<0.2% and was comparable with the
commercial kit in respect of assay performance,
sensitivity, precision. A very significant (p<0.001)
correlation was observed between in-house Tg
assay and the commercial kit for Tg values in serum
samples (control and DTC patients) with r value of
0.98. Further, the in-house assay and commercial
assay showed comparable results for % Tg recovery.

After satisfactory evaluation the Tg IRMA kit
is now in routine use at BARC and have produced
more than 550 kits (100 estimations) and have
analyzed approximately 8500 serum samples.

Development of a New Camelid Anti
Snake Venom

Snakebite being a significant cause of death and
disability in subsistent farming populations of rural
India and Antivenom remain the most effective
treatment of envenoming and is manufactured
from IgG of venom-immunized horses. Because
of complex fiscal reasons, the production, testing
and delivery of anti-venoms designed to treat

envenoming by the most medically-important
snakes in the region has been questioned time to
time. In this project successful immunization of
dromedaries (Camelus dromedarius) was done
against the venom of Indian saw-scaled Viper-
Echis carinatus sochureki. The study assessed the
specificity and potential of camels immunised
with venom of medically most important snake
of Western India, the saw-scaled viper (Echis c.
sochureki). Using WHO standard pre-clinical in vivo
tests, the neutralization of the venom responsible
for the lethal, hemorrhagic, coagulant and local
necrotizing activities were measured, since these
are the most significant effects that characterize
envenoming by this species. The ED50 for camelid
monospecific antivenom was found to be 1481pg/
mice with 95% confidence interval was 1430.02-
1534.16 pg. The neutralization efficacy of camelid
IgG for coagulant effect is 270ug, comparable with
international data available for monospecific equine/
camelid antivenom against Echis of other species.
Data for neutralization assay against Echis sochureki
for hemorrhage and necrosis are recorded 54ug and
132ug, respectively which support internationally
available data for other species.

The anti-venom was found significantly effective
in the neutralization of all these effects tested and
thus, revealed further animmunological perspective,
that camel IgG anti-venom (monospecific) would be
as efficacious as current equine anti-venoms or may
be even of better choice in treating snake specific
envenoming.

Generation of a novel format stable sin-
gle chain antibodies E-compatible (eco-
compatible) Targeted Bio-bodies (ETB) in
camel against novel antigens pertaining to
inflammation and regeneration.

This first study aims to develop a library of novel
format stable single chain nanobody library against
alkaline phosphatase and Alpha amylase without
the disadvantages of conventional antibodies that
can have therapeutic, diagnostic and cosmetics use
as well as food supplement as neutraceuticals.

At first Alkaline Phosphatase enzyme was
injected subcutaneously to immunized male camels
of 3 years old. Animals were immunized for 105 days
and then blood was collected from the immunized
animals. 5 ml of anticoagulant fresh blood was



taken from the immunized camel and RNA was
isolated. From the total RNA, cDNA was prepared
and then obtained first PCR product of 700 bp using
gene specific primer. Next PCR was done using
VHH specific primers and the size of the second
PCR product was 400 bp. It has been cloned VHH
specific fragments and transformed in to bacteria. In
this work, phage display mechanism M13K07 phage
has been used, which infect bacteria and produced
various antigen specific antibody. Biopanning was
successfully done which detect specific antibody
against Alkaline phosphatase specific antigen.

MVSc and PhD Thesis

Studies on Diagnosis and Therapeutics of
Camel Dermal Mycoses

Vikram Singh Dewal
Co Guide: Dr. E.C. Tuteja

Abstract

The study was conducted during the year 2015-
2016 in the area adjacent to Bikaner, an arid desert
region of Rajasthan. A total of 16 camels of either
sex or different age group infected with dermal
mycoses were included in the present study. The
major clinical manifestations were itching, alopecia,
crusty circular lesions over different body parts.
Microscopic examination, haemato-biochemical
examination and
performed before and after treatment to evaluate
the efficacy of herbal formulation.

culture examination were

Culture examination of samples from dermal
mycoses suffered camel revealed various fungal
agents including a previously unidentified species
Histoplasma capsulatum, which was reported
systematically not topically in camel. Haematogram
picture depicted a
neutrophil and increase in lymphocytic count.
Whereas rest of hematological parameters did
not varied significantly. After recovery significant
reduction in ALKP and ALT were recorded while
AST, serum total protein, albumin and globulin
varied non-significantly. Post treatment serum Se
values increased significantly as compared to pre
treatment. A non significant increase in Cu, Co
and Zn were recorded in study group. The infected
camels from dermal mycoses showed complete
recovery with 3 applications of drug. The excellent
therapeutic efficacy of herbal drug with its economic

significant decrease in
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importance driven a force towards the use of herbal
product and rise a new hope in the context of the
present chemotherapeutic era.

Profiling of some virulence genes of
Escherichia coli obtained from faeces from
some wild captive animals

Priyanka Rathore
Co Guide: Dr. S.C. Mehta

Abstract

Animals kept at zoo are usually bred in
captivity and have been reported to be associated
with bacterial infections of which Escherichia
coli is an important pathogen. Most E. coli strains
are harmless, but some pathogenic strain can
cause bloody diarrhea, anemia, stomach cramps
gastroenteritis, urinary tract infections, dysentery,
hemorrhagic uremia, syndrome, bladder,
kidney infections and extra intestinal infections,
septicaemia, pneumonia and meningitis in humans
and animals. Pathogenic strains of E. coli produce
important virulence factors like enterotoxins,
siderophores, shiga like toxins (verotoxin), cytotoxic
necrotizing factors and haemolysin. Besides these
other factors responsible for infection are adhesins
and invasins. The literature regarding studies on
E. coli from wild life is scarce. Hence, Escherichia
coli was selected as the target organism for this
study. In the present investigation isolation and
identification of Escherichia coli from faeces from
wild captive species was carried out by conventional
methods, phenotypic characterization viz cultural
and biochemical properties of E. coli along with
antibiogram was done. The isolates identified on
biochemical base were further confirmed by PCR
based on 16S rRNAribotyping and these isolates
were then subjected to profiling of eaeA hlyA, stx1,
stx2, and pap C PCR methods. Of the 140 faecal
collected from wild captive animals in different
cities (Bikaner, Jodhpur and Udaipur), Rajasthan,
129 isolates were tentatively identified as E. coli on
the basis of cultural and biochemical properties.
These 129 isolates were further subjected to
polymerase chain reaction for 16 S rRNAribotyping
using species specific primers where 110 (61 from
Bikaner Zoo, 14 from Umed garden, Jodhpur and
35 from Sajjan Niwas and Gulabbagh, Udaipur)
isolates produced species specific amplicons of
662 bp confirming them to be E. coli. Hence the
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recovery of Escherichia coli was 78.57 per cent. The
overall analysis of antibiograms for all the isolates
from all three localities i.e. Bikaner, Jodhpur and
Udaipur revealed that the most effective antibiotic
was Co-Trimoxazole (93.05%) against which most
of the isolates were sensitive followed by Norfloxacin
against which 90.99% of the isolates were sensitive,
88.37% isolates was sensitive to Gentamicin, 87.87%
isolates was sensitive to Polymyxin-B, 76.37%
isolates was sensitive to Chloramphenicol, 73.11%
isolates was sensitive to Azithromicin and 72.83%
isolates was sensitive to Doxycycline hydrochloride.
Piperacillin showed resistance to 82.12% isolates.
Shannon-wiener index of all the resistotypes of
E.coli was observed to be 0.42, showing very low
diversity quantitatively. A variable percentage of
virulence genes namely eaeA, hlyA, papC, Stx1 and
Stx2 was detected in different wild captive animals
from three different localities but STa, STb and LT
genes were not detected in any of the isolates. The
overall prevalence of eaeA, hlyA, papC, Stxl and
Stx2 genes detected were 55.71%., 50.45%, 64.02%,
34.13% and 30.30%, respectively. In order to find
out the diversity of E. coli in relation to virulence
genes Shannon-wiener index was calculated. The
overall Shannon-Wiener index was observed to be
2.15 showing considerable diversity of the virulence
genes (eaeA, hlyA, papC, stx1 and stx2) of all the E.
coli isolates from three locations. The observed high
diversity of patterns of virulence genes in the E. coli
is suggestive of association of these genes with the
chromosomal DNA, which is relatively less prone to
changes by mechanisms of horizontal gene transfers
than plasmid-borne or phage encoded genetic
elements.

Use of Mitochondrial DNA for Animal
Species Identification from Various
Biological Sources

Sneha Choudhary
Co Guide: Dr. S.C. Mehta

Abstract

Authentication of animal species in legal
and forensic cases is very important but the type
of sample obtained in these cases is difficult to
be validated by only physical examination so a
molecular detection program for animal species
identification is needed. The use of DNA based

approaches like PCR amplification with species
specific PCR primers and DNA sequencing for
species identification in case of animal persecution,
biodiversity conservation and geographical origin
is now used in crimes such as illegal collection/
smuggling, poaching and illegal trade of species.
Use of mitochondrial DNA in DNA based animal
species identification systems has been widely used
because mitochondria is highly abundant in cells
and present in degraded or ancient DNA sample.
In the present study a whole set of DNA templates
from different animal species was isolated from the
tissue samples. Phenol-chloroform-isoamyl alcohol
(PCIA) based DNA extraction protocol was used for
bone samples whereas DNA extraction from blood
and meat/muscle tissue samples was phenol based,
using separate protocols specific for both samples.
The extraction method for bone and cooked meat/
muscle tissue needed higher concentrations of
proteinase K as compared to its counterparts.
Initially presence of mitochondrial (mt) DNA in
the total DNA isolated from the different types of
tissue samples was confirmed by amplification of
total DNA with universal primers based on mtcyt b
region. A 307 bp fragment was obtained from PCR
amplification confirming the presence of mt DNA
in the sample. A conventional PCR based individual
animal speciesidentification procedure was designed
for horse, sheep, cattle, goat, pig, chicken, buffalo,
emu and quail, intended to amplify different species
specific mtDNA genes/regions generating different
size amplified fragments specific for particular
species. A fragment of 242 bp was amplified from
buftalo and a fragment of 229 bp was amplified from
emu mtcyt b region while a fragment of 96 bp was
amplified from mt D-loop region from quail DNA
sample. Fragments of size 439 bp, 398 bp, 331 bp, 274
bp, 227 bp and 157 bp were amplified from horse,
pig, sheep, cattle, chicken and goat DNA samples
using primers based on conserved region of mtcyt
b region. These regions in all species were amplified
by common forward primer and species specific
reverse primers, so a multiplex PCR was tested on
goat, chicken, cattle, sheep, pig and horse and a
duplex PCR was tested on cattle and horse samples.
Each set of individual species specific primers were
tested on all of the animal species used in the study
to determine the specificity of the primers. The
primers were specific to the particular species as
there were no cross-reactions. Two universal primer



pairs were also tested based on mitochondrial cyt B
region and 16S rRNA region designed specifically
using the consensus sequences of all 13 animal
species tested in this work and generated 469 bp and
512 bpPCR amplified fragments. These fragments
were used for PCR sequencing for individual
animal species identification. The sequences
obtained after sequencing were BLAST at NCBI
and confirmed as part of mtcyt b gene and mt 16S
rRNA gene sequences. The sequences available
at NCBIGenBank were used for comparison of
obtained sequences and database sequences of
particular species by BLAST. The no.1 BLAST hit
corresponded to the first alignment result with
the highest identity with the mitochondrial genes
while n0.100 BLAST hit corresponded to the last
alignment result (out of 100 results) with the lowest
identity with the mitochondrial genes.

Detection of genetic variability among
Staphylococcus aureus isolates from
various clinical and non-clinical animal
and human settings in relation to some
virulence factors

Sandeep Kumar Sharma
Co Guide: Dr. S.C. Mehta

Abstract

The present study was aimed to find genetic
variability among Staphylococcus aureus isolates
from various clinical and non-clinical animal and
human settings in relation to some virulence factors
and antibiotic resistance pattern including their
associated genes. Of the 517 samples processed from,
various clinical and non-clinical sources viz. clinical
infections of human, meat pieces, horse wounds,
pig nasal cavity, camel wounds, dog skin infections,
clinical infections of sheep and mastitic milk of
buffalos, goats and cattle, overall prevalence of S.
aureus was 30.3% (157/517) with highest prevalence
in human 43.75% (35/80) samples using species-
specific 23S rRNA based primers with 1250bp
size amplicon. In phenotypic characterization,
four types of colonies viz. pale yellow (46.5%),
whitish (31.8%), golden yellow (15.9%), mustard
yellow (5.7%) were obtained on nutrient agar,
97.5% isolates were mannitol fermenter while
2.5% isolates were non-fermenters, 92.4% isolates
produced slime while 7.6% did not. Free coagulase
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was produced by 94.2% isolates produced while
5.7% isolates did not produce it. Human plasma
showed the best coagulation reaction. Haemolysis
was shown by 94.90% isolates of which 68.8%
exhibited complete haemolysis, 24.8% incomplete
/ partial haemolysis and 1.3% isolates showed both
complete and partial hemolysis while 5.1% isolates
were ahaemolytic. In qualitative toxin assay, 75
(47.8%) isolates were beta-toxin produce and 121
(77.1%) isolates were delta-toxin producers. The
toxin titres were recorded between 1:5 and 1:320
and delta (8) toxin titres between 1:5 and 1:40. In
antibiogram studies more than 95.0% isolates were
recorded resistant to ampicillin and penicillin-G
while approximately 100% isolates were sensitive to
chloramphenicol, meropenem and nitrofurantoin,
more than 85% isolates were sensitive to ampicillin+
sulbactum, cefalothin, ceftazidime+ clavulanic
acid, hydrochloride,
oxacillin, piperacillin+ tazobactam, polymxin-B
and tobramycin. Isolates were detected with highly
significant (p<0.01) variation in their resistance
patterns for 39 antibiotics, significant variation
(p<0.05) for levofloxacin and nitrofurantoin, and
no significant variation (p<0.05) for clindamycin.
The isolates were grouped in to three hierarchical
ascendant clusters on the basis of antibiogram, one
cluster comprising of buffalo, cattle, sheep, dog and
goat, second cluster included horse, camel, meat
piece and pig while third cluster included human
isolates. Human isolates had highest (0.40) MAR
index. Sixty six(42%) isolates had 0.2 or more than
0.2 MAR index while 91 (58%) isolates had less
than 0.2 MAR index. The MIC for azithromycin
was 73.40 mcg/ml, for vancomycin 1.22 mcg/
ml, for oxacillin 4.92 mcg/ml, for gentamicin
12.35 mcg/ml, for ciprofloxacin 18.38 mcg/ml,
for chloramphenicol 5.85 mcg/ml, for ceftriaxone
18.55 mcg/ml and for penicillin 16.35 mcg/ml,
with highly significant (p<0.01) variation for three
antibiotics namely azithromycin, ciprofloxacin
and penicillin, significant variation (p<0.05) for
vancomycin, and no significant variation (p>0.05)
for ceftriaxone, chloramphenicol, gentamicin and
oxacillin in all isolates. Phenotypically, 54.1% and
12.1% isolates were identified as MRSA by MeReSa
agar base method and methicillin disk methods,
respectively. The Beta-lactamase production,
ESBL and VRSA activity was detected in 90.4%,
68.8% and 33.1% isolates, respectively. The mecA

doxycycline imipenem,
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and blaZ genes were found in 23.6% and 83.3%
isolates with single amplicon of 533bp and 517bp,
respectively. Non-significant  variations were
recorded in the sequences analysis of mecA gene.
Thirty six different rep patterns were obtained
which, comprising of 300 to 1400bp band sizes with
different arrangements and 0.8892 discriminatory
index. The patterns were, grouped into five clusters
at 80% genetic similarity level and most of the
animal isolates were separately clustered in Ist and
Vth clusters in contrast to human and meat piece
isolates. In adherence genes, clfA (1000bp) and clfB
(205bp) were found in 94.3% isolates, icaA (1315bp)
in 95.5%, icaD (381bp) in 91.7% and trap (504bp)
was found in 98.0% isolates. Except one isolate
(H24) all were typeable with agr typing system, in
which 40.1%, 26.8%, 17.2% and 15.3% were typed
as agrl, agrll, agrlIl and agrIV with 441bp, 575bp,
323bp and 659bp of single amplicon in multiplex
PCR, respectively. In capsule genes, 46.5% 37.6%
and 14.0% isolates carried cap5K (361bp), cap8K
(173bp) and both genes while three isolates (D9,
B55 and C34) were negative for any of these genes.
In exoenzyme genes, coa gene was detected in 100%
isolates with nine amplicon sizes varying from 500 to
900bp. Thirty three 33 different coa-RFLP patterns
were obtained with 0.9301 discriminatory index. All
coa-RFLP types were grouped into three clusters at
80% genetic similarity. The aur gene (1526bp) was
found in 96.8% which, comprised of three different
aur-RFLP types (Al, A2 and A3). In sequence
analysis of above 12 aur gene samples, overall more
than 200 nucleotide and their corresponding amino
acid variations were recorded at various positions.
Significant (p<0.05) variations were recorded in
sequence analysis between aur-RFLP types with
nucleotide variations at more than 200 positions and
aur-RFLP types were classified in separate clusters
in phylogenetic tree analysis of aur gene sequences.
The immune invasion genes, 72.6% and 25.5%
isolates carried chp (404bp) and scn (320bp) genes,
respectively. The spa-IgG gene was found in all
isolates with three polymorphic (600bp, 750bp and
950bp) band patterns and spa-X gene was detected
in 100% isolates with nine polymorphic bands (D.I.-
0.7407) ranging from 150bp (4 repeats) to 380bp (14
repeats). The 85.3% isolates had more than 7 repeats
while only 14.6% isolates had less than seven repeats.
Most of spa-X sequences were significantly (p<0.05)

different from each other with large overhanging
flanks, 24bp big insertion and big nucleotide gaps.
Five separate clusters were detected in spa-X gene
sequences in phylogenetic tree analysis. The sak
(403bp) gene was found in 50.3% isolates. Twenty
one non-significant (p>0.05) nucleotide variations
were recorded in sak gene sequence analysis which,
revealed three distinct clusters in phylogenetic tree
analysis. Most of isolates of animal origin were
deficient in sak and scn genes. In genes for toxins,
98.7%, 59.9%, 95.5% and 12.1% isolates carried hla
(534bp), hlb (833bp), hld (111bp) and tst (350bp)
genes respectively. The tst gene sequence analysis
revealed 12 non-significant (p>0.05) nucleotide
variations in isolates with two distinct clusters in
phylogenetic tree analysis. Total 83 virulotypes were
detected among 157 isolates on the basis of presence
or absence of studied 19 various virulence associated
genes. All 19 genes were present in virulotypel (V1)
which included one human (H3) isolate while three
virulotypes V81, V82 and V83 had 11, nine and
eight genes which included J4, C15 and G16 isolate,
respectively.

Studies on the Fermentative Potential
of Camel and Buffalo Milk by Using
Lactococcus lactis ssp. cremoris and
Lactococcus lactis ssp. lactis

Sanjay Singh
Co Guide: Dr. Raghvendar Singh

Abstract

The present study was carried out with objectives
to estimate the physicochemical properties of camel
and buffalo milk and to determine the antioxidant
property of fermented camel and buffalo milk.
The overall compositions of buffalo and camel
milk showed that the buffalo milk had higher
concentrations of protein, fat and solid not fat (SNF)
than camel milk. The statistical analysis of data
revealed that there was a highly significant (P<0.01)
decrease in the pH value of camel and buffalo
milk samples with advancement of fermentation
hours as well as between the treated bacteria that is
Lactococcus lactis ssp. cremoris and Lactococcus lactis
ssp. lactis. There was a highly significant (P<0.01)
increases in the TA value of camel and buffalo
milk samples with advancement of fermentation



hours. ABTS and DPPH activity in all samples
changed significantly (P< 0.01) from zero to 12
hour. The ABTS antioxidant activity (% inhibition)
of Lactococcus lactis ssp. cremoris was significantly
higher, when compared with Lactococcus lactis
ssp. lactis in both camel and buffalo milk samples
during fermentation process. Lactic acid bacteria
Lactococcus lactis ssp. cremoris was utilized for
production of fermented camel and buffalo milk
product that was yogurt, ABTS and DPPH activity
of both camel and buffalo milk products decreased
significantly (P< 0.01) from day 1 to day 7 of storage.
The overall acceptability scores of the sensory
evaluation revealed that the buffalo milk fermented
using culture Lactococcus lactis ssp. cremoris and
fortified by jujube syrup of level 5% was the most
acceptable while fermented camel with fortification
was the least. The mean values of moisture content
and crude fibre percentage in camel milk product
was higher than buffalo milk product. The pH of
camel and buffalo milk products decreased and
acidity increased significantly after storage of 7
days. The initial plate count of camel and buffalo
milk yogurt decreased during storage for 7 days and
Coliforms were absent in fresh camel and buffalo
yogurt and also at day 3 of storage period, but found
at day 5 and day 7 of storage. Yeasts and molds
were steadily increased in camel and buffalo milk
yogurt with storage period of day 7 but not found
at day 1 to day 5 of storage period. In both products
the initial TBA value at day 1 was very low and it
slowly increased at day 3 and day 5 of storage which
shows slow elevation till day 7 of storage. Hence it
may be concluded that fermented camel and buffalo
milk showed significant antioxidant property and
fermented buffalo milk fortified with jujube syrup
more acceptable with regards to sensory attributes.
The results revealed that the stability of camel and
buffalo yogurt decreased day by day with the storage
period.

Studies on the Fermentative Potential
of Camel and Buffalo Milk by Using
Lactobacillus fermentum and Lactobacillus
helveticus

Lokesh Tak
Co Guide: Dr. Raghvendar Singh

Research Achievements

Abstract

In present investigation, experiment
was conducted to explore the possibilities of
utilization of camel and buffalo milk for production
of bioactive peptides which have anti oxidant
potential by action of fermentation using two dairy
cultures: Lactobacillus fermentum NCDC 214 and
Lactobacillus helveticus NCDC 288.

camel and buffalo milk, after determination of

Pasteurized

physico chemical properties, was incubated with
these two cultures @ 1% at 37°C for a period of 12
hour fermentation. During this period changein pH,
titratable acidity (TA) and anti oxidant potential was
measured using ABTS and DPPH radical scavenging
activity. According to ABTS and DPPH radical
scavenging anti oxidant activity of both camel and
buffalo milk samples, the fermentative potential of
L. helveticus was found significantly higher (P<0.05)
,when it was compared with L. fermentum, thus
milk samples fermented with L. helveticus of both
camel and buffalo milk were used for production
of fermented camel and and buffalo milk products
at the time period of fermentation, where it
showed highest anti oxidant activity (both ABTS
and DPPH basis) (10 hours of fermentation for
camel milk and 8 hours of fermentation of buffalo
milk) with addition of Date Palm syrup @ 5% W/W
and sugar @ 5% W/W basis.A study on sensory
evaluation of fermented camel and buffalo milk
product was undertaken at the time of production
using a group of 10 panelists using 8 point hedonic
scale, and storage study of both milk products was
conducted for a period of 7 days at 4°C including
change in pH and titratable acidity, proximate
analysis, change in TBA (2-Thio Barbituric
Acid) value, change in ABTS % and DPPH %,
Microbial count Including Standard plate count
(SPC), Coliform count, Yeast-Molds (Y-M) count,
Lactobacillus (MRS) count. Results demonstrated
that both products had their highest efficiency at
day first of production.

Looking to the results of present investigation, it
could be concluded both camel and buffalo milk have
beneficial effect when fermented with Lactobacillus
fermentum and Lactobacillus helveticus and show
various degree of anti oxidant potential at different
period of fermentation.
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Technology Assessed and Transferred

Naturally fruit flavoured camel milk

Freeze dried Sapota fruit powder
incorporated at three levels (w/v) viz. 3% (T1), 5%
(T2) and 7% (T3) in skimmed camel milk (milk fat:
<0.5%), and compared with control (C: flavoured
camel milk-pineapple). Highest overall acceptability
scores were recorded for flavoured camel milk with

5% freeze-dried Sapota fruit powder (T2).

was

Evaluation of Camel Yoghurt Cultures

The yoghurt cultures: Streptococcus thermophilus
and Lactobacillus bulgaricus were assessed for
fermentation potential in camel milk.

The technologies for flavoured camel milk, kulfi,
tea and coffee were assessed through camel milk

parlour and transferred and in the field through
different extension activities.

Patent filed

Indian  Provisional = Patent  Application:
201611041317 entitled “Formulation For The
Treatment of Dermal Mycoses In Camel” Inventor
Dr. EC. Tuteja and Dr. S.D. Narnaware was filed in
the Indian patent office.

Interactive Meetings and Extension
Activities
1. Scientist-farmer Interactive meet and a health

camp was organized at Serera village in which
nearly 80 farmers participated on 16™ July, 2016.

N

Scientist-Farmer Interactive Meet was organized
on 6™ Oct, 2016 at village Kalasar in which
more than 70 farmers and 400 school children
participated. Sweetened flavored milk was
distributed to the School children and farmers.

Scientist-Farmer Interactive meeting was held
on 15/10/2016 at Sarupganj on Trade prospects
of Camel milk in which 60 farmers participated

Interactive Meet was held with group of 25
farmers at Samb in Jaisalmer 21/01/2017 to
discuss use of Camel for tourism.

Scientist Farmer Interactive Meet was held on
22" January, 2017 at village Dholia in which 70
farmers participated and more than 50 camels
were treated for different ailments

Extension cum animal health camp was
conducted at Isra during 30™ August, 2016
in which more than 1100 camels of adjoining
villages under the TSP area were treated for
different ailments and more than 100 farmers
participated. Best male, female and lactating
camels were suitably awarded. More than 100
farmers and farm women participated. Camel
milk products were prepared during product
making competition.

Extension cum animal health camps and
milking competitions were held at villages Or,
Goliya, Pipela, Bhimana, Vatera Bharja, on
15/10/2016. Best lactating animals and heifers
were awarded in which 40 farmers participated.



Technology Assessed and Transferred

Technology transfer activities

Camel milk campaign at public park, Bikaner Demonstration of camel hair products in Kisan Mela held at
SKRAU, Bikaner

Women at ICAR-NRCC Stall at Krishi Unnati Mela 2017, Camel milk processing training for farmers at
New Delhi NRCC, Bikaner

Demonstration of Feed production unit at NRCC, Bikaner Extension activities at Krishi Kumbh 2016 at
Muzaffarnagar, UP
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Training and Capacity Building and Awards

National
1. Dr. S. D. Narnaware attended training
programme on “Awareness and skill up

gradation program on intellectual property right
and related aspects in the area of agriculture and
livestock sector” at ICAR-NBAGR, Karnal from
13-15 July, 2016.

Dr. Devendra Kumar attended 21 days training
programme on “CAFT training programme on
probiotics: the therapeutics of 21st century” at
Dairy Microbiology Division, ICAR-NDRI,
Karnal from 07-28 November, 2016.

Dr. Raghvendar Singh attended
programme on “‘Competency enhancement
programme for effective implementation of
training function by HRD Nodal officers” at
NAARM, Hyderabad from 23- 25 February
2017.

training

Sh. Dinesh Munjal attended training programme
on “Implementation of NIC’s e - procurement
solution through CPP Portal” at NAARM,
Hyderabad from 27-28 April, 2016.

Dr. Kashi Nath attended training programme
on “Competency enhancement programme
on soft skills and personality development” at
NAARM, Hyderabad from 01-10 June 2016.

Sh. Dinesh Munjal attended training programme
on “Network basic and management” at IASRI,
New Delhi, from 25-30 July, 2016.

Sh.  Jitendar attended
programme on “Microbial culture handling
and maintenance” at National Bureau of
Agriculturally Important Microorganisms
(NBAIM) Kushmaur, Mau Nath Bhanjan, U.P.
from 02-11 August, 2016.

Kumar training

Dr. Rakesh Kumar Poonia attended training
programme on “Use and maintenance of
advanced instruments in soil and plant
Analysis” from 08-13 August, 2016.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Sh. Rameshwar Lal Vyas, attended training
programme on “Skill upgradation in laboratory
methods” at NBAGR, Karnal from October 03-
05, 2016.

Sh. Dinesh Munjal attended training programme
on “Cyber security” at IASRI, New Delhi, from
29 September-05 October, 2016.

Dr. B. L. Chirania, attended training programme
on “Scientific management of Livestock of hill
ecosystem for better productivity” at NRC
Yak, Dirang, Arunachal Pradesh from 22- 29
November, 2016.

Sh. Mahender Kumar Rao attended training
programme on “Fundamental concepts
and methodologies agriculture water
management for the Technical person of ICAR”
at IARI, New Delhi from 19-24 December, 2016.

Sh. Ramadayal Raigar attended training
programme on “ICAR-ERP” at ICAR-IASRI,
New Delhi from 20-25 March 2017.

Sh. Vijay Kumar Pandey attended training
programme on “Management development
programme on public procurement” at NIFM,
Faridabad from 25-30 April 2016.

Sh. A K. Yadav attended training programme
on “Implementation of NIC’s e-procurement
solution through CPP Portal” at NAARM,
Hyderabad from 27-28th April, 2016

Sh. V. K. Soni attended training programme on
“Payroll and HR modules of ICAR-ERP under
MIS FMS” at ICAR-IASRI, New Delhi from 18-
19 April 2016.

Sh. Jamil Ahemed attended training programme
on “Payroll and HR modules of ICAR-ERP
under MIS FMS” at ICAR-IASRI, New Delhi
from 18-19 April 2016.

for

Sh. Anil Kumar attended training programme
on “Implementation of NIC’s e - procurement
solution through CPP Portal” at NAARM,
Hyderabad from 27-28th April, 2016.



19. Sh. Harpal Singh Kaundal attended training
programme on “Implementation of NIC’s e -
procurement solution through CPP Portal at
NAARM, Hyderabad from 27-28th April, 2016.

20. Sh. Anil Kumar attended training programme
on “Knowledge Enhancement Training
Programme on Supply Chain Management” at
ICAR-TASRI, New Delhi from 8-11 June, 2016.

21. Sh. KK. Yadav attended training programme
on “Knowledge Enhancement Training
Programme on Supply Chain Management” at
ICAR-TASRI, New Delhi from 8-11 June, 2016.

Lecture/seminar Organised

1. Interactive meet on “Camel and Human
Medicine” organized on 16 May 2016 at NRCC,
Bikaner involving collaborative institute experts
from BARC, Mumbai, NDRIKarnal, SPMC,
Bikaner, IISC, Bengaluru, DDG(AS),Director
NRCE& NRCC.

2. Dr. Gurbachan Singh, Chairman ASRB
delivered a lecture on the topic “Importance of
HRD in Agriculture towards meeting human
food need by 2030” on 20 January 2017 in a
lecture series on “Relevance of camel research
for human health”

3. Workshop on ‘Role of Camel milk therapy in
Autistic Children’ organized at Faridkot on 24
January 2017 with involvement of parents of
autistic children, human medicine & research
expert of NRCC.

4. Institute Technology Management Unit
(ITMU), NRCC organized an interaction meet
on "Recent developments in area of Patents
in india" on 20.02.17, in which Mr. Pankaj
Musyuni, Senior Associate, Lexorbis Consulting
Pvt. Ltd., New Delhi interacted with NRCC
staff.

5. Dr. C.D. Mayee, Ex-Chairman, Agricultural

Scientists’ Recruitment Board, New Delhi
delivered a lecture on the topic of “Issues and
strategies for trading of Agriculture produce”
on 23rd March 2017 in the lecture series on

“Relevance of camel research for human health”.

Training and Capacity Building

Trainings Organised

Training programmes for farmers under RKVY

S. Date District Participants
No

1 23-25Nov, 2016  Bikaner 25

2 19-21 Dec. 2016 ~ Churu 24

3 26-28Dec2016  Sriganganagar 20

4 16-18 Jan, 2017  Hanumangarh 12

5 23-25]Jan, 2017  Jodhpur 23

6 16-18, Feb, 2017  Jaisalmer 8

7 15-17 March, Jalore 18
2017

8 20-22 Mar, 2017  Pali 8

Training programmes for
Entrepreneurs

S.No Date District Participants

1. 8-12 Aug, 2016,
2016

Entrepreneur 1

2. 6-9 Feb. 2017 Entrepreneurs 13

Training programme for Farmers of
TSP Area

S. Date District Participants
No
1. 11-12 Farmers of 20

Aug, 2016 Khedbrahma Gujarat

Awards

¢ Dr. Rakesh Ranjan received PK Das gold medal
2015 awarded by Indian Society for Veterinary
Medicine for significant contribution in the field
of Veterinary Toxicology.

¢ Dr. Rakesh Ranjan received Second best oral
presentation award in 35" Annual Convention
of Indian Society for Veterinary Medicine, held
from 22-24"™ Feb 2017 at Veterinary College and
Research Institute, Tirunelveli, TN.

103




&TJ% AFHATI-TITh -1k UfaasT 2016-17

W

ICAR

¢ TR IOHN BRI G, §fiemR B
AR A MPIII-TE T AT B,
§HER Bl ¥ 2015—16 d TRE TR H
IOMET BT fARre Rl d I WA
P B v wEIeg fhar T I awme
feFi® 03.06.2016 BT HeSd Vol YdgIH HTATTT

Dr. C. D. Mayee, Ex-Chairman, ASRB delivered a lecture on
23 March 2017.

104

AR RN NI NN RN E NN

H JU TR ISTHTYT Brar=aa+ Affa, demR
P VT THE! S3B H S AN TRIAT, 3reeT
RIBN T4 Heel ¥ YdeH, bR gRT bs
P e Sf A uifed &1 weiRa U He
PR o |

»

"

-

:

W = T E

[ - -

AT TR FrATae A, fwee i
b g

wf 2015-16 & oy e & oparaay o cfafire e @ sew §
w v i fa vl T werm o, der Wi ey B
e Fe A a
w8

frrfr ey &

P — O-08-20110 A AT T =
WY T >

Dr. Gurbachan Singh, Chairman, ASRB delivered a lecture on

20" January 2017.



Linkages and Collahorations

National
Collaborative University/ Institute

All India Institute of Medical Sciences, New Delhi

Anand Agricultural University, Gujarat

Baba Farid Centre for Special Children, Faridkot
Birla Institute of Technology and Science, Pilani
Calcutta University, Kolkatta

Guru Angad Dev University of Veterinary and
Animal Science, Ludhiana

Indian Veterinary Research Institute, Izatnagar

National Academy of Agricultural Research
Management, Hyderabad

Rajasthan University of Veterinary and Health
Science, Bikaner

Rajasthan State Government, Animal Husbandry
Deptt.

Sardar Patel Medical College, Bikaner

Kamdhenu University, Ahmedabad, Gujarat

Maharashtra Animal and Fishery Science University,
Nagpur

IASE Deemed University, Sardarshahar, Rajasthan
Sahaja Yoga Centre, Bikaner

Mahatma Phule Krishi Vidyapeeth, Rahuri
Indian Institute of Science, Bangalore

NDRI, Karnal

NIANP, Bangalore

Programme

Identification characterization and structural studies of
proteins from camel milk

Metagenomics of rumen microbes
Collaboration on Autism spectrum disorders
Ph.D. Research work

Collaborative research project

Ph.D. Research work

Ph.D. Research work

Collaborative project on Implementing Agricultural
Science & Technology Indicators (ASTT)

Research work of MVSc and PhD student

Extension cum health camps and training of farmers

Development of Anti snake venom

Research work of MVSc and PhD students, Extension
programmes in Tribal Areas of Gujarat

Research work of MVSc and PhD student

Research work of PhD students
Research work for forage production
Research work of PhD students
Collaborative research project
Collaborative research project

Collaborative research project
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Workshop on role of Camel milk therapy in Autistic Children organized on 24" January 2017 at Faridkot
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Nov 2016. p.31.

Ravi, S.K., Kumar, H., Was, S., Narauanan, K.,
Singh, G., Dedar R.K., Ghorui S. K. and Legha
R.A. (2016). Effects of Fish oil supplementation
on certain biochemical parameters in mares. In
proceddings of “XXXII Annual convention of
Indian Society for study of Animal reproduction
and National symposium on Animal fertility
and fecundity at cross roads: Addressing the
issues through Conventional and advanced
reproductive technologies” at S.V.V.U. Tirupati,
06-08 Dec, 2016 ppl45-146 (Abstr no. 245).

Ranjan, R., Narnaware S.D., Nath K., Sawal,
R.K. and Patil N.V. (2017). Rapid diagnosis of
tuberculosis in dromedary camel using lateral
flow based assay. in compendium of 35" Annual
Convention of Indian Society for Veterinary
Medicine, at Veterinary College and Research
Institute, Tirunelveli, TN. Feb 22-24, 2017.

Ranjan, R., Narnaware S.D., Nath K., Tuteja,
F.C. and Patil N.V. (2017). Peritoneal sepsis in
a young camel. in compendium of 35" Annual
Convention of Indian Society for \eterinary
Medicine, at Veterinary College and Research
Institute, Tirunelveli, TN. Feb 22-24, 2017.
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Singh, R., Singh, P., Patil, N.V,, Singh A. A,
Kumar D., Poonia R. and Leelawanti (2016).
Camel milk as an adjuvant in recovery of
autistic and mentally retarded children. ICMR
and DST sponsored 7t International Conference
on Growing Trends in Food Technology and
Nutrition for Public Health Care (ICGIFP-2016)
at Jawaharlal Nehru University, New Delhi, 26-
27 May, 2016.

Tuteja, F.C., Nath, K., Ranjan, R., Narnaware,
S.D. and Patil, N.V. (2017). Ethnotherapy for
dermal mycoses in camel calves. 35" Annual
Convention of ISVM& National symposium
on Innovative Techniques, Emerging issues
and advancement in Veterinary Medicine to
meet the challenges: Present and the Future.
Organized by  Department of Veterinary
Medicine, Veterinary College and Research
Institute, Tamil Nadu Veterinary and Animal
Sciences University, Tirunelveli-627358, Tamil
Nadu. Feb.22-24, 2017. Page No. 274.

Was, S., Kiradoo, B.D., Sawal, R. K. and Patil,
N.V. (2016). Use of ultrasound to ascertain age
at puberty in female Camelus dromedarius. In
proceedings of “XXXII Annual convention of
Indian Society for study of Animal reproduction
and National symposium on Animal fertility
and fecundity at cross roads: Addressing the
issues through Conventional and advanced
reproductive technologies” at S.V.V.U. Tirupat,
6-8 Dec, 2016. pp. 45.

gHad @9, 48l faRtg, R$ HEad, U
41 urfied. (2016) “HIGT ®He (Camelus

21.

dromedarius) ® JTTART™ SH BT Tl T
@ foIU SregTSs &1 SUANT”. Presented in

T I B a9 FRTe at Rajasthan
University, Jaipur.16-17 Dec, 2016.

Sharma, R., Sharma, H., Ahlawat S., Mehta,
S.C. and Tantia, M. S. (2017). Evaluation of
the genetic diversity of two camel populations.
National Symposium on Biodynamic Animal
Farming for the Management of Livestock
Diversity under Changing Global Scenario.
Mannuthy, Thrissur, Kerala. February 8-10,
2017. Compendium, p - 41.

Key note address /Invited papers
presented/published

1.

Patil N.V. and Singh Raghvendra (2016). Good
Practice and General Laboratory Methods
SKRAU, Bikaner in winter school on "Use of
ICT in education and rural development’,
Directorate of Extension, SKRAU, Bikaner. Nov.
4-24,2016.

Patil N.V. (2017) presented a lead paper
“Utilization of thornless Opuntia ficus indica
as a livestock feed in arid India ” in National
Cactus Meet at CAZRI Regional Station, Bhuj
16.01.2017.

Singh Raghvendra (2016) Delivered lectures
on Camel Production : New Opportunities
under Farmer Scientist Interaction Workshop
organized at CAZRI, RRS, sponsored by Deputy
Director Agriculture and Project Director,
ATMA, District Bikaner 12 - 13 July, 2016.



Technical /Popular articles

List of Publications g@;

. .
VReS

HIHITI—TE I ITHH D5 KT DI ASTHINT UFHST S’ id—14, a9 2016

DY, AT

1. 9% Y FaEE & oy ¥EdRN AR &1 98

2. UNEIR® Y I 3R AMG WReY

3. Scdl & gU Bl W yard & w9 H
THUECHTSATE = <1 A

4. 21 9 WA H I qY : TP ST H WRE 9™

5 VT2 RTE?
6. el @ Uc H UIY I dTel ged Sifadi &l

S U H HE
7. Sol ¥ vaua gl SiiRal & defor 9 fAee
8. ff= yar wfafaft &1 Sef & Reror #

IRTETH

9. Uy RIS srgeu™ & & # WA BIRMET -
T aRerd

10. VAR fafecar ggfaai &1 asif®
IRCACTYI

a7

4—5

11-15

16—17

18—19

20—23

24—26

27—-30

31—33

Ul B dEd

IR.B. ITdd, JTHY Void T e+
ARG Ifed

qd=s AR U9 Eds g
s R, e AR YR ud
Tq.drarfed

JeMNb HAR NI, s g g,
IR Hedl T4 ol AR

A< A
RTHIT o, GEHE Al AR Ud UH.
A gea

Ry ). TRAIR vd wwHm Rig gfear

HI AR, TS, Hieg T AL
grfea

gEHI Hi AR, U T3 IS4

THHI. TToll, T, AN, 3R, ST
Td TS R

HAIGIJU—RTSE R I IJHUT D gRT USRI AT &A1 A qgure’ favas saufsas

B, AT

1. I AARIS A T ! YA
2 Sl | B aTell WHE A MRl
3. STl B TS D BHG I 3R IABI AT

4. e TR TROIET AT BT 991d 3R =07
5, Sl BT A= GIYOT Yeer
6. e B ATdod ged TG Al B @I

7. T 7Y JUTE g URIDRUT Dl AT
HHTIATY

Sl @ dW@d

a1

01—05 3IRq o= Hedl

06—11 RRIY L. ARTR

12—15 g a7 gooll, JIHe Ioid Ud U,
ARTATA

16—20 ol FHAR, MBI I99 Td TH.& 6165

21—-26 3RNP HAR AN T4 THEE TR

27—28 HgHE HIM NI, GHT AN Ud D
LSl

29-32 Qd AR, Hd= 48, AHY AR

gfvn v g

111




112

7
Wl

(\

3
IcA

$9.

10.

11.

12.

13.

87/
g TSI A Wi 2016-17

CIGEC

gggall H B dTell Y IRl : &l ud
SECIN

U BT EIBTARYT HRAT © HghMHD T A
EEIN

TaiTel : U @ forg difieds smER

URJUlel dry - BRI eall\!‘l"llq

AEHN AT &1 S U Faw ¥ Aga

S ST SYATISHT & 3T dws gRT

PASIICIICECEY

=T

33—38

39—42

91—94

95—98

el ATer

X2 IS, T HAR Td JEHE HlI

CRIN

BT 1, Holld g, 619 FAR ATl
Tq gAdLared

- R, GuAT Ao, gAw T

g faves =

99—100 TSI HHAR ATAS Td [HT oA

101—106 AT T, XMOI3 HAR Gl TG TN

arfee

AU I ITHATT d+x IRT YHIRT "I G IUTGH, JATHT UG GHIHIVT G
Plera Safiar faer ylRieer fasae T d=g3a

$9.

10.

11.

12.

13.

CISEC)

I Ul UG Ty qHATaIG: U URGeY

Sl BT g Hifdd — Ie o7
I Y D BRI GHAT Qd AT 0T
WeE qU Sed Bq AMRI Y& YoTTel!

T BT AT o B e
qro gy & oy wE & Rd

Y H AT BT AFATI
Y H I B A1 BT FERY (TER B A)

¥ # B O (TS.) IR aA—fEd 3™ (SNF)

@ uRer &1 fafey
I qY bl UAHD UHBRT
Sl & Y B Helds PRl AR DA

Sl & U W T8 g (Haq gy IdeT a9

@1 fafer

Sl & Y W ©A 9 9 (AT IE §9

B! fafer

a0
1—6
7—9

10—11

12—15

16
17—20
21
2224

25—27

28—30

3133

34—35

36—37

PASIICI B ECEY

TA AL, Hold HHR
reds R, Tds {AR
a8, Tds {AR

e

Qd

B,

redVs (g

Qd s

BATR,

Tedvs g vd a9 #ewr

<da

BAR,

Tadvs g vd a9 w8

QI

BATR,

= R vd o #exr

QI

BATR,

Tgds g vd faa Jgwr

G

BHR

, XTadw g vd e g

a8, dw= $AR, Td D]

gfer

Qs RAR, g (¥

I BAR, adw RHE



14. TNl © Y 9 QR /AET 9 399 [fHd
IdTE 999 B fafey

15. Sl & Y W Bl 991 BI Ay
16. Sl & gY ¥ Aol e

17.  Sei H 81 drell Aedyel HhHd JHIRAT va
SREIR°ELR]

18. ¥R UG HIET Sl bl Foi-d gdu

19. Sl Bl YU AT g H Y IcUTa T Bl

faerd
20. Sc APARP A Td §Y IARA

TR NI hiai-aaq qfffa, st ot

T | YRy ‘Harg' ufrert 2016 3 8 U

YeRTIYTd ™

1. e IR, SIU®H. AT UG SN
qifee (2016) : S R fdhdw &M | AHTH.
Hdre i3t b 8. Y. 21—22.

2. 3P HAR ARTITA, THEE IRMNT Halg dg
CCull, Ua ST BAR (2016) STerarg uiRacd
3R Teliget arfHiT —dgs farHe Rafa g
R IRIF YN ANBIE. Fare uFeT 3id
8. 8—14.

T Ghl¥™

1. | ®AR Td UAdL uified (2017) el &
veror, fae vd Al 99 @t faem #
SR I A s @ YA | W@LDHIT.
@A frprR gRT AT B #em 2017
P IR H YHId |

fear ami

ATHRIITEATOT  ahTdehd “‘Siet O &’ o
Trafataa fafay fawees amit g@ria o 8

%, yarRer  fawyg

u. fafer

1. 01416  ITf # A\ uRads & 89 arel
[T UG SThT SUAR
NEXRSE))

List of Publications é 3

38—39 Td™ AR, HI= NE

40—42 Ed= RHE, a0 AR

43—45 Ed= RHE, 79 AR

46—50 RNY S IRAR, WM va.Rar

51—54 HgHQ HAIF SNIRI, GH AR

55—57 NIVI? DHIX dldcd

586—63 IRd dvw HaEdl

&, garRvr  fawg

5. fafar

2. 15416 JTf ¥ AfEd e Ud eI

3. 060516 faf= gaR wrfafafear
ERT S TRET (Fo7d RHAR)

4. 200516 G N A UG Taod el @Y
QEHTel (JEHe HAlF SN)

5. 030616 T | A=Al H bl arell
AIRAT 3R S9@T AbA™
(NRLISINSEN)

6. 170616 Q=1 I Yo UeeH U4 qU
IR (T4, ¥, A=)

7. 010716 3T % gl fAeR vd
ST A EH dTel AT

8. 150716 I # Uyl g€ & T4
W (T, 91 aifea)

9. 050816 e o w<d ¥ ofdw gy
IS UG SIPBT AT WY H
SYIRT

10. 19.08.16 auf g & Jei § 8 Tl I

11, 020916 el & ARV & oIy o™
AR & TN

12.  16.09.16 &ci 3 d1Al: 8¢ HAREIU DI Tdh

gfew (Ta. <. #ga)

113




-
g/
\

3

==

S

)

s

I 3TI- 3T - ATk IfTagT 2016-17

Q /
i
ca

=

Technical Bulletin: 2. Dahiya, S. S., Mehta, S.C., Narnaware, S.D and

Narnaware, S.D. and Sharma A. K. (2017).
Technologies Developed by National Research

SIFHRI U HR- & AIH.fOR Uaidh—TH.
MR /2017—6

Singh R. Camelpox virus- C18L gene. NCBI
Accession no. KX889097.

Centre on Camel. Technical bulletin No. NRCC/ 3. Dabhiya, S. S., Mehta, S.C., Narnaware, S.D and
technical bulletin/2017/1. Singh R. Camelpox virus- C18L gene. NCBI
Mehta, S.C., Dahiya, S.S., Sharma, R., Tantia, Accession no. KX889098.
M.S. and Sharma, A. (2017). Camel Genetic 4. Dahiya, S. S., Mehta, S.C., Narnaware, S.D and
Resources of India- Mewari Camel. NRCC/ Singh R. Camelpox virus- C18L gene. NCBI
Technical Bulletin/ 2017/2, ISBN 788192793559 Accession no. KX889099.
Mehta, S.C., Dahiya, S.S., Sharma, R., 5. Dahiya, S.S., Mehta, S.C., Narnaware, §.D and
Tantia, M.S. and Sharma, A. (2017). Camel Singh R. Camelpox virus- C18L gene. NCBI
Genetic Resources of India- Jalori Camel. Accession no. KX889100.
NRCC/ Technical Bulletin/ 2017/3, ISBN ¢ Dabhiya, S. S., Mehta, S.C., Narnaware, S.D and
9788192793566. Singh R. Camelpox virus- C18L gene. NCBI
. Accession no. KX889101.
Extension leaflets: .
} ) 7. Dahiya, S. S., Mehta, S.C., Narnaware, S.D and
1. 993 FFR, THS. Geg T4 gAdl uifed Singh R. Camelpox virus- C18L gene. NCBI
(2017) : Sl H faeREr/ARI AT Berd 3R Accession no. KX889102.
FRIT. faRR IR / 20171 8. Dabhiya, S. S., Mehta, S.C., Narnaware, S.D and
RT3 5T, Aol BAR, CANIRIC ARSI BAR Singh R. Camelpox virus- C18L gene. NCBI
Arad Ud AL Tifed (2017) @ A el g Accession no. KX889103.
TG FTIod g Dl ﬂ'ﬂﬁﬁ @yl AR 9. Dahiya, S. S., Mehta, S.C., Nath, K., Singh,
USreh—U-3TRET / 2017—2 R. and Narnaware S.D. Camel Contagious
. . ecthyma- Topoisomerase gene. NCBI Accession
b S CHK RIS I IR TR TG, RIS BAR 10 KY55939.
Hrae], g e v e A arfeer .(2017) ~10. Dahiya, S. S., Mehta, S.C., Nath, K., Singh,
:r\f, e H A (e /%) T SHDT R. and Narnaware S.D. Camel Contagious
HA9ET. AP —AARRAT / 20173 ecthyma- Topoisomerase gene NCBI Accession
RIS AR AIacl, delqd &4 fbrrg, Srfa-rar no KY559397.
HAR IMI, TS IR, TIATNE (2017) @ 11. Dahiya, S. S, Mehta, S.C., Nath, K., Singh,
% B FERT A & WD, fIR 956, R. and Narnaware S.D. Camel Contagious
g_eﬂﬂ_z}%_ / 2017—4 ecthyma- Topoisomerase gene. NCBI Accession
. . no KY559398.
R IS, BRI, THAL SOl d YAl _ _
qfedt (2017) : Sef BT g W B RSP iR 12. Narn;wafe S.D. ari(}i’pDahZaé S.S.Y};:ch}llnococcus
Pt 2 canadensis  genotype cytochrome ¢
' W—?T.G.Cﬂﬂ.iﬁ_/ 20175 oxidase subunit 1 (cox 1) gene, partial cds;
wE R <Ry, RRY IR, IRd O mitochondrial. NCBI Accession no. KY436827.
HedT, a8, (2017) ST AR Sudn 13. Sena D. Suchitra, Ranjan, R., Patil, N.V,

Duggirala Srinivas M., Nathani, Neelam M.,
Parmar, Nidhi R., Ankit T. Hinsu, Reddy
Bhaskar, M. Chandra Shekar and Joshi,

Gene sequence submitted in NCBI
Gene Bank database:
1. Dahiya, S. S., Mehta, S.C., Narnaware, S.D and 14

Singh R. Camelpox virus- C18L gene. NCBI
Accession no. KX889096.

Chaitanya G. Pediococcusacidilactici NRCC 4
WGSNCBI Accession no. SAMNO05510866.

Sharma, S.K., Mehta, S.C. and Kataria, A.K.
Sequence of mecA gene of Staphylococcus
aureus isolate obtained from cattle mastitic milk,



List of Publications

15.

16.

17.

human wound, horse wound, camel wound and
raw meat samples Accession no. KX870026.

Sharma, S.K., Mehta, S.C. and Kataria, A.K.
Sequence of mecA gene of Staphylococcus
aureus isolate obtained from cattle mastitic milk,
human wound, horse wound, camel wound and
raw meat samples Accession No. KX870025.

Sharma, S.K., Mehta, S.C. and Kataria, A.K.
Sequence of mecA gene of Staphylococcus
aureus isolate obtained from cattle mastitic milk,
human wound, horse wound, camel wound and
raw meat samples Accession no KX870024.

Sharma, S.K., Mehta, S.C. and Kataria, A.K.

18.

19.

Sequence of mecA gene of Staphylococcus
aureus isolate obtainedfrom cattle mastitic milk,
human wound, horse wound, camel woundand
raw meat samples Accession no KX870023.

Sharma, S.K., Mehta, S.C. and Kataria, A.K.
Sequence of mecA gene of Staphylococcus
aureus isolate obtainedfrom cattle mastitic milk,
human wound, horse wound, camel woundand
raw meat samples Accession no KX870022.

Sharma, S.K., Mehta, S.C. and Kataria, A.K.
Sequence of mecA gene of Staphylococcus
aureus isolate obtainedfrom buffalo mastitic
milk sample Accession no KX857638.
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S.No Project code

1

AB-1

AGB-10

AR-8

BT-AS-4

LPT-2

VM-14

VP-3

VP-4

VPH-4

List of Ongoing projects

Project Title

Production and evaluation of
bioactive compuds from indigenous
canmel milk proucts

Development of Milch strain of
dromedary and providing seed
material for genetic improvement of
the farmers heard

Studies on post parturient fertility in
Camelus dromedarius

Characterization of viral disease of
camel

Utilization of camel milk for
production of value -added dairy
products

Studies on possible use of calcium
nanoparticles as oral calcium
supplement in camels

Management of Trypanosomiasis in
camel under farm and field condition

Improved diagnosis of drug resistance
& pathogenicity of Trypanosoma
evansi

Clinico- pathological & diagnostic
studies on respiratory disease of
camels

PI
Raghvendar

Singh

S.C. Mehta

Sumant Vyas

Dr. Shyam
Singh Dahiya

Devendra

Kumar

Rakesh Ranjan

Sanjay Kumar

S.K. Ghorui,

S.D. Narnaware

Co-PI’s

D. Kumar
S. K. Ghorui

B.L. Chirania

R.K. Sawal,
Narendra
Sharma,

B.L. Chirania

S.C. Mehta, S.D.
Narnaware

Raghvendar
Singh

S.D. Narnaware,
R.K. Sawal, N.V.
Patil

S.K. Ghorui,
Kashi Nath

Sanjay Kumar

R. Singh

Rakesh Ranjan,
EC. Tuteja

Duration

2012-17

2013-18

2015-19

2016-19

2016-18

2014-16

2013-16

2014-17

2016-18



List of Ongoing Projects

Inter-institutional and externally funded project
S. No. Project code Project Title PI Co-PI’s Duration

1.  AICRP Nutritional & Physiological R.K.Sawal S. Vyas 2014-17
approaches for enhancing
reproductive performances in

animals
2. BTAS-2 Development of single domain S.K. Ghorui Venugopal, Meera 2007 long
antibodies for diagnosis/ therapy Venkatesh, R. term
Singh
3. DBT DBT Project High throughput Raghvendar N.V. Patil 2015-17
metagenomics approach for Singh, Banwari Lal
assessment and documentation of Meeta lavania
probiotic lactic acid bacteria from
camel milk
4. DST Task force on Himalayan R. K. Sawal, N.V. Patil 2015-20
Agriculture
5. VM-9 Development of a new camelid anti N.V. Patil S.K. Ghorui Long term
snake venom (Project (Associate)
Supervisor) Raghvendar Singh
R.P. Agarwal (Associate)
(Project Sanjay Kochar
Supervisor) (Associate)
P.D. Tanwar
(Associate)
6. VTCC- Network project on Veterinary Rakesh Ranjan ~ Rajesh Sawal, 2013-17
NAIP Type Culture Collection —-Rumen M.M. Ansari
Microbes component
7.  NBAGR Characterization of Mewari and S.C. Mehta S.S. Dahiya 2014-17

Jalori camel
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RAC and IRC Meetings

RAC Meeting

The RAC meeting of ICAR-NRCC, Bikaner was
held at NASC Complex, New Delhi On 27 March
2017. The meeting was chaired by Dr. Khub Singh
and attended by members of RAC of the Centre; Dr
Dr. B. S. Prakash, ADG (ANP), Dr. Y. G. Dugwekar,
Dr. T. K. Wallj, Dr. N. V. Patil and Dr. R. K. Sawal.
Dr. Sumant Vyas, PS and Dr. Raghvendar Singh,
PS, NRC on Camel also attended the meeting as
representative of Health and processing group of
scientists.

IRC Meeting

The annual Institute Research Council (IRC)
meeting of NRCC for the year 2016-17 was held on

\
DR .

Breeding panel meeting

21st April 2016 and the mid IRC was held on 12%
January 2017.

Breeding Panel meeting

The Breeding Panel meebing was held on 10™
January 2017 to discuss about breeding plan to
develop camel as a dairy animal and suggestions
were given for recording of milk yield and
production parameters. The meeting was chaired
by Dr. N.V. Patil, Director NRCC and was attended
by the following panel members: Dr. A.E. Nivsarkar,
Ex-Director NBAGR, Dr. J. V. Solanki, Ex-Dean,
Anand veterinary Collage, Dr. B. K. Beniwal, Ex-
Professor AGB and Dean RAJUVAS, Dr. Vineet
Bhasin, Pr. Sci, A. S. Division ICAR H.Q., Dr. S.C.
Mehta, Pr. Sci., NRCC and Dr. Sumant Vyas, Pr. Sci.
NRCC.

IRC meeting



Participation in Conferences,
Meetings, Workshops and Symposia

S.N Name of Scientist Conferences/Meetings/Workshop/Symposia

1.

and Designation

Dr. N.V. Patil
Director

Meeting of ‘State Livestock Policy’ Rajasthan'

West Zone Review Interactive Meeting under the
chairmanship of Hon'ble DG, ICAR

Brain Storming Session on “Physio-Nutritional
Approaches Enhancing Reproduction in Dairy
Animals” under the chairmanship of Hon’ble
DDG(AS), ICAR

XXIV Meeting of ICAR, Regional Committee
No.L

Regional Committee-VI meeting

Meeting for discussion on role, activities to
be undertaken by Agricultural Universities &
Central Research Institutes of ICAR located
in Rajasthan and to finalise the action plan
for active participation in GRAM-2016 under
the chairmanship of Principal Secretary
(Agriculture), Government of Rajasthan

Interactive meetings of camel herders

National Sheep and Wool fair

National Cactus Meet

Interactive meeting with camel rearers and camel
health camp

Workshop “Role of Camel Milk Therapy in
Autistic Children”

Committee meeting to prepare pilot project
on ‘Commercialization of Camel Milk’ at
Directorate of Animal Husbandry, Govt. of
Rajasthan, Jaipur

Interactive meeting

Venue

Secretariat, Jaipur

CIFE, Mumbai

ICAR-National
Dairy Research
Institute, ERS,
Kalyani

GBPUAT, Pantnagar

CAZR], Jodhpur

Jaipur

TSP Areas of Sirohi
district namely
Bhimana, Bharja,
Vatera and Or

CSWRI, Avikanagar

CAZRI Regional
Station, Bhuj.

Samb and Dholia
villages of Jaisalmer
district

Baba Farid Centre
for Special Children,
Faridkot.

Jaipur

NIASM, Baramati.

Date

28 April, 2016
06 May, 2016

09 May, 2016

30-31 May,
2016

13-14 Sept,
2016

22 Sept, 2016

12-14 Dec,
2016

03-05 Jan,
2017

15-17 Jan,
2017

21-22 Jan,
2017

24 Jan, 2017

25 Jan, 2017

30-31 Jan,
2017
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S.N Name of Scientist Conferences/Meetings/Workshop/Symposia

and Designation

Dr.R. K.
Sawal PS
(Animal
Nutrition)

Dr. Sumant Vyas,
PS

Animal
Reproduction

TSP activities in the tribal village

ISSGPU National Seminar-2017 on
“Improvement of Small Ruminant Production
System for Livelihood Security”

Annual review of the AICRP on Nutritional
and Physiological Interventions for Enhancing
Reproductive Performance in Animals

Interactive Meet: Camel and Human medicine

Interactive Meet on Camel milk for human
health

Kisan Gosthi, Exhibition and quiz competition
on Foundation day of the Institute

Interaction Meet with Camel herders and state
Animal Husbandry officials

Interactive meeting with farmers and students
on “Camel rearing and clean milk production”

Jajam Baithak, organized under Global Rajasthan
Agritech Meet, 2016

Interactive Meet on Trade prospects of Camel
milk for Livelihood

International Camel Festival, 2017

Workshop “Role of Camel Milk Therapy in
Autistic Children”

Scientist Farmer Interaction Meet

TSP activities in the tribal village

Participated and addressed camel farmer for
Clean milk production in Camel and self help
groups to enhance their livelihood

XXXII Annual convention of Indian Society
for study of Animal reproduction and National
symposium on Animal fertility and fecundity
at cross roads: Addressing the issues through
Conventional and advanced reproductive
technologies”

T I B fasm =t

ICAR Research Data Repository for Knowledge
Management.

workshop-cum- training of nodal officers of
KRISHI.

Venue

Kherada of Udaipur

District

CSWRI, Avikanagar

OUAT,
Bhubaneswar

NRCC, Bikaner

Sarupganj, Sirohi
Serera, Bikaner
Isra, Sirohi
Kalasar, Bikaner
Jaipur
Sarupgang, Sirohi
Karni Singh

Stadium, Bikaner

Baba Farid Centre

for Special Children,

Faridkot
Dholia, Jaisalmer

Kherad, Udaipur

Achla, Jaisalmer

S.V.V.U. Tirupati

Rajasthan
University, Jaipur.

TASRI, New Delhi

Date

06-07 March,
2017

08-10 March,
2017

12 May, 2016

16 May, 2016

27 June, 2016

05 Jul, 2016

30 Aug, 2016

06 Oct, 2016

10 Nov, 2016

13 Dec, 2016

14-15 Jan,

2017
24 Jan, 2017

22 Jan, 2017

06-07 March,
2017

24 March,
2017

06-08 Dec,
2016

16-17 Dec,
2016

24-25 March,
2017



Participation in Conferences, Meetings, Workshops and Symposia

S.N Name of Scientist Conferences/Meetings/Workshop/Symposia

and Designation

4. Dr.S.C
Mehta PS
(Animal
Genetics and
Breeding)

5. Dr. Raghvendar
Singh, PS
(Animal
Biochemistry)

National Symposium on Biodynamic Animal
Farming for the Management of Livestock
Diversity under Changing Global Scenario.

Review workshop of Network project on AnGR
entitled “Characterisation of Mewari and Jalori
camel”

7™ International Conference on Growing Trends
in Food Technology

and Nutrition for Public Health Care
(ICGIFP-2016)

Interactive Meet: Camel and Human medicine

Kisan Gosthi, Exhibition-cum animal health
camp and quiz competition on Foundation day

“Conference on Emerging Trends in Bovine and
Non-Bovine Dairy Sector.

Farmer Scientist Interaction Workshop on
transfer of new agricultural production
technologies among farmers .

Global Rajasthan Agritech Meet (GRAM)
organized by Govt. of Rajasthan

Workshop by "Role of Camel Milk Therapy in
Autistic Children"

Interactive meeting with camel rearers and camel
health camp

National Sheep and Wool fair

RAC Meeting of the Centre

Fel b gY D AIHRID IUANT DI qerar
A M & 9= H Uiiele Uiolde IR d_A

Tq do®, Foermery ugurerd faqmT, oo
HAHR

TSP activities in the tribal village

Participated and addressed the camel farmer for
camel milk products of commercial value and
its importance in human health with know-how
of camel milk products processing and their
packaging and sale to enhance their livelihood

Venue

Mannuthy, Thrissur,
Kerala.

BAIF Development
Research
Foundation, Pune.

J.N.U., New Delhi

NRCC, Bikaner

Serera, Bikaner

Confederation of
Indian Industry,
Chandigarh

CAZRI, RRS,
Bikaner

Jaipur

Baba Farid Centre
for Special Children,
Faridkot

Samb and Dholia
villages of Jaisalmer
district

CSWRI, Avikanagar

Animal Science
Division ICAR,
New Delhi

Jaipur

Kherad, Udaipur

Achla, Jaisalmer

Date

08-10, Feb,
2017

06 May, 2016

26-27" May-
2016

16 May, 2016

5 Jul, 2016

29 July 2016

12 - 13 July,
2016

09-11 Now.
2016.

24 Jan, 2017

21-22 Jan,
2017

03-05 Jan,
2017

27" March,
2017

25 Jan, 2017

06-07 March,
2017

24 March,
2017
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S.N Name of Scientist Conferences/Meetings/Workshop/Symposia Venue Date
and Designation

6. Dr. AK. Nagpal ANACON 2016 Animal Nutrition Conference Veterinary College,  9-11 Noyv,

PS (Animal Sri Venketeshwara- 2016
Nutrition) Veterinary Univer-
sity, Tirupati (A.P.)

7.  Dr. EC. Tuteja, 35th Annual Convention of ISVM& National Tirunelveli, Tamil 22-24 Feb,
SS (Veterinary symposium on Innovative Techniques, Emerging Nadu. 2017
Medicine) issues and advancement in Veterinary Medicine

to meet the challenges: Present and the Future.

8.  Dr. Rakesh 35th Annual Convention of Indian Society for Veterinary 22-24 Feb,
Ranjan SS Veterinary Medicine College and 2017
(Veterinary Research Institute,

Medicine) Tirunelveli,
TANUVAS, TN
Meeting with Divisional Commissioner in Bikaner 06 Dec, 2016

regard to exhibition stall of ICAR-NRCC in State
Govt Organized Exhibition

Annual review committee meeting of VTCC- NDRI, Karnal 09 Jan, 2017
RM project
Jajam Baithak, organized under Global Rajasthan  Jaipur 10 Nov, 2016
Agritech Meet, 2016
Participated and addressed camel farmer for Achla, Jaisalmer 24 March,
early diagnosis and health care of Camel under 2017
range managed conditions
Exhibition of NRCC activities on the occasion of ~Medical college 13-19 Dec,
completion of 3 years of Rajasthan Govt. Ground, Bikaner 2016
Kisan mela and exhibition stall of NRCC SKRAU, Bikaner 18-20 Feb,
2017
Health cum extension camp and Swachh Bharat ~ Kalasar 6 Oct, 2016
Abhiyan
Health cum extension camp on Foundation day ~ Serera 5 Jul 2016
of Centre
Interactive Meet: Camel and Human medicine NRCC, Bikaner 16 May, 2016
9.  Dr. Sanjay Kisan mela and exhibition stall of NRCC SKRAU, Bikaner 18-20 Feb,
Kumar 2017
Scientist International Camel Festival, 2017 Karni Singh 14-15 Jan,
(8S) Stadium, Bikaner 2017
(Veterinary i i b £ I i
Parasitology) Intiractwe meeting with farmers and stud.enas Kalasar, Bikaner 06 Oct, 2016
on “camel rearing and clean milk production
Interactive meeting with camel herders Dholia, Jaisalmer 22, Jan, 2017
Field Day organized by CSWRI, Arid zone Kotda, Bikaner 04 Nov, 2016
campus, Bikaner Kotda village
Exhibition of NRCC activities on the occasion of ~Medical college 13-19 Dec,
completion of 3 years of Rajasthan Govt. Ground, Bikaner 2016
Kisan Gosthi, Exhibition-cum animal health Serera, Bikaner 57Jul, 2016

camp and quiz competition on Foundation day
of the Institute

Field Day organized by Project Directorate on CSWRI, Arid zone 28 Sep, 2016
Groundnut campus, Bikaner



Participation in Conferences, Meetings, Workshops and Symposia

S.N Name of Scientist Conferences/Meetings/Workshop/Symposia

10.

11.

12.

and Designation

Dr. S.D.
Narnaware,
Scientist ( SS)
(Veterinary
Pathology)

Dr. S.S. Dahiya,
Scientist
(Veterinary
Microbiology)

Dr. Devendra
Kumar, Scientist
(Livestock
Products
Technology)

“Veterinary Pathology Congress- 2016”

and XXXIII Annual Conference of Indian
Association of Veterinary Pathologists jointly
organized by IAVP and Department of
Veterinary Pathology, College of Veterinary
Science & A.H., Chhattisgarh Kamdhenu
Vishwavidyalaya, Anjora, Durg, Chhattisgarh

Institute Industry Meet- 2016
ZTMC meeting

National Sheep and Wool Fair
Krishi Kumbh 2016

Western Regional Agriculture fair
ZREAC meeting for kharif- 2017

Health cum extension camp and Swachh Bharat
Abhiyan

Health cum extension camp on Foundation day
of Centre

Interactive Meet: Camel and Human medicine

Mela organized by Rajasthan Government

International Camel Festival, 2017

National Sheep and Wool Fair

Health cum extension camp and Swachh Bharat
Abhiyan

Western Regional Agriculture Fair

Mela organized by Rajasthan Government

Interactive Meet: Camel and Human medicine
Western Regional Agriculture Fair

Krishi Unnati Mela 2017

Exhibition of NRCC activities on the occasion of
completion of 3 years of Rajasthan Govt.

Field Day organized by CSWRI, Arid zone
campus, Bikaner Kotda village

International Camel Festival, 2017

Field Day organized by Project Directorate on
Groundnut

Venue

Durg, Chhattisgarh

NDRI Karnal
NDRI Karnal
CSWRI, Avikanagar

Muzaffarnagar, UP

SKRAU Bikaner
ARS Bikaner

Kalasar

Serera

NRCC, Bikaner

Medical college
Ground, Bikaner

Karni Singh
Stadium, Bikaner

CSWRI, Avikanagar,

Kalasar

SKRAU Bikaner

Medical college
Ground, Bikaner

NRCC, Bikaner
SKRAU Bikaner
IARI, New Delhi

Medical college
Ground, Bikaner

Kotda, Bikaner

Karni Singh
Stadium, Bikaner

CSWRI, Arid zone
campus, Bikaner

Date

9-11 Nov,
2016

17 Dec, 2016
17 Dec, 2016
4 Jan, 2017

28-30 Nov,
2016

20 Feb, 2017
09 Mar, 2017
6 Oct, 2016

5Jul, 2016

16 May, 2016

17-18 Dec,
2016

14-15 Jan,
2017

4 Jan, 2017
6 Oct, 2016

20 Feb, 2017

17-18 Dec,
2016

16 May, 2016
20 Feb, 2017

15-17, Mar
2017

13-19 Dec,
2016

04 Nov, 2016

14-15 Jan,
2017

28 Sep, 2016
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S.N Name of Scientist Conferences/Meetings/Workshop/Symposia Venue Date
and Designation

Kisan Gosthi, Exhibition-cum animal health Serera, Bikaner 57Jul, 2016
camp and quiz competition on Foundation day

International Symposium and 7th Conference of GADVASU, 10-12 Nov,
Indian Meat Science Association (IMSACON- Ludhiana. 2016

VII)

Interactive Meet: Camel and Human medicine NRCC, Bikaner 16 May, 2016

13. Dr.M. M. Ansari International conference on “Climate Change ICAR-CIARL Port-  8-10 Dec,
Scientist (Animal ~Adaptation and Biodiversity: Ecological Blair. 2016
Physiology) Sustainability and Resource Management for

Livelihood Security”.

Interactive Meet: Camel and Human medicine NRC Camel, 16 May, 2016.
Bikaner, Rajasthan

Annual review meet of Veterinary Type Culture = ICAR-NDRI, Karnal 09 Jan, 2017
Collection-Rumen Microbes project.

Kisan Mela KVK-SKRAU, 30 April, 2016
Bikaner
Krishi kumbh 2016 Muzaffarnagar 28-30 Nov,
2016
Kisan Unnati Mela 2017 ICAR-TARI New 15-17 March,
Delhi 2017
International Camel Festival 2017 Karni Singh 14-15 Jan,
Stadium Bikaner 2017
Western Zone Agricultural fair SKRAU Bikaner 18-20 Feb,
2017

Research-Extension-Farmers-interface meeting  Tribal area of Sirohi, 30 Aug, 2016
cum Animal Health Camp under tribal sub plan. ~Rajasthan.

Research-Extension-Farmers-interface meeting ~ Tribal areas of 07 March, 17
cum Animal Health Camp under tribal sub plan.  Udaipur, Rajasthan.

Encouraging farmers for self-help group for milk

collection and sale.

Interactive meet with farmers and school Village Kalasar, 06 Oct, 2016
children under Swachh Bharat Abhiyan for clean = Bikaner

milk production.

Field Day organized by CSWRI, Arid zone Kotda, Bikaner 04 Nov, 2016

campus, Bikaner Kotda village

14  Nemi chand qia T o= fasm w e Rajasthan 16-17 Dec,

Barasaa University, Jaipur. 2016



S.N. Date
1. 16.04.2016
2. 27.04.2016
3. 16.05.2016
4. 24.05.2016
5. 23.07.2016
6. 23.07.2016
7. 18.08.2016
8. 24.08.2016
9. 04.09.2016
10. 04.10.2016
11. 20.10.2016
12.  25.10.2016
13.  31.10.2016
14. 10.11.2016
15. 10.11.2016
16. 16.11.2016
17.  27.12.2016
18.  29.12.2016
19. 30.12.2016
20. 16.01.2017
21.  22.01.2017
22.  25.01.2017
23.  02.02.2017
24. 18.02.2017
25. 18.02.2017
26. 20.02.2017
27. 15.03.2017
28. 25.03.2017

Distinguished Visitors,
Appreciation

Name of visitors
Sh. Ravi Gandhi, DIG (G), BSE Jodhpur
Sh. Shiv Raj Singh, CVO, NLC Ltd. Tamilnadu
Dr. H. Rahman, Deputy Director General (Animal Science) ICAR, New Delhi
Smt. Krishnendra Deepa Kaur, Minister of Tourism, Govt. of Rajasthan
Sh. Simardeep Singh, IPS, SP, Kurukshetra
Sh. Otaram Devasi, State Minister, Gopalan Department, Govt. of Rajasthan
Sh. Sushil Chandra, Commissioner of Rly. Safety, Western Circle, Mumbai
Sh. Arun Kumar Agrawal, D] ACD Court, Bikaner
Sh. Mirza Irshad Baig, Ex-MP, Secretary AICC, New, Delhi
Sh. Rahul Pandey, IAS and Kritika Jyotsna, IAS
Sh. Prabhu Lal Saini, Minister of Agriculture and Animal Husbandry, Govt. of Rajasthan
Dr. Harjinder Singh, Writer, Birmingham, England
Sh. Rahul Kumar Goel, DRM, Jodhpur Division, NWR
Sh. Robert Kobneu, Kirihouse Trust, Oxford, UK
Sh. D. Kumar Guar, Consultant, Ex. PC, CAZR], Jodhpur
Ms. Bharti Naithani, Assistant Director, Tourism, Govt. of Rajasthan
Sh. Sanjay Singh, CJM, Meerut
Sh. Govardhan Raika, Chairman, Rajasthan Pashupalak Kalyan Board
Sh. Nishith Goyel, Commissioner, Central Excise, Alwar
Justice Banwari Lal Sharma, Judge, High Court of Rajasthan, Jaipur
Dr. Gurbachan Singh, Chairman, ASRB, New Delhi
Dr. L. K. Thakur, Institute of Pesticide Formulation Technologies, Gurgaon
Dr. G. Murlidhar, Head, Diamond Academy, Visakhapatnam
Sh. Radha Mohan Singh, Union Minister of Agriculture & Farmer Welfare, Govt. of India
Sh. Arjun Ram Meghwal, Union Minister of State in Finance & Corporate Affairs, Govt. of India
Sh. Chandra Shekhar Ray, IG/RDF/NWR, Jaipur
Sh. Anurag, AGM/NWR, Jaipur
Dr. C. D. Mayee, Former Chairman, ASRB, New Delhi
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Personnel

SL.No DIRECTOR

1 Dr. N.V. Patil

PRINCIPAL SCIENTIST

2 Dr. R.K. Sawal, Animal Nutrition

3 Dr. S.K. Ghorui, Veterinary Parasitology

4 Dr. Sumant Vyas, Animal Reproduction

5 Dr. R. Singh, Animal Bio-Chemistry

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

7 Dr. A K. Nagpal, Animal Nutrition

SENIOR SCIENTIST

8 Dr. EC. Tuteja, Veterinary Medicine

9 Dr. Rakesh Ranjan, Veterinary Medicine

SCIENTIST

10 Dr. Sanjay Kumar, Veterinary Parasitology

11 Dr. Shirish Dadarao Narnaware, Veterinary Pathology

12 Dr. Shyam Singh Dahiya, Veterinary Microbiology

13 Dr. Devendra Kumar, Livestock Products Technology

14 Dr. M.M. Ansari, Scientist, Animal Physiology
TECHNICAL OFFICER

15 Dr. N. Sharma, Chief Technical Officer (L.S.ES.)

16 Dr. B.L. Chirania, Chief Technical Officer (Veterinary Officer)
17 Shri. Dinesh Munjal, Asstt. Chief Technical Officer (Computer)
18 Shri M.K. Rao, Asstt. Chief Technical Officer (Agri.)

19 Dr. Kashi Nath, Sr. Technical Officer (Veterinary Officer)



Personnel

20 Sh. Ram Dayal Raigar, Sr. Technical Officer (Library)
21 Shri Nemi Chand, Sr. Technical Officer (Hindi)

22 Shri Manjeet Singh, Technical Officer (Electrical)
23 Shri Ram Chandar, Technical Officer (L.S.A.)

24 Shri Jitender Kumar, Technical Officer (Lab.)

25 Shri Rameshwar Lal Vyas, Technical Officer (Lab.)
ADMINISTRATION

26 Shri V.K. Pandey, Admin. Officer

27 Shri Ram Kumar Suri, P.S.

28 Shri A.K. Yadav, Asstt. Admin. Officer

29 Shri B.K. Acharya, Asstt. Fin. & Acc. Officer

Details of Officer / Officials superannuation 2016-17
S1. No. Name of Officer/Official

1 Shri Nand Kishore , Technical Officer (Lab.) superannuation 31.05.2016
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Infrastructure Development

Foundation stone laid on dated 16.05.2016 for construction work of new kitchen, dining hall, store and
connecting corridor in present guest house facility which has been completed during the year.
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