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Preface

I feel immense pleasure
to present the annual report
of ICAR-NRC on Camel,
Bikaner for the year 2020.
During this year, the Centre
continued efforts for genetic
improvement of indigenous
camel breeds for dairy
potential by maintaining
proper records of the milk
yield and analyzing milk composition. With
support of ICAR-NBAGR, work on identification
and phenotypic characterization of Marwari and
Sindhi breeds of camels was continued and surveys
were undertaken in their breeding tract. In a DST
funded project, efforts were continued on studies
on MHC diversity and its functional significance
in Indian camel breeds. Efforts in reducing calving
interval after early post partum breeding also has
been noteworthy and approximately 25 percent
of the total she camels calved in the season were
found to have reconceived during early post-
parturient period. The culture characteristics
and growth kinetics of fibroblast culture were
observed. In a project on studies on male camel
reproductive physiology and semen preservation,
different semen extenders (Citrate, Tris-Citic Acid-
Fructose) were prepared and semen was extended
and analysed at different time intervals.

Studies on physico-biochemical changes in
camel milk under different stages of lactation was
carried out and it was found that the total solid
was higher in the camel colostrum compared with
camel milk, however the fat content was lower
and protein and lactose content was higher in the
early days of colostrums in camel milk. In a study
on evaluation of udder health and milk quality
in dromedary camel, a novel mineral mixture
formulation was tested for prevention of clinical
and subclinical mastitis in camels.

Etiopathological investigations were carried out
on abortions and neonatal morbidity and mortality
in camels. Routine screening of camels of the farm
and field for brucellosis and trypanosomiasis
was continued. The E. coli isolates from diarrheic
neonatal camels were screened for presence of
different virulence genes. From cases of systemic
camelpox, the camelpox DNA was amplified

from formalin fixed paraffin embedded tissues
such as tongue, lung, liver, abomasum and heart
of infected camels. Molecular characterization of
sarcocyst protozoa was carried out which revealed
its close phylogenetic relationship with Sarcocystis
iberica from red deer of Lithuania and Sarcocystis
gjerdei from Sika deer of Japan. A short study was
carried out on efficacy of neem based formulation
for treatment of Sarcoptic mange in camels which
revealed clinical recovery of lesions in treated
camels.

In a project on exploring genetic variants
related to resistance and/or susceptibility to
infections by microorganisms causing mastitis and
skin affections, isolation of genomic DNA and PCR
amplification and sequencing of TLR 4 and TLR2
gene coding sequences was done. TLR4 gene was
found to be polymorphic in both Kachchhi and
Bikaneri breeds

In a DBT funded project on development
& evaluation of lipid based nanoparticles
of Quinapyramine and Isometamidium salt
for treatment of Trypanosomiasis in camels,
hydrophobic  Quinapyraminesulphate-Docusate
sodium (QS-DS) ionic complex was prepared and
in-vitro drug release studies were carried out. In a
DBT funded study on isolation and characterization
of camelid antibodies and its use as antibiotic
adjuvants against drug efflux transporters of
methicillin resistant Staphylococcus aureus, camels
were immunized with Qac A and Panx antigens. In
a collaborative research programme with BARC,
Mumbai immunoreactivity of one of the bacterial
overexpressed anti-thyroglobulin single-domain
antibody was demonstrated. In another DBT
funded project on functional metagenomics of
camel rumen microbiome for novel key glycoside
hydrolases (GH), metaculturomics study revealed
that there were a majority of unclassified novel
isolates in the culture bank obtained from camel
rumen. The potent bacterial and fungal isolates
were annotated for novel CaZymes through whole
genome sequencing.

In nutritional studies, cactus was evaluated as
energy source in the diet of camel and it was found
that molasses could be replaced with Cactus pear
both as source of energy and as source of binder
to prepare pelleted feed. In value addition part,
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the turmeric camel milk was developed for use
as immunity booster health drink. During this
period eight new bacteria from camel rumen and
milk were isolated, characterized and submitted to
VTCC-RM repository.

Sincere efforts were put in for extension
activities by all quarters of staff. The Centre
participated in health camps, Kisan Gosthis,
Kisan Mela and Scientist farmer interaction meets
under TSP, SCSP and other institute programmes.
Training programmes conducted at centre and
in the field have been beneficial and encouraging
for the camel herders. During the year not only
the set goals have been achieved successfully, but
also we are now prepared to shoulder additional
responsibilities for the welfare of camel herders
and camel species.

The encouragement and support in these
endeavour has come very positively from the ICAR

HQ especially from Dr. T. Mohapatra, DG, ICAR
and Secretary, DARE, Dr. B. N. Tripathi, DDG(AS),
ADGs- Dr. Amrish Kumar Tyagi, ADG (Animal
Nutrition & Physiology), Dr. Ashok kumar, ADG
(Animal Health), Dr. V. K. Saxena, ADG (Animal
Production and Breeding), all Principal Scientists-
Dr. Rajan Gupta, Dr. Vineet Bhasin and Dr. Jyoti
Misri. All the scientific, technical, administrative,
accounts and supporting staff of ICAR-NRCC has

been instrumental for this achievement and their
help and support is duly acknowledged.

I hope this document will be useful for
researchers, planners and development agencies
in promoting camel as an animal of alternate
utilities.

Artabandhu Sahoo

Director
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qreg iwnfaa AreER &1 facha fagver (sda 2020—Ard 2021)

Eoil fUell 9e™T | YId I B Ep) gadl | 91l ST
|
waiTs HiamRdY
1 SUHR 880 0 0 880.00 0.00
2 R 13143 0 0  13143.00 0.00
3 99 S SyareET 9975 0 0 9975.00 0.00
el 23998 0.00 0.00  23998.00 0.00
ITENAR / TIQIATEYH AT
1 g senfie 1877 0.00 0.00  1877.00 0.00
2 U 50 0.00 0.00 50.00 0.00
3 uRae ara 802 770000.00  769987.00 802.00 13.00
o 2729 770000.00  769987.00  2729.00 13.00
ASRIMSIEIN
1 SUPR 0 0 0 0.00 0.00
2 areRe® 1592 350000 226380 1592 123620.00
el 1592 350000 226380 1592 123620.00
SLAAL 2
1 aEn 35000 0 0 0 35000.00
2 UG 1298000 0 0 0 1298000.00
3 wor® 0 0 0 0 0.00
Bl 1333000 0.00 0.00 0.00 1333000.00
SLAL 1
1 SUPR 0 0 0 0 0.00
2 e s 251562 0 18317 0 233245.00
3 I 1187 0 0 0 1187.00
4 eeRes 18640 0 1995 0 16645.00
5  gmEn 41224 0 0 0 41224.00
6  ofaRad 40000 0 0 0 40000.00
Ha 352613 0.00 20312.00 0.00 332301.00
Hamg R
1 aEn 0 0 0 0 0.00
2 e 2y 79105 0 79105 0 0.00
o 79105.00 0.00 79105.00 0.00 0.00
SItad—Tag ARl
1 e s 651243 0 595971 0 55252.00
2 sy 600000 0 594729 0 5271.00
3 gEm 4300 0 19404 0 23596.00
4 U 499000 0 451500 0 47500.00
5 eneRE®s 50000 0 44953 0 5047.00
6  aifaRed 216000 0 207892 0 8108.00
7 THUEIR oI 60000 0 0 0 60000.00
& 2119243 0.00 1914449 0.00 204794.00

Eed




wgn o HIHSIY-USITh MMk Fidelgd 2020

ICAR

P e S e e
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4 QYRR 619062 619062 451500 0 167562.00
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3TTHUTA Iuciiardl

Is¢ JATAIRIBT gd g
ST FHAT 8, QS e A AR
R
TiEGId 4 g DI dfe
2019 # SRFSAT B S < el 9 2020

H 3O GIEdIA YUl HRA aTell 31 Helal o

gEBTA b by dddx f[awallia fby g 150

arferasT 1 - =T I A%l BT g9 Fa0T Yaeid
gigdTe JFafy (fa)

9. o dfe

(foum ufafes)
T AT 31 8.04+0.43
R ARKl 9 6.12+0.28
S 6 8.03+0.73
I 10 9.39+0.94
FaTST 6 8.70+0.70

2500.0 2144.19+632.75

2000.0 1632.32+283.22

1500.0 1265.55%£349.33 1278.27+206.67
[

X
1000.0

500.0

Parity

3 1. IRA Ua gEe Sl § e =idl & SRE
g Al
9% g8 "dcH

I 2019 T 2020 H GHT® S I §Y & T

et a1 S99 e T &1 SIUdIS W aren
Sl UR g Irgar fhar a7 | SRTd Seerdd
Y Y, TG A T TR & AR g
SIf&T A 8.04+0.43, 344.55+20.92 faF 4
1530.09+165.27 U1 & | e ¥ & ¥
U] BT YT I A Bl JoIl H d8AR 8T
(@ferpt 2) | gEEIA H qY AfT Al & w9
fafaer off (o 1) |

gigdld dfer (fa)

344.55+20.92
330.44+37.25
323.50+54.41
385.30+42.18
318.83+33.33

THET fhy M| feT 2965 Y @ T ofaR, Y
GgcH @ Sifdel Pl fawaflid fdar | Sl &
T H 991, YIS, olaeisl, 991 jf2d oY  ff o
& A I AT 9 T 9T g SE & 9Hd B
T dTfoldT 2 H SRR AT 5| 9 & HHed @l
DA, U g8 BT A, Rl I I DI I
TEedqel $U ¥ UMIIT Rl B | TUDTA b TRHA
A1E H g¥ & A= gcd I 991, YIS, 99T M2d
31, olaeiol 9 el O Soaad Wk R o (R 2) |
B & B3 Afed H 4 Y olfeT Haidd off 79
U H FAT BT Ui <Ad9 9rT 37| Y FEeH
TR id & g9@ |1 arn @ (7 3)

1530.09+165.27
1093.77+£121.74
1471.94+315.07
2098.64+399.84
1295.13+236.10

AIfT®T 2 : 9RAN U HISI Hedl & §F & °chl BT FAaq ai Jed

e e ELill qidH GECEK THUIUH EASGIN
Y AT 2965 2.60+0.03 2.99+0.01 3.95+0.01 7.90£0.02  10.50%0.04
W %% % %% %% %
EIE2RA 1015 2.68+0.04 3.05+0.01 4.01%0.01 8.03£0.03  10.72+0.05
S 533 2.65+0.05 2.98+0.01 3.93+0.02 7.87+0.03  10.53%0.07
Gzl 1026 2.46+0.04 2.97+0.01 3.93+0.01 7.86+0.03  10.31%0.05
LIS 391 2.60+0.05 2.97+0.01 3.91+0.02 7.83£0.04  10.44+0.07
IE 99T W 33 NS G i o
RCHS 1566 2.27+0.03 3.000.01 3.98+0.01 7.96+0.02  10.22+0.05

|l 1399 2.93+0.03 2.99+0.01 3.92+0.01 7.84+0.02  10.77+0.05

1P p<0.01, TP, THYYH, Bl S
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—eo—Fat —e—SNF Total solid —e—Lactose —e—Protein

14.5

12.5

10.5

85 Se—q_

6.5

45 e~ o o o . N N

25 %w—éﬂp&w?
0.5

e P

—— Oy

1 2 3 45 6 7 8 9 1011 12 13 14 15 16 17
Lactation month

o 2: guee & A= 9841 4 gu & gedi § =

M Fat MProtein Mlactose MSNF BETS

10.53 10.70 10.33 10.25 10.55 10.64
12,5

10.5
8.5

iy 398 4 3EE B ED2 W97
45 268 2.66 2.51 2.43 2569 271
2.5
0.5

1 7 3 a 5 6

Parity

oA 3: 91 & 99 gy "edi § fAear |

fHFN S d O B qoF 91
gfg smia (Shva) St & SfiFiersy &
qHEg BT ASTAT

S U B d8d 55 BN S B
gfEg BEIF 9 & 613 99 UIR Jad WUe H
GIRARIR—IRUBUTY gRT ATIAR1dh fA=Tdr &l
UgA B g a7 afy, foim 9 SiHIersy &r
ve R yve (@R) 9 <99 & 99T SH @l
Hg—oR (A8 UARVI) & ¥U H U Hd 8¢ Ud
INgP dATedd BT STANT {HAT TAT| 39 JLTIT &
RO RaRY fleNT S5 § o9 fafa= sii|rersy
Ardl, AT 9 1 Ui U g9 SAIesy @l
fIH T H O @ 9HI doid IR YT
AEYUl gl o | Wil Wl g IS SiAesy
H S & AT do B =AdH 9 AT HH
42.51+1.10, 38.14+1.23 T 37.04+1.23 fHUT o7 |

ARATS! 9 Ry=efl Iv¢ &1 @eor quia (ugg
ATEIR® FId IR TAITSIRIR & Arel
EECE AR RIS EI))

ARATST 98¢

T SR O 6 Tl @7 23 d8<diell & 87 T1di &

169 fora URaRT & far Tam| 39 SR 1324
Il & 98T UNIRG Aol DI o fhar |
Td # wfaed 6 Rrell § 9 N9 ot 3o RRE,
SR, 9 SIGef®R H dadl ARATS! S% & Ul
ST Re o | ARATS] AT SRR UTedl, SEYR g

qreR forell # HigE & SR |d # uga wifal &l
95 Ufrerd I AT Bl hax BT 2 |

ARATS! I% % ®I o9&l grell @
SierqR 57l # a1fere off | aredr fofel # SiegR
el @1 =1 9 o g3 H ARATS) A% UTs
TS | ARATS! ST BT UGE T T © | BTl
Jg Tl WX I e R D Ay fAfdy gBR B
gl hdl | ARATS! 9% &1 RN oI 9 7e99
JMHR BT BIAT & Td SADT el Tad IR [T
J IraReyd BIdT 8| UG IR A=/ FUTe
gIdl 21 Bic 9EFY 81 S9d U Bl WS
BT 2 | gRATS] ST BT MHR FeId A ABY
gST BIAT 8| 9 by W@¥d & 81T 8 | HIS
BT JAMHR ALTH BIAT 8 | BT BT IS (W avg
¥ fefRra gar 81 9ave ARars] Sl @l
BTl &I dlsTs, INR &I e d &dls Hy:
216.86+0.50, 165.27+0.39, Ud 202.37+0.54 TH
off | 9k HRAIS! $c HI BIdl &1 dlsTs,
INR Pl TS T Hdls HHIE 221.16+1.54,
169.08+1.60 TG 200.96+1.73 AH! &l | 9 ST
& USHIT &dl H I UlAdl §RT Golell d
@RI 99 MM gAQ MY | ARATS] B Bl
qrer et fodar (90 wfererd) SuTeTaR qamil /
AR ST & 7| dad 10 gfed A &
Sire, faedrs, g, ysirad @ jreqd 99 |
Tfed | gas 9 WH B gY DI AEdd
df&T AT 3.00+0.04 ol d 2.45+0.05
frex off | ararsy S ¥ yfafed &1 sidw
Y SOIEF 5.11+0.10 e g9l far T |
ARGTS] STl & gU A I, YHUAUE (T
fed Br¥), WEH d dAdersT HHI: 2.68 6.96
2.85 T4 4.31 Ufaerd &<t f6g 17| I’RR @ 91
ToTIT § HIT G AFIS @ AETH B § | i
I DI AFE, X BT A HA: 5.09+0.21
AT T 43.84+2.19 AISHIA T AT G Aol
68.11+2.57 gferera urg 78 |

Rref S

g Id SR 9 dreiR fTal @ 6
Tl B 61 WAl H 186 S UTAAd! B I
fopam AT | I8 T HIMford B9 SRR T




qreax forell & <ra e ® Ui ol @ 1 Rief
XA HRACAT JRIGEI WHAT I Fe 1l H Bl
2| daat 32 ufawrd feari @& U fa9y $u &
el STl & THg BT B9 URIT TAT| 9 AR
D ZUS SR STl & AR el Jor 8RS,
IRR, HAAIE 9 GRISUS] qT deak el &
TR g RTTeT st el § o 9gad 9§ uTs
ST B 39 S DI Ul @ feaEl @ U
§Td! AT AT 1244 o1 | ISR Tl & HB
foaml & urg W A G # I A% off | 39
A & 768 I B d18I ANING AA0N H Tl
o ar | Rieel TRl & ST BT I g )7
T TSl YN UBR BT o | BIlfd I8 Nalel 9
H e R dd i forg guoem | Rl TR
P I BT RR 9299 F 9 SMMHBR Bl 8idl ¢ |
8IS WM ATHR & B & U= /B SIIaRl H
ferae 8 dedT T I&dl 8 | S9d &I Bl
I RR & Tedrgdd oo Y& € | Bl & U
fIefd 8T 81 IRR & aTal [rae ¥ A1 9
g H 9EE B © | 39 S P gY QA Bl
AT T BT & | SRR el &1 31
e BIAT & W HOd H I§ dAchl gl I&dl
2| Rl a1 @ Sefal & o & e,
YRR B qHEIE 9 HAs HAW 206.80+0.47,
164.54+0.49, Ud 194.43+0.42 4T off | IID
ARATS ®E ® Bl I AreTE, INR & oIS
J HATS HAM: 204.13+0.75, 167.40+0.67
194.31+0.41 991 off | Riefl S &1 ure atet
fra uqg@ U ¥ ogd (60 wrEal), JReH
(16.60 WIAEI) G TSHT /AT (1550 W)
FHE 9 9| 39 A Bl U drel 10 BIAal
A P4 [HAE ofe, Wi, qgdre 9 IegRIfE

TN
ST Ul

S WHEEl 9 O | 39 A% 9 gaE 9 A DI
AT G AT 2.39+0.02 0 2.74+0.05 e off |
et i & fog sia <% gg 5.71+0.10
ex g9 fhar Tar o) 39 A% @Y Sl |
g g8 H a1, 94T 2T 31 (THYEYH), Ui,
AdSIST d IduT hHIT: 3.12%, 6.96%, 2.85%,
4.31% 9 .0.84% 9fIerd gl Y Y| g H a«dT
B ATAT Th Heil 4 TR STl & 7 B
e forw 8¢ o | 911 & R @ 3 aHTg
g AN HAL 3.84+0.09 HHI T 59.75+2.20u
HTGShI o dAT el Hoofl 85.83+1.31 Bl

aTs TS |

ARAT S5¢ Ivel ¥ va.va ). fafqedar 9 s
PRTHS I8 bl W HIAT (Sr.ya.dlargfea
LIREISEL)

I5¢ BT TH.UA A SRl Sfi|

I I A%l D UH.TI. AL —S1LR.1L.5H
S el 2 dd Rerd Il 8, @ 496 99 YA
B gafeha fear A1) 39 &3 Bl JIHATT
forar T | faafia fey Tv SLua.w. F9q41 &l
wEgn, yaetha fey fidtemR. 9941 g fdy a1y
FIHHT BT fqaxor arferdr 4 § far AT B
9goUl A &1 g B & AU STl
BT fageioor feam wam | A fAelvor B
R |l |ral Tl | yaftia em 9gsudr i
TS | TRATH—2, 270 99 UIR Fad BT & q«
IE YAl & & 116—385 dW UIR b HeA
BT g3 BIAT © | yaferd &/ § 149, 204, 270,
351, 395, 396, 449 T 450 d 9% UIX R AIHH
foregard oi$ TS| 39 Prerare H A 149, 204,
270 9 3519 TR & 99 UgEIF—2 &F H Rerq

ArfA®HT 3. TUA M SISRA S 8 Tl IR SLUA.CAeN™, YRR Jaee g srgshHAvT &l Rerfd

. G&T Tl faafia gy
1 o 50
2. EICIE 35
3. BB 50
4, Hrerdl 30
5. Riaeh 50
6. EERGREE] 50
7. Far 50
8 ARAT 40
9. xIE 45

400

gaftfa fiflem A I TR
45 40
32 27
40 37
25 21
35 31
50 33
30 22
257 211
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BASISTIEH &1 Mgfed St A%l # 9
JEIUAT Tl ATHA TR &I Uellel $I Uga &l
TS JEf) o T § 34 9 9 236 d 950U
99 UIR dTeil S8 &1 SiHEIersd & |aroid g
§B Axl H 3 SIAICIST & A Yg TY |
i1 ofiers TR SARTdd & IRUTHRG®Y
AT 3F & Faed H HI uRad= gai | gsiId

g IFD! AT | AT AqHA Ar=Tar BT fagetor
fopa a7 | Faxor ufasy (Ued) faveyor 9 uar
Fodl & b dafa § &= agodla dierg o
Rerd vefiar &9 wyad & 2 |

12 faf=1 Trersy ufoe < Ty (arferaT
4)| ®HWI T H HIiOd ey fafderar

g BRI 9 Ol H Wed hH gwliesy
fafaerar ar$ e |

ArfTdT 4. THTAN SI/IRA TRIF-—2 &3 § IR T gelcgy, Ufiey S &1 THUALSIeTR.I—2 Sid

®. 9. ERICEL Cil o D
1 GAAC 3 4 1
2 GAAT 1
3 GAAY 1 2
4 GGGC 17 7 12
5 GRRC 16 14 10
6 GRRT 1
7 GRRY 3 6 6
8 RAAT 1
9 RAAY 1

10 RRRY 4
11 AAAT
12 AAAY

T AT ELG g gl
1 5 4 1 19
1 2

4 15

8 7 2 5 58
5 8 9 66
1

2 1 9 27

1

3 3 7

2 1 3 2 12
1 1
1 1

=R, T—oRTHN, B—ho], TH—HATS!, THU—HTT], STUci—STTelNT, TH—RTwei

35 T UH.UA A SL3MR.U. i+
.ol SremRu 9 a2

TH 1012 o R AHS dlell S Bl v
yattfd fear (o= 4) f9H 246 99 R arem
-2 ¥ SERerd Bar § ol fb yatid &F @
385630 9 YA b e AT oie © | fafe et
fAf=T STaRi & 3T fagelvor W 1012 999 TR aTof
GUE § Bhael I WRIMI (442 T 527) W QI THUAUT D
UEAM DI TS | I§ THUUN 246 9% R T TaRiM—2
@58 99 143 9 99 W UTg TS | TAYY! 58 4 RJH |
& 7 U (@A ol g BT JMeAIedE H gRkac)
3R 143 9 UM W SN 7 <1 QRT3 TSN @l

el W uRed) gN| ST H IgoUs ey Bl
3rrgfed 1 ey fbar T (qrferer 5) |

o 4: TRI—2 & H ol THUERN SITRY 9 &l Udb
yaffa @vs (1012 99)

AIfADT 5 : IF & TATAASLARLIAT TFH 2 & IGOUDI clldhls B ol g SAA1egy Mgfed

SfhiFirersy smgfa Teller amgfa
ARl SIRY gal-—2 @1 58 df Rerdl R Rerd dldw—1
B4 T o 4y (o & v il
1 CIGAGK 25 0 2 23 0.04 0.96
2. oINS 06 0 3 0.25 0.75
3. O] 06 0 0 0 1
4, ﬁmir_ﬁ 05 0 0 0 1
5. JHY 42 0 5 37 0.06 0.94
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ST Ul

THUARISIARY Uadls—2 @1 143 4 Rerfad ux Rera diea—2

%.9. Tl T Stroft
1 CIGIEK 25 22
2. SHITHE 06 3

3. TS| 06 6
4. Fare 05 5
5. S99 42 36

T DI HAT, TTHAT T IJATRT G B
qrel @ 01 9 S=a qou ard Tl B
frfor (g HigeIR—MIgHSsaIRanTsg &

1T IR AT URATSIAT)

52 9% SRfSIT & dTel BT 7T qoar g1
G (D) B FEIAT BT TAT| 9 B
MU Gl | gHEtd fafa Aueve SN 9Tal
B IO qAT fAf=T o ATIgvel Bl dTford]
6 H QU AT T Udh cRSY A IiRIaH
278.46+43.43 UM 9161 U< BY| WaAlfd qred
fIHFR T ® SRFSY I (485.42+94.06 TTH) AT
AT B! A b SRISY I U (140.06+29.70
UTH) BT | Sl A I1dd BTy 276.83+80.89 UTH dTet
qT A ERT 9T $els SURT 279.86+42.87
U dTel YT fhY 7Y | Tt Belg & Jad- aAd
4.51+0.39 e &1 fohar Tar| g8 9 w=i
ERT 91 Hls H 4.23+0.54 fA-iec T o 9
PS8 4.84+0.55 MAFie T fdbar mar| =i
T Hdl gRT 911 ®els & QR U dI THTs
HEqUul ¥U ¥ =1 &1 o | I§ HA gRT A1
BHTS B R 3.93+0.22 WH G DAl gRT 9T
BTTg BT R 4.27 +£0.43 T oY |

ArfeT®T 6: IRAI (6 Hasid I H ddl Hely
g 911 & 9 HUSUS A gRT §Tdd $els &l
PN

faavor | e
e Hels W 3 () 52 165.35+6.98
EEPGNENEIRNE) 40 71.29+2.40
qrefrg N2 (Fferer) 40 57.15+2.61
faws Ve (uforera) 40 14.79+1.16
WUl TS (JH) 41 4.08+0.22
R BT AN (ATSHI) 41 30.08+1.49
It wer ¥ forar m 9g (fee) | 52 4.51+0.39
T W e N B AR () 52 | 278.46+43.43

99 gIRT 91l ®elg bl Uge+

9 gRT 8% & did dels &I Ygu
THIRARAT, dpT=R & 18—22 IFRA 2020 BT fbar
AT |

S ad it Eil
3 0 0.94 0.06
3 0 0.75 25
0 0 1 0
0 0 1 0
6 0 0.93 0.7
I8¢ ol

TP Ha9Id S5¢ H Fid SURT Blfach
DT IegYg-
qid SURTd YSI=I+

T AT 2019—20 B SR ATg 52 Sl
TR T 1T (ATfetaT 7) | arefrevl AT SRR
A gd 19 Sl @ S T8 H 13 A
T Bl SURT & HRUT 575 A R & ATl
Hafifd exarr | s9H W 5 Sl Tiid
gS | PRAETHIA & S fen—Fdel & dsd
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TEI @ UM P G B gols 9 AY gl
Sl @ fdr Sifa € (gear SuRefa
S famr S fd el @ gre § Amrae
W g4 R ST &) AR HRarr 47 | 39
UHR B Ufhd] IWINT <1 & 60 a7 918 Ho
33 Sl dafifa sxarg g FH 9 13 TR
8% | 39 UBR eI H WA B 52 el A
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Hol Sl H ¥ I 25 RRid g THad
gs Ol fd a1 A & e & IA<R P BIBI 8a
TH HH B Al & (Aferdr 8,9 T 10) | Sl
& UG TR B BHR SIa—ARADI YhIgal
SRT WRAET AT (AIferdr 1) | id SR T
8% 9 WA & Sl § ZIRRIsSY & A4
Heayol wY ¥ =1 o 52 &R Nl R &
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arferdT 7 : <id SUWRIT g § i Sef~af
BT faazor

AT SURTT b HeFA ¥ M Bl 52
SIREN
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Yo IuRerdt e wwafifa 13
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AIfAPT 8: 2018—19 & SR UHAIKR T 8g SHeidl # &l A & drd I Ade TUT 2019—20 B
SRM &M & G

®. 9. Ei+ ygel Fid Bl afda a1 EGAIC I B B G i

GINEC GINEC aria IR
1 97233 30/1/19 16/3/19 28/3/20 422
2 Tq 123 5/2/19 26/3/19 3/4/20 424
3 disas 15/1/19 14/3/19 9/4/20 451
4 TH 69 23/1/19 12/4/19 14/4/20 448
5 el 20/2/19 8/4/19 13/4/20 419
6 ST 269 6/2/19 12/4/19 17/4/20 437
7 P 175 27/1/19 10/4/19 20/4/20 450
8  &e33 26/2/19 16/4/19 24/4/20 424
9 639 4/2/19 26/5/19 17/5/20 468
10 347 12/2/19 26/5/19 1/6/20 473
11 D 237 14/3/19 29/5/19 1/6/20 444
12 e 7/2/19 26/5/19 4/6/20 483
13 63 1/3/19 26/5/19 4/6/20 462
14 o577 4/2/19 26/3/19 - -

T 257 SIRASTHRT 257 B G[elTs 2019 I ZATIA TS ARBR DI RIFIRG AT 71
Pl 177 G dIBINT 637 dT& H el 83

arfetT 9 : Sef-al o ggdicay Uoi--1d UeeiH

B i) ERiEEE G qcH dai &1 aE (2020) R 20 TS 2021

ariE B T

1 N 735 2/10/19 abort 13/3/20 16/3,24/4,9/6 7 698 e T8y

2 o 229 26/12/19 13/3/20 16/3/20 S 388 T

3 695 21/1/20 13/3/20 16/3/20 «q710 e

4 P 211 6/12/19 13/3/20 16/3/20 b 218 7T

5 263 16/1/20 13/3/20 16/3/20, 20/4/20 S 382 IR

6 | 265 16/1/20 27/4/20 @ 238 T 8!

7 289 13/1/20 29/4/20 9 388 I

8 | 4719 19/1/20 16/3/20 17/3, 24/4, 9/6 41748 T EY

9 q717 18/1/20 16/3/20 17/3, 24/4, 11/6 q722 T 2T

10 609 18/1/20 23/4,11/6 9« 764 e T8

11 91623 20/1/20 16/3/20 17/3,23/4,11/6 9766 T 2T

12 §e97 23/1/20 17/3/20 18/3,23/4, 11/6 &) 748 e TS

13 b 215 23/1/20 17/3/20 18/3 b 218 T 2T

14 277 24/1/20 17/3/20 18/3, 24/4, 11/6, 22/6 S 382 AT T8y

15 TH 111 26/1/20 17/3/20 18/3, 20/4, 11/6 TH 86 Rl

16 b 261 30/1/20 18/1/20 19/3, 24/4, 9/6 b 238 T 2T

17 Tq 141 23/1/19 29/4/20, 11/6 THq 56 e T8




..

18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

..

U o W N =

g EREEE G Yo ai @ IR (2020)
GIRIEC]
@ 255 1/2/20 27/4/20, 11/6
7 283 29/1/20 18/3/20 19/3
41701 10/2/20 27/4/20
T 145 4/2/20 27/4, 15/6
1631 10/2/20 27/4; 8/6
91607 10/2/20 27/4,15/6
o 305 12/2/20 27/4,15/6
@ 253 5/2/20 27/4,15/6
669 8/2/20 29/4, 8/6
P 205 24/1/20 29/4/20, 15/6
91751 28/2/20 29/4, 8/6
1303 2/3/20 29/4,15/6
313 5/3/20 29/4, 8/6
Sl 267 14/2/20 4/5, 20/6
733 14/2/20 4/5, 20/6
P 165 17/2/20 4/5, 20/6
TH 149 19/2/20 4/5,17/6
Ty 81 24/2/20 4/5,
41661 28/2/20 7/5
595 6/3/20 4/5, 20/6
TH 169 26/2/20 7/5,
P 275 12/3/20 11/5,19/6
T 161 12/3/20 11/5/20, 19/6
97 647 12/3/20 11/5, 19/6
P 269 12/3/20 11/5, 19/6
233 28/3/20 15/5
P 273 31/3/20 15/5, 19/6
41729 2/4/20 15/5/20
1727 22/3/20 15/5, 16/6
TH 123 3/4/20 15/5, 22/6
41545 9/4/20 4/6,
TH 69 14/4/20 4/6
TH 61 13/4/20 4/6/20
269 17/4/20 17/6
10: 3T a9f # Sefal # acaor 4
St &7 oo D aREg ool P dRE
2019 2020

41545 15/1/2019 9/4/2020
S 233 30/1/2019 28/3/2020
ST 269 6/2/2019 17/4/2020
TH 123 15/2/2019 3/4/2020
TH 69 23/1/2019 3/4/2020

Gikd

@ 238
ST 382
d1 748
TH 86
41 764
41607
ST 305
@ 234
41764
K 238
1722
ST 303
ST 388
ST 388
41748
@ 238
TH 86
TH 86
41766
41650
T 8
% 218
TH 56
41 748
K 234
ST 233
@ 136
41764
1722
TH 86
41764
TH 8
TH 86
ST 388

20 T 2021

B TAIRE
A e
RRIIEE]
RRIIEE]
A e
RRIIEE]
A e
A e
IR e
AT e
AT e
RUREISE
EEIRE)
EEIRE]
RUREISE
RUREISE
RUREISE
RUREISE
I el
EEIRE]
RUREISE
EEIRE]
EEIRE)
EUREICE
RUREISE
EUREISE
ECIRE)
I el
EUREISE
I el
iEIRE]
iEIRE]
REIRE]
RULSISE]
iEIRE]

T B daNg

2020
4/6/2020
15/5/2020
17/6/2020
22/6/2020
22/6/2020
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arferdT 11: TR HI—IAR—AST Uhlgd I Sl & Tyoiy Rerfa & uve

.. Dl FalRiss  dfrrmw wiwwr wifsaa AfARrm ga oida tegfim gffafrissa
Wi S|

R/ forefy ./ faeht./ forefy. / fach.y  faelt./ faeh /S<f
Sofl.  Ufdgade/ Sl Sof.  wie@/ sl sl sl

oflex ofiex
& 23.11 96.72 829 397 14918 3.8 5.15 3.97 36.89
(49) +2.36 +2.91 +0.13  +0.13  +1.80  +0.08 +0.14  +0.09 +3.30
3
wfr 21.80 98.70 840 398 14984  3.64 5.0 3.99 39.93
(14) +2.63 +3.65 +0.14 4031 +412  +0.14 +0.12  +0.20 +5.42
wfe T | 23.63 95.93 824 396 14891  3.14 5.20 3.96 35.68
(39) +1.68 +3.80 +0.14 = £0.14 £1.90 +0.08 +0.19 +0.10 +4.06
g
@id S | 22.37 97.31 832 394 150.68  3.66 4.99 4.01 38.09
. +2.77 +3.66 +0.13 033 436  +0.15 +0.13  +0.21 +5.51
(13)
aid SR | 21.25 100.30 823 392 14695  3.23 4.83 4.01 25.77
S +.01 +4.24 +0.13 019 280  +0.09 +021  +0.11 +2.82
(21)
Nl
aid SR | 21.68 99.16 826 393 14838  3.40 4.89 4.02 30.48
Celg +1.63 +2.98 +0.10  +0.17 = +242  +0.09 +0.14  +0.11 +2.92
(34)
e 1A | 27.62 90.01 841 397 15391  2.84 5.67 3.74 44.88
(9) +3.97 +9.18 +0.40  +0.14 246  +0.20 +0.41  +0.27 +9.21
qQ
ST 24.44 92.96 827 418 14661 3.8 5.78 4.03 61.25
(6) +2.36 +8.55 +0.30 | £0.47  £2.55 +0.13 +0.40  £+0.22 10.42
ERl 22.92 97.24 830 394 14953 3.8 5.06 3.96 33.49
(43) +1.58 +3.09 +0.12  +0.14  #2.01  +0.09 +0.15  +0.10 +3.14
S afgdl /st SHdP B TAT BT BRBC—TPI—HATST H UHd

ot Realectiee HVRIbET b1 Qe Gaeia goar 00 Tm%(aﬂ“)_'s:””fﬁaﬁ@é—@% gl A
rEfdred quia gd S9@1 famg uR aRkReor "R « ,(3 TR Tl e
_ Sl HAdd (Taaere) Afe) gRT T6whRoT 9

B FoR BT FERAT H ST B Hoidifer | HaeE Bq & ¥R H gier w3 (7rF 5, o 6)

o 4 : S5 B B A Hdd BT GUBT o 5 D & AT B gs, U T TolgHicd SUER




3t 7 fhaleaTe PIRIBISN B gl

fhaleee BIRTPIBI &1 9fg drsfeaq
q dqefq d&evr quig

39 Tl Tfafaferay o1 g1sT Wies gewaeft
P FEEdl 9 wEr i (f7F 7) | e
PIRTHIAT B Fds H JS1d B &HAT Bl I
II9 TG UG HUSUE AMI| e b e H
g AT AR arell [helede ATHRBIT gite
W A YSIla Bl (halede & dged &l ofv|
39 fhaleae &1 el (wfafares) gfg
a1 (R 8) a1 T AT der g gfg UTh Hae
™ & oMl 2—3 fadl § o (H) sfawen
¥ g YUH gfg den 7 9 T frean
gfg T ord # gfg # & (wicy Urase) eIl
2| foud g = wieror § waftfa sifre] 77
gferera a@ Shfad (R 9) urs TS |

No of cells per well

15.00

10.00
¥—No of cells
per well

0.00

0 2 4 6 8 10

a1 8: fhdleTRe BIRIBIAT BT glg ATH

% viable count
100%

50% - .
B % viable count

0% -

o o fhaleae IR & Shifaddr

ST Ul

'Wﬂco

T3 6 NSIER SUAIRT Sedd Haidd BT dded

frr=rama aRxeror

Hae SR T S fhaTeiRe BIfTdhTall
1 =TTy gRReror fbar 121 | 39 &g SIsfAesd
TPIRITSS  (SIUHTHSN, g ARIH &1 10
GIRISIe) T AT b 121 | oRie< dl &S &
q1E YT BIRTBRT &1 Uoie &I, 1 fFell fe=am
TRRETT g Heed JegH H AR AT 9T oA
# —80 il I<ie W wvsIRa foar ar e
Tl &7 &f9a Asgror gaa Ferara giRReror
Sl ¥ HaRT & fear T |

frara afReror SuRIT 39 feat @1 37 ol
IS R drex 917 § 1—2 e a6 S« § o9
TP IR Uare] = < d9 Tb SR-IT AT TJAT 39 &
BT 15 Tl eraaT @1 AferdT # Marar forar |

g9 ugEarq fhdlsaree @ gfg
drs-ifead 9 dasfa d&ror quig

g afReor &R 9 gd fhelere
BIRBIBN BT AT BT AT BU F TGIT 77 |
grad gvaTd fhsileiRe BIRTERN &7 Jferenferd
1% (R 10) 91T AT | $9 UTH A U1 Fretal
g b gfg e & g 2—3 faAl # o
IR IHD YA U gl AT T2 5 d fas

No of cells per well

15.00
10.00 *®
o ¢ 4—No of cells
5.00 ’."“ per well
0.00 T T T T T T T T T T 1

0 2 4 6 8 10

3 10: g1 veErq fhaleRe PIR@BRI &1 iy I
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P e S e e

BT gfg UZaT UTh & 3T H $1 DIRABRA
@ gfe 7 F (wiey 3raven) TrE T | R0 =g
SIS TRIET H F PHIBIC 48.75 Uferd d& Sifdd
g g (R 11) | Fafdha dIR¥eRT | IRUA.T.
faafira fvar = [ |t |/ &3 oY | 54
SHABT BT IRIB dled & ISWIT A dR TR
TN T 7T o1, 7 SHdd G FlRep D I8
R gRFA | IS SADI BIERt # B gfe
& ars TE | gTolife feiE TogH ¥ SUUR &
e 3 SHae T # gfg @l T geogH
¥ SUAR & BRUT HAdbl & AAY g 394 HIG&@

YIS BT Ura 81 SIIAT 8 | Sadid A H Jiojg

% viable count

100%

50% +——— — .
M % viable count
0% - See———
il

BIBIBN BT AT A 3T &I BT BIROT T
2 T AT B 59T BIRGRIT Bl G FIRd Pl
A8 W e H o 7eg IRl 2|

ST Bl YOI BIRIST BT AegIT vd
4 gReror

AMES A BT SN HRA gU e 9 4™
& T g Y qer eMe 4 fawRe (Rige,
fou—wgfcd Tis waere) a9 Y| 4R @
faeaifia oo | 4 & A= FHI=RTe W)
Ar=—f=1 arueusl =g favefya fdar |

Iid & A= W)l R Sl & gy
¥ Hifqea—vld WA s 9Rads vq
ENCARE RIIC T

BT A DT HeAl H FARSH I Y YD
R O~ IR R g 991, 991 3fRd
3, UICH, dlaeisl, &aul 9 §ol oid @I Sird &g
faweifda foar war (arfersdr 12, 13) | 9 3T
H o T el b FARSH H Y B Ioid
Rl BIF D AT 3feh oY | BTefifs goarl fal
B FARSH § AT B HET HH Sdih YT g

R 11 9199 geaq fheleee BIRIBIsl &1 Siia e

SaeTS] @1 ATHT g9 @I garl | Al o |

ArfeT®dT 12 : Sl & FeRed d AfT= T9RTe )R SIS RI—SaRaR—I_a quevs

qgr 991 ¥fd o

oy feq Y 0.58 17.48
(HE=12) | ey 75 3fe 0.20 1.18
R R W 1.99 12.16
(FE=8) | ey w7 3fe 0.62 0.29
SR B Ty 2.48 10.88
(HEM=3) | ey w7 3fe 0.28 0.82
St g wem 2.05 11.21
(WE=12) | ey w75 3fe 0.42 0.88
e e 3.27 9.99
(@E=10) | ey A 3fe 0.57 0.27

qIferat 13: il & gg H A= THRIRIT R HIASRI—SaRARITG- AIe0e

gl 9971 fed o

HEMT 1 qreg 3.07 9.15
(BE1=89) | sy et e 0.19 0.11
HEIAT 2 AT 2.31 8.49
(BE=66) | s e 0.09 0.06
HEIMT 3 AT 2.39 8.33
(BS=77) | gy s e 0.09 0.05

PIAE| EECK quT A I
6.30 8.74 1.70 18.06
0.41 0.59 0.12 1.13
4.53 6.02 1.14 14.17
0.11 0.13 0.03 0.46
4.06 5.44 1.04 13.36
0.30 0.41 0.08 0.91
4.15 5.60 1.08 13.26
0.30 0.44 0.09 0.70
3.78 4.99 0.95 13.26
0.10 0.14 0.03 0.58
LIE| KEC AquT A BGIE]
3.47 4.57 0.87 12.22
0.04 0.05 0.01 0.22
3.19 4.24 0.82 10.80
0.02 0.03 0.01 0.12
3.14 4.16 0.79 10.71
0.02 0.03 0.01 0.12



99T | 991 3f=d o9

HEIT 4 e 2.20 8.11
(@F@=91) ez A R 0.07 0.04
HEIT 5 TR 224 8.32
(EET1=90) ey TS e 0.07 0.19
T 6 e 2.22 7.98
(@ET1=109) | ey weH e 0.07 0.04
HEIAT 7 ey 2.15 7.93
(FE=112) | g A7@ R 0.05 0.04
HEIAT 8 AR 2.25 7.96
(He==119) | "reg 77 e 0.06 0.05
FEAT 9 e 2.35 7.83
(F=A=76) ez 7D Ff 0.09 0.06
AT 10 AT 2.29 7.87
([FEA=97) ez A R 0.07 0.05
HeAT 11 AT 2.60 7.97
(F==79)  wrz A IR 0.08 0.05
HqEIAT 12 g 2.65 8.03
(F=A=70) ez A R 0.08 0.07
TS 13 e 2.67 7.99
([FEA=47) "z A R 0.10 0.05
HEAT 14 AT 2.72 7.90
(FE1=29) ez A R 0.10 0.11
HEAT 15 AT 2.76 7.75
(wear=3) T S e 0.36 0.23
38 WY

TP S el @ 3 WA 9 IHD g
&1 I[OTdl BT dIEor

ST SffaATSS, BIIR Fohe, hldlec Aohe,
AISTH FelAIse g HFISl Hothe Jad b 4l
gfasr fAsor A= & S § Aereie 9
QUGS ATell Bl AbAH B IR 13T |

IJg YANT Aol &8 $Hefdl &l & & Th
e d1& dIF FAHE Gl § fvad aR 89 W
fpar 1| g oM @ B el Bl S d
ISR BT IMMET IRTER—TRTER ATAT H et Raerrn
T | I TG FUMHD AMD & BT H QT 737 |
e G, D B SR Bl Yb HIE db YS g
JdON B AT d AT Wil Asor e a9 18
g gfedril dr T d§ e IR Rgamar wam|
SIFARl & TR g ®I Ud A8 dd TS g droi
F AT H ol 1.5 TM grrAnsId ge e
gTS I8 digdhrell Bl Raarar 71| 371 T Tzl
H UEd HE & IRM UAd FWE SiaoREd

H 3y & T UHA By U qUr sHD

-

PIGIE] dders AqoT o SIE
3.04 4.05 0.78 10.30
0.02 0.02 0.01 0.10
3.12 4.16 0.80 10.56
0.07 0.10 0.02 0.19
3.00 3.98 0.76 10.20
0.01 0.02 0.00 0.08
2.98 3.96 0.76 10.08
0.02 0.02 0.00 0.07
2.99 3.98 0.76 10.20
0.02 0.02 0.00 0.09
2.95 3.93 0.77 10.18
0.02 0.03 0.01 0.13
2.96 3.93 0.76 10.17
0.02 0.02 0.01 0.10
3.01 3.98 0.77 10.56
0.02 0.03 0.01 0.11
3.04 4.01 0.77 10.69
0.03 0.03 0.01 0.12
3.01 3.97 0.82 10.69
0.02 0.02 0.02 0.11
3.00 3.95 .75 10.61
0.04 0.05 0.01 0.16
2.95 3.87 .73 10.51
0.10 0.11 0.02 0.54

9% IS qEArs § ¥ B A bR AUHS,
B PIGIBM AT 9 Y FUCH o [d2elvd
g 7T | I8 ART 3l ORI © 9 UK 3ifhs] Bl
H[fed, Hepferd g fawelfda o= foram |
Afarfafes ufoRieh Rwselaied ARy «
ufer sfeeor crauidy & faog ufouifas
WE—$d & $Y H I UElSl &1 faa
S uifya aRarsrEm)

Tl S B Qac A @ Panx UZIoi gRT
gfeRferd fovam mam| ¢EErst & e 9 g9a
SfeTfore qui g UIITARRAT BT iR SATSIMS U™
STAR ST 13T |
U A Sel -l # vy, qenm Aawa
<RSI A wUrdl Ud g & MHD HRDI
P §ird

THYTG UR I

B P 69 TG T GURS Sl 3R AT
IS & 3R 7fd ¥ 12 9B el & ad B
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Pl 9 SRR HT 12 B 9 LHRATDIGT,
261 Kl o S—PIerS ToHf
EIcZe s S| 6 B CHTISADIPTE,
649 FAIRIA IO
SR | AT 8 HEN CHISADIDBIS
265 PRI

Farer 21 | T 16 HEIM 22  CHISAIDIDPTS

e SEICaEaF]

AT 0 SRFSY &1 12 7EM 25 RHRADIGT,
169 ST e IRFeT ot

O gY 3 YOIl 9 2 §d W Yol @
BhSl 9 Wl W SIUAU B Al faar
T | YRARIR §IRT URITOT | ITuTd o ITTI] JoIT
grarsd BUE AW, MReiRIRTSH, e
JARCH, CIARATATSH] TSI TAT FrATSiSar a4l
IrguRerd a1y T | THIR o & e & A
o, el &1 3 Iqqgad s qAT AT ST
H YR g R 1 (RF 12) 39 9O & bhs
D SHAh— I AT H [FhIATSeH I
g IFI—AT & HROT DI G Taq-1g fAfeaar
H Arerad <w@r AT (R 13) | Jdd bl BIRIebre
&1 &9 9 s SIfre # ff Yad 9| <@
T S H A TS W e BRI,

o 12: miufad gor @1 qefia 11 § Yeaydd g9 qer

AR 3T H AR aforHTor

CYgelR & 9 TR DIRIBT H o< STHE IrT
TEE 14) | ©ETl & Hab—AGAT eI
H JRIeR PIRTHRI H el gRadT qer fders
ufafrferas 1 faqfTenRor, PIRDBRI BT &g T
HPIDHS BT AT owar v | (fersr 15) |

form 13: owsl @ IYHIRE 9 wWaHE @l J

foTrpIATS e J=RTAT & PIRUT AT

fora 14: T[< P TR H IS PIRTBY g SIgoR
PIBIA BT &7

faa 15 @ @ dRIeR SRR # st gRad+
q faer vfufeferad o1 fagfaemeor



qqelrd H Hg, BT IJFAT

gy 2020 & IRM AGGNT I B 8 (125
gfrerd) UdRT Ui U RSEaT dReT Afteaf an
(1), ST=Eler (3), T SaR—2mT (1), g U et
(1), YaTendr (1) @ Bwel H Yad—ard (1) <& |

T FHIYd o H SRIST H &1 & 993 9 8l
e, eI T W B Bl &HaT ol i
off | S o @ 3 o 918 S9H Afteaffar &t
frar | s ITA-WRG H A & e
TR OR TAT =T O Ue, 3 g ey dl
AR TR R WR & BT BIC JIh & ®©T |
T A9 g T (7F 16) | Ahd 9 AT #
D Y BT STHIG AT 13T |

fora 16 : IfiEey TR ) R A oid—od (Il &
™ H YFd—aTd

BhSl & HAdh DI HFDH! g FYAA SR W
AT HRA W S.DIATS Bl [T U gl foraast
gfte YRfeTR )T UidA S99 g8 | 39 TR faaiird
DI T SBICTS DI DI Bl SHATRIET ATt
BT T PR W T SR, YRR,
RORTTe o™=, TeRIgelfaas, Ripifaafes, sRameRe
T FARABGI & U daal dar Riwrerfd,
corTsfae, ferapmeRE, Rivegawe, crfbnim,
sMifdafed, WemERE, Feifdafed, smifdafers/
goaed & ufd uRkRee o fo gy wE |
THS B SAD—AGAT AT & qed (DRI
PIRABIN & A<THT AT ARYDIRT DIRABIA H
RGI—SHE & HRY ARDIRE ql g il
YUY WS T | AR B HAb—ahaiT FTT H
U@ 0§ dRER PIRGRI # Ul gRac &
AT B BRT 9 Riirssd DIfR@RN # Yad—smHa
TG AT T[S # TSGR T SeRICITe BRI
H G ST TAT TARTATS H SHTE—ST8  IdelTad
g fagpfa g 7 (o 18) | €3 H BR@RI H @
TG T Hel—dbel vad 9 q@l AT | fEET @
DHRIERIT # A YFq—STHa IrIT 17 |

TN
ST Ul

o 17 - ool § Tk e BIRMERT & REHT T
JIGDIRII BRIBRIT # Y& ST & HROT Gord 3 18 Ta
PY TAHBIR g geRI Tl BIRTHET § Yad STHrd

Tdh 20 fed & Fa9d SRfST F g STov—ar
BT YRl &5 bl TAT| gD US ¥ Sy
AT A FAGRIST RAMRE B Bfatar fafia
@ TS| e gfe RIsIR gRT @ T8 | =
T BT IR RAfd IR YT A1a & ATI—ATT
Glol—allel 3T & 27 1 o Y (A 19) | I
P FERY WR W YR—Ad b e il AT
WY MY | TR AT B HAb—Ahd JFIT H
forprIged 9 SUIRMIhed & YoI™T # Sfia+
& TS G ARl # Yad SHE o T4 (R

fom 19 : u@ wheor § Ige MY @ SRR 9N H

FI—¥ATd ATl &1
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20) | IHA B RAAsSa BRIGRIT H Iad—oHd
A < T (R 21) | DSt H AR BiRIbwRI

9 SRFSY # qrawnifa g Yad 9 <@r 141 (e
23) | 3 & VST WK H 9 WG i&fh

H e S, D &l H DIRIbIEr JoT ey
dd BT AR <@l T (R 22) |

fora 20 : I oI @& Fds—TAadd ST H
forrprarsed 9 weNRAIfhed & YorsAT H =a & 1T
Xad Aferdratl § Ydd—sTaTd

foa 21 : I5d & RFNifssd WH R Iad—d1d

fora 22 : wwsl d IR BIRGRI H G SHME,
BIRTGI & & &5 I Tgad Hdd Bl TAR

HfeT U UfhaT & IURIT ST Th HHOIR
RISy & 99 ¥ 2 39 918 9 <o &1 TR |

T H FAMD e SHIG T TAT| BHS D
HAab — I AT H IRYHIRE Bibrail H
Fa—a1d <@r T (R 24) |

fad 23 : Bhsi § TR GG A & o 24 BHsI
D Hab— ARy AT H USRI argeIfRy SRRl §
NFI—ATd
Aauiad e rRfeal ¥ sifaaR

U T © dgd 2 ¥ 20 A & Adona
SRISAT & el 18 SMAAR B YR Tof by Y |
gD Tl H HEIAAT G AT H 8RR,
GIAT AT Bohl AT g U FG¥Y 9 olsaR G
<@ Y| 59 UBR B Rl & SR 4 g IRR
&1 oo 9T AT A @ a8 ¥ 8¢ o | O
YHRN H FLI0 DI Hradl ST W off 396 <
YW g R g o I8 H 39 3 SRISTN Bl 7Y
g1 778 (e 25) | IR | IRTT IR AdoTTd
U el G (F—15) g U g A4 H A |
SATET §E@R A1 o1 | SfaaR 9 uRia eRfeal |
g Uhd PR 99 S.hIallg & (Aol 5 55
AgpI~h] g SUHET HIEIH UR Hardd fear Tar | g9
JHR YTl BidAl Bl gie Shlaly o [AiRre
uidA S @I GRAISIR §RT SIEdHR &l TS |




3 ey &1 aerfored auia gRIeIR gRT
GARATG S Stxl, Stx2, eae, K99, F41 @ Sta &I
yaftfa fear ar s gmar mar & 12 oo
Al (66.66 UfIed) W TH AT fAH WARATH S
AIS[a o ST 6 faaT=i (33.33 UfiR) H P
A WARATS S HIS[E eI o | 3 g5 IR,
R& & ofl § @1 7| Shlas & fderm=i |
WARATD SIF AT Stxl, Stx2, eae, K99, F41, K99
AT Sta ShHTT: 4 ( 22.22 ufaerd), 5 (27.77 ufaema),
3 (1666 ufcrerd), 2 (11.11 ufoed) 9 3 (16.66
gfrerd) < U S AT A Uhd $9 H o AT R
HYFT B9 Hls@ o (qrferer 15) |

TN
ST Ul

R #Ugusl & favAwur 9§ udr
g7 f sifoaR @ ufid daog erfeal §
MY Aol SRfe&T] @1 g9 adTeud]

g YAl g6 P g (AIferdT 16) | HIRA

¥ fafrs Slg—araTard qrueusl eI
F UICH, Tefid, oiehdsd  HRMTS,

TAGIATS], TAGIYIET, Tefabiol, fohufefE, go
fIeasfaT @ gRar & fagawor & w19 gam &
IR 9 IfRd Faerd eRf$Sal 9 9™

IS SRISAT § Bl HSAYUl AR T8l oI

(@rferaT 17) |

arferdt 15 @ TR I IRIT Faoid eRfSAT H 0T & ASId eI T WaRATd SiiF Pl UThIse

goror | foT U
Lircn| (fe=) stxl stx 2
1 Hrer 3 + +
2 N 3 1 -
3 <~ 1 + +
4 N 2 + +
5 Hrer 3 - +
6 et 11 - +
7 <~ 2 - -
8 N 3 - -
9 HTeT - -
10 N 3 - -
11 =g 15 - -
12 HTeT 3 = =
13 = 4 - -
14 Hrer 3 - -
15 <~ 3 - -
16 ey 3 - -
17 HTeT 5 = =
18 HreT 4 - -
F 4(22.22%) 5 (27.77%)

S

TP S BT N3

eae F41 K99 sta
+ _ - R
+ - - -
+ - - -
+ + - +
- + - +
- + -
- - +
4(22.22%) 3(16.66%) 2 (11.11%) 3 (16.66%)

arferdT 16 : AR W IR I IR Faodl & wfRKig Juevs

AUGUS Jferar | afa vy Fquld CIRfSY
(FavITa +eikfsy) (srea +ae Ffe fa=aa)

fRArafeT @ /) 8.15+0.54 11.34+1.11*

o SRAESH (10 AT/ ALHAR) 4.68+0.63 4.98+0.79

B YHZEH (AR AZHIAR) 16985+1641.17 10737+1191.82*

<t (@) 60.85+6.60 57.10+7.56

forpraTse (@) 31.85+6.73 34.00+5.83

ZRMIfbea (Iferd) 4.50+1.58 4.40+1.25

AraTEed (Rre) 3.60+1.26 3.50+1.43

« TEeaet SR T i ¥
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arfeTdT 17 : IUUR 9 I 7 AHN SRS & IR & Od IA-T6T A0S

AIqUs sfoar @ afia ey qulld TSy
(e e RfEy wred +aMs Ffe fager) (smeg +91e fa=rer)
Hol YIS (U /S el) 6.28+2.44 6.90+1.02
TR U™ (I /S 4.17+1.26 3.86+0.21
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IR (@ /s o) 62.72+129.60 21.80+15.66
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Pl TPY $o HIhI~hl g SUHA] IR HEgH TR
Haffd & W SIS BN el 9T garm
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Tapd A1 MBI H TG T3 Uil qAT A1 T !
o FdE R 9ghg Ul &5 Ui Y| S B
PR H gig & AT HH I UG I
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JTSERATFST B A1 A wU A Sl AT B & S 14 a9 91€ 9% gof 99 9 Sdb
GoTell ¥ IR Sl @I IM—Fgicd &1 da1fh, &8 U qr S TEel R R 9BR @ 919

arferdr 18 - I gl &I faavor
SUAR BY SUAR BY STER & SHRF-—O9 WA SS9 WrEan

g gANT Jrafer HIUGUS] B SUARYd  ATUGUS| Bq SUARTUIRI
STHAT HUBYT AT AT AT ISV AT @Al
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TR D T A4 STETRT ofem 0 fe 14 9 f&q
111 (H&=1=6) EEEREIR]
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gda g # 14 &A1 9@
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ENNSELE] IR TR




TE T AT | AT 1 gEel el g aHDIell 81 JAT—(RANANIN, Bl T K BIUTDIG, Bl e

TS| g9d fIurr & SUaiRd #_e IR SR
T SWRERIRTT BRI—oid ARG ATICvS]

R&d HIOMBIY, Pt YIS qen fhufefa 4 gur
ol fpar wrar (arferet 19 d 20) |

faa 32: wreificsd gorel & IRd I &dd e & 7
d SIIUANT qeE R g3 M IS IHe! 9 a1 g 9
THPIT B Y TAT I faRfeTgore ) TE @ M|

arfersdT 19: fafr=T I Fel # =1 Wk Aruevsl & aRermH

a3 31: IR@Ifted Golell | TR SKI & I & |

TS oI foRfeATgore

HIUGUS SUAR X HID TE-1 ayE-11
(srgaaifee) (zder fa=ara)
feaafas (am/ SUaRgd (0 fam) 12.13%+0.42 8.71°4+0.42 8.51%4+0.20
= o) STER (14 29) 12.13%4+0.42 9.75%4+0.50 10.06"%+0.19
A GPIATSCH SRy (0 fa) 8.73%4+0.21 7.68*410.25 7.66%+0.42
I/ AR START (14 ) 8.73%4£0.19 8.22°4+0.28 8.99"6+0.30
o sReaEeH SR (0 ) 8.66°+.10 7.13%410.37 6.89*4+0.28
%a;n% START (14 ) 8.83*4+0.22 8.61°+0.38 9.15"+0.23
i CULEEEIRNG)) SRy (0 f&) 51.83%4+0.87 42.33*+1.02 43.33*410.76
START (14 ) 51.66"4+1.33 44.16*+1.07 46.16*'+ 1.01
fermarge (ufaem) SyarRgd (0 fam) 40.5* +0.88 37.66%£1.42 37.33%441.25
ITART (14 ) 40.66* £1.05 45.83" +1.10 45.16" +1.62
Hirarse (ufera) SUARYd (0 f&) 3.16* +0.30 5.83%4+0.70 6°4+0.57
START (14 f24) 3.83* +0.47 4% +0.57 3.5% +0.5
ERIRENLE] SyaRygd (0 fam) 3.5% +0.42 13.83*4+1.30 13.16"+1.30
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Executive Summary

Improvement of camel production system:
During this year the Centre continued its
efforts for genetic improvement of indigenous
camel breeds for dairy potential by maintaining
proper records of the milk yield and analyzing
milk composition. It was observed that the
Kachchhi breed outperformed other breeds in
lactation performance. The milk composition
was significantly affected by month of lactation,
milking time, breed and parity. The fat
composition of Bikaneri, Jaisalmeri, Kachchhi
and Mewari camel differed significantly. In the
first month of lactation, the milk constituents
(fat, protein, SNE, lactose and TS) are higher.
The milk composition also found differed in
different parities. In a project on association
study of GH gene genotypes with birth weight
in Bikaneri camel, the genetic variation in 613
base pair fragment of GH gene fragment was
detected by PCR-RFLP in 55 Bikaneri camel
and a general linear model with fix effect of
period, sex, genotype and age at calving as a
covariate was used for association study. The
result revealed the presence of three different
genotypes; CC, CT and TT in Bikaneri breed.
In a project on characterization of Marwari and
Sindhi camel, survey was undertaken in 169
households covering 87 villages of 23 tehsils
from 6 districts namely Jodhpur, Jaisalmer, Pali,
Sirohi, Barmer and Jalore for characterisation
of Marwari breed. The morphometric traits
were recorded for 1324 camels. Similarly, the
survey work was carried out in 186 households
covering 61 villages of 6 tehsils from Jaisalmer
and Barmer for characterisation of Sindhi breed.
The morphometric traits were recorded for 768
camels. The breed characteristic, milk yield and
milk composition data of Marwari and Sindhi
camel were also recorded. In a DST funded
project on Deciphering MHC diversity and its
functional significance in Indian camel breeds,
a 496 bp long MHC DRB gene spanning exon-2
region was amplified in seven camel breeds. The
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amplified fragments were sequenced in which
all seven breed were found polymorphic in the
amplified region. Frequency of the heterozygote
and homozygotes genotype at different loci
varied between breeds. The sequence variation
of the parent and progeny was also analysed.
Kachchhi breed has highest haplotype diversity
and Bikaneri and Jaisalmeri breed has least
haplotype diversity. Similarly, a 1012 bp long
MHC DRA gene was amplified which included
246 bp long exon-2 sequence spanning from
position 385 to 630 bp of the amplified region.

In studies on post-parturient fertility in
Camelus dromedarius, approximately 25 percent
of the total she camels calved in the season were
found to have reconceived during early post-
parturient period, which in turn will reduce the
inter-calving period substantially. Nutritional
status of female camels was investigated by
blood biochemical profile. The difference in
triglyceride values in post parturient pregnant
and non pregnant seems to be significant and
needs to be further investigated. In a project on
isolation, culture and characterization of camel
fibroblast cells and their cryopreservation, the
tissue samples were collected for culture by two
techniques (Sequential Enzymatic digestion
technique and Tissue explant technique). The
culture characteristics and growth kinetics of
fibroblast culture were observed. In another
project on studies on male camel reproductive
physiology and semen preservation, different
semen extenders (Citrate, Tris-Citic Acid-
Fructose) were prepared and semen was extended.
Semen analysis was done for different seminal
parameters at different time intervals.

In nutritional studies, cactus was evaluated as
energy source in the diet of camel. Two accessions
of thornless Cactus at NRCC farm 1270 and 1271
were evaluated for their chemical composition. It
was found that molasses could be replaced with
Cactus pear both as source of energy and as source
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of binder to prepare pelleted feed at level of 3%.
In value addition part, the turmeric camel milk
was developed for use as immunity booster health
drink. In a DBT funded project on functional
metagenomics of camel rumen microbiome for
novel key glycoside hydrolases (GH), feeding
experiments were carried out in native camels
maintained at farm with different roughage feeds
namely Bajra, Jowar and Maize, with varying levels
of lignocellulosic content and are used locally
and traditionally feed roughages. Rumen samples
were collected for metagenomics analysis and
rumen microbial diversity study. Library culture
bank of 7297 isolates was prepared. The potential
isolates were genetically grouped using RAPD,
followed by quantification of various cellulolytic
and hemicellulolytic enzymes. Metaculturomics
study revealed that there were a majority of
unclassified novel isolates in the culture bank.
The potent bacterial and fungal isolates were
annotated for novel CaZymes through whole
genome sequencing.

Enhancing camel produce and technology
for value addition: In a project on engineering of
hi-value textiles from the blends of Wool, Camel,
Pashmina and Angora Rabbit hair CRP on natural
fiber, the camel calves (52) were subjected to
machine and hand shearing for harvesting of hair.
The mean value of different shearing parameters
as well as camel hair yield and quality parameters
were studied.

In a project on studies on physico-biochemical
changes in camel milk under different stages of
lactation and its functionalities, camel colostrums
and milk was collected from the Kachchhi female
and analyzed for Fat, S.N.F, Protein, Lactose,
Salt, Total Solid at different time intervals. It
was found that the total solid was higher in the
camel colostrum compared with camel milk.
However, the Fat content was lower in the early
days of colostrums furthermore the protein and
lactose content was higher in the early days of
colostrums.

Exploration of camel immune system and
therapeutics: In a project on exploring genetic
variants related to resistance and/or susceptibility
to infections by microorganisms causing mastitis
and skin affections, isolation of genomic DNA
and PCR amplification and sequencing of TLR
4 and TLR2 gene coding sequences was done
using self designed camel specific primers. One

polymorphic SNP at the position C475T in the
intron 1 region of TLR4 gene was identified,
however no SNPs was found in exonic regions.

TLR4 gene was found to be polymorphic in both
Kachchhi and Bikaneri breeds.

In a DBT funded project on isolation of
camelid antibodies as antibiotic adjuvants against
drug efflux transporters of methicillin resistant
Staphylococcus aureus, 2 camels were immunized
with Qac A and Panx antigens. PBMC were
separated and sent to IIS, Bangalore for subsequent
isolation and characterization of antibodies.

In a collaborative research programme with
BARC, Mumbai on production of single domain
antibodies against tuberculosis and thyroid cancer,
Single-domain antibody coding heavy-chain
antibody gene repertoire from camel immunized
with human thyroglobulin was amplified, ligated
to T7 phage display vector and a single-domain
antibody display library was constructed. From
the library, clones specific for thyroglobulin
were enriched and isolated through biopanning.
Immunoreactivity of one of the bacterial
overexpressed anti-thyroglobulin single-domain
antibody was demonstrated using microspot-
immunoassays and immunofluorescence staining
of human thyroid section from a paraffin-
embedded thyroid block. In another Collaborative
Research Programme with Calcutta University on
Development of a novel format of stable single
chain antibodies against Staphylococcus aureus
and allergen-specific IgE in allergic asthma,
Jaisalmeri breeds of Indian camel was immunized
with certain dose of commercial available alpha
amylase enzymes. Selected clone of the small
nanobody was directed to the porcine alpha
amylase enzymes and finally characterized. Target
antigen and nanobody binding capacity was
further confirmed by bioinformatics tools.

Health care, disease surveillance and
diagnosis: Etiopathological investigations were
carried out on abortions and neonatal morbidity
and mortality in camels. In this project blood and
serum samples camels of the farm and field were
screened for brucellosis and trypanosomiasis. 3
(4.41%) cases of abortions and 2 (2.94 %) cases
of stillbirths recorded in camels of the farm
were investigated for histopathology, bacterial
culture and PCR for detection of common
abortigenic pathogens. Similarly, 8 (12.5%)
cases of neonatal mortality due to septicemia,



enteritis, acute gastritis, acute bloat, anemia and
lung haemorrhages were recorded in the farm. In
addition a total of 18 cases of neonatal diarrhea
were recorded. The genotypic characterization of
E. coli isolates from neonatal calves was carried
out by amplification of virulence genes such as
Stx1, Stx2, eae, K99, F41 and Sta using PCR which
revealed their incidence as 22.22%, 27.77%,
22.22%, 16.66%, 11.11% and 16.66%, respectively.
The analysis of hematobiochemical parameters
showed anemia and leukocytosis in diarrheic
neonatal camels. In a project on surveillance
and etiopathological investigations of important,
emerging and zoonotic diseases of dromedary
camels, DNA was extracted from formalin fixed
paraffin embedded tissues such as tongue, lung,
liver, abomasum and heart of camelpox infected
camels. The DNA was subjected to PCR for
amplification of CI8L gene and PCR products
were sequenced which showed phylogenetic
relatedness with other CMLV isolates from India
and other countries. Molecular characterization
of sarcocyst protozoa was carried out from
tongue, heart and esophageal tissues from adult
camels. The coxl gene of Sarcocystis species
was successfully amplified and sequenced which
revealed its close phylogenetic relationship with
Sarcocystis iberica from red deer of Lithuania and
Sarcocystis gjerdei from Sika deer of Japan. A short
study was carried out on efficacy of neem based
formulation for treatment of Sarcoptic mange in
camels which revealed clinical recovery of lesions
in treated camels.

In a DBT funded project on development
& evaluation of lipid based nanoparticles
of Quinapyramine and Isometamidium salt
for treatment of Trypanosomiasis in camels,
hydrophobic Quinapyraminesulphate-Docusate
sodium (QS-DS) ionic complex was prepared. QS-
DS ionic complex loaded precirol based solid lipid
nanoparticles (SLN) were prepared by the solvent
evaporation method. FTIR studies confirmed the
formation of the QS-DS ionic complex. DSC and
XRD studies revealed the amorphous nature of QS
in QS-DS complex and QS-DS-SLN. In-vitro drug

Executive Summary

release studies of QS-DS-SLN showed sustained
release of QS up to 60 h.

In a project on evaluation of udder health and
milk quality in dromedary camel, a novel mineral
mixture formulation consisting of zinc oxide,
copper sulfate, cobalt sulfate, sodium selenite
and manganese sulfate was tested for prevention
of clinical and subclinical mastitis in camels.
During this period eight new bacteria were
isolated, characterized and submitted to VTCC-
RM repository viz., Clostridium tetanomorphum
DSM 4474, DSM
2632, Corynebacterium pseudotuberculosis,
Staphylococcus hominis, Staphylococcus
epidermidis, Corynebacterium amylocolatum,

Clostridium sardiniense

Morexella osolensis, Bacillus clausii.

Transfer of technology and development
of public-private partnership: In the extension
activities, animal health cum extension camps were
organized under SC SP in different villages of Bikaner
and Jaislamer. Different inputs like medication
for different ailments, mastitis diagnosis Kits,
concentrate supplements, pelleted complete feed,
area specific mineral supplement were distributed
for improving milk production and for amelioration
of mineral deficiencies under field conditions. Two
training programmes were organized under ATMA
in which 64 farmers benefitted. Besides that total 5
batches of Internship students of B.V.Sc. & AH of
RAJUVAS, Bikaner were trained for a period of 5-15
days for each batch.

Exploration and extension of camel based
ecotourism: The overall revenue generation
during the year was Rs. 18.05 Lakhs, of which
majority was from camel agri-ecotourism.

The fund utilization was nearly 100% for capital,
operational and research heads that was satisfactory.
During the year the work of construction of camel
corrals of semi automatic camel dairy and boundary
wall around Community Centre was completed.
The overall progress of the Centre was satisfactory
due to support of all staff of NRCC and also the help
extended by the headquarter.
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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 the 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.
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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, ITMU 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 camel farm maintains an elite herd of about
320 camels comprising of Bikaneri, Jaisalmeri,
Kachchhi and Mewari breeds. An area of about 650
ha of farmland 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 place of India. The camel museum of
the centre depicts historical, cultural, social,
economical and scientific aspects of camel and
attracts the attention of national and international
researchers and tourists. The camel milk parlour at
the centre serves different value added camel milk
products like flavoured milk, pasteurized milk,
lassi, kulfee, tea and coffee to tourists and visitors.

Financial statement (2020-21)

During the year 2020-21 the optimal utilization
of funds allocated to the Centre was ensured and
actual utilization of the budget was as under
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Financial statement and revenue receipt: Institute Budget (April 2020- March 2021)

Name of the Head Funds Budget
1\?(') Received  Bp020- Expenditure Refundto  Balance
: 2021 (31.03.2021) ICAR
01  A) Establishment 67172000 0 65141208.76 2030500.00 291.24
Charge
B) Wages 8075000 0 8074728.00 0.00 272.00
C) OTA 0 0 0.00 0.00 0.00
02 HRD 6500 0 6500 0.00 0.00
03 TA 284000 0 283952.00 0.00 48.00
04 SCSP GENERAL 3814000 0 1674450.00 946000.00 1193550.00
05 Research & Operational Exp.
Research Expenses 550000 0 549837 0.00 163.00
Operational Exp. 21241000 21240887 0.00 113.00
06 Administrative expenses
Infrastructure 7522000 0 7521621 0.00 379.00
Communication 428000 0 427179 0.00 821.00
07  Repair & Maintenance
i. Equipments Vehicles 805500 0 800684 0.00 4816.00
& others
iv. Minor Works 880000 0 879725 0.00 275.00
Guest House Maintain 321000 0 319160 0.00 1840.00
Publicity & Exhibition 0 0 0 0.00 0.00
(D) Other (Excluding 951000 0 949206.63 0.00 1793.27
TA)
Miscellaneous 1411000 0 1399009 0.00 11991.00
Pension & Retirement 14969000 13714171 1254000.00 829.00
benefits
08  Capital Head
(A) Information 604000 0 603850 0.00 150.00
Technology
(B) Equipment 385000 0 384923 0.00 77.00
(C) Furniture & Fixture 60200 0 60144 0.00 56.00
(D) TSP Equipmet 14000 0 13990 0.00 10.00
(E) Library 9000 0 9000 0.00 0.00
(F) Livestock 0 0 0 0.00 0.00
(G) Works 7941800 0 7941800 0.00 0.00
(H) Works (SCSP) 900000 0 900000 0.00 0.00
09 TSP Contingency 2200000 0.00 298718 367000.00 1534282.00
Total 140544000.00 0.00 133194743.49 4597500.00 2751756.51
10 Loans & Advances 0.00 0.00 0.00 0.00
Total 0.00 0.00 0.00 0.00 0.00
Revenue Receipt for the year 2020-2021 (Rs. In Lakhs)
REVENUE TARGET REVENUE GENERATED
11.33 18.05
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Financial statement (April 2020- March 2021) of externally funded projects

S.No. Head Previous Fund Received Expenditure Refund Remaining
Balance Amount
AICRP
01 Equipment 880 0 0 880.00 0.00
02 Contingencies 13143 0 0 13143.00 0.00
03 TSP 9975 0 0 9975.00 0.00
Total 23998 0.00 0.00 23998.00 0.00
IPR/ NAIF Scheme
01 Information 1877 0.00 0.00 1877.00 0.00
Technology
02 Equipment 50 0.00 0.00 50.00 0.00
03 Operation Cost 802 770000.00 769987.00 802.00 13.00
Total 2729 770000.00 769987.00 2729.00 13.00
NPAGR
01 Equipment 0 0 0 0.00 0.00
02 Contingencies 1592 350000 226380 1592 123620.00
Total 1592 350000 226380 1592 123620.00
DBT 2
01 Travel 35000 0 0 0 35000.00
02 Equipment 1298000 0 0 0 1298000.00
03 Wages 0 0 0 0 0.00
Total 1333000 0.00 0.00 0.00 1333000.00
DBT 1
01 Equipment 0 0 0 0 0.00
02 Manpower 251562 0 18317 0 233245.00
03 Consumables 1187 0 0 0 1187.00
04 Contigency 18640 0 1995 0 16645.00
05 Travel 41224 0 0 0 41224.00
06 Overhead 40000 0 0 0 40000.00
Total 352613 0.00 20312.00 0.00 332301.00
BIRAC
01 Travel 0 0 0 0 0.00
02 Research Exp. 79105 0 79105 0 0.00
Total 79105.00 0.00 79105.00 0.00 0.00
DST-SERB
01 Manpower 651243 0 595971 0 55252.00
02 Consumble 600000 0 594729 0 5271.00
03 Travel 4300 0 19404 0 23596.00
04 Equipment 499000 0 451500 0 47500.00
05 Contingencies 50000 0 44953 0 5047.00
06 Overhead 216000 0 207892 0 8108.00
07 SSR Budget 60000 0 0 0 60000.00
Total 2119243 0.00 1914449 0.00 204794.00
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S.No. Head Previous Fund Received Expenditure Refund Remaining
Balance Amount
DBT 3
01 Manpower 410440 410440 395560 0 14880.00
02 Consumble 8162 8162 7217 0 945.00
03 Travel 21743 21743 10162 0 11581.00
04 Equipment 619062 619062 451500 0 167562.00
05 Contingencies 47991 47991 45250 0 2741.00
06 Overhead 50236 50236 49596 0 640.00
Total 1157634 1157634 959285 0.00 198349.00
ATMA PROJECT
01 Contingency 24000 0 24000 0 0.00
Total 24000 0.00 24000.00 0.00 0.00
Staff position (2020)
Status of Scientific Posts

S.No. = Designation Sanction Post Post Filled Posts Vacant

1 Director (RMP) 01 00 01

Scientific

L. Principal Scientist 02 - 02

2. Senior Scientist 04 02 02

3. Scientist 17 08 09
Total 23 10 13

Status of Technical Posts

S.No. Designation Sanction Post Post Filled Posts Vacant
1. Tech Cat. III T-6 (Sr. Tech. Officer) 04 01 03
2. Tech. Cat. II 08 08 Nil
3. Tech. Cat. I 11 05 06
Total 23 14 09

Status of Administrative Posts

S.No. Designation Sanction Post Post Filed Posts Vacant
1. Administrative Officer 01 01 Nil
2. Asstt. Adm. Officer 01 01 Nil
3. Asstt. Fin.& Acc. Officer 01 01 Nil
4.  Personal Secretary 01 01 Nil
5. Personal Assistant 01 01 Nil
6. Office Assistant 04 03 01
7. Upper Divisional Clerk 01 01 Nil
8. Lower Divisional Clerk 02 01 01
Total 12 10 02
Status of Skilled Support Staff Posts
S.No. Designation Sanction Post Post Filed Posts Vacant
L. Skilled Support Staft 16 13 03
Total 16 13 03
Position of Casual Labours with Temporary Status
S.No.  Designation Post Filed
1. Casual Worker (T.S.) 15
Total 15
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Research Achievements

Camel Genetics and Breeding

Genetic improvement of indigenous camel
breeds for dairy potential

Lactation milk yield

The lactation data of 31 females which calved
in 2019 and completed lactation in 2020 was

analysed. The she camels with lactation length
of 100 or more days were used in analysis. The
average peak yield, lactation length and lactation
milk yield were 8.04+0.43 kg, 344.55+20.92 days
and 1530.09+165.27 kg, respectively. The Kachchhi
breed outperformed other breed in lactation
performance (Table 2). The lactation milk yield also
varied between parities (Fig 1).

Table 1: Lactation performance of different camel breeds

N Peak yield (kg/day)
Over all mean 31 8.04+0.43
Bikaneri 9 6.12+0.28
Jaisalmeri 6 8.03+0.73
Kachchhi 10 9.39+0.94
Mewari 6 8.70%0.70

2500.0 2144.19+632.75

2000.0 1632.321283.22

1500.0 1265.55£349.33 1278.27+206.67
o0

k

1000.0
500.0
0.0
Parity
Fig 1: Indian dromedary lactation milk yield in different
parities
Camel milk composition

Milk samples were collected from lactating
camel calved in year 2019 and 2020. A total of 2965

Lactation Length (days)

Lactation milk Yield (kg)
1530.09+165.27
1093.77+£121.74
1471.94+315.07
2098.64+399.84
1295.13+£236.10

344.55+20.92
330.44+37.25
323.50+54.41
385.30+42.18
318.83+33.33

milk samples were collected and data generated on
milk composition were analysed. The least squares
means of Fat %, Protein, Lactose, SNF and Total
Solid (TS) of the camel milk and effect of breed
and milking time are depicted in Table 2. The
milk composition was significantly affected by
month of lactation, milking time, breed and parity.
Morning milk has lower fat compared to evening
milk. The fat composition of Bikaneri, Jaisalmeri,
Kachchhi and Mewari camel differed significantly.
In the first month of lactation the milk constituents
(fat, protein, SNE lactose and TS) are higher (Fig
2). Lowest fat % was observed in 6% month of
lactation when the animals attain peak yield. The
milk composition also differed in different parities
(Fig 3).

Table 2: Least squares means of milk constituents in Indian dromedary

N Fat Protein Lactose SNF TS
Overall mean 2965 2.60+0.03 2.99+0.01 3.95+0.01 7.90+0.02 10.50+0.04
Breed % %% Xt % X%
Bikaneri 1015 2.68+0.04 3.05+0.01 4.014+0.01 8.03+£0.03 10.72+0.05
Jaisalmeri 533 2.65+0.05 2.98+0.01 3.93+0.02 7.87+0.03 10.53+0.07
Kachchhi 1026 2.46+0.04 2.97+0.01 3.93+0.01 7.86+0.03 10.31+0.05
Mewari 391 2.60+0.05 2.97+0.01 3.91+0.02 7.83+0.04 10.44+0.07
Milking time i NS b s b
Morning 1566 2.27+0.03 3.00+0.01 3.98+0.01 7.96+0.02 10.2240.05
Evening 1399 2.93+0.03 2.99+0.01 3.92+0.01 7.84+0.02 10.77+0.05

**significant at p<0.01, NS -Non Significant, SNF-solid not Fat, TS- Total solid
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Fig 2: Variation of milk constituents in different month of

lactation
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Fig 3: Variation in milk constituents between parities

Association study of GH gene genotypes with
birth weight in Bikaneri camel

The genetic variation in 613 base pair fragment
of GH gene fragment was detected by PCR-RFLP
in 55 Bikaneri camel and a general linear model
with fix effect of period, sex, genotype and age
at calving as a covariate was used for association
study. The result revealed the presence of three
different genotypes; CC, CT and TT in Bikaneri
breed. The genotypes were not found significantly
associated with birth weight in Bikaneri camel.
However, birth weight varied among genotypes.
The least squares means of birth weight in CC, CT
and TT genotype individuals were 42.51 £1.10,
38.14 £1.23 and 37.04 +1.23 kg, respectively.

Characterisation of Marwari and Sindhi
Camel (Network project on Animal Genetic
Resources with NBAGR)

Marwari camel

The survey work was carried out in 169
households covering 87 villages of 23 tehsils from

6 districts namely Jodhpur, Jaisalmer, Pali, Sirohi,
Barmer and Jalore. The morphometric traits were
recorded for 1324 camels. Among the 6 districts
in which survey work was carried out, Sirohi,
Jalore and Jaisalmer have limited households with
Marwari camel. Marwari breed is mostly present in
Pali, Jodhpur and Barmer districts and covered 95
% of the survey villages. Marwari breed population
was more in Pali and Jodhpur district. In the Barmer
district, the Marwari breed population was found
in the area bordering the Jodhpur district. The
predominant colour of Marwari camels is brown
colour. However, it varies from sand brown to
dark brown. The head in Marwari camel is small
to medium in size and well carried on a thin neck.
Forehead is normal /flat. Lips are normal. They have
small erect ears. The Marwari camels have medium
to large body size. They are of active temperament.
The hump is medium in size. Chest pads are well
developed. The Heart girth, body length and height
at wither for adult Marwari female was 216.86+0.50,
165.2740.39 and 202.37+0.54 cm, respectively. The
Heart girth, body length and height at wither for
adult Marwari male was 221.16+1.54, 169.08+1.60
and 200.96+1.73cm,
trypanosomiasis are two major diseases reported

respectively. Mange and
by breeder across the breeding tracts. The Marwari
camel farmers mostly belong to Dewasi/Rewari
community (90.00 %). Only 10% farmers belonged
to other community like Jaat, Bishnoi, Muslim,
Prajapat and Rajput. Average morning milk yield was
3.00+0.04 liters and evening milk yield was 2.45+0.05
liters. The average daily milk recorded for Marwari
camel was 5.11+0.10 liters. The Fat, SNF (Solid
Not Fat), protein, lactose was recorded as 2.68%,
6.96%, 2.85%, and 4.31% in Marwari camel milk.
The body hairs are coarse in quality and medium in
length. The average fiber length was 5.09+0.21 cm,
the average fiber diameter is 43.84+2.19u and total
medullation was 68.11£2.57%.

Sindhi Camel

The survey work was carried out in 186
households covering 61 villages of 6 tehsils
from Jaisalmer and Barmer. The geographical
distribution of the breed encompasses border area
of district of Jaislamer and Barmer. Distribution of



the Sindhi camel was more in villages which are in
close proximity to the international border. Only 32
% farmers reported exclusive herd of Sindhi camel.
These herd were mostly in the area of Harnau,
Murar, Kramwali, KharaJhanda in Jaisalmer district
and Magra, Trisingada area of Barmer district. The
average herd size was 12.44 with farmers having
exclusive Sindhi camel. In the other villages of the
district few Sindhi breed camel were found with the
farmers. The morphometric traits were recorded
for 768 camels. The predominant colour of Sindh
camel is brown and sand brown. However, it varies
from sand brown to dark brown. The head in Sindhi
camel is medium to large in size. Lips are normal
but lower lips are droopy in some animals. They
have small ears set well apart from the head. The
Sindhi camels have medium to large body size. They
have active temperament. The hump is medium in
size. Chest pads are well developed. The body hairs
are coarse in quality and medium in length. The
animals have good milk potential. Udder is mostly
round but some animals have pendulous udder. The
heart girth, body length and height at wither for
adult Sindhi female were 206.80+0.47, 164.54+0.49,
194.43+0.42 cm, respectively. The heart girth, body
length and height at wither for adult Sindhi male
were 204.13+0.75, 167.40+0.67 and 194.31+0.41
cm, respectively. The Sindhi camel farmers mostly
belonged to Rajput community (60.00%), Muslim
(16.60%), Raika/Dewasi (15.50%). Less than 10%
farmers belonged to other community like Jaat,
Bheel, Meghwal and Rajpurohit. Average morning
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milk yield was 2.39+0.02 liters and evening milk
yield was 2.74+0.05 liters. The average daily milk
recorded for Sindhi camels was 5.71+0.10 liters. The
concentration of fat, SNF (Solid Not Fat), protein,
lactose and salt was recorded as 3.12%, 6.96%,
2.85%, 4.31% and.0.84%. The fat composition was
highly variable between individuals. The average
fiber length was 3.84+0.09 cm, the average fiber
diameter was 59.75+2.20p and total medullation
was 85.83£1.31%.

Deciphering MHC diversity and its functional
significance in Indian camel breeds (DST
Project)

MHC DRB gene of camel

A 496 bp long MHC DRB gene spanning
exon-2 region was amplified in seven camel
breeds. The amplified fragments were sequenced.
Detail of the number of DNA samples isolated,
PCR amplified and sequencing done is given in
Table 4. The sequences were analysed to identify
the polymorphic locus. On sequence analysis
all seven breed were found polymorphic in the
amplified region. Exon-2 comprised of 270 bp
and spanned from 116 to 385 bp of the amplified
sequence. The sequence variations were obtained
atposition 149,204,270,351,395,396,449 and 450
of the amplified region. Out of which variation
at position 149, 204, 270, 351 was in the exon-2
region. Frequency of the heterozygote and
homozygotes genotype at different loci varied

Table 3. Breed-wise status of DNA isolation, PCR amplification and sequencing of MHC DRB gene

S.No Breed DNA isolated
1 Bikaneri 50
2. Jalori 35
3. Kachchhi 50
4. Malvi 30
5. Sindhi 50
6. Jaisalmeri 50
7. Mewari 50
8 Marwari 40
9. Kharai 45
400

PCR sample Sample sequenced
amplified

45 40

32 27

40 37

25 21

35 31

50 33

30 22
257 211
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between breeds. At all polymorphic locus two
allele were identified in all the breed. However,
at polymorphic loci 34" and 236" in some breed
only two genotype combination were found and
in some breed three genotype combinations
were found. The mutation at different loci
resulted in change in amino acid composition
also. The sequence variation of the parent

and progeny was also analysed. Transmission
pattern analysis showed that how the alleles at
different polymorphic loci of parents combined
to generate different genotype in the progeny.
Twelve different haplotype pattern were observed
(Table 4). Kachchhi breed has highest haplotype

diversity and Bikaneri and Jaisalmeri breed has
least haplotype diversity.

Table 4: Haplotype pattern found in the MHC DRB exon-2 region

S.N Haplotype B J K
1 GAAC 3 4 1
2 GAAT 1
3 GAAY 1 2

4 GGGC 17 7 12
5 GRRC 16 14 10
6 GRRT 1
7 GRRY 3 6 6
8 RAAT 1
9 RAAY 1
10 RRRY 4
11 AAAT

12 AAAY

M ML JL S Total
1 5 4 1 19
1 2
1 7 4 15
8 5 58
5 8 4 9 66
1
2 1 9 27
1 2
3 3
2 1 3 2 12
1 1
1 1

B-Bikaneri, J- Jaisalmeri, K-Kachchhi, M- Mewari, ML-Malvi, JL- Jalori, S-Sindhi

MHC DRA gene of camel

MHC DRA gene Exon-2

A 1012 bp long gene fragment was amplified
which included 246 bp long exon-2 sequence
spanning from position 385 to 630 bp of the
amplified region. On analysis of the sequences
of different animals from different breeds, only
two SNPs were identified in the exon-2 region at
position 442 and 527 in 1012 long stretch. The SNPs
were found at position 58" and 143" of 246 bp long
exon-2. The SNPs were T>A (Amino Acid change
Leu 20 Ile) at position 58th and G>T (Amino Acid
change Gly 48 Val) at position 143. The frequency

of polymorphic loci in the population was studied
(Table 6).

A amplified fragment (1012 BP) of MHC DRA gene spanning
exon-2 region

Table 5: Gene and genotype frequency of polymorphic loci of camel MHC DRA gene exon-2.

Genotype frequency (%)

Locus-1 58" position of MHC DRA Exon-2

S.No Breed N AA
1 Bikaneri 25 0
2 Jaisalmeri 06 0
3 Kachchhi 06 0
4. Mewari 05 0
5 Overall 42 0

AT

a o o W N

Allele frequency
TT A T
23 0.04 0.96
3 0.25 0.75
6 0 1
5 0 1
37 0.06 0.94



Locus-2 143 " position of MHC DRA Exon-2

S.No Breed GG
1 Bikaneri 25 22

2 Jaisalmeri 06 3

3. Kachchhi 06 6

4. Mewari 05 5

5 Overall 42 36

Engineering of hi-value textiles from the
blends of Wool, Camel, Pashmina and Angora
Rabbit hair (Inter-institutional project with
ICAR-CSWRI) CRP on natural fiber

The camel calves (n=52) were subjected to
machine and hand shearing for harvesting of hair.
The mean value of different shearing parameters
as well as camel hair yield and quality parameters
are given in Table 6. Average hair fibre yield was
278.46+43.43gm. Hair fibre yield was highest in
Bikaneri camel (485.42+94.06 gm) and lowest in
Kachchhi camel (140.06+£29.70gm). The yield was
276.83+80.89 gm in hand shearingand 279.86+42.87
gm in Machine shearing. Average shearing time
recorded was 4.51+0.39 minutes. The time taken
for machine shearing was 4.23+0.54 minutes and for
hand shearing it was 4.84+0.55 minutes. The staple
length did not differ significantly between hand and
machine shearing. The staple length for hair fibre
from machine shearing was 3.93+0.22 cm and from
hand shearing it was 4.27 £0.43 cm.

Table 6: Shearing parameters and hair fibre

parameters of Indian dromedary.

Particulars n Mean
Age at shearing (days) 52 165.35+6.98
Medullation % 40 71.29+2.40
Hairy fibre (%) 40 57.15+2.61
Hetrofibre (%) 40 14.79+1.16
Staple Length (cm) 41 4.08+0.22
Fiber Diameter (micron) 41 30.08+1.49
Time taken in sheraing (min) 52 4.51+0.39
Camel hair fibre yield (gm) 52 278.46+43.43

Demonstration of machine shearing

Demonstration of machine shearing for
harvesting of camel hair was organized during 18-
22 August, 2020 at NRCC, Bikaner.

A © O W W
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TT G T

0 0.94 0.06
0 0.75 .25
0 1 0

0 1 0

0 0.93 0.7

Camel Reproduction

Studies on post-parturient fertility in Camelus
dromedarius

Post parturient breeding

A total of 52 female camels calved during
2019-20 were taken in the study (Table 7).
Before lockdown or pre covid, 19 females were
examined, 13 of them found to possess follicle
and were mated with virile stud. Five of them
become pregnant. Post-covid the regular follicle
examination involving three four persons at
close proximity was not advisable therefore the
female camels were mated blindly i.e. without
ascertaining follicular presence (as practiced
in normal mating practiced in herd). A total of
33 females were mated in this fashion at around
60 days post partum. Thirteen of them become
pregnant. So a total of 18 female camels out of 52
are tentatively pregnant. Thus approximately 25
percent of the total she camels calved in the season
were found to have reconceived during early post-
parturient period, which in turn will reduce the
inter-calving period substantially (Table 8, 9
and 10). Nutritional status of female camels was
investigated by blood biochemical profile (Table
11). The difference in triglyceride values in post
parturient pregnant and non pregnant seems to be
significant and needs to be further investigated.

Table 7: Details of camels used for post-parturient
study.

Total post-parturient animals in study 52
a) Examined before lockdown 21/3/20 19
Follicle and mated 13
Pregnant 5
b)Post covid camels mated blindly 33
Pregnant 13
Total pregnant 18 (34.61%)
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Table 8: Inter calving period in the camels conceived in 2018-19 during early post-parturient period and
calved in 2019-20

SN Camel Date of calving =~ Date of service = Date of calving Inter-calving
I II period
1 ] 233 30/1/19 16/3/19 28/3/20 422
2 M 123 5/2/19 26/3/19 3/4/20 424
3 B 545 15/1/19 14/3/19 9/4/20 451
4 M 69 23/1/19 12/4/19 14/4/20 448
5 M6l 20/2/19 8/4/19 13/4/20 419
6 ] 269 6/2/19 12/4/19 17/4/20 437
7 K175 27/1/19 10/4/19 20/4/20 450
8 B 633 26/2/19 16/4/19 24/4/20 424
9 B 639 4/2/19 26/5/19 17/5/20 468
10 K247 12/2/19 26/5/19 1/6/20 473
11 | K237 14/3/19 29/5/19 1/6/20 444
12 B675 7/2/19 26/5/19 4/6/20 483
13  B663 1/3/19 26/5/19 4/6/20 462
14 J257 4/2/19 26/3/19 - -

'] 257 was transferred to Govt. of Himachal Pradesh in July 2019
K 177 and B 637 later on become non-pregnant

Table 9: Reproductive performance of post parturient females

S.N. Camel Date of calving follicle Date of mating (2020) Stud Pregnant on
20/7/2021

1 B 735 2/10/19 abort 13/3/20 16/3, 24/4, 9/6 B 698 NP

2 J 229 26/12/19 13/3/20 16/3/20 ] 388 P

3 B 695 21/1/20 13/3/20 16/3/20 B 710 1P

4 K211 6/12/19 13/3/20 16/3/20 K218 p

5 \J 263 16/1/20 13/3/20 16/3/20, 20/4/20 ] 382 P

6 K 265 16/1/20 27/4/20 K238 P; NP

7 ] 289 13/1/20 29/4/20 ] 388 p

8 B 719 19/1/20 16/3/20 17/3, 24/4, 9/6 B 748 NP

9 B 717 18/1/20 16/3/20 17/3, 24/4, 11/6 B722 NP

10 B 609 18/1/20 23/4,11/6 B 764 NP

11 B 623 20/1/20 16/3/20 17/3,23/4, 11/6 B 766 NP

12 B 697 23/1/20 17/3/20 18/3,23/4,11/6 B 748 NP

13 K215 23/1/20 17/3/20 18/3 K218 P; NP

14 ] 277 24/1/20 17/3/20 18/3, 24/4, 11/6, 22/6 ] 382 NP

15 M111 26/1/20 17/3/20 18/3, 20/4, 11/6 M 86 P;?

16 K261 30/1/20 18/1/20 19/3, 24/4, 9/6 K238 NP

17 M 141 23/1/19 29/4/20, 11/6 M 56 NP

18 K 255 1/2/20 27/4/20, 11/6 K238 NP

19 ] 283 29/1/20 18/3/20 19/3 ] 382

20 B 701 10/2/20 27/4/20 B 748 p
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S.N. Camel Date of calving follicle Date of mating (2020) Stud Pregnant on
20/7/2021
21 M 145 4/2/20 27/4, 15/6 M 86 NP
22 B 631 10/2/20 27/4; 8/6 B 764 P
23 B 607 10/2/20 27/4,15/6 B 607 NP
24 ] 305 12/2/20 27/4, 15/6 ] 305 NP
25 K 253 5/2/20 27/4, 15/6 K234 NP
26 B669 8/2/20 29/4, 8/6 B 764 NP
27 K205 24/1/20 29/4/20, 15/6 K238 NP
28 B 751 28/2/20 29/4, 8/6 B722 NP
29 ] 303 2/3/20 29/4, 15/6 ] 303 P
30 ] 313 5/3/20 29/4, 8/6 ] 388 P
31 ] 267 14/2/20 4/5,20/6 J 388 NP
32 B 733 14/2/20 4/5,20/6 B 748 NP
33 K165 17/2/20 4/5,20/6 K238 NP
34 M 149 19/2/20 4/5,17/6 M 86 NP
35 M 81 24/2/20 4/5, M 86 NP
36 B 661 28/2/20 715 B 766 P
37 B 595 6/3/20 4/5,20/6 B 650 NP
38 M 169 26/2/20 715, M3
39 K275 12/3/20 11/5,19/6 K218
40 M 161 12/3/20 11/5/20, 19/6 M 56 NP
41 B 647 12/3/20 11/5,19/6 B 748 NP
42 K269 12/3/20 11/5,19/6 K234 NP
43 J 233 28/3/20 15/5 J 233 P
44 K273 31/3/20 15/5,19/6 K136 NP
45 B 729 2/4/20 15/5/20 B 764 P, NP
46 B 727 22/3/20 15/5, 16/6 B 722 NP
47 M 123 3/4/20 15/5, 22/6 M 86
48 B 545 9/4/20 4/6, B 764
49 M 69 14/4/20 4/6 M8 P
50 M6l 13/4/20 4/6/20 M 86 P, NP
51 ] 269 17/4/20 17/6 ] 388 p

Table 10: Camel calving in successive years

S.N.  Camel No. Calving date 2019 Calving date 2020 Conception date
2020

1 B 545 15/1/2019 9/4/2020 4/6/2020

2 J 233 30/1/2019 28/3/2020 15/5/2020

3 ] 269 6/2/2019 17/4/2020 17/6/2020

4 M 123 15/2/2019 3/4/2020 22/6/2020

5 M 69 23/1/2019 3/4/2020 22/6/2020
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Table 11: Nutritional status of female camels as evident by blood biochemical profile

Sr No. CHOL CHL CAL PHOS
mg/dl  mEq/lt mg/dl  mg/dl
Total 23.11 96.72 8.29 3.97
(49) +2.36 +291 +0.13 +0.13
A
Pregnant 21.80 98.70 8.40 3.98
(14) +2.63 +3.65 +0.14 +0.31
N o n 2363 95.93 8.24 3.96

Pregnant +1.68 +3.80 +0.14 +0.14
(39)

B

PP Preg 22.37 97.31 8.32 3.94

(13) +2.77 +3.66 +0.13 +0.33
PPN preg  21.25 100.30 8.23 3.92

(21) +.01 +4.24 +0.13 +0.19
©

Lact PP 21.68 99.16 8.26 3.93

(34) +1.63 +2.98 +0.10 +0.17
Lact 1 yr 27.62 90.01 8.41 3.97

9) +3.97 +9.18 +0.40 +0.14
D

Non Lact 24.44 92.96 8.27 4.18

(6) +2.36 +8.55 +0.30 +0.47
Lact 22.92 97.24 8.30 3.94

(43) +1.58 +3.09 +0.12 +0.14

SOD MAG TP ALB TG
mmol/lt mg/dl gm/dl gm/dl mg/dl
149.18 3.28 5.15 3.97 36.89
+1.80 +0.08 +0.14 +0.09 +3.30
149.84 3.64 5.0 3.99 39.93
+4.12 +0.14 +0.12 +0.20 +5.42
148.91 3.14 5.20 3.96 35.68
+1.90 +0.08 +0.19 +0.10 +4.06
150.68 3.66 4.99 4.01 38.09
+4.36 +0.15 +0.13 +0.21 +5.51
146.95 3.23 4.83 4.01 25.77
+2.80 +0.09 +0.21 +0.11 +2.82
148.38 3.40 4.89 4.02 30.48
+2.42 +0.09 +0.14 +0.11 +2.92
153.91 2.84 5.67 3.74 44.88
+2.46 +0.20 +0.41 +0.27 +9.21
146.61 3.28 5.78 4.03 61.25
+2.55 +0.13 +0.40 ++0.22 10.42
149.53 3.28 5.06 3.96 33.49
+2.01 +0.09 +0.15 +0.10 +3.14

CHOL- Cholesterol, CHL- Chloride, CAL- Calcium, PHOS- Phosphorus, SOD- Sodium, MAG- Magnesium,

TP- Total Proteins, ALB- Albumin, TG- Triglycerides.

Camel Physiology

Isolation, culture and characterization
of camel fibroblast cells and their
cryopreservation.

The tissue samples were collected aseptically
from ear pinna of camel in sterile PBS with the

Fig 4: Collection of tissue from ear of camel

help of ear notcher (Fig 4). The tissue samples were
minced (cut into small pieces) with sterile BP blade
and divide into two fractions for processing and
culture by two techniques (Sequential Enzymatic
digestion technique and Tissue explant technique)
(Fig 5, Fig 6).

Fig 5: Washing, mincing and enzyme treatment of tissue

samples.



Figure 6: Culture of enzyme treated tissue explant

Culture characteristics and growth kinetics of
fibroblast cells

Culture characteristics and growth kinetics of
fibroblast culture were observed under a bright
field microscope (Fig 7). The surface attachment
capability of the fibroblast was the key criterion
for selection. These spindle-shaped cells resembled
standard fibroblasts of other species fibroblast
morphologically after attachment. The calibrated
growth curve was plotted for fibroblast (Fig 8) and
this growth curve exhibited an initial lag phase of
2-3 days of culture, thereafter exponential growth
and maximum growth (peak) on 7™ day followed
by decline in growth rate (plateau phase). Trypan
blue dye exclusion test was done for the cultured
cells and was found that 77% of cells were viable

(Fig 9).

No of cells per well
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Fig 8: Growth curve of fibroblast cells
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Fig 9: Viability of fibroblast cells
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Figure 7: Growth of fibroblast cells

Cryopreservation

The camel fibroblast cells obtained after culture
were subjected for cryopreservation. Dimethyl
Sulfoxide (DMSO) (10% of the culture media) was
used for cryopreservation. The cell pellet obtained
after removal of the supernatant was mixed with 1
ml of cryopreservation media (DMSO) and culture
media and were initially stored at-80°C and
shifted to LN2 storage cryocans on next day. After
cryopreservation, cryovials were thawed at 37 °C
in water bath for 1-2 min till the liquid appears in
the cryovials and decanted in 15 ml conical tube.

Culture characteristics and growth kinetics of
fibroblast cells post thaw

Fibroblast cells were expanded in-vitro before
cryopreservation. Calibrated growth curve (Fig
10) was plotted for post thaw fibroblast cells. This
growth curve exhibited an initial lag phase of 2-3
days, thereafter exponential growth and reached
maximum growth (peak) on 5" day followed by
decline in growth rate (plateau phase). Trypan
blue dye exclusion test was done for the post thaw
fibroblast cells and it was found that 48.75% of cells
were viable (Fig 11). RNA was isolated from the

No of cells per well

15.00
10.00 *®
2 “0 @ No of cells
5.00 ’."“ per well
0.00 T T T T T T T T T T 1

0 2 4 6 8 10

Fig 10: Growth curve of post thaw fibroblast cells
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cultured cells with very low concentration of total
RNA.

The tissue which was used directly after mincing
found difficulty in their attachment on the surface
of tissue culture flask and did not show any growth
of cells. However, after treatment with trypsin
enzyme, the tissue samples were showing growth,
which may be due digestion of proteins and debris
in the tissue, which helped in easy dissociation of
cells and helped the attachment of cells with the
tissue culture flask surface.

% viable count

100%

50% .
M % viable count

0% -

1

Fig 11: Viability of post thaw fibroblast cells
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Studiesonmalecamel reproductive physiology
and semen preservation.

Semen was collected from the camel using
standard procedure and different semen extenders
(Citrate, Tris-Citic Acid-Fructose) were prepared.
Semen was analyzed and extended in different
extenders. Semen analysis was done for different
seminal parameters at different time intervals.

Physico-biochemical changes in camel milk
under different stages of lactation and its
functionalities.

Camel colostrums and milk was collected from
the Kachchhi female and analyzed for Fat, S.N.F,
Protein, Lactose, Salt, Total Solid at different time
intervals (Table 12, 13). It was found that the total
solid was higher in the camel colostrum compared
with camel milk. However, the Fat content was
lower in the early days of colostrums furthermore
the protein and lactose content was higher in the
early days of colostrums.

Table 12: Physio-biochemical parameters of camel colostrum at the different time interval

Fat S.N.F
Day 1 Mean 0.58 17.48
(N=12) " §td. Error of Mean 0.20 1.18
Day 2 Mean 1.99 12.16
(N=8) " Std. Error of Mean 0.62 0.29
Day 3 Mean 2.48 10.88
(N=3) Std. Error of Mean 0.28 0.82
Day 4 Mean 2.05 11.21
(N=12) " §td. Error of Mean 0.42 0.88
Day 5 Mean 3.27 9.99
(N=10) " Std. Error of Mean 0.57 0.27

Table 13: Physio-biochemical parameters of camel milk at the different time interval

Fat S.N.F
Month 1 Mean 3.07 9.15
(=) Std. Error of Mean 0.19 0.11
Month 2  Mean 2.31 8.49
(=60 Std. Error of Mean 0.09 0.06
Month 3 Mean 2.39 8.33
=07 Std. Error of Mean 0.09 0.05
Month 4 Mean 2.20 8.11
(=) Std. Error of Mean 0.07 0.04

Protein Lactose Salt Total Solid
6.30 8.74 1.70 18.06
0.41 0.59 0.12 1.13
4.53 6.02 1.14 14.17
0.11 0.13 0.03 0.46
4.06 5.44 1.04 13.36
0.30 0.41 0.08 0.91
4.15 5.60 1.08 13.26
0.30 0.44 0.09 0.70
3.78 4.99 0.95 13.26
0.10 0.14 0.03 0.58

Protein Lactose Salt Total Solid
3.47 4.57 0.87 12.22
0.04 0.05 0.01 0.22
3.19 4.24 0.82 10.80
0.02 0.03 0.01 0.12
3.14 4.16 0.79 10.71
0.02 0.03 0.01 0.12
3.04 4.05 0.78 10.30
0.02 0.02 0.01 0.10

p—



Fat S.N.F
Month 5 Mean 2.24 8.32
(N=90) Std. Error of Mean 0.07 0.19
Month 6 Mean 2.22 7.98
(N=109) " §td. Error of Mean 0.07 0.04
Month 7 Mean 2.15 7.93
(N=112) " §td. Error of Mean 0.05 0.04
Month 8 Mean 2.25 7.96
(N=119) ' §¢d. Error of Mean 0.06 0.05
Month 9  Mean 2.35 7.83
(N=76) Std. Error of Mean 0.09 0.06
Month 10 = Mean 2.29 7.87
(N=97) Std. Error of Mean 0.07 0.05
Month 11 = Mean 2.60 7.97
(N=79) Std. Error of Mean 0.08 0.05
Month 12 Mean 2.65 8.03
(N=70) Std. Error of Mean 0.08 0.07
Month 13 Mean 2.67 7.99
(N=47) Std. Error of Mean 0.10 0.05
Month 14 Mean 2.72 7.90
(N=29) Std. Error of Mean 0.10 0.11
Month 15 Mean 2.76 7.75
(N=3) Std. Error of Mean 0.36 0.23
Camel Health

Evaluation of udder health and milk quality
in dromedary camel

A novel mineral mixture formulation consisting
of zinc oxide, copper sulfate, cobalt sulfate, sodium
selenite and manganese sulfate is being tested for
prevention of clinical and subclinical mastitis in
camels.

Eighteen recently calved camels were divided
into three equal groups and experiment was started
one week after parturition. Six animals (group I)
were fed with equal quantity of binder (jaggery and
bajra flour) to serve as negative control. Another six
animals (group II) were fed single daily oral dose of
formulated mineral mixture formulation in pellet
form using jaggery and bajra flour as binder for 30
days. Third group of animals were fed with pulv
Trisodium citrate 1.5 g total dose in pellet form
using jaggery and bajara flour as binder once daily
for 30 days. Milk samples were collected aseptically
once weekly for first one month and thereafter

Research Achievements

Protein Lactose Salt Total Solid
3.12 4.16 0.80 10.56
0.07 0.10 0.02 0.19
3.00 3.98 0.76 10.20
0.01 0.02 0.00 0.08
2.98 3.96 0.76 10.08
0.02 0.02 0.00 0.07
2.99 3.98 0.76 10.20
0.02 0.02 0.00 0.09
2.95 3.93 0.77 10.18
0.02 0.03 0.01 0.13
2.96 3.93 0.76 10.17
0.02 0.02 0.01 0.10
3.01 3.98 0.77 10.56
0.02 0.03 0.01 0.11
3.04 4.01 0.77 10.69
0.03 0.03 0.01 0.12
3.01 3.97 0.82 10.69
0.02 0.02 0.02 0.11
3.00 3.95 .75 10.61
0.04 0.05 0.01 0.16
2.95 3.87 .73 10.51
0.10 0.11 0.02 0.54

fortnightly for estimation of CMT, Somatic Cell
Count, Total bacterial count, Total coliform count
and milk composition analysis. The experiment
is ongoing and data collected are being compiled
and analyzed.

Isolation of camelid antibodies as antibiotic
adjuvants against drug efflux transporters of
methicillin resistant Staphylococcus aureus
(DBT funded project)

Two camels were immunized with Qac A and
Panx antigens. PBMC were separated and sent
to IIS, Bangalore for subsequent isolation and
characterization of antibodies.

Etiopathological investigations on abortions
and neonatal morbidity and mortality in
dromedary camels

Studies on abortions

The blood and serum samples from 69 females
(pregnant and lactating) of the farm and 12
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adult female camels from field (Ore village, Abu
road) under TSP health camp were screened for
brucellosis and trypanosomiasis which revealed all
samples negative. During the year 2020, 3 (4.41%)
cases of abortions and 2 (2.94 %) cases of still
births were recorded in camels of the farm (Table
14). The bacterial culture from swab of fetal lung
and placenta revealed isolation of Staphylococci, E.
coli, Klebsiella, Diplococci and Bacillus spp.

Table 14: Details of abortion and stillbirth

Camel Abortion/ Gestation Fetallungand
No. Still birth Placenta culture
K261 Still birth  12months = Staphylococci, E.

9 days coli spp
B649  Abortion | 6 months = Staphylococci,

Klebsiellaspp

J265 Abortion = 8month | Staphylococci spp
M21 Abortion 10months = Staphylococci,

22 days Diplococci spp
M169  Still birth | 12months = Staphylococci,

25 days Bacillus spp

The DNA was extracted from fetal lung and
placental tissues from 3 abortion and 2 still-
birth cases. The PCR for detection of common
abortigenic pathogens such as Bovine herpes
virus-1, Neosporacaninum, Brucella abortus,
Toxoplasma species and Chlamydia species was
carried out using specific primers which revealed
all samples negative.

The gross lesions in aborted fetus were
subcutaneous edema, serohemorhhagic fluid
inside body cavities and severe congestion of
visceral organs (Fig 12). The histopathology of
lung revealed thickened alveolar and bronchial
wall due to lymphocyte infiltration and congestion
(Fig 13). The liver showed necrosis of hepatocytes
and congestion of sinusoidal capillaries. Kidney

Fig 12: Aborted fetus showing serohemorhagic fluid inside
body cavities and severe congestion of inter2nal organs.

showed hypercellular glomeruli, tubular necrosis
and congestion of tubular capillaries (Fig 14).
Histopathology of placenta showed vacuolar
degenerative changes and desquamation of villous

epithelium, areas of necrosis and focal macrophage
infiltration (Fig 15).

Fig 13: Lung showing thickened alveolar and bronchial wall
due to lymphocyte infiltration.

Fig 14: Kidney showing hypercellular glomeruli and tubular
necrosis.

Fig 15: Placenta showing vacuolar degenerative changes and
desquamation of villous epithelium



Studies on neonatal mortality

During the year 2020, 8 (12.5%) cases of
neonatal mortality due to septicemia (n=1),
enteritis (n=3), acute gastritis (n=1), acute bloat
(n=1), anemia (n=1) and lung hemorrhages (n=1)
was recorded.

One case of septicemia was recorded in a
neonatal camel of 3 days age having history of
premature birth, congenital ataxia, anorexia and
unable to stand. Necropsy revealed petechial
hemorrhages on subcutaneous tissue and serosal
surfaces of internal organs such as stomach,
intestine and epicardium (Fig 16). Liver and brain
revealed severe congestion.

Fig 16: Petechial hemorrhages on epicardium

The bacterial culture of lung tissue revealed
isolation of E. coli colonies on MacConkey and
EMB agar, which was also confirmed by uidA
gene PCR. The antimicrobial susceptibility test
of isolated E. coli colonies revealed sensitivity
for gentamicin, amikacin, ciprofloxacin, enro-
floxacin, cefoxitin, erythromycin and chloram-
phenicol whereas resistance was recorded for
cefotaxime, tetracycline, lincomycin, ceftriax-
one, trimethoprim, amoxicillin, streptomycin,
cloxacillin, amoxicillin/ sulbactam. Histopa-
thology of lung revealed thickened alveolar and
bronchial wall due to infiltration of mononuclear
cells and congestion of alveolar capillaries. His-
topathology of liver showed prominent vacuolar
degenerative changes in hepatocytes with con-
gestion of central vein and sinusoidal capillar-
ies. Kidney showed congestion of glomerular and
interstitial capillaries and occasionally atrophied
and distorted glomeruli (Fig 18). Heart showed
congested capillaries and occasional hemorrhag-
es. Brain showed congestion of capillaries.

Research Achievements

Fig 17: Lung showing thickened alveolar and bronchial wall
due to infiltration of mononuclear cells and congestion of
alveolar capillaries. Fig 18: Kidney showed congestion of
glomerular and interstitial capillaries.

A case of acute gastritis was recorded in a
20 day old neonatal camel in which bacterial
culture from stomach content revealed isolation
of Klebsiellapneumoniae colonies. These colonies
were also confirmed by PCR. Grossly abomasum
showed hemorrhagic patches on ventral side with
yellowish red contents (Fig 19). Liver also showed
dark red patches of hemorrhages on ventral
surface. Histopathology of abomasum showed
lymphocyte and eosinophil infiltration in mucosa

Fig 19: Necropsy showing hemorrhagic areas on ventral part
of abomasum
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with congestion of blood vessels (Fig 20). Liver
also showed hemorrhages in sinusoidal capillaries
(Fig 21). Lung showed congestion of alveolar
capillaries and focal areas of necrosis and fibrous
tissue proliferation (Fig 22).

Fig 20: Histopathology of abomasum showing lymphocyte
and eosinophil infiltration in mucosa with congestion of blood
vessels.

Fig 21: Liver showing hemorrhages in sinusoidal spaces.

Fig 22: Lung showing congestion of alveolar capillaries and
areas of necrosis and fibrous tissue proliferation

Mortality was recorded in a neonatal calf (2
days old) having history of dystocia and weakness.

The lung showed emphysema and hemorrhages
(Fig 23). Heart also showed hemorrhages on
epicardium whereas the liver showed severe

congestion. The histopathology of lung showed
hemorrhages in alveolar capillaries (Fig 24).

Fig 23: Lung showing dark hemorrhagic areas. Fig 24:
Histopathology of ling showing hemorrhagic alveolar
capillaries.

Neonatal diarrhea

During the study period, total 18 cases of
neonatal diarrhea were recorded in calves of 2
to 20 days age. The important clinical signs in
diarrheic neonatal camels were profuse, foul-
smelling, yellow to pale yellow or greenish watery
to pasty diarrhea. The tail and hindquarters were
heavily soiled with feces. In three cases the severity
of the symptoms were more pronounced and the
tfeces were found mixed with mucous and blood
with subsequent mortality (Fig 25). The majority
of the affected neonatal camels were not suckling
(n=15), dull (n=15) and three had mild to high
fever. The fecal swabs were collected from diarrheic
camels and cultured on MacConkey and EMB agar
for isolation of E. coli. These colonies were also
confirmed by uidA gene PCR specific for E. coli.
The genotypic characterization of these isolates



was carried out by amplification of virulence genes
such as StxI, Stx2, eae, K99, F41 and Sta using
PCR which revealed that 12 (66.66%) isolates
possess one or more virulence genes, whereas in
6 (33.33%) of the isolates no virulence genes could
be detected and considered non-pathogenic. The
virulence genes, namely stx1, stx 2, eae, F41, K99
and sta were detected in 4 (22.22%), 5 (27.77%), 4
(22.22%), 3 (16.66%), 2 (11.11%) and 3 (16.66%) of
the E. coli isolates, respectively either in single or in
combinations (Table 15).

Research Achievements

The analysis of hematological parameters
showed anemia and leukocytosis in diarrheic
neonatal camels compared to healthy neonatal
camels (Table 16). The analysis of serum
biochemical parameters such as total protein,
albumin, alkaline phosphatase, SGPT, SGOT,
glucose, creatinine, total bilirubin and urea was
carried out which showed no significant difference
between diarrheic neonatal camels as compared
to healthy neonatal camels (Table 17).

Table 15: Details of clinical signs and virulence gene profile in diarrheic neonatal camels.

Case Sex Age
No. (days) stxl stx 2
1 g 3 + +
2 M 3 + -
3 M 1 + +
4 M 2 + +
5 ¥ 3 - +
6 F 11 - +
7 M 2 - -
8 M - -
9 E 3 - -
10 M 3 - -
11 F 15 - -
12 F 3 - -
13 M 4 - -
14 F 3 - -
15 M 3 - -
16 ¥ 3 = =
17 F 5 - -
18 E 4 - -
Total 4(22.22%) = 5(27.77%)

Virulence gene PCR
eae F41 K99 sta
+ - - -
+ _ . -
+ - +
- + - +
- + + -
- - + +
4(22.22%) 3(16.66%) 2 (11.11%) 3 (16.66%)

Table 16: Hematological parameters in diarrheic and healthy neonatal camels

Parameter Diarrheic neonatal camels Healthy neonatal camels
(mean £S.D.) (mean £S.D.)

Hemoglobin (g/dl) 8.15+0.54 11.34+1.11*

TEC (million/pl) 4.68+0.63 4.98+0.79

TLC (per ul) 16985+1641.17 10737+1191.82*

Neutrophil (%) 60.856.60 57.10+7.56

Lymphocyte (%) 31.85%6.73 34.00+5.83

Eosinophil (%) 4.50+1.58 4.40+1.25

Monocyte (%) 3.60+1.26 3.50+1.43

* The indices indicate a significant difference (P<0.05).
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Table 17: Serum biochemical parameters in diarrheic and healthy neonatal camels

Parameter

Total Protein (g/dL)

Albumin (g/dL)

Alkaline Phosphatase Activity (IU/L)
SGOT activity (IU/L) AST

SGPT activity (IU/L) ALT

Glucose (mg/dL)

Creatinine (mg/dL)

Total Bilirubin (mg/dL)

Urea (mg/dL)

Mortalities due to enteritis were recorded in
three calves aged 2, 17 and 30 days. The bacterial
culture from intestine revealed isolation of E. coli
colonies on MacConkey and EMB agar which
was also confirmed by uidA gene PCR. Clinical
signs were anorexia, dullness with hemorrhagic
diarrhea in two cases and yellow diarrhea in
one case. The necropsy of these neonatal camels
showed gross lesions of dark red diffusely
congested small and large intestinal mucosa
with presence of moderate amount of mucous
mixed hemorrhagic content in the lumen (Fig.
26). The abomasum also showed congested
mucosa with hemorrhagic contents. The liver
was found enlarged and showed multifocal pale
areas throughout its surface. Kidneys were found
enlarged with moderate to severe congestion. The
other organs were not showing any significant
gross changes. The histopathology of small
intestine revealed areas of desquamation with
presence of free epithelial cells in lumen, mucosal
epithelial necrosis, hyperemia of the villi, villus
stunting, occasional fusion and mild to moderate
infiltration of eosinophils in the lamina propria
and crypt region (Fig 27). The submucosa showed
mild to moderate thickening, edema and dilatation
and congestion of
Histopathology of liver

submucosal capillaries.
showed prominent
vacuolar degenerative changes in hepatocytes
with congestion of central vein and sinusoidal
capillaries (Fig 28). Histopathology of kidney
showed congestion of glomerular capillaries and

occasionally atrophied and distorted glomeruli.

Diarrheic neonatal camels

Healthy neonatal camels

(mean £S.D.) (mean £S.D.)

6.28+2.44 6.90£1.02
4.17£1.26 3.86%0.21

454.78+635.88 358.35+ 197.44

112.09+95.23 70.71+16.26
14.14+10.23 12.81+1.97
129.21+32.71 134.62+27.72
1.42+0.29 1.40+0.30
0.10+0.10 0.08+0.06
62.72+129.60 21.80+15.66

Fig 25: Calf showing hemorrhagic diarrhea

Fig 26: Necropsy of calf showing severely congested intestines

Fig27: Histopathology of small intestine showing desquamated
epithelium and hyperemia and atrophy of the villi



Fig 28: Liver showing vacuolar degenerative changes in
hepatocytes with congestion of sinusoidal capillaries

Surveillance and etiopathological
investigations of important, emerging
and zoonotic diseases of dromedary
camels

Camelpox

From a previous outbreak of Camelpox in adult
male dromedary camels of Border Security Force

Research Achievements

(BSF) Jaisalmer, DNA was extracted from formalin
fixed paraffin embedded tissues such as tongue,
lung, liver, abomasum and heart of dead camels
having pocklesions. The DNA was subjected to PCR
for amplification of C18L gene and PCR products
were sequenced. These sequences were submitted in
GenBank for which accession numbers MT702755
to MT702760 were assigned. The sequencing of
viral DNAs showed phylogenetic relatedness with
other CMLYV isolates from India and other countries
(Fig 29).

Sarcocystosis

Molecular characterization of Sarcocystis
protozoa was carried out from tongue, heart and
esophageal tissue collected during postmortem
from adult camels. The coxl gene of Sarcocystis
species was successfully amplified and sequenced.
The sequencing of sarcocystis cameli isolate from
present study revealed its close phylogenetic
relationship with Sarcocystis iberica from red deer
of Lithuania and Sarcocystis gjerdei from Sika deer

of Japan.

Fig 29: Phylogenetic analysis of c18L gene of camlepox virus
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Fig 30: Phylogenetic analysis of cox1 gene of Sarcocystis cameli isolate NRCC1. A total of 31 sequences were taken from GenBank.

The evolutionary distances were computed using Mega X program.

Short study on “Eficacy of Neem
based formulation for treatment of
Sarcoptic mange in camels (Camelus
dromedaries)”

In this study, efficacy of neem based herbal
formulation (prepared using fresh neem leave
paste 1Kg, mustard oil 1 Lit, camphor oil 100ml,
turmeric powder 250gm and distilled water 1 Lit)
was assessed and compared with ivermectin. The
recovery of mange affected adult camels of either
sex was assessed using clinical, hematological and

Table 18: Details of groups of animals

Groups for treatment Duration of
therapeutic trials treatment
trials

Healthy control No treatment 0 day

Group III (n=6)

Group II (n=6) Neem based 14 alternate

herbal days
formulation
Group I (n=6) Inj. 7 days
Ivermectin interval

Pre-treatment sampling
for haemato-biochemical
parameter and skin

serum biochemical investigations. The camels were

divided into three groups containing 6 camels each
(Table 18).

It was found that the cases which were treated
with ivermectin recovered satisfactorily with two
doses of ivermectin repeated at an interval of 7™
day but they showed remnants of scar and rough
hair coat in some of the cases. Whereas, the herbal
formulation treated camels after 14™ day showed
almost complete recovery without any remnants of
scar or keratinization and the skin became shiny

Post treatment sampling
for haemato-biochemical
parameter and skin

scrapings scrapings
0t day 14%
day
0™ day 14%
day
0t day 14%

day
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and glossy. The haemato-biochemical parameters
also revealed improvement in parameters such
as haemoglobin, TLC, TEC, eosinophil count,

total protein and creatinine in herbal formulation
treated group before and after treatment (Table 19
and 20).

Fig 31: Camel affected with Sarcoptic mange showing alopecia ~ Fig32: Camel affected with Sarcoptic mange showing recovery

and keratinization at abdomen region

Table 19: Result of different hematological parameters in different groups of camels

after 7th application of herbal formulation. Skin and hair coat
become shiny and glossy with absence of keratinization

Parameter Treatment HC G-I G-I1
(Healthy (Ivermectin) (Herbal
control) formulation)

Hemoglobin (g/dl) Pre-treatment (0 day) 12.13%44+0.42 8.71*4+0.42 8.51*4+0.20

Post-treatment (14 day) 12.13%44+0.42 9.75*4+0.50 10.06°+0.19

TLC (thousand/ Pre-treatment (0 day) 8.73%4+0.21 7.68%4+0.25 7.66%4+0.42

cmm) Post-treatment (14 day) 8.73%4+0.19 8.22°4+0.28 8.99"%+0.30

TEC (Million/ Pre-treatment (0 day) 8.66*4+.10 7.1334+0.37 6.89*4+0.28

cmm) Post-treatment (14 day) 8.83*4+0.22 8.61%%+0.38 9.15%8+0.23

Neutrophil count Pre-treatment (0 day) 51.83%4+0.87 42.33%4+1.02 43.33*+0.76

(%) Post-treatment (14 day) 51.66"+1.33 44.16%+1.07 46.16"+ 1.01

Lymphocyte count Pre-treatment (0 day) 40.5** +0.88 37.66*+1.42 37.33*+1.25

(%) Post-treatment (14 day) 40.66* +1.05 45.83% +1.10 45.16" +1.62

Monocyte count Pre-treatment (0 day) 3.16* +£0.30 5.83"4+0.70 6°4+0.57

(%) Post-treatment (14 day) 3.83% +0.47 43 +0,57 3.5% +0.5

Eosinophil count Pre-treatment (0 day) 3.5% +0.42 13.83*4+1.30 13.16"4+1.30

(%) Post-treatment (14 day) 3.66% +0.21 5.5% +0.88 4,66 +0.84

Means with different superscript in a row (a,b,c) differ significantly (P<0.05)
Means with different subscript in a column (A,B,C) differ significantly (P<0.05)
Table 20: Result of different serum biochemical parameters in different groups of camels.

Parameter Treatment HC G-I G-II
(Healthy (Ivermectin) (Herbal
control) formulation)

Total protein (g/ Pre-treatment (0 day) 7.33"44+0.18 6.524+0.20 6.19°4+ 0.08

di) Post-treatment (14 day) 7.33%4+0.28 7.65%+ 0.14 8.09"%+0.18

Serum creatinine Pre-treatment (0 day) 1.75%+0.18 4.4*4+0.19 3.95%4+ (.22

(mg/dl) Post-treatment (14 day) 1.75%+0.18 2.4+ 0.07 2.21%8+0.10
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Parameter Treatment
SGPT (U/L) Pre-treatment (0 day)
Post-treatment (14 day)
SGOT (U/L) Pre-treatment (0 day)
Post-treatment (14 day)
Triglyceride Pre-treatment (0 day)
(MMOL\L)

Post-treatment (14 day)

T ey S e e

HC G-I G-II
(Healthy (Ivermectin) (Herbal
control) formulation)

20.33*4+2.29 54.65""+4.44 53.57*4+4.57
20.33*4+2.19 41.94%+3.71 36.66"°+2.10
45.33%4+8.51 93.65°43.40 96.27"4+3.15
45.45*4+8.56 81.19*4+3.12 79.6*5+3.33
0.47°*4+0.01 0.75°40.02 0.70°2+0.03
0.47°*4+0.02 0.63%4+.03 0.50°8+0.01

Means with different superscript in a row (a,b,c) differ significantly (P<0.05)
Means with different subscript in a column (A,B,C) differ significantly (P<0.05)

Development & evaluation of lipid
based nanoparticles of Quinapyramine
and Isometamidium salt for treatment
of Trypanosomiasis in camels (DBT
Project Nanoparticle consortium)

Objective of this project is to prepare and
evaluate ionically complexed Quinapyramine
sulphate (QS) loaded lipid nanoparticles and their
scale up by using various liquid mixing principles.
QS a cationic hydrophilic drug which is used
for prophylaxis of trypanosomiasis in animals,
Docusate sodium (DS), at a molar ratio of 1:2
of QS to DS, was used to prepare hydrophobic
Quinapyraminesulphate-Docusate sodium (QS-
DS) ionic complex. Based on the difference in
total solubility parameter and polarity of QS-
DS complex and different lipids, precirol was
selected as a lipid for the preparation of lipidic
nanoparticles. QS-DS ionic complex loaded
precirol based solid lipid nanoparticles (SLN)
were prepared by the solvent evaporation method.
The particle size, zeta potential, and % entrapment
efficiency (%EE) were found to be 250.10+26.04
nm, -27.41+4.18mV and 81.26+4.67 respectively.
FTIR studies confirmed the formation of the
QS-DS ionic complex. DSC and XRD studies
revealed the amorphous nature of QS in QS-DS
complex and QS-DS-SLN. The spherical shape of
nanoparticles was confirmed by scanning electron
microscopy. In-vitro drug release studies of QS-
DS-SLN showed sustained release of QS up to 60 h.
A pilot-scale batch (20-times of lab-scale) of QS-
DS-SLN was prepared using geometric similarity
principles. No significant difference was observed
in particle size, zeta potential, and % entrapment
efficiency of pilot-scale batch prepared by using
rotational speed of 700 rpm. In conclusion, ionic

complexation approach can be used to increase
% EE of charged drugs into lipid nanoparticles.
Further studies are under progress.

Production of Single Domain
Antibodies against Tuberculosis and
Thyroid cancer (Collaborative Research
Programme with BARC, Mumbai)

Single-domain  antibody coding heavy-
chain antibody gene repertoire from camel
immunized with human thyroglobulin was
amplified, ligated to T7 phage display vector and
a single-domain antibody display library was
constructed. From the library, clones specific
for thyroglobulin were enriched and isolated
through biopanning. Immunoreactivity of one
of the bacterial overexpressed anti-thyroglobulin
single-domain antibody (KT737375.1) was
demonstrated using microspot-immunoassaysand
immunofluorescence staining of human thyroid
section from a paraffin-embedded thyroid block.
Quantitative detection property of KT737375.1
was demonstrated in Immunoradiometric assay
(IRMA) platform using 125 Iodine labelled
KT737375.1. The serum thyroglobulin values
obtained from the single-domain antibody based
assay, correlated significantly with the values
obtained from the in-house thyroglobulin IRMA,
r=0.81, n = 30, p<0.05, Y(Tg-SdAb-IRMA)=1.06
(In-house Tg-IRMA)X + 0.8736. The anti-
thyroglobulin single-domain antibody detected
the human thyroglobulin both qualitatively and
quantitatively. Our results indicate the feasibility
of employing the T7 phage display system for the
construction of single-domain antibody display
libraries, which may expedite the discovery of
single-domain antibodies needed for various
biomedical applications.



Development of a novel format of stable
single chain antibodies against Staphylococcus
aureus and allergen-specific IgE in allergic asthma
(Collaborative Research Programme with Calcutta
University)

Application of camelid derived heavy chain
antibody is well established technique in the
biological field. Previously anti-alpha amylase
nanobody was generated from Llama and other
camel breeds. In this study, we are reporting
development of nanobody against alpha amylase
from Indian camel (Camelus dromedarius). We have
immunized Jaisalmeri breeds of Indian camel of
certain dose of commercial available alpha amylase
enzymes. Selected clone of the small nanobody was
directed to the porcine alpha amylase enzymes and
finally characterized. We have tested clone number
A10 nanobody was successfully bound to the
antigen by in-vitro assay; K, value was determined
8.2nM. We have found thermal degradation resist of
nanobody up to 95°C for 30 min. Target antigen and
nanobody binding capacity was further confirmed
by bioinformatics tools. Sequence analysis data
shows presence of Cys residues responsible for
renature. For the medical aspect, alpha amylase is
an important enzyme for type II diabetes mellitus.
In our body, secreted alpha amylase can hydrolase
carbohydrate complex. Drugs are available in the
markets to inhibit the action of alpha amylase,
having side effects like bowel bloating. Therefore,
our proposed nanobody can be used as diagnostic
purpose.

Veterinary Type Culture Collection-
Rumen Microbes (Network Project)
Eight bacterial isolates were submitted to

veterinary microbes repository of National Centre
for Veterinary Type Culture, Hisar (Table 21).

Table 21: Details of bacterial isolates submitted to
veterinary microbes repository

S.No. Bacteria Accession Number

1. Clostridium VTCCRMO0000418B
tetanomorphum DSM
4474

2. Clostridium sardiniense | VTCCRMO0000419B
DSM 2632

3. Corynebacterium VTCCBAA1496
pseudotuberculosis

4. Staphylococcus hominis ~ VTCCBAA1497

Research Achievements

S.No. Bacteria Accession Number

5. Staphylococcus VTCCBAA1498
epidermidis
6. Corynaebacteriumamylo- VTCCBAA1499
colatum
Morexellaosolensis VTCCBAA1500
Bacillus clausii VTCCBAA1501
Methicillin resistant Staphylococcus

haemolyticus (10 isolates) were isolated from
camel milk and were validated by Maldi-TOFF MS
analysis and 16s rDNA sequencing. In SCCmec
typing all 10 isolates were observed type V in
multiplex PCR (Fig 33)

Fig 33: Agarose gel electrophoresis of PCR-
amplified products of SCCmec genes. Lanes 1-10,
examined isolates cassette chromosome mec
(SCCmec); lane M, 100-bp Plus DNA size marker;
lane NC, negative control

Camel Biotechnology

Exploring genetic variability in immune
response genes associated with skin affections and
mastitis in camels.

Blood and milk sample was collected from
treatment and control groups. Isolation of
genomic DNA and PCR amplification of TLR 4
and TLR2 gene coding sequences was done using
self designed camel specific primers. The PCR
product was purified and bidirectional sequencing
of PCR products was done using forward and
reverse primers using sanger Dideoxy chain
termination method. The forward and reverse
sequences obtained were edited manually to get
a consensus sequence using bioedit software
and consensus sequence was generated for each
fragment. The pairwise and multiple alignment
of the different sequence pattern was done to
analyse the differences and relationship between
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Indian Camels and other livestock species. The
obtained sequences were analyzed for presence of
single nucleotide polymorphisms (SNPs) in coding
regions, 5 UTR and intronic regions. We identified
one polymorphic SNP at the position C475T in
the intron 1 region of TLR4 gene, however, no
SNPs was found in exonic regions (Fig 34). The
phylogenetic analysis was also done to know the
evolutionary distances between other domestic
species by neighbour joining method using MEGA
7.0(Fig 35).The sequence variation and homology
analysis of TLR-4 gene coding sequences was
performed using bioedit software. The nucleotide
sequences was submitted to NCBI repository with
the accession no: MT492152, MT492153 and
MT365024.

Identification of genetic variants in 547
bpTLR4 gene fragment was done in 32 Kachchhi
and 19 Bikaneri camels using PCR-sequence
based typing (PCR-SBT) method. TLR4 gene was
found to be polymorphic in both the breeds. The
polymorphism study revealed two alleles and three
genotypes (CC, TT and CT) in all the studied
breeds. The heterozygote genotype - CT were
more predominant in the studied loci in Bikaneri
as well as Kachchhi camel population. The studied
population was in Hardy-Weinberg equilibrium as
the observed and expected frequencies confronted
to HWE expectations. TLR4 genetic variants were
also associated with the milk somatic cell counts
and mastitis resistance/susceptibility in Indian
Camels. The association of genetic variants of TLR4
genotypes with somatic cell counts and mastitis
resistance/susceptibility in Indian camel breeds is

An experimental trial was conducted involving
15 Bikaneri camel calves of about 2-3 years of
age which were having good body condition.
Treatment group animals consisted of Bikaneri
animals which were not given any medications/
ivermectin for mange infection (Fig 36). Animals
were grouped according to their mange affections
location and severity. Blood samples were collected
from all the animals, Genomic DNA was isolated
and genotyping was done based on PCR-Sequence
based typing (SBT) method. The haematological
and serum biochemical profiles in mange infected
and healthy animals were estimated. Further, the
differences in the observed haematological and
serum biochemical parameters in treatment and
control groups were compared and associated with
TLR2 genotypes (Table 22). Our study indicated
that there was no significant (p>0.05) difference
in biochemical parameters between the combined
genotypes.

Fig 34: Sequencing chromatogram of different genotypes at
C475T SNP locus identified in TLR4 gene intronl region

in progress.

Fig 35: The phylogenetic tree was constructed based on the nucleotide sequences of different species to know the

evolutionary distances using Neighbor-Joining method




Table 22: Biochemical Parameters in the combined genotypes

Biochemical Parameters

Total protein
SGOT
SGPT(ALT)
PHOSPHORUS
UREA
Triglycerides
Cholesterol
Uric acid
Magnesium
Gamma-Glutamyl-Transferase (GGT)
AKP

Albumin
Calcium

Creatinine

Research Achievements

Combined Genotypes
ACAGTC CCGGTT
5.58 £ 0.52 6.89 £ 1.15
27.44+4.93 33.92+6.71
10.70+1.01 12.47+0.88
6.78+0.544 6.64+0.57
37.49+4.00 31.63+3.43
45.33£8.05 44.43+8.31
49.06+4.24 52.81+5.84

1.01+0.30 1.25+£0.42
1.59+0.13 1.78+0.30
8.48+1.08 8.94+1.04
54.74+15.10 66.29+£32.52
2.63+0.53 3.12+0.578
4.60+0.96 4.53+0.50
2.93+0.75 2.23+0.32

Fig 36: Mange infected camels showing skin lesions and severity of disease.
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Functional metagenomics of camel rumen
microbiome for novel key glycoside hydrolases
to benefit animal nutrition and biofuels (DBT
Project)

The main objective of this project is to
characterize rumen metagenome and culturable
diversity of camels fed with different diets under
natural grazing condition and to identify and
isolate important Glycoside hydrolases (GH)
enzymes. Feeding experiments was carried out in
native camels maintained at ICAR-NRCC farm
with different roughage feeds namely Bajra, Jowar
and Maize, with varying levels of lignocellulosic
content and are used locally and traditionally
feed roughages. The feeding trial was conducted
on 12 animals of similar age groups divided into
3 different groups of 4 animals (2 Bikaneri+ 2
Kachchhi) each for 70 days. The feeding ration was
decided after proximate analysis of different feeds
by NRCC. The experimental diets consisted of 70%
roughage parts from Maize, Bajra or Jowar straw,
respectively and other ingredients composition for
each group diets were De oiled Rice Bran (DORB)-
10 parts, Mung Churi-7, Bajra grain -3 and Maize
grains 2 parts besides salt, mineral mixture and
molasses in 3, 4 and 1 parts, respectively. During
the feeding trial, all the animals were maintained
under uniform management conditions. Rumen
samples were collected by stomach tube aspiration
method, 2-3 hrs post feeding at 0, 10, 21, 42 and
63 days intervals for metagenomics analysis and
rumen microbial diversity study. Further, 16§ rRNA
amplicon sequencing and shotgun metagenomics
were used for phylogenetic and functional profile
characterization of rumen microbial communities,
respectively. The metaculturomics approach was
implemented to reduce the total cultured diversity
through 16S rRNA amplicon library sequencing.
A library culture bank of 7297 isolates was
prepared. The potential isolates were genetically
grouped using RAPD, and 51 representative

isolates from each group were identified through
16SrDNA sequencing, followed by quantification of
various cellulolytic and hemicellulolytic enzymes.
Metaculturomics study revealed that there were a
majority of unclassified novel isolates in the culture
bank. The potent bacterial and fungal isolates

were annotated for novel CaZymes through whole
genome sequencing.

Camel Nutrition

Evaluation of cactus as energy source
in the diet of camel

Cactus pear mucilage is an interesting
ingredient for feed and feed industry because of
viscosity properties. The genus is characterized by
production of a hydrocolloid commonly known
as mucilage which forms molecular networks that
are able to retain large amounts of water. Mucilage
content of 1.48% on fresh and 19.4% on dry basis
has been observed. Mucilage was used for binding
of feed material to replace conventionally used
molasses as energy source.

Two accessions of thorn less Cactus at NRCC
farm 1270 and 1271 were evaluated for their
chemical composition. Composition of fresh
cactus revealed low fibre but higher content of NFE
reflecting availability of nonstructural carbohydrate
(Table 23). Due to presence of mucilage, was
observed to contain high level of carbohydrates
which could be seen from presence of NFE and cell
soluble, level of dietary fibre was also observed to
be low as reflected in the CF and ADF content.

Pellet quality evaluation was done for diet
containing 60% concentrate and 40% roughage
(Table 24); molasses was replaced with fresh
Cactus at 3 and 5% to prepare complete feed
pellets containing more than 17% CF whereas the
usual concentrate pellets contain nearly 10% CF
content.

Table 23: Chemical composition of thorn less variety of cactus pear (Opuntia ficus-indica)

Accession Attributes DM OM CP

Cactus 1270 Cladode 6.22 89.69 0.8
Peel 10.63 87.27 1.12
Mucilage 4.63 91.57  0.62

Cactus 1271 Cladode 6.3 8896  0.92
Peel 10.56 85.45 1.3
Mucilage 3.81 92.08  0.79

EE CF NFE NDF ADF TA
1.04  11.8 76.05 20.73 9.33 10.31
2.08 | 10.15 73.92 24.74 10.31 12.73
1.7 12.24 77.01 27.66 9.57 8.43
1.9 10.54 75.6 18.56 7.22 11.04
248  10.33 71.34 20.62 9.28 14.55
1.66 | 11.1 78.53 24.21 8.42 7.92
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Table 24: Composition of experimental pelleted complete feed (%)

Physical composition (% air dry basis) Group I Group II Group III
Roughage

Groundnut chara (Crop residue, Arachis hypogea) 16 16 16
Guar phalgati (Crop residue, Cymopsis tetragonaloba) 16 16 16
Bajrakadbi (Crop residue, Sorghum bicolor) 8 8 8
Concentrate

Guar seed 9 9 9
Moongchuri (Vigna radiate seed hulls) 9 9 9
Deoiled rice bran 23 22 20
Maize 13 14 14
Mineral mixture 2 2 2
Salt 1 1 1
Molasses 3 0 0
Cactus (Opuntiaficusindica) 0 3 5
Total 100 100 100

Chemical composition (% DM basis)

OM 86.76 86.26 86.60
CP 10.20 10.20 10.30
EE 1.00 1.60 1.37
CF 17.2 17.69 17.47
NFE 58.36 56.77 57.46
NDF 39.18 32.99 36.08
ADF 20.60 17.50 19.00

Cactus pear was cut into small pieces ranging it decreased to 3.61 cm from T, to T, whereas the
1-2 cm in length and used during pellet making.  pellet weight decreased from 3.74, 3.72 and 3.38g
Pellet quality parameters included normal length,  (P<0.0001). Results indicated (Table 25) that
weight, volume and density after preparation of  volume occupied with use of cactus increased
the pellet. Cactus provided sufficient moisture  (P<0.0001) at 3% but decreased at 5% Similar

for binding purpose. Pellet length increased trend was observed with length, weight and
significantly (P<0.0001) from 3.75 to 3.86 however density of the pellet

Table 25: Pellet quality attributes using cactus pear.

Attributes T, T, T, SEM P value
Volume (cm?) 3.56 3.67 3.42 0.01 0.00
Pellet length (cm) 3.75 3.86 3.61 0.01 0.00
Density (g/cm?) 1.05a 1.01a 0.98¢ 0.00 0.16
Pellet weight (g) 3.74a 3.72ab 3.38b 0.01 0.03
Weight (g)/cm 0.99a 0.96b 0.93c 0.00 0.00

Feed intake among the diets was not affected,  molasses could be replaced with Cactus pear both
indicating palatability of the diet was good even  as source of energy and as source of binder to
to a level of 5% incorporation of cactus however,  prepare pelleted feed at level of 3%.
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Camel Herd Strength
Total herd strength of the centre on 01-01-2020

was 342 camels which included 137 male and 205

T ey S b e

female camels. The closing balance on the year end
(31-12-2020) was 320 which included 130 males
and 190 females (Table 26).

Table 26: Breed-wise camel herd strength (01.01.2020 to 31.12.2020).
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Breed 01-01-2020 Calving (+)
opening
Male Female Male Female

Bikaneri 40 63 13 11
Jaisalmeri 29 41 6 5
Katchchhi 33 50 9 8
Mewari 35 51 7 4
Total 137 205 35 28
Grand Total 342 63

Annual revenue collection (2020) (in Rs.)

Month Tourist
January 456900
February 485850
March 227400
April --
May --
June --
July --
August ==
September 2550
October 23700
November 55950
December 150825
Total 1403175

Death (-) Auction(-) Closing
31-12-2020
Male Female Male Female Male Female
6 7 11 6 36 61
1 1 4 5 30 40
2 7 4 34 47
2 5 10 8 30 42
11 20 31 23 130 190
31 54 320

Milk parlour Total

113590 570490

81000 566850

33640 261040

710 710
4020 4020

18200 18200

17940 17940

20560 20560

29150 31700

40280 63980

30920 86870

48810 199635

438820 1841995

Total revenue generated through milk parlour and tourism activity was Rs. 1841995-00

Ph.D. Thesis

Effectof Exogenous Melatonin Administration
on Serum Melatonin, Testosterone, Sexual
Behaviour,BiochemicalandSemenParameters
in Male Camels (Camelus dromedarius)

Sandeep Dholpuria

Co- Adyvisor: Dr. Sumant Vyas

This present study evaluated the effects of
exogenous melatonin administration on the
reproductive performance and serum endocrine
(Melatonin and Testosterone) and biochemical
(Nitric oxide and Anti-oxidant capacity) levels of

dromedary (Camelus dromedarius) male camels
during the non-breeding and subsequent breeding
season. Twelve mature dromedary male camels
were divided into a control group (n=6) and a
treatment group that received melatonin (MLT)
(n=6) twice, at the beginning of the study and 37
days later. The trial started on the 1% September
2018 and continued till 7* January 2019 during the
non-breeding and breeding season. The behavioral
sign of male camels were evaluated daily early
morning up to the early breeding season in both
control and MLT treated camels.

The behavioral signs were seen in 83.33 % of
MLT treated camels from week 8" to 13™ in early
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breeding season. In this 83.33% camels, two male
camel evidenced only one sign, one male camel
showed two signs; one male camel evidenced four
and last one camel showed six signs out of seven
behavioral signs. Only 50% male camels of the
control group evidenced the presence of behavioral
sign during the 8" to 13" week in early breeding
season. In this 50% one male camel showed only
two signs and other two camels evidenced only one
behavioral sign.

The reaction time and copulation time of
male camel were significantly decreased and
the serum melatonin and serum testosterone
values were significantly high in MLT treated
compared to control (P < 0.01) camels (112.81+
39.06 seconds, 229.8+37 seconds, 19.17+1.01 pg/
mL and 16.34 +.57nmol/L respectively) than the
control group (359+41.35 seconds, 301.69+93.90
seconds 11.27+.59 pg/mL and 12.33+.61 nmol/L
respectively). The color proportion of semen
ejaculates in MLT treated and control camels was
(50%) and (38.46%) evidencing a milky white
followed by white (18.75%), (46.15%) and creamy
white (31.25%), (15.38%) color respectively. The
presence of gel in semen was 81.25% and 53.85%
in MLT treated and control camels respectively.
The semen volume, motility of sperm, sperm
concentration and sperm
significantly higher in MLT treated than control
male camels (P < 0.01). There was no significant
difference in nitric oxide, anti-oxidant capacity,
sperm abnormality, HOST and pH in both groups
of camels. The body weight, thoracic girth, humps
girth and abdominal girth was decreased in male
camels during the rut period. The total number
of females mated, female conceived, total service
and service per conception was higher in MLT
treated than control male camels. The maximum

livability — was

and minimum temperature, humidity and time of
sunset and sunrise were also recorded during the
experiment. In conclusion, Melatonin improves
the hormonal profile (serum Melatonin and
Testosterone) before and during the breeding
season in male camels, improve the behavioral
sign, sexual desire, semen quality, total service
and conception rate with male camel during
breeding season. Overall melatonin improved
the reproductive performance of male camel in
breeding seasons.
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Identification and Molecular characterization
of the genes targeting ribosomal binding
protein UBP-1 and transcription factor p57 of
Trypanosoma evansi isolated from Camel.

Vijayata Chaudhuri
Co-Adyvisor: Dr. S. K. Ghorui

The present study was carried out to isolate
the ribosomal binding protein UBP-1, UBP-2 and
transcription factor p57 of Trypanosoma evansi
using PCR and characterization of above genes
through sequencing. For this study, suspected
Trypanosoma evansiinfected camel was confirmed
by examination of Giemsa stained blood smear
of camel blood. After confirming infection,
trypanosomes from camel blood were purified by
DEAE cellulose chromatography. DNA extraction
was done from collected pellets of T. evansi using
the phenol-chloroform extraction followed by
ethanol precipitation. The desired amplicons of
UBP-1, UBP-2 and p57genes were then amplified
by PCR using gene specific primers. Amplified
PCR products were analyzed on 1.2% agarose gel
stained with ethidium bromide and identified
on the basis of size of the UBP-1, UBP-2 and
p57genes. The amplicons of expected size were
purified from the 1% low melting agarose gel
employing illustra GFX PCR DNA and Gel Band
Purification Kit, and found that the release of DNA
fragments around 700 bp for UBP-1, 1100 bp for
UBP-2 and 1600 bp for p57gene. Purified DNA of
UBP-1, UBP-2 and p57genes were sequenced and
coding sequences of UBP-1, UBP-2 and p57genes
according to the results obtained were of 632 bp,
997 bp and 1594 bp, respectively. The sequence
obtained was then subjected to different analysis
tools and databases for the finding of homology
and their protein structure. The sequence data
were analysed by using ClustalX software and
GeneDoc software and the consensus sequences
were obtained. The phylogenetic and sequence
analysis were done by the use of Clustal omega
and MEGAX software. Tree topology of UBP-1,
UBP-2 and p57 genes is based on the Neighbour-
Joining method. Multiple sequence alignment
of obtained protein sequences of UBP-1, UBP-2
and p57genes was performed with Clustal W
(Clustal 2.1) at EBI. Identified UBP- 1, UBP-2 and
p57gene sequences showed a close homology with
Trypanosoma brucei gambiense gene sequences.
Protein structure analysis was performed by

107




108

AT
ICAR

ICAR-NRCC Annual Report 2020

using Geneious Prime Software and Phyre2
online tool. 3D images were generated based on
the sequences and their homology search. Protein
structure of UBP-1 possessed 10 B sheets, 7 a
sheets, 7 predicted coils and 8 predicted turns.
Two ribonucleotide protein sites, namely, RNP-1
and RNP-2, 4 antigenic regions with one RNA
recognition motif (RRM) were determined. The
UBP-2 protein of T. evansi possessed 3 3 sheets, 4
a sheets, 4 predicted coils and 4 predicted turns, 3
antigenic regions with one P53 and DNA damage-
regulated protein 1 (PDRG) motif. The p57
protein of T. evansi possessed 26 B sheets, 27 a
sheets, 39 predicted coils and 41 predicted turns,
14 antigenic regions with two overlapping cyclin-
like motifs, two transcription factor IIB motif and
one transcription factor IIIB 90 KDa.

Evaluation of physico-biochemical properties
of camel milk and its anti-diabetic effect

Mohd. Matin Ansari

Co-advisor: Dr. Basanti Jyotsana

The present investigation was carried out to
determine the effect of processing on physico-
biochemical properties of camel milk, the
anti-diabetic effect of processed camel milk in
diabetic rat model. Camel milk samples were
HTST-pasteurized, LTLT-pasteurized, freeze-
dried, spray-dried and fresh milk was used as
control. After reconstitution of dried milk, milk
samples were analyzed for pH, Protein, Lactose,
antioxidant activity, and insulin content. No
significant change in physico-biochemical
parameters were observed among the fresh,
pasteurized and reconstituted camel milk. There
was no significant change in insulin content
and antioxidant activity of HTST-pasteurized
and freeze dried groups. However, insulin and
antioxidant activity were significantly reduced in
the spray-dried reconstituted camel milk. Diabetic
rats were prepared using streptozotocin (60 mg/kg)
and five groups of rats were made as non-diabetic
control, diabetic control, diabetic with fresh milk,
HTST-pasteurized milk and reconstituted freeze-
dried milk. Blood glucose, insulin, c-peptide,
triglycerides, cholesterol, oxidative stress and
antioxidantactivity were analyzed at different time
intervals (0, 10", and 30™ day). Streptozotocin
induction of diabetes resulted in severe diabetes
as evident by 5-6 fold increase in blood glucose

level while blood insulin and c-peptide were
significantly ~decreased. Diabetes leads to
hypertriglyceridemia, hypercholesterolemia,
oxidative stress and decreased antioxidant activity.
Camel milk feeding significantly decreased the
triglycerides, cholesterol and oxidative stress
while increased the antioxidant activity as
compared with diabetic control. Macroscopic
and microscopic analysis of liver and pancreas
was done after 30 days of experiment, and
liver showed slightly reduced and attenuated
macroscopic and microscopic changes in milk
fed groups. Macroscopically and microscopically,
no change was seen in the pancreas in the milk
fed groups as compared with diabetic control.
Relative expression of carbohydrate metabolism
and apoptosis-related genes in then liver were
analyzed. Milk fed groups showed non-significant
reduction in gene expression of PECPK, G6Pase
and IRS-2 while non-significant increase in
expression of pyruvate kinase and glucokinase.
Camel milk feeding significantly decreased the
pro-apoptosis gene (BAK and BAX) expression
while increased expression of anti-apoptotic genes
(BCL-2 and BCL-XL). The outcomes of this study
suggest that FD and HTST are better methods for
milk processing without significantly affecting
the milk quality parameters. Furthermore, camel
milk treatment improves the overall health status
of diabetic rats and no significant difference was
found among fresh, HTST-pasteurized and freeze
dried camel milk.

M.V.Sc. Thesis

Genetic analysis of Leptin (LEP) gene in
Indian camel (Camelus dromedarius)

Narendra Choudhary
Co-Adyvisor: Dr. Ved Prakash

The study was undertaken to characterize
leptin gene of dromedary camels (Camelus
dromedarius). Five overlapping primer pairs
covering the genomic region spanning partial
exon-2, intron-2 and partial exon-3 region of
leptin gene was designed. The genomic region
amplified using five different primers pairs were
sequenced. After assembly, alignment and editing
of the sequences a 2425 bp long leptin gene
sequence of dromedary camel was characterized.
The sequence was submitted to NCBI Gen Bank



database (accession number MT103545.1).
Generated Bikaneri camel sequence of leptin
gene showed highest similarity with Leptin gene
sequence of Lama glama. The genetic variation
in partial intron-2, exon-3 and partial 3> UTR
(540 bp) region of leptin gene was also studied
through SSCP technique. SSCP analysis revealed
monomorphic pattern as in all the forty two
camels samples only AA genotype was obtained.

Development and quality evaluation of camel
and buffalo milk based khoa burfi blended
with Watermelon seeds

Jorawar Singh

Co Adpvisor: Dr. Rakesh Ranjan

The present study was aimed to estimate
the physico-chemical properties of camel and
buffalo milk and to determine the optimum level
of incorporation of watermelon seeds and also
to evaluate the physico-chemical properties and
storage study of camel and buffalo milk based

Research Achievements

khoa burfi. The overall composition of buffalo
and camel milk showed that the buffalo milk had
higher concentrations of protein, fat and solid not
fat (SNF) than camel milk. Khoa and 50% buffalo
milk which was selected best on the basis of yield
production cost and consistency of khoa.

Four treatment samples were developed by
using different combinations with watermelon
seeds in selected camel and buffalo milk khoa viz.
Control (without watermelon seeds incorporation)
and treatments T, T, and T, with 10%, 20% and
30% watermelon seeds incorporation, respectively.

On the basis of sensory scores and physico-
chemical properties, the khoa burfi prepared by
incorporation of 10% watermelon seedslevel scored
maximum for all the sensory attributes such as
appearance, color, flavor, taste, overall acceptability
and was selected for pursuing the storage studies.
The selected camel and buffalo milk khoa quality
characteristics were evaluated at every 3 days
interval up to a period of 15 days.
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Technology Assessed and Transferred

Patent

Patent granted by Indian Patent Office
(Application No. 201611041317) on 28.09.2020
for technology “A formulation for the treatment
of dermal mycoses in camel” (Patent Grant No.
347971) Field of Invention: Pharmaceuticals,
Inventors: FE.C. Tuteja, S.D. Narnaware and N. V.
Patil.

Technology Developed

1. Turmeric Milk

The turmeric milk was developed using
turmeric powder as adjuvant in pasteurized camel
milk for use as immunity booster health drink.
This turmeric milk is also available for tourists and
general public at the milk parlour of the Centre.
To prepare Turmeric based camel milk, 0.4% of
Turmeric powder and 4% Sugar were added in
Camel milk and warmed at 72 degrees celsius for
20 minutes, later four strands of Kesar were added
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and warmed again for 10 minutes. After cooling
to room temperature, the mixture was filtered,
packaged and stored at 4 degree celsius in the
refrigerator.

2. Neem based herbal formulation for
treatment of Sarcoptic mange in camels

A neem based herbal formulation was
developed by incorporating different ingredients
such as fresh neem leaves, turmeric powder,
camphor oil and mustard oil in standard
quantity. The comparative efficacy of this herbal
formulation with ivermectin was carried out with
regard to clinical, hematological and biochemical
recovery of mange affected camels. It was found
that the cases which were treated with ivermectin
recovered satisfactorily with two doses of
ivermectin repeated at an interval of seven days
but remnants of scar and rough hair coat remained
in some cases. Whereas the camels in which herbal
formulation was applied at alternate day showed
almost complete recovery without any remnants
of scar or keratinization after 14 days, further
the skin became shiny and glossy. The haemato-
biochemical study also revealed improvement in
parameters like haemoglobin, TEC, eosinophil
count, total protein, SGOT, SGPT, creatinine
and triglyceride in herbal formulation treated
camels compared to ivermectin treated camels.
This formulation is economical, eco-friendly and
effective against majority of skin infections due to
wide spectrum activity of herbs and ingredients
used.



Technology Assessed and Transferred

Technology Transfer

Scheduled Caste Sub Project (SC SP) Activities

Scientist-farmer interaction meets and extension cum animal health camps were organized in the SC
SP area for creating awareness among the farmers at following locations

St Name of Village Tehsil District Date of programme No. of
No. beneficiaries
1 Kotadi Bikaner Bikaner 30/06/2020 82
2 Himatasar Bikaner Bikaner 05/12/2020 64
3. Dewasar Bikaner Bikaner 18/12/2020 53
4 Sawanta Jaisalmer Jaisalmer 23/12/2020 122
Total 321
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Celebration of World Camel Day

An animal health camp was organized on 22.06.2020 on the occasion of World Camel Day at Camel
Dispensary, ICAR-NRCC, Bikaner.

L= lp & e

El & &

Celebration of Foundation Day

An animal health camp was organized on 05.07.2020 on the occasion of Foundation Day of the Centre
at Camel Dispensary, ICAR-NRCC, Bikaner.
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Technology Assessed and

Demonstration of machine shearing

Demonstration of machine shearing for harvesting of camel hair was organized during 18-22 August,
2020 at NRCC, Bikaner.

L= lp gl C:
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Celebration of National Science Day

National Science Day was celebrated on 28 February 2020 at ICAR-NRCC Bikaner. In this event school
children participated and presented their science models. The school children were also briefed about
medicinal value of camel milk.
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Training, Capacity Building and Awards

Participation in training programs

Sr.  Participant
No.

1. M. M. Ansari,
Scientist

2. | Dr. Basanti Jyotsana,
Scientist

3. S. D. Narnaware,
Senior Scientist

4. | Rakesh Ranjan, Pr.
Scientist

5. | Rakesh Ranjan. Pr.
Scientist

Training organized

28 Jan - 20 Feb

Date Training programme

CAFT training on “Neuro-endocrine

2020 regulation of livestock production: Prospect
and Retrospect”
05-09 Training programme on Climate change:
Oct 2020 Challenges and Response organized by DST
(Online mode)
17-21 Aug Online Management Development
2020 Programme on Intellectual Property
Valuation and Technology Management
12-28 Fourteen days virtual workshop-cum-
September, training on “Intellectual Property Rights in
2020 Agricultural Research & Education in India”
12-17 Oct MDP on Priority Setting Monitoring and
2020 Evaluation of Agricultural Research Projects

(Online mode)

7-12 Dec 2020 = National Level Training on Animal Welfare

(Online mode)

1.  Three days training program on e-office was
organized for all staff members of ICAR-NRC on
Camel, Bikaner.

2. Training programme organized for farmers under
ATMA
S. | Date No. of
No. Participants
1. 21-22 January 2020 32

2. 24-25 February 2020

3. Internship training programme for final year BVSc students of RAJUVAS

S.No. Date

1. 25.09.20 to 01.10.20
2. 26.10.20 to 31.10.20
3. 18.11.20 to 24.11.20
4. 25.11.20 to 01.12.20
5. 04.12.20 to 18.12.20

32

Venue

ICAR-IVRI,
Izatnagar

Centre for disaster
management,
LBSNAA,
Mussorie, UK

NAARM,
Hyderabad

IP&TM Unit,
ICAR

NAARM,
Hyderabad.

LLRUVAS, Hisar

College No. of students
College of Veterinary and Animal Science, Bikaner and College 38
of Veterinary and Animal Science, Navania, Vallabhnagar

-do- 34

-do- 15

-do- 36
Arawali Veterinary College, Sikar 29
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Awards and Honours

1.

Dr. Ved Prakash and team received
Second prize for the Oral presentation
in Technical session I for the abstract
“Genetic diversity and population structure
based on microsatellite markers establishes
uniqueness of non-descript Sindhi camel
population” authored by Rekha Sharma,
Sonika Ahlawat, Himani Sharma, Ved
Prakash, R K Sawal and M S Tantia presented
in XVII National Symposium of Society
for Conservation of Domestic Animal
Biodiversity (SOCDAB) on “Enhancement
of Farmers’ Income through Management
of Animal Genetic Resources” organized at
COVSc& AH, Mhow from 10-11 February,
2020.

Dr. Ved Prakash and team received Oral
presentation Award for abstract “Growth
hormone (GH) gene polymorphism is not
associated with birth weight in Bikaneri
camel” authored by Ved Prakash, Basanti
Jyotsana, Shalini Suthar, Rakesh Ranjan
and R.K. Sawal presented at International
E-conference on “Agricultural and Biological
Sciences 2020” by virtual mode during 18-
19th December, 2020 jointly organized by
SBBS and Applied Research and Development
Organization held at SKAUST, Jammu on 18-
19th December, 2020.

Dr. Ved Prakash was invited as lead speaker
to deliver talk on topic “Characterization and
Conservation of Camel Genetic Resources” in
International E-conference on “Agricultural
and Biological Sciences (I-E-CABS-20)” jointly
organized by SBBS and Applied Research and
Development Organization held at SKAUST,
Jammu on 18-19 December, 2020

Dr. Basanti Jyotsana and team received best

Training, Capacity Building and Awards

oral presentation award (First prize) in the
“International E-Conference on “Agriculture
and Biological Sciences (I-E-CABS-2020)
jointly organized jointly by Society for
bioinformatics and biological sciences
(SBBS) and Applied Research development
organization held at SKUAST, Jammu, India,
From 18-19 Dec 2020. (Title:-Investigation
of growth hormone gene polymorphism in
kachchi camels using PCR-RFLP method
and association with birth weight, authored
by Basanti Jyotsana, Ved Prakash, Shalini
Suthar, Rakesh Ranjan and R. K. Sawal.

Dr. M.M. Ansari and team received “Active
Camel Research Scientist Award 2020”
certificate for the research article titled-
Effect of heat treatments on antioxidant
properties and insulin content of camel
milk. Authored by Ansari, M. M., Jyotsana,
B., Kumar, D., Sawal, R.K., Talluri, T R,,
Chandra, V., and Sharma, G. T. 2020. Journal
of Camel Practice and Research. 27 (1): 105-
110.

Dr. Sumant Vyas was invited as eminent
speaker to deliver lecture on “Camel semen
evaluation and preservation: current status”
in the online training on “Frozen semen
technology in domestic animals” organized
by Department of Gynaecology& Obstetrics,
College of Veterinary Science & A. H,,
SDAU., “Sardar krushinagar during 7-16"
July, 2020.

Dr. Sumant Vyas acted as organizing
Secretary and presented lecture on “Snags of
camel reproduction and their amelioration”
in the International Webinar on Camel
Reproduction organized by Rajasthan
Chapter of ISSAR and RAJUVAS on 12" July,
2020.
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Linkages and Collaborations

Collaborative University/ Institute
Anand Agricultural University, Gujarat

Bhabha Atomic Research Centre, Mumbai

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
Animal Sciences, Bikaner

Rajasthan  State Government, Animal
Husbandry Department

Kamdhenu University, Ahmedabad, Gujarat

Maharashtra Animal and Fishery Science
University, Nagpur

IASE Deemed University, Sardarshahar,
Rajasthan

Indian Institute of Science, Bangalore
NDRI, Karnal
NIANP, Banglore

Tri party MoU

Sardar Patel Medical College, Bikaner
ICAR-National Research Centre on Camel,
Bikaner

Premium Serums and Vaccines Pvt. Ltd.
Pune

Ayurvet Limited, New Delhi
Mahatma Phule Krishi Vidyapeeth, Rahuri

Swami Keshawanand Rajasthan Agriculture
University (SKRAU)

Programme
Metagenomics of rumen microbes

Development of single domain antibody for
diagnosis/ therapy

Collaborative research project

Ph.D. Research work
Ph.D. Research work

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

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

Extension cum health camps and training of
farmers

Research work of M.V.Sc. and Ph.D. students,
Extension programms in Tribal Areas of Gujarat

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

Collaborative research project
Collaborative research project
Collaborative research project

Commercial scale development of novel camelid
antivenom against Echis sochureki venom

Collaborative research
Collaborative research

Collaborative research
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List of Publications

Paper in Research Journals

1.

Ansari, M.M., Jyotsana, B., Kumar, D., Sawal,
R.K., Talluri, T.R., Chandra, V. and Sharma,
G.T. 2020. Effect of heat treatments on
antioxidant properties and insulin content
of camel milk. Journal of Camel Practice and
Research 27 (1): 105-110.

Dedar, R.K., Kumar, N., Narnaware, S.D,,
Singh, J., Legha, R.A. and Pal, Y. 2020.
Treatment of habronemiasis using Aerva
javanica extract in donkeys Indian Journal of
Comparative Microbiology, Immunology and
Infectious Diseases 41(2): 112-116.

Dedar, R.K., Kumar. N., Narnaware, S.D. and
Tripathi, B.N.2020. Leaf Extract of Aerva
javanica Suppresses Excessive Growth of
Granulation Tissue in Horses. Journal of
Equine Veterinary Science (Elsevier) 93:
103193.

Joseph, A., Baiju, I, Bhat, I. A., Pandey,
S., Bharti, M., Verma, M., Pratap Singh,
A., Ansari, M.M., Chandra, V., Saikumar,
G., Amarpal and Taru Sharma, G. 2020.
Mesenchymal Stem Cell-Conditioned Media:
A Novel Alternative of Stem Cell Therapy for
Quality Wound Healing. Journal of Cellular
Physiology 235(7-8): 5555-5569.

Kumar, S., Rajput, P.K,, Bahire, S.V.,, Jyotsana,
B., Kumar, V. and Kumar, D. 2020. Differential
expression of BMP/SMAD signaling and
ovarian-associated genes in the granulosa cells
of FecB introgressed GMM sheep. Systems
Biology in Reproductive Medicine 66(3): 185-
201.

Kumarasamy, J., Ghorui, S.K., Gholve, C,
Jain, B., Dhekale, Y., Gupta, G.D., Damle, A.,
Banerjee, S., Rajan, M.G.R. and Kulkarni,
S. 2021. Production, characterization and
in-vitro  applications of single-domain
antibody against thyroglobulin selected from
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10.

11.

12.

novel T7 phage-display library.Journal of
Immunological Methods 492: 112990.

Mohapatra, A., De, K., Prakash,V., Kumar, D.
and Naqvi, S.M.K. 2020. Effect of different
milking methods on milk yield and growth
of lambs. Indian Journal of Small Ruminants
26(1): 62-66

Narnaware S.D., Dahiya, S.S, Ranjan, R. and
Tuteja E.C. 2020. Fatal neonatal infection with
Klebsiella pneumoniae in dromedary camels:
pathology and molecular identification of
isolates from four cases Tropical Animal
health and Production (Springer) 52:3923-
3929

Prakash, V., Prince, L.L.L.,, Gowane, G.R,
Sharma, R.C. and Kumar, A. 2020. Direct
and maternal effects models for variance
components and  genetic  parameters
estimation of growth traits in prolific Garole
sheep. The Indian Journal of Animal Sciences
90(1): 85-89.

Prayag, K.S., Paul, A.T., Ghorui, S.K. and
Jindal, A.B. 2021. Preparation and Evaluation
of Quinapyramine Sulphate-DocusateSodium
Ionic Complex Loaded Lipid Nanoparticles
and its ScaleUp Using Geometric Similarity
Principle. Journal of Pharmaceutical Sciences
110(5):2241-2249.

Sawal, R.K,, Ranjan, R., Kashinath and Verma,
R.K.2020. Grassland productivity during early
winters in Ladakh, India. Current Science 119:
1195-1197.

Sharma, R., Ahlawat, S., Sharma, H., Prakash,
V., Shilpa, Khatak, S., Sawal R.K. and Tantia.
M.S.2020. Identification of a new Indian camel
germplasm by microsatellite markers based
genetic diversity and population structure
of three camel populations. Saudi Journal of
Biological Sciences 27(7):1699-17009.
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13.

14.

15.

Abstracts
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Singh, J., Bais, B., Ranjan, R., Gadekar, Y.P,
Sharma, A., Prajapat, A., Tak, L., Sharma, N.
and Kumar, Y. 2020. Study on textural analysis
of camel and buffalo milk based khoa burfi
blended with watermelon seeds. International
Journal of Chemical Studies 8: 19-24.

Singh,]., Bais, B., Ranjan, R., Joshi, R., Diwakar,
R.P.and Sharma A. 2020. Study of formulation,
sensory evaluation and microbiological study
of camel and buffalo milk based khoa burfi
blended with Watermelon seeds. International
Journal of Current Microbiology and Applied
Science 9: 1231-1242.

Vyas, S., Kashinath and S. K. Ghorui 2020.
Use of salicylic acid, zinc sulphate, fenvalerate
and sulphur with petroleum jelly as base for
treatment of sarcoptic mange in a camel.
Journal of Camel Practice and Research
27(3):341-343.

published/

presentation  in

Conferences/ Symposia/ Seminars

1.

Jyotsana, B., Prakash, V., Suthar, S., Ranjan,
R. and Sawal, R.K. 2020. Investigation of
growth hormone gene polymorphism in
kachchi camels using PCR-RFLP method and
association with birth weight, in International
E- conference on “Agricultural and Biological
Sciences I-E-ICABS-20” jointly organized by
SBBS and Applied research and development
organization held at SKAUST, Jammu during
18-19 December 2020.

Narnaware S. D., Ranjan R. and Tuteja F.C.
2020. Antimicrobial resistance and virulence
genes assessment of multidrug resistant
Escherichia coli isolates from neonatal camel
diarrhea cases. Poster presentation in online
International Veterinary Pathology Congress
2020 organized by Nagpur Veterinary College,
MAFSU Nagpur from 26-29 December, 2020.

Prakash, V., Jyotsana, B., Suthar, S., Ranjan, R.
and Sawal, R.K. 2020. Growth hormone (GH)
polymorphism is not associated with birth
weight in Bikaneri Camel, in International
E-conference on “Agricultural and Biological
Sciences I-E-ICABS-20” jointly organized by
SBBS and Applied research and development
organization held at SKAUST, Jammu on 18-
19 December, 2020.

Technical

Sharma, R., Ahlawat, S., Sharma, H.,
Prakash, V., Sawal, R.K. and Tantia, M. S.

2020.  Genetic diversity and population
structure based on microsatellite markers

establishes
Sindhi

uniqueness
population”
XVII Symposium
for Conservation of Domestic Animal
Biodiversity (SOCDAB) on “Enhancement
of Farmers’ Income through Management
of Animal Genetic Resources” organized at
COVSc & AH, Mhow from 10-11 February,
2020.

of non descript
published in
of Society

camel
National

Tuteja, F.C., Nath, K., Sawal, R.K., Narnaware,
S.D. and Chirania, B.L. (2020). Therapeutic
management of skin affections in dromedary
camels under farm managemental conditions.
National Symposium on Advancement in
Veterinary Medicine in Mitigating Challenges
to Animal Healthand 38Th Annual Convention
of ISVM. 5-7 Feb. 2020. Veterinary College,
Hebbal, Bengaluru- 560024, Karnataka. p
425.

Tuteja, F.C., Nath, K., Sawal, R.K., Narnaware,
S.D. and Chirania, B.L. (2020). Significance
of shearing on the gross visual recordings of
skin affections in camel. National Symposium
on Advancement in Veterinary Medicine in
Mitigating Challenges to Animal Health and
38Th Annual Convention of ISVM. 5-7 Feb.
2020. Veterinary College, Hebbal, Bengaluru-
560024, Karnataka. p 424.

Books/

bulletins/ Training

compendium

1.

Dutta, S., Rakshit, S. and Chatterjee, D.
2020. Use of Artificial Intelligence in Indian
Agriculture. In: Food and Scientific Reports
(monthly magazine), 1 (4), 65-72.

Maji, S., Rakshit, S. and Roy, D. 2020. Effect
of Novel Coronavirus disease (COVID-19)
Outbreak on Indian Agriculture: An overview
through News Reports amid Nationwide
Lockdown. In: Food and Scientific Reports
(monthly magazine), 1 (April Special Issue),
1-9.



Gene bank submissions

Sr.

10.

11.

12.

13.

14.

15.

16.

GenBank
Accession no

MT365024

MT492152

MT492153

MT478653

MT478654

MT478655

MT103545

SUB8609844
Contigl
MW282891

SUB8609869
Contigl
MW282894

MT704826
MW282892,

SUB8609853.

MW282895,

SUB8609875

MT649220

MT704833

MT754558

MW651858

Details/ Name of gene

Camelus dromedarius breed Jaisalmeri toll like
receptor 4 (TLR4) gene, exon 2 and partial cds

Camelus dromedarius breed Kachchhi toll like
receptor 4 (TLR4) gene, TLR4-T allele, exon 1 and
partial cds

Camelus dromedarius breed Kachchhi toll like
receptor 4 (TLR4) gene, TLR4-C allele, exon 1 and
partial cds

Camelus dromedarius isolate B603 growth hormone
precursor (GH) gene, GH-C allele, exons 1 and 2
and partial cds

Camelus dromedarius isolate B490 growth hormone
precursor (GH) gene, GH-C allele, exons 1 and 2
and partial cds

Camelus bactrianus isolate DH3 growth hormone
precursor (GH) gene, GH-C allele, exons 1 and 2
and partial cds

Camelus dromedarius breed Bikaneri leptin gene,
exons 2 and 3 and partial cds

Bacillus clausii NRCC1

Staphylococcus epidermidis NRCC1

Rhodococcus sp. strain NRCC 1 16S ribosomal RNA
gene, partial sequence.

Contigl Morexellaosolensis NRCC 1

Contigl Staphylococcus hominis NRCCI

Corynebacterium pseudotuberculosis strain
AHDP:2020 16S ribosomal RNA gene,
partial sequence.

Micrococcus luteus NRCC 116S ribosomal RNA
gene, partial sequence

Staphylococcus aureus NRCC 116S ribosomal RNA
gene, partial sequence

Cox1 gene of Sarcocystis cameli NRCC1

List of Publications

Authors

Jyotsana, B., Prakash, V., Suthar, S.
and Ranjan, R.

_do_

Jyotsana, B., Prakash,V., Suthar, S.
and Ranjan, R.

Prakash, V., Jyotsana, B., Suthar,
S., Ranjan, R. and Sawal, R.K.

_do_

-do-

Choudhary, N., Prakash, V,
Jyotsana, B. and Joshi, R.K.

Ranjan, R., Narnaware, S.D.,
Pareek, N., Harsh D., Ranjan, A.
and Prakash, V.

Ranjan, R., Narnaware, S.D,
Harsh, D., Pareek, N., Ranjan, A.
and Prakash V.

Ranjan, R., Narnaware, S.D.,
Pareek, N., Jyotsana, B., Ranjan,
A. and Sawal, R.K.

Ranjan, R., Narnaware, S.D.,
Pareek, N., Ranjan, A., Harsh, D.,
Jyotsana, B.,

Ranjan, R., Narnaware, S.D,
Pareek, N., Harsh, D., Ranjan, A.,
Jyotsana, B.

Ranjan, R., Narnaware, S.D.,
Pareek, N., Ranjan, A., Harsh, D.
and Prakash, V

Ranjan, R., Narnaware, S.D.,,
Pareek, N., Ranjan, A. and Harsh,
D.

Ranjan, R., Narnaware, S.D.,
Maherchandani, S., Ranjan, A,
Pareek, S and Harsh, D.

Narnaware, S.D., Basanti J.,
Prakash, V. and Ranjan, R.
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Sr.  GenBank Details/ Name of gene

No.  Accession no

17. MW393780 IS6110 gene of Mycobacterium tuberculosis complex
Mtb-NRCC#1

18. MW445903 16s rRNA gene of Mycobacterium sp. Partial,
NRCC#2

19. MT702755 C18L gene of Camelpox BSF01/lung

20. MT702756 CI18L gene of Camelpox BSF02/lung

21. MT702757 C18L gene of Camelpox BSF03/tongue

22. MT702758 C18L gene of Camelpox BSF01l/abomasum

23. MT702759 C18L gene of Camelpox BSF01/heart

24. MT702760 C18L gene of Camelpox BSF01/intestine

Radio Talks

Authors
-do-

_do_

Narnaware, S.D., Dahiya, S.S,,
Ranjan, R. and Devika, B.

-do-
-do-
-do-
-do-
-do-

Radio talks under the programme “Unta Ri Batan” broadcasted on Akashwani Bikaner

S.N.
1.

Name of Speaker Topic Date

Dr. Rakesh Ranjan Varsha Ritu me Unto me honewali bimariyan evam unse 11-09-2020
bachav

Dr. S.D. Narnaware Pashuo se Manushyo me honewali bimariya: karan, lakshan = 25.09.2020
evam bachav

Dr. Ved Prakash Adhik dudh utpadan hetu unto ka chayan kaise kare 09-10-2020

Dr. M.M. Ansari Untani ka dudh ek swasthya pey (Health drink): Janiye kaise = 25-12-2020



No  Project
code
L. AGB- 11
2. BTAS-5
3. AR-8
4. AR-9
5. AP-7
6. AP-8
7. AP-9
8. LPT-3
9. ET-1
10.  VM-16
11. VP-4
12. = VM-17-

List of Ongoing Projects 2020

Institute funded Projects

Project Title

Genetic  improvement of Indigenous camel
breeds for dairy potential

Exploring genetic variability inimmune response
gene associated with skin affections of mastitis
in camels

Studies on post parturient fertility in Camelus
dromedarius

Studies on induction of ovulation during normal
and post parturient period in female camel

Isolation, culture and characterization of camel
fibroblast cell and their cryo preservation

Physico-biochemical changes in camel milk
under different stages of lactation and its
functionalities

Studies on male camel reproductive physiology
and semen preservation

Production and evaluation of camel milk paneer
and cheese incorporated with milk of other
species

Evaluation of different aspects of camel for eco-
tourism as livelihood resource under different
environments in India

Evaluation of udder health & milk quality in
dromedary camel

Improved diagnosis of drug resistance &
pathogenicity of Trypanosoma evansi

Etiopathological investigations on abortions and
neonatal morbidity and mortality in dromedary
camekls
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PI

Ved Prakash

Basanti
Jyotsana

Sumant Vyas

Sumant Vyas

M.M. Ansari

Matin Ansari

Matin Ansari

Devendra

Kumar

R. K. Sawal

Rakesh

Ranjan

S.K. Ghorui

S.D.
Narnaware

Co-PI’s

Rakesh  Ranjan,
Basanti Jyotsana,
Devendra Kumar,
Kashi Nath

Rakesh  Ranjan,
Ved Prakash

R.K. Sawal,
B.L. Chirania
KS Roy

M. M. Ansari,
Kashinath

B Jyotsana and T.
R. Talluri (NRCE,
Bikaner)

Basanti Jyotsana

Sumant Vyas, T.
R. Talluri (NRCE,
Bikaner)

M.M. Ansari,
Ved Prakash

Nemi Chand

EC. Tuteja,
S.D. Narnaware,
Devendra Kumar

EC. Tuteja, Rakesh
Ranjan

Duration

2018-20

2018-20

2015-19

Dec 2020
- Nov
2023

2018-20

Feb 2020
— March
2022

Nov 2020
- Oct
2023

2018-20

2020-
2023

2017-20

2014-20

2019-
2022
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Inter-institutional and externally funded project

No Project Project Title PI Co-PI’s Duration
code
1.  VICC-RM Network project on Veterinary Type = Rakesh Ranjan R.K. Sawal, 2013-20
Culture Collection —-Rumen Microbes M.M. Ansari,
component S.D. Narnaware
2. DST1 Deciphering MHC diversity and its Ved Prakash Basanti Jyotsana 2019-22

functional significance in Indian
Camel breeds

3. DBT2 Developement and evaluation of lipid S.K. Ghorui 2018-21
based nanoparticles of quinapyramine
and isomedamedium salt for treatment
of trypanosome evansi in camels

4. DBT3 Isolation of camelid antibodies as  Rakesh Ranjan 2019-22
antibiotic adjuvants against multi
drug efflux transporters of methicillin
resistant Staphylococcus aureus

5. NBAGR Characterisation of Marwari and Ved Prakash R.K. Sawal 2017-20
Sindhi Camel

List of projects completed/closed during the year 2020
A. Institute Funded Projects

No. Project  Project Title PI Co-PI’s Year
Code
0l. AP-7 Isolation, culture and characterization M.M. Ansari  B. Jyotsana and T.T. 2020
of camel fibroblast cell and their cryo Rao
preservation
02. AR-8 Studies on post parturient fertility in Sumant Vyas = R.K. Sawal 2020
Camelus dromedarius B.L. Chirania
K.S. Roy
03. VM-15  Studies on Pica like conditions in FE.C. Tuteja Rakesh Ranjan 2020
camel S.D. Narnaware
R.K. Sawal

B. Inter-institutional and externally funded project

No. Project Project Title PI Co-PI’s Year
Code
0l. BTAS-2 | Development of Single domain S.K.Ghorui = Venugopal 2020
antibodies for diagnosis/therapy MeeraVenkatesh
02. DST Taskforce on Himalayan Agriculture R.K. Sawal 2020
03. BIRAC Commercial Scale development of S.K.Ghorui = P.D. Tanwar 2020

novel camelid antivenom against
Echissochureki venom

4, DBT 1 Functional metagenomics of camel Basanti S.D. Narnaware, 2017-20
rumen microbiome for novel key Jyotsana N.V. Patil
glycoside hydrolases (GH) to benefit
animal nutrition and biofuels
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Important Meetings

(RAC)

Research  Advisory Committee
Meeting

The annual meeting of RAC was held on 23 and
24 May 2020 through video conferencing under
the chairmanship of Dr. A. C. Varshney, Ex-Vice
chancellor, DUVASU, Mathura. The meeting was
attended by other committee members, Dr. Amrish
Tyagi, ADG (ANP) ICAR, Dr. B.K. Beniwal, Ex-
Professor cum Dean, COVAS, RAJUVAS, Bikaner,
Dr. V.R.B. Sastry, Ex- Principal Scientist, IVRI,
Izatnagar, Dr C. G. Joshi, Prof and Head Animal
Biotechnology, GAU Anand, Dr. R. K. Singh,
Dean COVAS, RAJUVAS, Bikaner, Dr. R.K. Sawal,
Director and Dr. Rakesh Ranjan, Member Secretary,
RAC and scientific staff of NRCC.

Meeting with the Chairman RAC

A meeting with the Chairman RAC, Dr. A.C.
Varshney Ex-Vice chancellor, DUVASU, Mathura
was held on 12.05.2020 through video conferencing.
The meeting was attended by Dr. R. K. Sawal, Acting
Director, Dr. Rakesh Ranjan, Member Secretary-
RAC & I/C PME and Dr. Shirish D. Narnaware,
Member PME Cell & I/C ITMU. The action taken
report on approved recommendations of last RAC
meeting and powerpoint presentations provided
by different scientists to PME cell on achievements
of research projects were presented and discussed.

Institute Research Council (IRC) Meeting

The Annual IRC meeting was held on 27 July,
2020 under the chairmanship of Director NRCC
where final progress of completed and new project
proposals were discussed and approved.

Institute Management Committee (IMC)
meeting

The IMC meeting of the Centre was held on 4
February 2020 under the chairmanship of Dr. R. K.
Sawal, Director-NRCC and attended by committee
members: DR. Rakesh Rao, Dean- COVAS, Bikaner
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(RAJUVAS); Dr. O. P. Yadav, Director-CAZRI,
Jodhpur; Dr. Renu Goyal, Additional Director,
Animal Husbandry Department, Bikaner; Dr.
A. K. Patel, Principal Scientist (LPM), CAZRI,
Jodhpur; Dr. S. S. Paul, Principal Scientist (Animal
Nutrition), DPR, Hyderabad; Sh. Prakash Vimal,
AF & AO, ATIC Jodhpur; Sh. Ram Gopal Suthar,
Shri Dungargarh, Bikaner and Member Secretary
Sh.R. A. Sahu, AO, NRCC, Bikaner. In this meeting
following invitees also participated: Dr. Virendra
Netra, Deputy Director, Animal Husbandry
Department, Bikaner; Dr. Rakesh Ranjan, Principal
Scientist, NRCC; Sh. A. K. Yadav, AAO NRCC and
Sh. B. K. Acharya, AF & AO, NRCC.

Institute Animal Ethics Committee (IAEC)
meeting

Meeting of IAEC held at ICAR-NRCC, Bikaner
on 29 October 2020 through video conferencing in
which Dr. Rakesh Ranjan, Chairman; Dr. Kamal
Purohit, Main Nominee; Dr. Punit Saraswat,
Socially Aware Nominee; Dr. Sushil Kumar
Yadav, Scientist from outside of” the Institute; Dr.
Shirish D. Narnaware, Member; Dr. B L Chirania,
(Veterinarian) Member and Dr. Md. Matin Ansari,
Member Secretary participated and discussed/
scrutinized the proposals (form B).

Brainstorming meet

A brain storming meet on “Trypanosomiasis
in Camel: Possible emergence of drug resistance
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and its detection” was held at ICAR-NRCC on 06
January 2020 under the chairmanship of Dr. R. K.
Sawal, Director-NRCC and attended by experts:
Dr. A.C. Varshney Ex-Vice chancellor, DUVASU,
Mathura and chairman RAC; Dr. A.D. Singla,
Prof and Head, Dept of Vet Parasitology, COVAS,
GADVASU, Ludhiana; Dr. C.S. Randhawa,
Prof and Head, Dept of Vet Medicine, COVAS,
GADVASU, Ludhiana; Dr. Rajendra Kumar, Pr.
Scientist cum National Fellow, ICAR- NRC on
Equine, Hisar; Dr. Anju Manuja, Pr. Scientist,
ICAR- NRC on Equine, Hisar; Dr. R. K. Singh,
Director- Research RAJUVAS, Bikaner; Dr. A.
P. Singh, Prof and Head, Dept of Vet Medicine,
COVAS, Bikaner, Dr.Punam Chand Sharma, JD
Animal Husbandry Dept, Bikaner, Dr. Rajesh
Pareek, SVO JD office, Animal Husbandry Dept,
Bikaner, Dr. Rajesh Harsh SVO JD office, Animal
Husbandry Dept, Bikaner, Dr. V. K. Mishra, SVO
JD office, Animal Husbandry Dept, Bikaner and
all scientists and veterinary officers of NRCC.

Scientist farmer -interaction meet/ Kisan
Gosthi

A scientist farmer -interaction meet/ Kisan
Gosthi on the occasion of world camel day was
held at ICAR-NRCC, Bikaner on 22 June 2020.

Online meeting on RISRATE & T Y &7 A
SN Uq T Sefiar

An online interaction meet was organized on
topic IORIM & T YW &F H PN Tq T
WA on 15 June 2020 by ICAR-NRCC Bikaner
chaired by Dr. R. K. Sawal Director NRCC in
which scientists from all ICAR institutes located at
Bikaner participated.

Institute Technology Management Committee
(ITMC) meeting

Two ITMC meetings were held on 28 January
2020 and 28 October 2020, chaired by Dr. R. K.
Sawal Director NRCC. In this meeting Dr. S. D.
Narnaware, Member Secretary ITMU- NRCC,
Dr. Rakesh Ranjan, Member-NRCC and Dr. B.D.
Sharma, external member-CIAH participated.
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2%

Participation in Conferences, Meetings,
Workshops and Symposia

Name of Scientist
and Designation

Dr. Sumant Vyas,

Pr. Scientist
(Animal

Reproduction)

Dr. Rakesh Ranjan,
Pr. Scientist (Vet.

Medicine)

Dr.

Narnaware, Senior

Scientist
Pathology)

S.D.

(Vet.

Conferences/Meeting/
Workshop/
Symposia

Webinar on “Scientific innovations
for import substitution and
economic growth of India”

Animal health camp cum scientist
farmer interaction meets organized
in association with an NGO,
URMUL Trust.

Participated in the webinar on
“Farm Bills 2020: Understanding
the implications” delivered by Prof.
Ramesh Chand, Member

Online workshop on “Training
Management Information System
(TIMS) for HRD nodal officers of
ICAR

RGRAE & TH b &3 § PN
Td Uy 9§ S Iy w
A ardi

International ~ symposium  on

“Camel as the Animal of Future”
(online mode)

Annual review meet of VTCC-RM
project. (Online mode)

Animal health camp organized on
the occasion of World Camel Day

Health camp organized under
SCSP program

Participated in Pusa Krishi Vigyan
Mela

Online International Veterinary
Pathology Congress 2020
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Venue/ Organized by
Rajasthan  Vigyan  Bharti,
Jaipur

Karanpura village, Bikaner

NITI Ayog, Govt. of India and
ICAR-NIAP

HRM Unit, ICAR

ICAR-NRCC, Bikaner

Department of Molecular
Biology, Virtual University of
Pakistan, Camel Association
of Pakistan and ISOCARD,
Pakistan

NRCE, VTCC Hisar
ICAR-NRCC,
Bikaner
Himmatasar, Bikaner

IARI, New Delhi

Nagpur Veterinary College,
MAFSU Nagpur

Date

24-25 May,
2020

24 Jan, 2020

26 Sept, 2020

8 May, 2020

15 June, 2020

22 June, 2020

20 Nov, 2020
22 June 2020
05 Dec, 2020
01-03 March,

2020

26-29 Dec,
2020
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S. Name of Scientist Conferences/Meeting/ Venue/ Organized by

No. and Designation = Workshop/
Symposia
Brainstorming meet on ICAR-NRCC
“Trypanosomiasis in  Camel:
Possible Emergence of Drug
Resistance and Its Detection”
One day seminar/lectures on Department and Science and
Intellectual ~ Property  Rights Technology Regional Office,
Programme Bikaner

National webinar series on New
Frontiers in veterinary Science

Webinar on “Post Pandemic
challenges and opportunities in
Animal Health”

Webinar series on Intellectual
Property Rights in Agricultural
Research and Education in India

Online international seminar on
Diagnostic Pathology

National Webinar on “Approach of
a pathologist in diagnosing wildlife
diseases from a carcass using
conventional as well as modern
diagnostic tools”

National webinar on
“Advancements in  Veterinary
Diagnostics- A journey in
Veterinary Pathology

Virtual day seminar - black voices
in pathology

Webinar on Pathology of abortion,
with emphasis on ruminants,
horses, and pigs

Webinar on Applications of
Unbiased Sequencing Technology
in Veterinary Pathology

20" Davis-Thompson Diagnostic
Pathology symposium on “Global
Animal Health and Working in
Development”

Online Workshop on ABC of
scientific writing

TANUVAS  Global veterinary
clinical pathology webinar 2020
on How to get the most out
of Hematologic Diagnosis in
Companion Animal Practice

KNP college of Vet Science,
Shirwal

College of Vet & Animal
Sciences, Meerut

NAHEP and IP & TM unit,
ICAR HQ, New Delhi

Madras Veterinary College,
Chennai
Lakhimpur College of

Veterinary Sciences, Guwahati,
Assam

TAVP and RAJUVAS Bikaner

Davis-Thompson Foundation,

USA

Davis-Thompson Foundation,

USA

Davis-Thompson Foundation,

USA

Davis-Thompson Foundation,

USA

ICAR-NRRI Cuttack

TANUVAS Chennai

Date

06 Jan, 2020

27 Feb, 2020

20-28 July 2020

14 August

2020

12-28 Sept 2020

12 Sept 2020

10 Oct 2020

14 Oct 2020

28 July 2020

21 August 2020

4 Sept 2020

15 Oct 2020

18 August to 02
Sept 2020

16 Dec 2020
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No.

Name of Scientist
and Designation

Dr. Ved Prakash,
Senior Scientist
(Animal Genetics
and Breeding)

Conferences/Meeting/
Workshop/

Symposia

Institute Animal Ethics Committee
(TAEC) Meeting

Institute Technology Management
Committee (ITMC) meeting

Brain  Storming  Meet on
“Trypanosomiasis in  Camel:
possibleemergence, drugresistance
and its detection”

National Science Day

NBA-UNDP webinar series on
“Biodiversity and  Biological
Diversity act 2002”

IP Workshop on Understanding
the National Biodiversity Act

International camel festival

One day workshop on “Intellectual
property rights programme”

Meeting with TASRI Centre for
Agricultural bioinformatics
(CABin) regarding developing
camel data base management
software

Webinar on SARS-CoV-@:Hazard
Characterisation and Laboratory
Work Practices

Science-Academies “Science

Leadership Workshop”

International web conference
on climate smart agriculture for
sustainable food and nutritional
security

Annual review meeting of Network
Project on Characterization of
Marwari and Sindhi camel

Training on “Bio-computational
interventions to analyze canine &
livestock genomes

5% Biennial Conference of PAI
and International symposium on
Probiotics and Immunity: Way
forward to Microbial Therapy

International ~ E-Conference on
agricultural & biological sciences

Farmer scientist interaction
meet on the occasion Swachhta
Pakhwada

Participation in Conferences, Meetings, Workshops and Symposia

Venue/ Organized by

NRCC, Bikaner
NRCC, Bikaner

NRCC Bikaner

NRCC Bikaner

National Biodiversity Authority,
India

BIRAC

Karni Singh Stadium , Bikaner

Department and Science and
Technology Regional Office,
Bikaner

ICAR-TASRI, New Delhi

Indian Veterinary Association
(online mode)

Central University of Punjab,
Bathinda, (online mode)

Beni Singh College Chenari,
Rohtas, Bihar and Society for
Upliftment of Rural Economy
(SURE) , Varanasi

(online mode)

ICAR- NBAGR, Karnal

(Online Mode )
College of Animal
Biotechnology, = GADVASU,

Ludhiana (online mode)

Jointly organized by Probiotic
Association of India (PAI) and
NDRI, Karnal
(online-Mode)

SK University of Agricultural
Sciences and Technology of
Jammu (online mode)

Sanwta village of Jaisalmer

Date

29 Oct 2020
28 Oct 2020

06 Jan 2020

28 Feb 2020
22 July 2020

25 Aug 2020

11-12 Jan 2020
27 Feb 2020

05 March 2020

20 June 2020

22-28, June 20

10-11, July,
2020

17 July 2020

6-9 Oct 2020

19-20, Nov 20

18-19 Dec 20

23 Dec 2020
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S. Name of Scientist Conferences/Meeting/ Venue/ Organized by
No. and Designation = Workshop/
Symposia
5 Dr. Basanti Workshop on Gender Sensitization = ICAR
Jyotsana, to Celebrate Seventh Anniversary

Scientist (Animal

Biotechnology)

of Notification of Act-The
Sexual Harassment of Women
at Workplace (Prevention,
Prohibition and Redressal) Act
2013 (Online mode)

Webinar on “Camel Reproduction”
Organized by ISSAR Rajasthan
Chapter

National webinar on “Modern
Genetic approaches for
improvement  of  Indigenous
Cattle”

National Webinar on “Mitigation
and Adaptation Strategies for
Alleviating Impact of Climate
Change on Food Security”

Brain ~ Storming  Meet on
“Trypanosomiasis  in  Camel:
possibleemergence, drugresistance
and its detection”

International e-Conference on
“Expanding Horizons in Physio-
Biochemical and  Molecular
ApproachesfoImproving Livestock
Health and Production” (virtual
mode)

International  E-Conference on
agricultural & biological sciences

International camel festival

BRI FAI9T "IATHBIT BT S
H wgg g faafe”

JeTe faoR T fawy [rorems
S IH Y &aF H PN YT U
Safiar

feg S foad & SUdy W
maford far st

WAl URgdTS] BRIhH P dgd
g @ MR

District Udhyam Samagam-2020

RAJUVAS, Bikaner, Rajasthan

Pandit Deen Dayal Upadhyaya

pashu Chikitsa ~ Vigyan
Vishwavidyalaya Evam Go
Anusandhan Sansthan,

DUVASU, Mathura

Department of Botany of the
B S N V PG College (KKU),
Lucknow. UP

NRCC Bikaner

Department of Veterinary
Physiology and Biochemistry,
Veterinary ~ College  and
ResearchInstitute, Orathanadu,
Thanjavur, TANUVAS, Tamil
Nadu, India

SK University of Agricultural
Sciences and Technology of
Jammu

NRCC Bikaner
NRCC Bikaner

NRCC Bikaner

NRCC Bikaner

NRCC Bikaner

Gramin Haat, JNV Colony,
Bikaner

Date

5 Dec 2020

12 July 2020

29July 2020

25 August,
2020

06 Jan 2020

19-20 Oct 2020

18-19 Dec 2020

12 Jan 2020
12 May 2020

15 June 2020

22 June 2020

30 Dec 2020

28-29 Feb 2020



Name of Scientist
and Designation

Dr. M. M. Ansari,
Scientist (Animal

Physiology)

Dr. Shantanu
Raksit, Scientist
(Agricultural
Extension

Conferences/Meeting/
Workshop/
Symposia

Pusa Krishi Vigyan Mela

SR & TH Y& B3 4 PN
Ug  UygureE  Seddr v
Participated in National Webinar
on Strategy for Strengthening

Agricultural  Education under
Changing Scenario of COVID-19

Participated in inauguration of
“Academic and Administrative
Building of Rani Lakshmi Bai
Central Agricultural University,
Jhansi”

TV talk/documentary of ICAR-
NRCC on Doordarshan channel

Swachhta program and debate
competition during Mahatma
Gandhi birthday celebration

Celebration of 75®"
foundation of FAO

year of

IAEC meeting of the center

Animal Physiology Association
National Webinar

International E-Conference
on “Agriculture and Biological
Sciences (I-E-CABS-2020)” during
December.

Imparted professional attachment
training on Impact of Mera Gaon
Mera Gourav (MGMG) Scheme in
adopted villages of Bikaner district
of Rajasthan.

Webinar series on “quantitative
methods for social sciences”

Participation in Conferences, Meetings, Workshops and Symposia

Venue/ Organized by

ICAR-IARI, New Delhi

NRCC Bikaner

SKRAU, Bikaner

CAU, Jhansi

ICAR-NRC on Camel Bikaner

ICAR-NRC on Camel Bikaner

Virtual Mode

NRCC Bikaner
P & C Division, ICAR-IVRI

Society of Bioinformatics and
Biological Sciences

ICAR-Central Institute for

Arid Horticulture, Bikaner

ICAR - National Institute of
Agricultural Economics and
Policy Research (NIAP), New
Delhi

Date

01-03 March
2020

15 June 2020

26-27June 2020

29 Aug 2020

31 Aug 2020-01
Sept 2020

29- 30 Sept
2020

16 Oct 2020

29 Oct 2020
25 Nov 2020

18-19 Dec 2020

19 Aug- 18
Nov, 2020

1-18 June, 2020
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Distinguished visitors

S.No Date Name of visitor
1 8.02.2020 Mr. Ravan Kumar, Group Commandant, CISFE, Delhi
2 25.02.2020 | Dr. Hanuman Singh Kaswan, Retired Professor (Surgery), S. P. Medical Collage Bikaner,

Now Director Kaswan Hospital, Bikaner.

3 25.02.2020 Mr. Amar Singh Rajput, S.0. (MPSEB), Gwalior

4 06.03.2020 = Mr. B.P Sarangi, Chief Post Master General, Rajasthan circle, Jaipur
5 06.03.2020 Ms. Shishir Jha, Chief Commissioner of Income Tax, Jodhpur

6 29.11.2020 Mr. Rishav Mandal, IAS

7 09.12.2020 = Mr. Sudeep Jain, Deputy Election commissioner

8 19.12.2020 = Mr. V. K. Tiwari, Principle Commissioner of Income Tax, Jodhpur
9 30.12.2020 Mr. Prabodh Chandra, DIG North Zonel
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S. No.

10.

11.
12

13.
14.
15.
16.
17.
18.
19.
20.

21.
22.
23.
24,
25.
26.
27.
28.

Personnel — January to December 2020

DIRECTOR (Acting)

Dr. R.K. Sawal, Animal Nutrition
PRINCIPAL SCIENTIST
Dr. S.K. Ghorui, Veterinary Parasitology
Dr. Sumant Vyas, Animal Reproduction
Dr. Rakesh Ranjan, Veterinary Medicine
SENIOR SCIENTIST
Dr. Ved Prakash, Animal Genetics & Breeding
Dr. Shirish Dadarao Narnaware, Veterinary Pathology
SCIENTIST
Dr. Basanti Jyotsana, Animal Biotechnology
Mrs. Priyanka Gautam, Agronomy
Dr. Mohd. M. Ansari, Animal Physiology
Dr. Shantanu Rakshit, Agriculture Extension
TECHNICAL OFFICER
Shri Ram DayalRaigar, Chief Technical Officer (Library)
Dr. Kashi Nath, Sr. Technical Officer (Veterinary Officer)
Shri Dinesh Munjal, Asstt. Chief Technical Officer (Computer)
Shri M.K. Rao, Asstt. Chief Technical Officer (Agriculture)
Shri Nemi Chand, Asstt. Chief Technical Officer (Official Language)
Shri Manjeet Singh, Sr. Technical Officer (Jr. Eng.)
Shri Jitender Kumar, Technical Officer (Lab.)
Shri RameshwarLal Vyas, Technical Officer (Lab.)
Shri Satnam Singh, Technical Officer (Elect.)
Shri Radha Krishan Verma, Technical Officer (L.S.A)
ADMINISTRATION
Shri R.A.Sahu, Administrative Officer
Shri Ram Kumar Suri, Private Secretary
Shri A.K. Yadav, Asstt. Admin. Officer
Shri B.K. Acharya, Asstt. Fin. & Acc. Officer
Shri Jamil Ahmed, Assistant
Shri Anil Kumar, Assistant
Shri V.K. Soni, Assistant
Shri H.S. Kaundal, P.A. to Director
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Scientist /officer transferred/ promoted from ICAR-NRCC, Bikaner

SI. No. Name of Officer/Official Date of To Institute
Transfer
1.  Dr.FE C. Tuteja, Senior Scientist 07.08.2020  ICAR-Central Institute for Research of Buffaloes,
(Veterinary Medicine) Hisar (Haryana)

Details of Officer/Official Joined

S. No. Name of Officer/Official Date of joining Transferred from
01. | Dr. Shantanu Rakshit, Scientist 04.04.2020 DR- after completion of 110" FOCARS
(Agriculture Extension) for ARS at NARM, Hyderabad

Details of Officer/ Official who superannuated/ voluntary retirement

S. No. Name of Officer/Official Date of superannuation/ voluntary

retirement
1. Dr. B.L. Chirania, Chief Tech. Officer (Veterinary) 31.10.2020
2. Sh. Ram Chander Bheel, Tech. Officer 01.08.2020
3. Sh. Shiv Ji Ram, Sr. Tech. Asst (Driver) 30.09.2020
4. Sh. Jetha Ram, Sr. Technician (Vehicle driver) 30.11.2020
5. Sh. Sugna Ram, SSS 31.12.2020
6. Sh. Sohan Ram, SSS 31.12.2020
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Infrastructure Development

The work of camel corrals of semi automatic camel dairy was completed by CPWD.

The work of boundary wall around community centre was completed by CPWD.

133



U3 IRHEE -fifsar &3t 7 /NRCC in print media

134







&7

Agriésearch with a 5 uman Touch





