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PREFACE

[t is my pleasure to present the Annual Report of
ICAR - CSWRI for the period 2017-18. CSWRI is the
only research institute in the country working in
research and development of sheep and wool sector.
This has been taken through well-defined and
structured 32 institute and externally funded projects
from DBT, DST and CWDB organizations in basic and
strategic research. With our constant efforts and
systematic breeding plan, prolificacy rate has
increased in Avishaan and GMM genotypes from
32.69 and 54.31% in the year 2012 to 69.18 and
70.27% in 2017. Similar prolificay of 89.5% in the
farmer's flock is demonstrated. Dumba sheep's milk
analyzed and it contained 8.63% fat, 3.50% protein,
3.93% lactose and 16.09% total solid. It is a rich
source of fat and total solids. Newer approaches are
being tried to improve fertility in sheep by frozen
semen. This year success rate of 60.0% by fixed time
laproscopic Al in ewes has been achieved. Climate
change effect on sheep are evident in the recent
years. Analysis of data on Avikalin sheep over the
period of 40 years has shown that one unit increase
in THI over 25-27 decrease the average daily gain
(ADG) by 10 g. Similarly, chill wind caused economic
losses to farmers by lamb mortality. Lamb mortality
increased on >400 kcal/m?/h wind chill index. Indian
market demands functional and healthy meat
products. This year, new meat products like mutton
spread and mutton cookies developed from sheep
meat and added to consumer basket. Several natural
tree leaves and seed are explored for use as
antioxidants in meat and meat products. Rabbit fur
processing for value added products have been
strengthened. This could add to income of farmers.
Light weight quilt from coarse wool, it is one of the
important steps in utilization of coarse wool.

As a major contribution of institute in improving
genetic improvement of local sheep in the region, the
Institute and its Regional Stations have supplied elite
sheep, Sirohi goats and rabbits to the farmers. The
institute is linked to poor farmers engaged in small
animal rearing. Institute reached to farmers with
improved technology through various government
initiated programmes. Sansad Adarsh Gram Yojna and
Mera Gaon Mera Gaurav and farmer FIRST, Farmer
participatory programme, Transfer of technology.
Research findings of the institute are published in
peer reviewed national and international journals.
21 papers published in of 6-8 NAAS rated Journals
and 4 papers in >8.00 NAAS rated journals.

The skill development and capacity building of
stakeholders in sheep sector is a major objective of
the institute. Institute organised 28 training
programmes for farmers and officials during the year.
The government initiatives of the Swachcha Bharat
Abhiyan, Cashless transition, Biometrics and ERP
system were implemented effectively. In the official
language implementation front, CSWRI organised one
day workshop on 15 Feb 2018 in collaboration with
the Central Hindi Training Institute, Raj Bhasa, Home
Ministry, New Delhi. During the year 2016-17,
institute generated Rs 213 lakh from the sale of
animals, products, testing charges, training etc.

To demonstrate the new technology to stakeholders, the
institute organised National Sheep and Wool Fair at
Avikanagar campus. Union Agriculture and Farmer
Welfare State Minister Shri Gajendra Singh Shekhawat
was the Chief Guest of the occasion. About 3500 farmers
from different states attended and benefited from the fair.



Prominent visitors to CSWRI were Dr J.K. Jena,
Deputy Director General (Animal Sciences), ICAR,
New Delhi visited Arid Region Campus of ICAR-
CSWRI Bikaner. Dr Rameshwar Singh, Vice Chancellor,
BASU, Patna, Sh. R.P. Singh and Prof K.K. Saharia,
Member, Governing Body, ICAR, New Delhi at CSWRI,
Avikanagar.

We are grateful to Dr Trilochan Mohapatra, Secretary,
DARE and Director General, ICAR, Dr ].K. Jena, Deputy
Director General (Animal Science), Dr R.S. Gandhi,
Assistant Director General (AP&B) and Dr Vineet
Bhasin, Principal scientists, ICAR for their continuous
encouragement and support to continue our farmer
oriented research, extension and training programmes.

We are grateful to Prof Dr M.L. Madan, Former Vice
Chancellor, DUVASU, Mathura and Chairman of the
QRT and the members and Dr Prabhakar Rao, Former
Vice Chancellor, SVVU, Tirupati and Chairman of the
RAC and the members of the august body for

reviewing research and development activities of the
institute and providing constructive suggestions.

Dr A.K. Shinde and Dr C.P. Swarnkar have done
commendable job to bring out the Annual Report on
time. The help rendered by Mr ].P. Meena, STO
(Rajbhasha) for compilation in Hindi translation is
thankfully acknowledged. Finally, 1 sincerely hope
that this Annual Report would serve as a source of
valuable information to the professionals of the
Scientific as well as Academic Institutions and other
sheep and wool organizations in the country.

Wish you all the best,
Jai Hind.

="
'LJ Lx.u}—i-_"
b -

(Arun Kumar Tomar)
Director
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TR ey v 9de srdenl @) Refy

H&. AdeT aer fastie NILE

1 3400/DEL/2012  01.11.2013  GRARIR—IMERAT qhiIdh §RT TAR a1 H DHIHR (TLHIAT) X2 & Ggar

2 2113/DEL/2010  06.09.2010  ¥igRer f+1aT™ & fory Wl 1 GRIET FRIFB B 2g $H BIFd BT T2 urer
3 2114/DEL/2010  06.09.2010 ¥ ® #g =07 &g B S & W@ AT Wl

4  2486/DEL/2009  03.12.2009 N9 IcUTeH edd (34 fAgh) o= = fovvas ur=r: fafor, vieetet vd wimT

5 2108/DEL/2009  12.10.2009  f&fOafa Hiamaifee MER, Sed1a Hietdid, fhvas aRReIfaT, Jr, HSRoT q2T SHH! FANT

6 240/DEL/2009  12.10.2009 S| ¥ Yo+ Ud IcUTe &l e =g & ey @fier fasor fefaard

7  1130/DEL/2005 04.05.2005  f2Hi®¥ deicd & oifdd R0 2 WSl B HiH9ed Hha SIISTCIAT el o dI fafey

eI A Waaar 3k figast &) 3 29 g & = ard 813 (2017—18)
.

o faemeft &1 A & fereafaeney NESRILENES Rexfer
1 Sarfa IRCESHH G[ATd, SIHTR SRS IIGIE] qui
2 SENE TATEH.  I9gdN, GHER SARIICIRICIE] ot
3 Rifed AT LECTRGG KRNI CI S ACIEI RN Si. a8l ISH SRY
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97.42, 99.06, 98.84 T 96.94 UfIerd &1 | WTferfiel

s <o © & @ U HHAl 0—3 HIE WX 2153
?I, 3—6 A UR 2034 ®UY, 6—12 HIE UX 2548 ®UY
TAT TITH AS Bl 4061 wIT H §9d 2 |
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TRITI-F1d U T S STIEUF TEIH, TfFThrAR

plnstitute ram @ Farmer ram

- e
. S
e ~ 7
T T T

6 Month 9 Month 12 Month

N W W
a o o

Body weight (kg)
a S

-
o

o o

& 4 G 9 fHarl d Al §RT I~ ATAYRT
Al | goraid gfs

SHT (Fat taillrump) WS @ Yqele &I JedidT TR
e ufRarsEr (fig=ars /o1 /16—20)

I FAR, TAgAvd. U9 (13.07.17 T%) TH.. AR, siftar
HAEIUTET, TH.UA.S. Adhdl Td IR o (14.07.17 )

I H g1 Nae @l WIUAT | AAT Sid IRIR®
WR (2013—18) 4.25, 28.50, 43.20 UG 67.60 [HUT. HH:
S, 3, 6 U4 12 A8 @ SH W U AT FHI
A <fie Wk gfE 28052, 161.89, 143.37 Td 124.30
T, HIIM: 03, 3—6, 6—9 TF 9—12 HIE Pl S W TS
TS | 99 2017—18 ¥ EFIC Ud 9aRab W1 WS Bl A
GATE] s Jad 1 IUTGd HA: 0485 UG 0.415
forar. grr Tar | arffe FHATH, FERTH TR R Yo
X 9gUSdl SR qAT Weh Yoldd Sfafl A 86.4
gfoerd, 89.5 ufaerd, 15.0 Ufaerd U4 2603 fad <&V
0—3, 3—12 A8 Ud qIRP 3T TR SIfddar a% HH:
93.55, 100.00 Ud 94.74 Uford <&l |

w1 del A I Scures ud 1oy i deror

UGS e (3itra)
drfure smaae (fref) 0.2 — 2.3(0.93)
1Y) A (10°/ fref) 1820 — 5320 (3373.3)
NEaLRIINEEIRNK)) 57 — 99 (93.2)
e wIfeEr geprop (fcrerd) 37 — 96 (83.9)
AT gEh1Y) (Tfrera) 2 — 20 (9.7)
AT Yh1o] (wfcrerd) 09 — 20 (21)
XRgepar (ufererd) 45 — 93 (61.3)
SIRISE MCINN) 72 —93 (83.2)
Srdaxor (Tforera) 43 — 52 (46.9)

q A v (AR /ABS)
q v f (\EpH /Ahs)
& TE v (B /W)

176.3 — 320.1 (253.1)
119.6 — 214.8 (171.8)
99.0 — 1943 (149.1)

T Ud U9 (A1Ei) 27 — 9.1 (7.53)
CIRGCEEE)) 134 — 268 (19.9)
SENCIFEaRS! 39 — 53 (4.62)

14

gHET A

SR WS A Igde &9dl AiuGsl $I 3eFdd A
TAT| AR @ SR Sid W %, TSl &% a9l
T YA H ARiE (P<0.05) AT OTs TS STafh
T e # A fafear 98 < g aRn g
UMl IR A | e w9 (P<0.05) ¥ gHIfad
BT ® Ud g 3ifdean M # qogverq wdt ud adq
H g T

g Al H g S/Ewel (0—3 HIE) & QR 2.08
FCR UTdT T1AT| T 9§ &f 90 fad & oiad gt g
S 72 ellex YRl TAT| g1 & gy H i &,
OIS, el Gd dol of dwdl @l AT SHA: 8.63,
350, 393 UG 16.09 UMM WIS TS| GHT WS & I
CIDER IR G i B o B G B 9 B | R T B
RGRM & JGYDHII &3 § IRE & SR gl Hal
ERT ITH d1d BT IATET BN © |

A8l 4 dgIedl @ 9 Aiwledfes gIidH
ggSl YRl WE—1 §I T SIS AU W
EEAGCRICIRCCIL IO

S HAR (01.07.2017 A), WY HFAR (30.06.2017 TH),
TH.UA®. THd], Id78 FAR TAT A6l FAR

Had si@el & R¥ag BMPR 1B & 9HU ofwdd
cDNA &1 ¥ heldiyded PCR g§RT Yaftid @m pET28c
Jffeafad Harew # @i far a7 | BIal PCR §RT
gIHD HART BT I fhar A1 BamHl
EcoRI/Xhol 98- TSIIgH & A1 Bl PCR &HIH®
FAE Y& WolAs & RE UrEE gRT giie @l T8 |
BMPR 1B TT $U® I8 BIRIGII JJer=d Afedferd
UCgS $HA: 1509 bp TAT 312 bp & YA-HANIH
eied ¥ RE UM @ 9¥Eq gad 8¢l g
HdIod BMPR 1B TT URTSS &I AfHaA ffafad
3. PIas H 1mM IPTG @& |1 37°%. W) IR °99C¢ &
fore oRor g1 T | aiferad Wi aftAfera i @
e SuRed o dur 8M IRAT Y IUTRIdHRUT
AR qWR §RT TSN PR & dI6 Jad [y Y |
3TTRIAPROT SaRAT P & Ni-NTA PIefd TR 3MHYIT




PHCHTH! §RI URIgS & WMEd fhar | gg
YISl Bl 250 mM SASollad & fSdbrer TaT| SDS -
PAGE TIT d%e+ =dlfeTT §RT 56 kDa dT 15 kDa s
MHR & UerRs YHARad faHy v |

UG dIdd FHd PCR §RT Fec B Halgd el
JFaEd Hel W SUMIRG  UR[ART  DIRGRIT A
IEUSIAT ¥ Hafdd Sl @ sfveafad faFer W s
far a7 | feerss, BMPR 1B @ fawg ufafde den
BMPR 1B Ufcuell SREMR®E & a1 gfafertar ar
AT R g9l H1 fagelyor fhar WA ATAYRT
STl UHR B FRIGT o g See-Seal Ct Ugfd &
R WR AT WET § Sl & sifeafad &Rl o T
URad @I TOFET B g | IR TR 2 & ATyRT
P JAN H TgUS WSl B ISR H BMP-2 I
gfefdm e @l e e e 21 s &e
GMM (BB) Wi @1 T W GMM (++) %Sl # Smad-3
TN BMP-15 @I Iifyafad wefe w9 ¥ (P<0.05)
P BT |

130
100
70

M

e

—

E—

s 55

sm— 35
25

p—

15

10

§. ®IaTs ¥ pET28¢c-BMPR1B Ud pET28c-EDBMPR1B & 3ifafad
(dfda o & 3] aui AR Rigd, 1, 4: VNG & BlelE argiey, 2, 3 INT
BMPR1B 3ifiafdd, 5, 6: 3T EpBMPR1B 3ifiafd)

BMPR1B 55
57kD

ED-15kD

§. ®IaTs ¥ pET28¢c-BMPR1B UG pET28c-EDBMPR1B &Y
iffreafad (vfaa o M o] aor Wk g, 1: sMRa pET28¢ §.
BTy Argdcd, 2: IMRT $. Pras asHcH, 3, 4 ¥RT BMPR1B Td

EDBMPR1B 3ifaafdd, 5, 6: Ni-NTA &icl¥ W €la+, 7, 8: 3ifayad
WS BT Ni-NTA S fag[g &rer (57 kDa Td 15 kDa)

iftfer gfqare 2017-18

R 9sRAl &1 79 td gg ST 2
IaRed YgarR W IRgd ARda  gHftaq
IJgEE™ gRATSTAT

THUE. s, U AR, SR, TMEd Ud Uld. Aford
(26.02.2018 )

=i (2013—14 ¥ 2017—18 & QR SIH) P ¥, 3, 6
Td 12 HIE Bl AP W ANIRG AT IR HHL: 2.96,
12.87, 20.87 T4 31.01 f&UT. <&T| 0-3 TG 3—12 A€ &
IRM 3 ofaa wR gfg e 109.84 T4 67.86 I
JET| 99 2012—13 ¥ 2016—17 & QR ded U] B
arell AraT 1 90 faAl, 150 fai |l g Sued wd
I @AM BT SIFA HA: 71.35, 96.68 TG 112.78 oHlex
g 18973 fod ofi| @i ¥9F™ &R ©d W9ARH &
MR WX HAAT ST &Y AL 97.76 Ud 100.39 YUfcerd
1.15 gEYUSIAT & 1RF UTg 8 | 0—3, 3—6 Ud 6—12 HIE
DI AR g Td AW H AN J&J IR DA 4.23,
0.46, 0.95 UG 0.35 UfCIeId V&l | Bl 161 THRAT (98 R
Ud 63 #EN) fHA™, WRER U4 IR SRGRI Voi~adi
Bl USTA Td Ya€ H GUR Bg 99 T |

ey e e T

TR |

= i
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S 3T H IR

=t |# diftfer T SAET
( ~\
GGRIEI .:. ® 2012-13
W 2013-14
SIXTd
M 2015-16
o[
W 2016-17
o [ R
<« [ .
I 1 1 1 1 1 1 1 1
0 10 20 30 50 60 70 80
L &1 Sareq (ffera= feur) )

Tellal &1 SWUIET =g dlbdl Ag Bl IARIDR
YR R GIF uRAGHT (TR /02 /02 / 17—20)

MR ATST, TH. ucd, FHer I, e R, MR
T gd aRS. Rig

9y & SR Alhell HAHI & ST 3, 6 U9 12 HIE & SH
W HHI: 332, 1694, 2328 Td 3168 fhul & IiNd
IRIRD ¥R U AT | 0-3, 3—6 Td 6—12 HIE DI AY
W FA af1 T R g HAE: 151.00, 63.38 T 71.39
I & | T RE, g™ 9 g Hodd 7 SiNd I

STG AT 714.82, 63549 UG 57026 UTH V&T| IO%h |
qif§p, 99d, IR T &l B HaRd H HHI: 2024.64,
696.37, 72527 Td 61858 U AT I ST T2l |
HgelRM, dq N Ud dq oIg Bl fel AT BT 20,
53 UfeId, 37.72 HISshI AT 500 T 81| HHEH T4
TR & MR TR STex HAe: 96.01 Ud 87.56 Uferd
| 6 A8 & YNNG YR Ud WF © &l dodd H
R gad & Sded & au9 favg wHer 303 fdu
Td 171 UM R8T | el Al § Rl Siifdear 98.11 Hfcrerd
| 9Y & SR FHet 35 U (27 TR 8 HIGN) 99 T |

T drell ASl B A%l &I Y+

Aucs AHAT ARATST
Jitaa wIR® wR (fpat)
ST 3.32 3.23
3 A8 16.94 17.57
6 HIE 2328 2481
12 A8 3168 3353
UIEEE|
FEETH gfaerd 96.01 96.31
ST &% eI (AANTH & QMR WR)  87.56 91.53
Jtad Reasgad &4 Saured (fFar)
YT B: HIEI — —
TRND ATfD 2,042 1.375
S T[oTdr
qg g (JHT) 5.00 567
Tg A (ATgshi) 32.72 39.82
EEONENEIRNG) 2053 4759

16

TRT 3rfqarell= qRd AT dedfda A
3.09 313 3.99 3.64
16.22 19.43 20.05 15.13
23.66 23.29 25.31 18.10
3155 30.09 34.33 24.79
96.36 68.81 89.47 92.48
85.45 91.05 92.45 81.30
— 2.240 = 0.630
1.886 2,070 2.490 2.370
518 3.48
3452 19.02
39.90 0.70



TG gRT el & Sdles] @ foIv gRare)
ds & fae™ R 9 faerg @ Acas uRAieT

TA®D, T, MY ST, MRMd FAR, ULAR. A, 3 Gahrel
Td faAe AgvE

S, 3, 6 9 12 A8 I AP W AP A ARIRD
AR AT 323, 17.57, 28.03 U4 3353 f&HUT. W@T| ©: U4
12 M8 & ARG MR & fog FuiRa dedi &1 ura
Fx forar mar| 3fF® ofMd WR gfg 0-3, 3-6 T
6—12 ¥E U A 15854, 76.08 UG 5313 UTH &l |
s AANTH X dAT FANH & AR TR o &%
AT 96.31 T 91.53 UfAwd W&l | AT HA IcaTa

iftfer gfqare 2017-18

TIH 99T, IRE, I T HEA] Y g 9 fgdg
dT W PHHI: 659.74, 627.05, 137535, 50331 Ud
536.05 UTH Y&T| O] &I A <M, w9 vd aragan
T BT UfRr, Hele, aw] o ls Ud VST HHE: 39,
82 HISshIH, 35.64 Wfaerd, 11.94 Uf9rd, 47.59 ufoerd,
507 WHY TAT 069 UMY WY | FA 2017 B ERME
S, 3 Ud 6 ATE & duid WX U Sladhdl &fHdl
THHTT: 3.38, 18.08 Ud 25.84 byl &I | fhami &I ure™
Td XIS H ATARIE GUR B Bl 60 HS /TR HHA T
31 ¥S /HIET B8RIC 99 | aY 2007—17 & SR o7
forg 8U 3956 WAl @ QAMdsl B MR SMbferd
IaRET AEs 9 UBR 9 R

ARArS! el A ARIR® 4R yd g 9y e gad & Scired sdfiadr (el wR), sngafl¥e (el 4
HR) a1 yrefde (Aeel @ ) ge—wdg &1 Sifdad

car wwan MM aweme
NECECNE] 0.327+0.03 0.61+0.07 0.36+0.09 0.32+0.09 0.17+0.09 0.18+0.19
GBI 0.36+0.01 0.143+0.02 0.85+0.04 0.87+0.05 0.73%£0.07 0.03+0.22
©: HIg dold 0.25+0.1 0.67+0.01 0.176+0.02 0.96+0.02 0.82+0.05 0.12+0.21
1 918 a9 0.23+0.02 0.62+0.01 0.79+0.01 0.217+0.03 0.92+0.03 -0.15+0.22
dRE HIE doid 0.22+0.01 0.49+0.01 0.63+0.01 0.80+0.01 0.245+0.04 -0.33+0.22
g Gﬁ'@v_cﬂs( 0.05+0.01 0.14+0.01 0.1940.01 015+0.01 0.13+£0.20 0.039+0.01

99 dARArS! Wl @& 9 @ qedied fhar T
fFETd ER1o] I 70 UfaRid W SAET Ud AFRD
T 3 | fRF (05 M W) BW @ AT I @
AT 6.8 W 7.4 Tb &l | Uplcd Yoi=+ A9 H d149
ARATS! WSl # 09 agdRe & AT agad (1:10) by
T Al 4 W B e R 63 U @
THTRET &R ST 2 |

gad q WRI Hsl &1 gaf¥ie YarR ud
edied R A fd@r decas uRIsT

WaR. 3|l g AeT <l

BH WR W S 3, 6 T4 12 A€ & doi HAI: 3.09,
16.22, 2366 Ud 3155 BT 2| ART A4l H QfTd
3T ¥R gig 0-3, 3—6 Td 612 A8 WR HA: 146.04,
7591 Ud 4371 UM €| fol TENH Td FHEH D
R TR YS9 & HHI: 96.42 Td 88.14 Uferd & |
Tl H oM, fgdig don g 9 $eud RS
SHHTI: 599.44, 729.63 Td 509.39 U 8| qUP dAlfch

faeTsgad & wiftd &1 si|d 1886.03 U (567.03
I gHd H, 573.87 U IR H AT 690.67 UTH Wl
D FHoud H) T | a BT AId ™, v\ vF qrergHr
T B Ufderd, HgelwM, dg oWlg Ud USH hHen:
34.52 HTSHIA, 31.90 URTeId, 8.10 UfIerd, 39.90 Ufrerd,
5.18 WAl T 0.8 Ui Al R8T| Rl I SHfdcar &
9845 Hfcrerd o | fbdAl @I Ure Td Xag H 3ATdf
JUR B B 35 ¥ /R BHIC 99 Y|

30 - (m] ARC_Ram

O FIELD_Ram

25

20

15

10

Body weight (kg)

Birth 3 Month 6 Month 12 Month

uyas § G 9 fHaFl @ Al §RT S+ A9l A |nifdie gur
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TRITI-F1d U T S STIEUF TEIH, TfFThrAR

Y& & Ngsl H O, 3, 6 U4 12 HE @ AP W
ANIRG 3Fd AR HA: 296, 1546, 21.68 TG 2851
fpur. 1| feaml & #Wel @ ol § WA gR
IUTY HRIY Y Hel W U gU HAA1 & ST 3, 6 T4
12 A8 @1 AY W TYRIRG AT 4R H HAM: 10.28,
9.7, 8.12 Ud 8.01 Ui &I YR BIAT| Id, IR T
|l H IS gad $9 BT ST UK 605.24, 618.75
Td 550.08 UTH qUH W AT 53231, 496.84 Td 638.26
I BRI # g2 | ag &1 NGd @ I B o
TAT ALY HHLT: 36.94 AISHIA, 6.04 THI TAT 39.06
gferd I8 | WS SYARIAT & MR TR qffes Yo %
79.23 Ufrd &1 | |/ 15 wW@Rey RifdR Ao fbg
T TAT 7753 WSI DI BSBAT Td 5940 BT WS AT &
& TN 1Y | JAAHAARIG qaT 15313 Wl Bl Ualrg
TS | Ve & asl # aifid g7 <R 7.06 URrerd <& |

Tl @ Il W Ig-UNS ddl b AH (MNM) &
Uqd BT SN B & WWE H A B & g
207 HHAT BT MNM ¥ gRA (@ 100—150 I /=)
o | TR AHAT @ i # gRT qAAT H 2.22
A 375 fHun @ faReq R gfg eifsa @ 7|
IRER & dIEX 9 (357 fhdAM™) qur URER & <X Al

(237 fam) uleror sRiegH Mg fey T | ue=
Td A GIETR ¥ Al 7S WG Y| F 36 ToiId
¢ fpamr &1 faaRa fey g

IRIb &1 IdAed D Ay Al dsi &1
ATLART® R R FEra  aRIiEHn
(TR /03 / 01 / 17—20)

$.0d. JIRMAT (28.10.2017 ¥), 3i1.U9. agdal, THSMR. e U4
M. AEM (12.01.2018 TqP)

S, 3, 6 Td 12 HEMl @I S W B ANIND IR
UL 364, 1513, 1810 U 2479 fHurl umm TAT|
¥ FARTH U4 AR & AR TR T G HA:
9250 Ud 81.30 UM B | FF1 # UM B HIE,
qUEh H Al RIesgad $ UM HHS: 063 U4

18

237 I S| AW @ B AE S B TS, g
BN AT UG HgeleH HH: 348 HAI 19.02 p TAT 0.20
gfcrerd J8T| ufd goiR ggell W aifie sid godie
WAl UG HYaR A 120 Ud 027 R | IABR A
(40.4 Uforerd), er 9 ddplel A YT dF (30.7 )
Tqerr gREERT T (109 @) & G diRar vgE
RET| WA W AT UE cold exposure §g ® U
PR | A G H AT I BT AREE 11.4
girerd &7 | &3 & feami B 9 Yag # e
IR G G 95 WS (46 TR T 49 HIGT) I TE |

ARA W1 Al BT TN Yo+ gRT AR
IR R GIF URIIGHT (THIRIARYT /04 / 01
/ 17—20)

9. PRI (12.01.2018 W), W.a. Aferd (06.02.2018 ), TUH.

oA, Sfl. ANRIOM, TH.UH®. RedRE, U9, Ieibe! (06.02.
2018 Th) Td Sil. el

gferol & e @es, AR R OWRA WA
qSi H S 3, 6 UG 12 Al8 DI MY WR Ad ANIRD
AR AT 3.99, 20.05, 2531 U4 34.33 fhur ura fahar
TAT| 03, 3—6 Ud 6—12 HIE Bl AY W AT <fieh
R gfg M 178.29, 5844 Ud 50.13 UTH &I | ©: HIE
R INIRG YR TG YIH Hodd H &9 I TR 328
four wd 110 UM BT TIE NS R WaT| 9
TR FAETH @ QMER WX SIF9 &% $HAS: 8947 Ud
92.44 yfed &1 | Af¥d ST STET 249 fHuT (R H
267 fpur ud #rar # 242 fHuM) @ 03 HIE, 3-6
HIE 6—12 HIE 9 qI&h Silfdddl A 97.25, 99.24,
97.61 Td 99.65 UIIRId B | dHlcd UG dMAATS, &
A= 9rl 4 R gUR Bg WA/ wfiEld
Al @I FHot 134 WS (57 7R g 77 HI&T) A TR |

ARd & 3SU Aarer &5 7 Afadsrell d9s o)
gl BT JeAidd U AR gRAiSHr
(THIRARHT / 04 /02 / 17—20)

THUA®. AeARA, W&, Afcid (06.02.2018 dH), Ul FregeT
(12.01.2018 ), Sfl. ANRIGH, TUH. olsd, TH. iUl (06.02.
2018 ) Ud Sfl. GRefl

AfqpTei H S, 3, 6 Td 12 AIE DI 3MY W A
IRING YR HAS: 313, 1943, 2329 Ud 30.09 {3,
RBI| 0—3, 3—6 Td 6—12 HIE P! MY W A fTH
R gfg A 181.11, 42.88, Ud 33.77 UM &I | AIfich
THRTH T4 FHRTH & MR TR S99 &% A9l 68.61

Td 91.05 Uferd & 99 dif¥e id Rrarggad
S g 2,07 fHur (262 fHur ) & vd 1.86 fam.




AT W) BT Wl A YU RreAggad e Sdrad
224 fHuT (236 fum X @ Ud 2.10 T AT #) =T
0—3, 3—6, 6—12 Td IILD SiIfdcdl HHT: 98.96, 98.46,
100.0 U9 87.96 Ufererd V&l | vl YER G Rl 73 WS
(30 R T 43 HraT) 941 TS |

TR "l A dH@IAl S dld o1 & ferg
SRR sgafRmea g AR—sngaRen
PRBI B UgANM W G URIISHAT
(gsiidl /01 /02 / 17—20)

I HAR, TUH. A1, bl ¥, 3791 AR Ud 3Ry
EIES

A% &A URER, dIBFR H WRI 9% & & Aq41 H
T AT AT AL 30—40 ATSHIA Td 30—40
gfcrerd o | BTelifs Yers & Xdsi & TgAl H Qi dg
I (36—53 AIgHIA) TAT HelH (3—75 Ufawrd) H
P A= <l €| g-PCR W I8 R 4T &
BT T3l # Typel hair cortex keratin (K1.2) HTeid
9 F (P<0.05) SR fafvafia gar &1 fafia RNA
TR ® q-PCR IRUTAT & HAHRIGRT HR" TR Sed
= g9diell o RT Ul & N9d ufdodl & WX |
Addh R TG TN | HH FADIC TSI DI Jo T |
ST TP WSl B S DI H TARHIA / SRR
AIE KAP6.1, KAP7 T KAP8 SiM @& forg &m
Afefdd <& TS| TG B ATl Bl W oARis

iftfer gfqare 2017-18

T F K1.2 @ U fafasq dom K2.9 § fo=rer
fafe <@ TaT| Agarose gel electrophoresis TR
KAP6, KAP7 T KAP8 PCR Sclgdl &l 3Gfsd
PR JHRFd fHar T g 100 SRR DI
TR fHaT TAT| Nucleotide ST fageivoT WR 4,30
U4 7 SNPs a3 KAP6, KAP7 T4 KAP8 il & foru
IR T | MBI SNPs 5' U4 3' UTRs § 91 T |
KAP6 S8 & ®is T SNP 3fud Rf$T »9 (ORF) #
SR F8l Ul AT KAP7 S $igall § 14 SNP
ORF # T I 599 9 IR wafg I@Radd gu|
KAP8 SiIH # #F TU& SNP ORF # Uis 18 o
CTSRIA ¥ THAURISIS A H IR 91 SR gal |

X .
CL) K1.2 9 Kz K2 2 £ f r i‘
D
C
H
A
N
G W LUSTROUS
E E NONLUSTROUS
gPCR wifora uRada & wu # fr<1 vd S=a @&
qrell WRT AWl & w9y ufverw Afreafeda 7 gasn
4|0 50 (‘:0 70 . 80
........................................ Fisnanss
........................................ R
.................... e R e e e e
_'_'.L_'_'_"_'._'.'_"_i_'.'_'_'._'.'.'_t_'_H_'_'._'.'_'.'_.'_'_'_'._'_'.'_'__"_'_'_L_"_F_'.'__'_'_'.L_'
.......... B s o i o o i e R T T e o o
|

I FaT—
33303233333

I 4y N

10 20 30
e T e e Lo i i e et e e e s
AFAST020. 1/1-85 iiiviinasiasiomsie i bt el im -t ot -t s o et |
ACN56522.1/1-85 . + o s vcosvssavscevresssoesse Moo oiionoioasinsennsain:,
AVI69730.1/1-85 1+ + 8« s s v xae e OVIL . oo s smn s snn s nsnnnas
ACNBB521. 1/ 1- T4 o i ints i e e g s gt b et g e gl R i g
Conservation I _. I_. ! l
b TETE
cvaity [0 lele B 8
Consensus

MIRFFCCGEYFPGYPSYGTNFHRT FRATPLNCYVPLGSPLGY GCNGY SSLGY GFGGSSFSHNLGCOY GOGSFYRPWGSG+GFGYSTY

Occupancy

Clustal Omega §RT IR WRT sl § KAP7 i1 & ®Hl & frflia spfiel spel si@dmsil &1 avaor
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Uey giedaT 9 9Si ol s

IRT HIEVT (ATS )

9gYvl drell sffaem vl H wHyel Sres
9% & fau divle dfedd R ERH
gRATSET (TS /01 /01 ,/17—20)

.. A, U AE, 3RUH. 9ce, Ua. R, Fomr 4.
g I, fregsI (9.1.2018 )

JFEUST Wi @ forg iR Ud grERel & SR
MSRTAR (2013) ERT IFAIST UINOTh SfTaTIehal A
20 U4 10 Ufoera o w¥U@y SHoil (ME) e
NI WS (CP) R 989l (3rfderme) wei & oy
SOl Ud WIS @I Maegdhdisil &7 ffbad as W
Raets araver # far 1w |

THige] - @ Tac sifden Wl B & wgEl d
oIS R JMEAINAIR (2013) ERT AR UNivTeh
AEEHAT W 20 (WE-1) Td 10 ufdera (@E-)
3f/s ME Td CP dTell 3R Raaiman ar| wei &
TR @ SifcH 2 "' @ IR fad Hsor vd gen
g1 Raetrar | ¥or e ¥ 8 arel TRIRG aoid |
g & SR WR fad fsor & "= GHRISd Bl
g TAT IRT SBTJAR RIATIT T | 9T &1 3ifa
AT (18—20 WWTE) & SR Udh Uras URIETor 4

far TaT| DCP ofdutedar 604 UT/fhur awe

(3MSHIWIR, 2013) @I T # WE—| & -1l 4

750 Ud 6.08 T/ fHur aoi=’” XE1 | ME Sidurear
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<M vd ggo Tl &1y

069 el St /fur ao’” (QUSHITeIR, 2013) &I
g H WE-1 U9 9l H 075 Ud 067 HAT
St /far ao’™ & ]9 ARl H OURfe 19

Jifo IIR® YR & A1efep 3faR =8l T AT |

GIHTGEA] : G-I F9I S QR IV B FHH
AT G T8 | Ifad AT &1 WROgTERe 9% @
IMER I T IAGA Pl ge1al a1 Td IRIND qord
DI BHI AB T STUEART & Yo H 3D A H Sl

Ifqem Ast &1 Ul W

RGICES ESIEN 1

e wE- I wgE—-1 wgE- |l
(20%) (10%) (20%) (10%)

HUgs

b varef srEer

r/feq 1234 1194 1464 1315

77 / fHuT IRIRG WR 3396 3201 4654 4148

1/ fhut ao 8232 7908 1105 9835
qre IR NN 3w

DIVALS 1124 918 1448 1076

7T/ fHuT IRIRG ¥R 3.04 246 426 340

1/ fhut o 7.50 6.08 1090 805
SutgafY Seif =i ger

T St / fe 1111 1017 1602  13.77

T ST/ fpuT IIR® IR 0.30 027 051 0.43
T Sirer / four ao” 0.74 067 120 1.03



b Touzend wed ud SifaH gremaRenr (3 AIE) W BH W
TarEfd fdar war| afores dw@l @ SfduTedr ud
UrEhdl dI FEROT $RA 7 Sod giEERell (30—45
&) & SR uraear wieror AT T | DCP i
8.01 U1/ fbur ao=" (SMSHAITAR, 2013) BT Foil
A Td WE-Il 9 1090 UG 8.05 UT/fHur aui "
W ME 3fqursar 090 M S /feur  aor
(MEATAR, 2013) BT G H FHe—I TF we—I1 7 1.20
Td 1.03 N Sier /fbar ao” 8| S Sl H URMES
Tq 3ifoH ARIRG MR H Areid SfaR FEl ST AT |
Sl B WEl B Ael H e g Sred d S
TR fgdi @ | yd aoead FReR |d 9ag db
PH B3N | Age—Il (31.74 fbur) @1 Jao=m § Age—| &
TSI 9 IUA HAAI §RT UM G Bl faRAT Th
3fF ao (26.45 fHuT) U fawam wam | <=1 |qEl A
Jqd # @fel d@l BT wWR ST (159 TG 1.50 ppm),
areT (1.30 TE 1.17 ppm), @Rl (9.29 U4 7.94 ppm),
ST (15.37 UG 14.50 ppm), DA (12.07 Td 13.63
. uforerd) ud »ivRA (4.06 TG 4.70 fHm wferq)
AT AT H YT | qgE— | wd 1l @l WSl H gRR™e
IRIRS R HA: 45 T4 71 Tl § g Ut febar T |

5

-
(3]
J

B Gr-l

H Gr-ll
1.2

Total milk yield (kg)

o 9 &
o w o o©
| | | I

| | ]} v \"/ Vi Vil
Week

fafr=1 aEl 9 sfaema ds) & o gra IuEHAar
79 SAIGA § AT Yd I[UEdl GaIR B8]
qiafdre  gfeslor v HIemE  uRAISAT
(T1g<1 /01 ,/02 / 17—20)

JR.UY. ¥eeT, TH.&. WM, Ul fRegwi (09.01.2018 Th)
g .l TMEH

HHAl ¥ UM Bled W Qd 1@ gig dom HH AnTa
H BRI 4] & Y AREl §RT A0S A Ui 2g
faff=1 dfore swae fvg g |

T B8 &I Yd IJaeAT aldd A9+

A9l 4 Siedl giEUE geM Ud g™ gfaRermud
™ &1 Y919 - Sedl U BeM Ud AFAl B
SY-—UCRYYT W Ulel T $H9ahI glg W y9Eh &

iftfer gfqare 2017-18

ey gq wieror fear war| FRfa wE (@9E-) @
Al @ 90 feAl @ 99 dF WHUM W UTaAl 34T
AIE—Il & WAl DI Th FWE & forg 50 el ufdfes
P R U gEe—yfoReus A war 59 9w H 20 9
60 fasil @ S® d& (100 fiell. & 250 fAel. ufafes)
e FQrT AT | gRafdd ueer #, Arereli | 60 A @
T @ W A H Ud IR U I 918 grenaRe &
90 fa=l I& 3T # <1 IR gu Mprenm waT| WE—1 A
FAAl BT Tl & ITAR B GFE—URRAS <ifeh
90 Al @1 99 d& T4 U 99T g9 e ax e
RIRIN

250 - O Control
M 60 day weaning + MR
@200 1 0090 day weaning + MR
(L) i
9{ 150
c 100 1
3
E 50 _ _.
0 T T
7-60 60-90 7-90
Age (Day)

Tl o 9 W g g @l 89 & g yfRemus e &1y

DCP @T ME 3fauredr sHe: 731 U1/feq @ 2.78
T Sird /T |gE—1 H, 727 W /T dm 245 W
ST /e | gE—Il 9 dem 75.4 uT/fas qm 2.89 #
S/ fed sl fear &1 FRBa (@E-1) @0
g H wEE-Il Jem |gE-lll H TVFA (TRafe,
WNOAE Td GesRed ) & Aigdl Afdd @ |
A~ DI JoI H eIl TAT eIl H AR
P =T HH ET |

Al BT ARIRS 9R 60 a1 R g7 G B JeIm
H 90 el R ¥ g g™ W If¥F || P A
gfg & H 60—90 Al & oMy W 90 Al # g™
we (2377 u1/fas) don FRIE (2129 ur/feA) @
g | 60 faT # g gerw weel (1566 U1/ feA) A
ARfd HI (P<0.05) A HHI UE TS | IIA <IAT B
b 60 faT R #\AT B! gIETUE W oK W ghg I91¢
e & oy ifdRad o ufoRerue @ Jagadar
B 8 | URERS UghT P g d gI§ g oA
M B Y ufcRemue ™ & §91 Ut uEfa |
%. 300—400 HfT AT BT AT BT T |

fpfrer A9
ggd 9aT gud + fAf¥ad a)ig W) dA"Al &1

gqels - AN gy geIy w9Al (90 faTT @ 3m) AT 12
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TRITI-F1d U T S STIEUF TEIH, TfFThrAR

g% (6 R T 6 HI&N) & & Wg A fowifra far |
aﬁ—rﬁﬂ&ﬁﬁ @ IR T AT AT Ifrd fHSToT
Td 3RS Ef%?{@“r(q:\fra%’rg‘s‘)tri%mg—w

T%f

# Raerrs T8 1 gag Ud I B QA
WZE%IQWQ?WﬁﬁWﬂTWIWWﬂ
T TE—2 @ HEAl B T g WIS =g W e
T | HHHE @ [REd TRIE (e 2 9 3 °S) @ A
$BAR g o7 wd IRt Rgers | i@
(P<0.05) ®9 ¥ 3= gfg UaeH, 98k FCR UG @
SETOT T gV |

A1 fRgerg d e g3 WiadE 9 dRf gd
ol ey SfF W= Uil &1 [HIA T ATAYRT
@ 48 R WEAI (3 HEM AWY) DI AR Tl H oI
fpar dom 14 gfea A g8 AEE g 1 wfoera
BHUfesEss W SUAIRd + Urell uRkpr (FE-1), 14
vfcrerd 1 g2 ArdE ud 1 Ui writfeeeise @
SUAIRA + Torel gRkrn (FE—Il), 7 ufera drmEs
+ 7 yfoerg ORA g8 wd 1 gfoed wrifesese @
IUeRd + Uil R (Fge—Ill) dur 7 gfderd
AEAEE + 7 yfoerd 9_0 g8 Td 1 ufied wridfesess
W IUAIRT + WoTs! Uil (Fe—1V) fhiRR MR
Reemar | F—1, I, Il T IV ¥ Y &d Bl A8
638.5, 796.3, 599.1 T 721.7 UT/fe<1, DCP 3fdurgdr
74.3, 717, 72.7 9qAT 77.6 U /e UG ME SIS 6.49,
6.58, 5.69 TAT 6.59 W Silel /fas wHer &1 | 3o
e gd Ao HA: 156 AT 9.1 U1/ A TR
H 124 T 74 W/feA AR A 123 AT 57
a1/ fes |-l § wd 147 q1 7.8 U1/ feT ARV
H | wEAl H T e R gfg e, 1, 1 g
IV H 9 106, 130, 112 TAT 113 IT. AT FCR HHI:
6.11, 5.95, 5.34 TT 5.45 &7 |

uyifafecia  <fer  dada—iHea geroiidl
Sfiamv] R deas Rt

U. 98 Ud 3R.UH. 9

< @1 fawss &3 ardl Siarvsl &1 yoradyol
wd aR=a frEvr: <FE &1 fdsH /gdeT &
el AR BT Sdell YR & o ugRi @
I geT SR §RT 3107 WX Yelrg WX v@r T | 24
fded & a1l Samvsl &l ggd &-d 7 BAT
A @& T U T QR SEdrg Jawer | Awred
fPy M| | WS YAS P UgAE b T AT
AMMBRI q Sg—AIAd $I A Aldd cHol fhar &
fo fermor fam TaT| ST IFHT 165 rRNA Sl

22

fagelvor & R W A fHar AT BLAST @1
WINT HRd U S §b H IUS@l Td YHIRIG 165
rRNA 2T ¥ S 3Aldbs & G0l fhar T3
dm CLUSTAL W T INT &Rel §U 83Tl Sj%rell
R I 6 |

Hs 98Ul d YUR =g INR—THaeis s&eEy
R ¥ uRarer (fiv=arg /o1,/01,/17—20)

I HAR, THUAD. Thdl, [0S HAR, RSB, Ul
RO 1, T, qfeR, AN S, A FEUET Ud e
RiE (29.09.2017 9)

4 @ NI 1 Wa Surd eHar wR
HESEGICERGICECI I E I C B GG aRCICRIEaNY
I BTESIRICERNIA & ¢ & a1 &I T SEd
gAAT TR UG BT b IR 8 8 HAIAYRT Hel o
ST ARl @I 1000 e et/ fAel &\ AR
faf= 9rTl § Se—fea—FeRRia fIR® ¥ agad
o) fAf=1 additives (Fg—1: 3, 391 additive,
HIE—2:2000 UM BRSO WIFARS, FIE—3: 80uM
IS SIAUICISIIAIA, AE—4: 2000uM BISSIOH RIFIES
UG 80uM BSQIGHICISINTA) d IR fdhar 13|

70 - = Control EHT+H,0,
60 -
50 -
€ 40 -
@
e
S 30 A
20 -
10 -
0
Viability HOS Acrosome
response intergrity

Al & 4 & S &aT WR EISgadlesNle (HT) &1 wi1a

il el & dggd 4 DI oy Afereren H SE
AT | 9 B JediH g AfeldT Bl 37° . R frgemn
T PR WHE @ oomem W3 A wdfaela
Tfaelierar  (56.34  ufaerd), w wfoelerdr (4547
gfaerd), Agcaitgad fSreell emar (4270 i)
Sied efAar (57.63 9faerd) Ud HOS wfdafshar (25.12
gferera) YhIvfei § Aefd w9 4 It & |

o™ & geard 9 #§ THURSe, SiauHST (200.38)
Ud  AdAITSgufesEiEe  (9.44) & HH W BHH




Rama/Sared 89 @ J8 ey fdrem mar &
g SIvHIRIANIESS gRT IR a1 WRIRISIF &
faeg BYSIRICERINIS R ydTa w@dr 8 | g4ferg,
ERSIICNAld & QRaedl ¥ Wfda 9 &
fraem & g Hifde—eTeR o S GuRdT 2|

o 4 & N o 999 g9ar w®
E@Tiﬂﬂ?{lﬁﬁ'\ﬁa BT Y9G : 98 & i B in-vivo
S99 &9l 80uM @Y ©X W EISSIaNiICIsNld & UHd
BT eIl DI B 8 HIYRT Hel A ST did Bl 100
el gy /et & w1 fafs sl A
TR fea—dp—RaeRd fAWRed ¥ dgqhd fbar Tn
TAT UHh W (STATRA) B 80uM B SIaRIICISINTIa A
WX fbar AT W wgEl & dghd 9 Bl dg
Aferersl H SHRT AT AfBRI B 377 H W 30
AHTE AP UFdHR in-vivo STHF &HAT &1 AT B
foTg Fw@Tele Aearell 43 WY Wl @ foll ST
fear| Fafa (21) 9 STaiRa (22) Wi B JURDY
g1 MuiRa 79 R oM e 8g SuaRT &
Iqreivdd fad TR B-ATS  SlegMiMIMd gRT =@
(57.14 wfaera) &1 smenm SUARA (63.13 Ufoemd)
JAH THEE IR SR TS| BTAifh, SYASIAT B
R W IyaIRT Ud R g § HA: 57.14 0@
60.00 UfreTd S &% <& |

Pregnancy percent

Non-return rate USG-40th day

Lambing %

feapa 9 4 AurIfte HBm TiaE & gwa dsi &)
S 9T WR B gIadIeExIgld &I Y9I

H3 @ cauda-epididymal 9 &I SIS Td
dRIIcHs aRa A0 @ gud fHy U cauda-
epididymal G (W) &I 3rldl Ud URTERUIIAAT SHA:
633 Ud 3673 mOsmlkg &1 gl Yd cauda-
epididymal HMORIT &I wErfaRiial Tfdeledr,  gicH
Jad &d (66.25 Wiawr) AT GEIUE (7541 Ufderd) @l
g H wEol WYl (57.08 URIRE) @I 39D G-
T WA (52.66 U)W SUART dRA W ArRfE
wT A (P<0.05) TH Urdl TS| SDS-PAGE fageiyor w
JISH Jad S 91T ¥ URES dwed SruRed |

iftfer gfqare 2017-18

T, BCifG QM FROT A5G 9T 3HD AICI—H~

URT BT GieiUelss =0T Tq+ Va7 |

kba M 1 2 3 4 5 6 7 8 9 10
120

85

50

35

25

el & yd faugpa vd fa—ulRfea 9-f & gwopEl o
M B Rrefes SIgATE! (Wi w: wdm figs, 1-5:
welife qd ggh1op i, 6—10: Rierel yzara gwb1v] M)

A8 @ WHIVE & Acravidiua d fa—dveEen
waftra uRada : ofid R gH lysate (3.75
o /fel) @1 eme doi-gsI YR lysate (2.10
o / fel) # ga Ui |igdn 9Rid w9 (P<0.05) |
P OGS | TP lysate B RTIdH  SEAITDT W
drei—csl YhIo] H 4 WISl (30—32, 37, 75, U4 85
kDa 3Murfde 9R) @I 3fUen Ma—aRfard o] 4 5
qIEIvoiat (30—32, 37, 52, 75 Ud 85 kDa 3MUIfddh )
oW | AreT-csl YR Bl uer Ia—aRiard
RISl H &1 g UISiUeiSl (30—32 UG 75 kDa) @I
Rrerdmst fobar aefe w9 (P<0.05) | &4 @1 |

faf=r i o fowarRsl &1 9 ™
Al &1 belld TR YATE: = Joi- dr9q H 9ef &
= Wl @R ANuRea 5 fn/ae +
JAMRAICAE 10Ul /WS SHHET: FHe—2: TRAMREI 0.5
T /4s  +  ederdT 10Ul /9S, |HE—3:
AuRErd 5 7T /98 + SEANRE 05 /T /+%)
DI T (2—4 ), AT (2—4), INIRSG R (34.91 )
T e AT & UER (@ Sdhfde—20 U,
Tile 25 ufqed, & Ioi—15 e, € Udiel—30
gferd vd §: wH—10 ufaerd) @ forg sRreR far T |
T Vel B AT WS TAER B gRI FHBTAA
A€ H T AT | A UlfhAn, A BT UR™ 9 HE Bl
3afS T 94.34 UG, 285 TS UG 45 TS V|
HRAURST,  SEAYRTE Tl MdICT
ErfIwans & 4 gver, 12 Tver vd 30 e gd Ry T |
TSI & SMY Y IR | g e fear | i ai
DI THIE YraT Goll qAT 18R DI R 9 gy ol |
T I TR AT UBR §>E>>3>T b AT
faf=1 v'T| BTdlif SU=nRa ¥ ¥ THier”y War goid
@ PR, THRR UGl BT HE ged H D A Bl
JMaIHAT s | I URT AT b WA e diar
faeRel &1 fAgor ufer Nar g § gard 81

23



TRITI-F1d U T S STIEUF TEIH, TfFThrAR

A4Sl H @Hadl Ud d9d H HH A W
e ufRarern (fr.ua.arsg /01 /02 / 17—20)

BT S, a5 HAR, AT FemrEn, GorwEr 4, TE. T

%. A%l UG Teds g (29.09.2017 H)

3US UMl @I FaUTEdl gRT Aidi g d GER c
Afqems wal (18) &I WHg—1 (<35° . A gfdem
37), WE—2 U4 3 (adraxeiia der | adr d4qmE) |
Gl T | WHE—2 I IRV dIqE (>38° ) W)
i Ul AT &1 3Ue § HHe—1 Td 3 B Hel Pl
Mda O &1 ue (24—28° W) U 1| URPBS
INIRG AR &I Ja1 H ddd Ae—2 H AR
(P<0.05) & (4522 fawg 4260 fHur) <= |
AYe—1 @ I H HYE 2 9 3 H QYR b A4
A X, Al &, Y& dYHM Al b ATaHT
|eid  (P<0.05) wU ¥ Af¥d W KA YH w4
3fuTEdT WRfd w9 9 (P<0.05) WE—2 H HH (1153
1) T THE—3 (1184 UT) TAT AHE—1 (1255 )
T e & 99g url @ TR THE—1 BT o
(675 ollex/fdHur. DMI) H He—2 H ARG ®U
(P<0.05) 31fr® (7.80 ofiex /M. DMI) <& | \qel &
Heg I AR AUGS! WR R T8l G| WHE—2 D
T W T3 H AT AR AT PICHA Bl
R A& WY A (P<0.05) HH VET| AT Tl T
& arfaeme #d AT a91a Bl 31U FAEIRG Ud INR
fraree ufdfohar # 9qcia @& A1 WEd B AT ®
TAT UL U BT Ul B SUSIAT Ardd ad Bl
Maar &7 Bl B

gl gt Y9 9§ 31fazma Aef # siRe ufafparel = g

s P gt
¥q9 <X (A /B
gas 8.29 28.38 30.67
R 45.46" 84.21" 81.50°
e X (s /1)
g 55.50 53.83 54.33
QR 5467" 61.13° 5767
[T AT (h)
g 38.88 38.78 38.74
Qe 39.12° 39.41" 39.64°
@ g aEE ()
g 35.44 34.54 34.47
Qe 38.42" 41.15" 41.60"

Al W €IR fafe=or &1 gwmE - d-f ) 4R fafawor
% YT P JeAIHA B =g 16 SN T 16 ATAYRT
(@), Aegw FEfE (oRD), sfaem @R fafdsor

24

AR fafexer Gveor &1 3IIR® ufafsarsy  wr gva
srfaem= HIAYRT

Atz Prifia  afa | PP dee

399 <X (A /)

gas 2097 189231 2375 2417

TITEx 37.48" 5850 4145  57.83"
e X (TsaA /)

gas 58.43 5958 6108 6158

e 6261 7008 6325 6550
[T e ((9)

gas 38.33 3843 3857  37.02

QR 39.06" 3949 3901 3917
g A (9)

SCH 34.23 3460 3416  34.30

Qe 39.79 3833 3936 3852

(Tus) wd Aoy R fafdbror (qaes) # feurfsie far
T | R ARl P BRIRR &3 H W@ T, S4idh
3= B!l Bl 7.30 W 16.30 ol b A& AR fAfhRor
A Igred fBar | faerd Jgl & IRIR® AR W
AR fafeRor & Igared BT |rRie UWid T8l g |
Bl T & 9T HF g OF ¥ ifawE R
(5416 fAch) @1 ga=m # sifdem AR fafdRor § g
STel Sfd:uredr (4701 fiell) &7 81| INIRS R =TT
B Y SAfARE "l B UeT AIAYRT Hel H IMER
AT 31fere V&7 | AR Wl H MR fcuTear W™
AR fafexor Igared &1 ARG gud T8 gl | AR
fafepror | IgETes @ dead faf= gl 4 TiR®
fharwe  wldfbary =1 €| grelifs wuE @l
gfafsarell H dqed well—+ifd Ue™  drell  ATeTyR]
(THTH) & A e |

fRArAIed vd Udesdd arcgd gRT W §914 Ufied &l
qre fhar T | SF A%l | B &1 w9 R |
375 9 500 fAFe & gorr H AR fafdxor SgEed
AR | 9f® w7 ¥ 9eT (27.50 W 29.38 fe) | AT
@ G H AT H Gl WM b 9Hg H HH gS |
Blifs offder Hel § 39 e &I Ufdwy T8 ol
1| ag ey Marer T 6 9 ffaRer SgEeT R
AR A B gordl ¥ JIfdR" 3¢ § i &Ia8R
e & ereifd 7 AR Rfeer & wa &1 JEE B &
ARG BT ST o ol ToAds e e Wk <9I 2 |

I g3 H b v @ gIEUM
gSM @ YA qfg W adaReiid dR$l &1
gHId : 39 Se¥d & folg HeIM H 1976 ¥ UdT gU
| SffABTA HHAI BT U Igard (3—6 G 6—12
HIE @1 $H) ADGs WR 3eqyd fhar war| fauy wHy




R Ry Uy & folu aireRoiy BR®! DI HeRd
ADGs & WY dgarg fhar 1| I8 urm a1 &
Tl ADGs ardreRoi ®ReT faydar aroH=—aadr
EHE (TH) A wafad & 81 a8 g T &
BT WS @ foTu 2527 THI HaifId IRMEI®
BT B | 39 U THI ¥ U% S gfg M W
3—6 8 dil ADG H T 10 UTH &1 P Bl 2 |
Tl P 3Fd dOHE >35° . T JAfehad arg|H
>40° 9. R IgdIfed & dredl a1 &1 dw=ar W ADG
BT Afh ©T W TIIfad HRa 2 |

fafr=1 wRo—uivor &) uRRefeal & fyea
I & A wd fRmawer Ay @
e W AP0 D s aRAreT

IR, ¥ec Ud UG

AR—URYS AMRER GNHTEE @M drell 9956 Ast
# g9 Scuoia: y”e # A1 vl Aafdd, 36 9uawh
TSl BT IR gl H fowifora fdar 3 e 9o AT
TP TBTIIR TR0l ER afcedt Raars g | ifad
fAs1oT 55 WNT, ¥RT 5 WRT Q=M 40 9T Ud Wby AT
(@ NfuR), Siore  (hrereiRar AfSwToi=R),
$¢ deal (@mRa Rifsan) dur #e qar (wg W)
B AT FHUT MMER dfcedT I918 T3 | DIl
o), HRE TAT AhE Jad Ul IMER afced H
CP &1 HIAT HHI: 17.76, 13.96, 13.46 AAT 11.36 Tl
of| Wl AT gad AHYl AER aleedl H 3w
flavonoid (1.27 WA2Id) @ saponins (49.58 AT /100 M)
P AT dAT ABST by, Safd dpd gaa awyuf
JMER dfcedl # DPAH fharw (21.29 ufierd) 9 FRAP
WK (46.51 uM/ml) 31fd® 81| <fd W SSToF deIn
FA Foll B yfawd vd gfd fbur w=e Sifde
JqUTEdT B WY H AT gRT FHal B § arie W
I (P<0.05) 3faR 2ifha fHar ar| ot ufa
IO DI Iegad gId BRE A qoedd wefl ud
PHICINTT B Rgels Age H gs | A9 IS gRT
Soll 99d <BRA H 54 Uforera, #eft # 31 wfowrd vd
PICRAT g H 21 U@ @ PRI Ud
SR FE # AT IO gRT Sl gad BT S
ITART B ¥ Ui fheim aob WR &g &9 &b <9
SiquTEdr Vel |

ffer dw= A fAR=a awg qen MeYs Sca=:
24 39 geRl WAl (90 T @1 oY) & a1 |l H
frfora e v fear ) E Wl & o9 #
Yol SHTE UR T oIl g s vd gadi (fedl ol

iftfer gfqare 2017-18

g2) oRg uRrl SWER aweRar ugfa # Raerd |
AYE—2 & HAAAl DI Yol WAME ¥ yfafed 2 99 &
fog =1$ 2g Mrelr T QAT W Y AR B A
UHHd fHy| SE—2 # Ui R 31f¥e (P<0.05)
b 9 TAT Hedwd ME Ud DCP 3fciumedr 4 gig
getar 7 | ufafes <1 gve =RIE & 91 $WIIAR Afad
fAsor 9 ART ST W @ arel WAl | A Soei
ARid (P<0.05) w9 ¥ HH B3| A It &1f &1
gy 3T &k w9 SicuTEdr & w9 H UeRid dRd W
29 UfeId @1 ®H (P<0.05) UM S TRE in-vivo
gRemEl WR 3T & WR gfg TuT FCR 3 AT 60.
0 U9 19.2 UfIRIG &1 GuIR <@ 147 |

fBf PR A9l MR # wuA Wxfda 9idE q@n
g &1 Y9 Scasia R yHE ;o sredrfer (3
A8 PI ARY) TR AR W91 DI IR eI H faford
HRDG YANT fHar T T dadl ©HFF IRIGT A
AT e & AT TR meR Raamar | s wfad
P A & I ORT Sl (Fufed S der Awifee
= H ) @1 SwarT fEar) aE-1 9 s
SEH (1) + USClo Qe (3Rg) am Fg—2 4
IO RERRAT (WSTe]) + Useld UfRIear (3RS)
IART BT | In-vivo TR faf= STaRI § IR &I
Mg IS WR ARiE (P<0.05) U9 B3IT| TSTS!
IR aART WM el 781 H {9 & St &1fy &A
(P<0.05) BS| Wols! MIRT IRT WM drel AT H
B9 SIS gRT UTell SMURd aRT WH drel HAAT dI
Jor T ¥ IS ged ERfed A€ H 22,6 ufcrerd qer
TRIST AT + 3l H 22.6 UfEra S1fvie @ |

FAd—8 ¢ H$ SAGd 99¢ & B
qivfte vd gea-—qdrarefim gded gRI
IqHe T4 YAexer IWHI[T R Sday
e Y R IS FarEarR (Frser) aRArsr

Q. 978, Ul. PR (2018 T), HSATOT S, oI Ule], T
Al Ml Ud U UH. @, qHhdl

def ¥ afig 99 &1 INIRe—IEAfe  aeI
FaeiRed yfafebgel X yde & IJeFIq =g
graraReiid PRI 8 4 Igelia e Sdary
gTeY : dig T OH qoEE § 89 drell diurnal
=TT & ofMd W IIgoiud gei—idarg  4ed
wUifhd fHar T deon S & SUR At
sl Pet / araareii RIS ®eT @1 24 gvel & RE
qI9E T4 AT & ufawd & 9 famnd fhar| aet
BT HeT H GT TIT qAT T qIOHE U SfTedar R faA
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qraraxeiy R e §

@ 24 "Gvel & fou Saifed fear wam| rgas &
SR <& 3MER Ud Ul Iicmedt afzd INIR&™
qAT AEING URIhar Aucs) &I 3ifba fdar |
RFT—ARE Ud d9d gfafhaneti &1 sffde axa g
YA fead T S 9. MR otk R Rad @
T UHd by | URMPYE g8 duT aeragad
geR A9 &9 @ a1 A HH 83N | ABR F<iUTsdl
YT g3 AT JAMEBAR SRl §RT N ST ST
T S @1fde ure @ SUART | AT BT 2|

divefir gd 4R fparcas Sur™l g1 g
H Yo &@aar 981 'q, JRgd AR
W9 IFAE gRATTAT (T3ITs W)

TS, FRAT, SO §l. Ud M6 HGAR

R AFAI A FigEeT gt R giufie Sural

PT YUIE : I5REH © I 24 R 91 (5—6 H1E DI
IR B A9 STAR FEl o -1 (@RS + Wfd
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Ao @ fAsor & ®e Raars + Wi
fefpar tamra WH«), d—2 (@3 + Wfie
Ao @it fsor o we Raens +  fefaan)
e A3 (T3 + Wfad s @fasr fsor o
Ry Rgarg + @ fefear + ol fefdan
AR AHRT) | fawrira far mam | S5 96 @
|y 9 el § A @ JEn fa ufoerd, |arfe
TR, YHIVRIT B HEAT qAT YT BT AT A1
w7 ¥ faf=r 9 aifde =T

A—1, A—2 Td -3 W $ HEAI R M gRIET
HHI: 243, 265 d 244 feAl W U HRAT, SN
fefdrar & R Raarrs arel w9 # oy I gRugaar
BH ® TR% SR BRAT & | SUARI & 7 AIRID I
AIA 9 @iel Fer § @I |rRie o< T8l 8ol |
s e 9 dFl 998 R fhUdH, SIfdard Td
CEIERM & A WR Sl 7| dIfdad ud
TS e @ AigdT § S 989 B A1 Pls IR T8l
B3| BIfh T dgd W CRRCRIF &I Figdl
Aefd WA W IAOE IE T SUyEIRd Rl A 9
i wd Wi fefer &1 wad Rgems  ara
AE (E1-3) ¥ Af@ie |igdr dowdd -2 Td
A—1 F &) T

HS IWGA $l 96 Bg dR, Sld—gadl gRI
AP UIvd ddl BT SUIGd IR GEAH
gRATSHT (T /01 /03 / 17—20)

TN T, 3RUS. |, U Arg, 9. ofRegw e (09.01.2008
TqP) 1., BT 37ell, TAUA. A Td U, ucd

Sfde @We Td Sa-gedl & @l W & yaEnT fahy
|

Jfde @re vd geu uivfldre a@l &1 sifasyd
d9ed R YHIE : T DA DHILE, AABEIR AT
e, IR WR 9$ WE (@ 1250 ST/7.) DI T
7 ffdEre (@ 625 €1/8.) & UART A SifIdd ddald
% U @ A Ud 60 fad 9 90 faT & wwmd w4
heTs R YW <9 AU /UR, 9 wiftd, faafed o
83 & WG qAT Sifdd e H |rid IR <@l 1377 |
garg & 30 fa7 9¥A dadt AWl Td SR & UM
@ g H ar (@ 5 U /8) + S (@ 10
U1 /3) @ WA 4 ga18 & 60 fad 918 9RA™ |A
@I Ul HATS, Y &d AU /Ui, ufr /den g
URI—& e gadbidh, <EEET/URT dur uie H
3ffped Ud reie GER of [dhar 13T |




Cu 5.0 +Zn 10.0 | 5.63 |
Cu5.0+2Zn5.0 | 5.0 ]
Cu2.5+2n10.0 | 5.18 ]
Cu25+Zn5.0 | 4.66 |
Zn 100 | 476 |
Zn 5.0 | 231 |
Cu5.0 | 459 |
Cu25 | 418 |
Control | 3.14 ]
Sheep manure 1 4.26 ]
Avikhad | 4.97 ]
0 1 2 3 4 5 6

Biomass yield (t/ha)

AT & g gadE Sdred ) oifds @re uq oig

JISTHIUT BT J9Td

Sifdd @re vd g&u uividre adl &1 AR a
TR YHIE : HAHATE, AAGFR ) § @rg |rdl

iftfer gfqare 2017-18

O Control

0O Cu (@ 5.0 kg/ha)

OZn (@ 10.0 kg/ha)

B Cu (@ 5.0 kg/ha) + Zn (@ 10.0 kg/ha)

_\_‘_‘_‘
R =3 &

Yield (t/ha)
3

0
1st cutting 2nd cutting

HHR AR B 8 ART SAUTGHAT TR S1d Y3 1HRT b
Sidl &1 991

39d fAmId 7989, fierR Wie Jdl gRT AR &f
Yol dels W Ul 918 U9 e+l /s | dIs faerer

@BR A, @R, s We) H HId DI GUH Hels
R R @ g § e w1 9 AR 9TE,
TERT /S TAT BT ART Wi H gfg g3 | waive
T AR Wit ifddEre (@ 625 €1,/8 (1590 €4/%.)
¥, AU dBR $4 (@ 500 U /T) & WA A
g2 | Sl9 ggeIaxv Wial § ¥ arr (@ 5 R /) +
ST (@ 10 fUT/8) @ WA ¥ UYH $els W
AepaH s SAS T UM 9 fGA deE W
<1t /3 T &1 AT Uit g8 |

gRac T8l MT| BIeifdh, BAeT & YA Hels W
o /g, B 9 gEl IR Uil WrRie w9 9
waifde fdEe @ 625 <1/8 & YANT W dggard
BRI ORI W 9R &9 & YA (@ 500 fHut /8) &
el M 19 Yoo & W W dy Iar
cslaT/ge dor Uik /ge d Bl fawrer uRecd|
3ifhd &I U Y oIfhd Yo el WR BT 9 Gl
IRT witd ff3a ud amar (@ 5 fut /8) & wanT
@ gorr H wRie w9 | arar (@ 5 fRun /) +
ST (@ 10 fHUT. /7)) @ YT 9 Af¥d g3 |

~
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HE TH 57 o qed qagq

fafqg Sarel @ fae @ fau ds SAERl &1
ed Hagq R dE uRaer (Tadid /o1 /
01/ 17—20)

UL TMSHR, TR SR, Ud. R Td IRTH. 9

AT 9 TUET il A SR 8q, JAER
guITell : Q1 99¢ TS & AT 9 g # gu-—gd
god, Rad TIR® wR, T a1 ¥R, IR & de qor
I AT BT goid Add wT A (P<0.05) TS V& |
qFl WE H Rad TRIR®G 9R WR SRET Ius 9=
[T | Foa+HRTT eR1E ugfa § R IS aF%d
A8 BT WO UM (54.05 Ufderd) & gem |
U+ a_18 ugfd # (57.59 ufrerd) A URiRl
@ wiftq e @ Fea+Haa wRE (1553 U9
23.93 ufcrerd) @1 gorr § 9ed Rgars ) (17.23 wd
24.83 URIIC) $Hol JAFHRONY IAT oIl faesfed e
@ AT IE @ SrmEd & uRemw qwiid ® f%
ST =~T8 @ |1 Fee ured ugfd fhieR AregRT
T & AT ALV R ATIGRISG JHTT T B |

IR 4 & ud ¢d A w9 JAFT @ A
IR $I U UG Al G Jad AR DI ATAYRT
qHAl BT Rga™ R Gl devlil Ud IR HAT Bl
ARG fhar | qu—gd aoH, Rad TRIRS ¥R,
TJAT TH AT UR H FHEl D FEA SR @I 9T 7
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Raars ugfa &1 Atay=r A5 § @l dgel wR g9

UGS g gy + WHIfe w/iE
S o () 30.26+1.45  36.56+1.13"
Rear T R® R (R 26.97+1.10°  31.7641.20°
T SR (Re) 14.88+0.70° 17.61:0.87
SRAT v (GHfaT or) 49.1840.38  48.09+1.27
SR ufterd (Red emiRe vR)  55.1+0.56 55.36+0.82
T AT aor () 8.02¢0.37°  9.39:0.46
qga T o () 6.43+0.3" 7.78+0.38"
AT o & (@) 15.85+1.65  19.04+0.56
Tt IR siEr (fRea) 6.77:0.28  7.02+0.34
Eagleicu RN (ER ) 2.69+0.14 3.00+0.18
NIGEEIGCAI BN EIRNG)) 3.66+0.41 3.78+0.15
i el ey (afrer) 54.05¢1.03  57.59+1.32
el st @frea) 24.83:0.70  23.93:0.42
Bl GRABRUNY a1 (UfTere) 17.23+0.69  15.53%1.65
e e aqa 3.17¢0.18  3.940.55
W : e 2.18+0.08"  2.41+0.05
ST 1 6.62:0.07°  6.330.08
ST 2 6.01:0.10  5.84+0.02

A & AMG Hed, Mdd Jead fdefid g, A
TS TUT AN UR ;99 e 2| AN URl Sud
il 9l W WAM BT a9 B 45 fAde T 24 HUC
T Wi B 3TAdT A & |



HIY JUR Bg dORI dsl & 3IBR H 919 U4
IR PHI GAMI : AHE  AgRE  (@E1),
DIelenE  AfeHEr  (FE—2), <wRa  Rifss
(Fe—3) Td TR, Biggid (FE—4) 4 [T
Tl 3MER afCeHRI &I TP Vel & IMMER FAd &
WY ¥ Jedic fbar war| wqe R, 1,23 U9 4 A
3T 9g—gd o9 $HHT: 30.00, 3552, 38.56, 35.10 Td

iftfer gfqare 2017-18

FRAP &Tifafer gomieft | In-vivo TRIeToT &R 0.1 Ud 05
yfderd Udidbs SfFldl &l ReR g H HIHh! YTl
(P<0.05) &I 05 U Tadds # wfd w9 9
(P<0.05) S=d ERV @& <1 &H TBARS values 3&d
AT W U |Idl WhR W@l TAT| Ydds 05
IfIed W IR IR & w9 H BIBI THIET BRI HRaT
2 T divay | gol T SR W 0.1 U R W W

36.36 Ul BT Raad SHfdd aod MER TR SR
I0u ARie wY (P<0.05) @ A W (48.86
gfererd) | &H & A1 W 1, 2, 3 T4 4 H HAI: 5270,
54.80, 5497 Ud 5229 Ufuwrd ET| SU=TRd Aqal
AR 37T &Fhe goriig (1524, 11.30, 14.34, 13.83 &
13.10 W) BT | FIATRIG Hed H WX, HAR, ¥, Tad
g FHYT JAT BIA d T UG dhed T gl H
|Rfd w9 (P<0.05) | HA & | FEET Tg 9 ol
A URl @ 3fd Wit (p0.65 UfTerd) & WTI |HE 1,
2,3 U9 4 H P 54.38, 51.85, 5357 Yd 55.77 Uferd
RE! | YUadRolid a7 8.77, 14.64, 24,64, 2059 Td 15.63
gfcrerd Re1 dorn faf= \gel # e w1 9 = 3|
WE—2 9 93 H fI=fkd sfes wrie w1 4 &9
e | w9 U= g9 a7 orgura Rifa W H weie
w9 9 If¥® BT WE—1 9 AYe—4 H A9 B
U Afh WY H A BT | AT B UROIH S
T P ABRT AART WS & AT FAI0N H IR & oy
Ieh¥, PICORAT, HRE Td #Hefl 4 BT GR0l 3MER
gfeeHmr # TRt fhar S Addr § |

719 yred A Uigfae ds ufk™l g S &1 ggir
Gorgl ki : FEerEdcs EsgaTENe  (dvE)
A g BRd gY Worel Uil @ 9d (Tads) b
URRETOT UqTdl Bl 4+10™0. WR in-vitro U9 in-vivo TIT
TRy AT (ST g1 AT /i) H ST AT Un-
vivo IRIETT TR dIgET B JAN H YeAdy b §RT 50
yfoerd &9 el @ 74 gfaerd (P<0.05) 3ffdrd
Alased ® A HH DPPH, ABST Tl el

0.8 =& Control
== 200 ppm BHA

<#=0.05% LKE
—#— 0.10% LKE
=== 0.50% LKE

0.6

0.4

ppm Malonaldehyde

0.2

0.0

Days
yefifdd ¥R & ARME AiE (@oS)) # a1y ifwfiavor

AN WY | Y9G AT § UG DIl gAY g A H
IRRET & wY H fRHrRId ¥ YA fHar I GadT § |

AIdTbel, 3Mdryg URMAT Ud ®qg dIel @ A,
M Td dag @ Wl uRkidl /46l B fau g
feifore Tl ufd el ¥d P 0.85, 0.85 d 3.99
o Wefies e wEgedie Ui 100 fum orll Y|
TS SH U4 Teld-ileld hHel: 1.63 d 3.17, 0.006 Ud
328 RRUSH |Agedid  ufd 100 AU g
IRRT /4N USe} NET| Widree uRkid,  ererdrd
Rl 9 ®eg 99 H BRE RSIRAT &\ar (FRAP)
Ofy I @1 TSI HALT: 23.10, 15.56, Td 428.09 mm
Fe' a1 | HiAThel URR, 3FedTd Uikl Ud ®ag dral
|d # DPPH HHS: 71.79, 39.26 9 94.23 UfRI Sidfdh
ABST 6371, 9276 d 63.71 U ET| JdIT A
frpy  Mrelr AT fh uTRfd SaaTe S
SMRNHRURET &HaT gd & dof A H  Urehfde

gRReTh & T § YANT fbU S Ihd 2 |
1.2
== Control
1.0 A == 200 ppm BHA
© 3= 2% LKE
T
> 08 —#— 4% LKE
(]
—#— 6% LKE
2 s :
c
o
S 0.4
=
§_ 0.2 ¥
o
0.0 +

1 3 5 7 9
Days

wfifa WeRvr & dARM Wi ($gg 919 A T SfaRHT
dlvey ¥ g @A gU dag diol |a (duds) H
IR YHTAl Bl 4+10°0. TR ST fham wam | HerRa
Y T R I H SUEIRT 98 H (2, 4 T 6 e
YIgds) TBARS value H A& (P<0.05) ©9 o &H
8| FRIfa @ o § 9l Su=nRal § FRAP value
ARfd w7 A (P<0.05) MAH W& | TR value Hid
T A (P<0.05) 7 Td 9 fRd W 4 7 6 ufawrd divds
eI &7 | TR Tl H T 9 78D WhR ARid w
I (P<0.05) fde & | ora: Niuws 2 uferd wR WK 3ifdd
JTaTell URRETd & 7 § PRI BRal & AT BT g9
AT ¥ IRReTD D BT F B T ST b 7 |
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T 79 SIS

g dsfda fawR® - % g¢ &M 991Q g 7 |
I I "edl B ey 7 dsfiu fodaR®
TR fFar 7| 99 fTRe s<ai gRT B! uNe
o T qen S9e forg Uy Ui @7 ereeT W 2
IS AedTdhd & IR W Haal farerst grr defaw
fOIR® B Iddq @redl & A1 T AT | JIR
fpu TTU Qiftw ST § T R 7.06 AT AT JE AT
AT STt 9RT o7 | {8 WhR 7.22 oI | ReRar oAl Al
off o ST FIMYHT I SR’d & 89 o¥g favR
AFAAT PR JARATGRY 3BT 1 e do wfds 4
fRaR IrFIar e BQ QWU @I SmavIdar B |
IS fa9wsl & 7 9T @rfesedr ofdew off | uefiad

ATOA TR TS &1 e AT o F <& |

g fawaR®

HE @IS © T F & U g @+ b oy
IR, R 9T dd @1 9 a1l A1l § Gfaemer-a
SATE 8| ST Sifad Jed (100 T Hbiel 6 T T
U S PRI §) D AR GHeblal 9 U qel
oIl BT BT WA & | $F aFd 9 A0F A B
AT U8 g UYS P FOR AW § ¢ O Fhd B |

30

34 YfRIa A g1 HIRE: §¢b ST 40:60 & AT
A gDl AR By M| IWOE BT FAAT Je™Tb,
SR @ I FHY Wear qufar oo fF 8
S gelFe YAM R fIRIvsl gRT 980 ¥ 98d U4s
fpar AT | A HHIS FREPT T WA B | TAT IMER A
qedT @ R afEfod fBy o1 "ad g1 R B
AT R Gablol @l e g 90 &t <& |

WA WTd SIS Wl DI HIH gH e ggard fafr=
I Fafdd IR 99F @ foly IR fhar S |addn B |
AN DI WA BT HhIH FHIAT B $ 9gard A=
IS O 98T, Sde, Al Bodl, SATET g7 T |

lg g afed el & gIhT @ wiibad o9
Bggiadiadrel Ufhar gRT wYfaa foqidss
I+l yfaRemus & 91T |19 U4 |9 S<ure Bl
I Haeq W Slg ae-ial f3ErET &1 aRarsr

JR.TY. e, U 918 Yd a8 Ul TMSax

ggqd 91 gud + Af¥ad 9w W) AwA @r
gqeia: A4 g geg 9l (90 AT 1 IIRy) Bl 12
JAF (6 R 9 6 HIGI) & & W # fadfora fam|
QFT Rl BT 9IS B IFEx QT AT T fcrd st
Td ARG P OFE ([ B gE) IRET EWIIER
SHHCRAT YoTTell § Rgarg T8 JT I Yd AW Bl al



g & oy aeR go 98 # Farer @) 39s A
B -2 & W BT &1 gue RIS Bq W Fdbrer T
HIE BT g qERTAl H Ui 7§ DI W W TR
HHAl BT BTl UGIa §RT 99 far oI @rer efol &1
eI fhaT | AE—1 @ o H FE—2 & HAA DI
LD #iufdril # a¥iig oret fa=vor @i CLA Scared
C18:2n6c, C18:3n3 &1 3Mfdd (P<0.05) AT ST 2 |
3 IRl B JAT H WE—2 H HAAl B 9T b d
T 3 fIETT MUFA TG C18:2n6t Tl 3=’ 39
TC AL W C14 Ud SFA @Y 3MfSd  (P<0.05) AT
Tufar g1 98 sy faren T fh w9 @1 2 9 3
gue TR H LD H C18:3n3, C18:2n6C, PUFA Td w —
6 TT 31X Racs ggfd | el & F9AT & 9
$dd H MUFA Ud DFA & 31G9TT ¥ gfg 81 © |

A9 B Rageg A A1 ga3m | qem Al
gs ¥l & w1 < waftha kel &1 W
AIAQRT & HAAT (3 ABl oY) Bl IR el H faTior
fpar dem 14 i oA g8 AEE g 1 ufoera
FBHlceslge W SUAING + Uil uRim (W E—1), 14
fcrerd s g8 AN Td 1 uierd wHfesges 9
QYR + Worel U/l (@E—Il), 7 Ufed IR
+ 7 yfRd 9RN g8 U9 1 UfRid wrfesess 9
IURd + urel ufedr  (Fe—Ill) dn 7 gfderd
ARG + 7 ufcrerd R g8 wd 1 ufoerd wrfesERs
W IUEIRG + Wors! ufmm (FE—1V) bR emer
fgetrar | JHy gg § gerfafgar hded=i @
T 3Mfd B | FHAT b AU § A-9 desaturase
Tofid srfveafad 1 st RE11 LD #iwuRr # faf=
JHR artl, g ot ol e wgfva fomeis®
IFA BT APAM & Albs ABR A IHT W
I @ drel #9ET § C18:2n6C, C18:3n6, PUFA,
w—6 TAT Al &I AfF AET <A 8| TAT SHad A
T o A0 JER H YWY WA SrREE gl
el @ drel 79T | C18:3n3, w -3, w-6/ w -3 ratio,
SCFA, LCFA &1 4T 3ff&/e (P<0.05) IEAT &Il
2| Wors! ulral &1 FEIAY S g9 9 erd e
d gig PRar € qA1 Gwaaar Afee Afsd i @
AT T4 3fRTHRoT e fhar & HRT gar ®1 LD
HAURT BT [Ieelvor Ara-arerdl e # 31fde |giad
forcsa sl @3Sl Hr=aT BT QAT § 9
Worg! ufrt Ree W s &R gfg Bl 7| i

Sad § T THM T <Er T4 |

A4S #i¥ U4 g7 SIS A JU 3fd AT J19
TIeH, ¥e q¥ TR, ¥$ q¥ I I WS gY bl H
PR PUFA @1 AT 34.23, 2.52, 3.77 Ud 3.89

iftfer gfqare 2017-18

a1 / {631, w-6/ w-3 U 8.78, 6.79,4.76 Td 5.41 T
UIRISIFINGE gadid (Al) 1.36, 6.07, 6.74 U4 2.78
A | e # T Il BT I WA B W AR
W W B w9 § faeRd fear o gedr 21 vs
g 91 H CLA UgR HIET ¥ Bl © | Blelifd PUFA &R
w-6/ w-3 3UTd Td TARGIHING adbid & MR
R UE §Y TR Ud WS Y g1 B g H We g
31 TR B ¢ |

TJert Ael @ A Rl @ wgef amER
afeecdr Raam R gl e fazor =g o
f=oT W releRAT # (30.37) Td wAl (31.87) Jaw
ol ER afecdil H e C18:In9c ATAT T
AhH Jad FHUl MR afcedl H C18:2n6¢c (25.42) BI
3 AWM qEiAr 81 PUFA #ft gad dqof amer
gfeedt H 2067 A AHA Jad U AER dfcch H
3149 % V&T| PUFA:SFA 045 (Wl Jad g SMER
gfeedl) A 0.87 (Vhd I AU AR afceH & |
THRT Wi @ AR SRAs ARl 9 i
WA UrEdfed dar CLA v @R C16  (26.03),
C18:1n9¢ (34.48) @I HH HAT (P<0.05) TAT C18:2n6C
(5.64), C18:3n3 (0.82),C20:3n3 (5.01) Ud C20:5n3 (0.34)
DI AMH AT 3= el DI o H Hell W H B
ST & | well W8 H PUFA (1354), w-6 (6.23) 9 w-3
(7.31) AfeH AAT H TAT PUFA:SFA (0.28) o 3frd
AET H @ | AGRI WS H T Has H W
UTedfE T CLA WU8 o gl &l Jol # d4efl
|HE H C18:1n9c (26.39) &I HH AMET (P<0.01) T
C18:2n6c (1.80), C18:3n6 (0.67) U4 w-6 (2.54) Bl HEAT
B SR TS | W AT 9 T o A, w-6, w-3
A O AT HH AEIolh Gadbid & A difed
RIY ol H IR BIAT 2 | PICIRAT Td <BRE A
fffa argf amER afecar Raam W aiftie gfg gs | #elt
e Raeie wR 3 gergfafskl fhaiierd=T vd &
AT & AT 31 SHamvdi H@am 8FT <9 ¢ |

HIET S & g9l AT Bq a9 ARRIBER
AT Uqd yafarer fRadt &9 Sl @1 famior
R ¥ gRAaeEr (@eadiRe /01 /01 /17—20)

Uq. I, SLdL U@ER (23112017 ¥), 3O AR,
YR T UG DT ST

AT dedld A &9 @ qUlEdl 9 AT BT
ATHAT : S IAGH, S Hods UG TG T A
YTl 31T OR 3289 Wi (1160 HHURNS wfed)  Ndbs
UHEAT B B A@Y (Sid) & 10 TfEl (ST,
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AMCAGE) & 41 WS UIADl F D fHAr T
FfHaH WS Urdd (91 Ufe) 99 H AH IR &
BT BXA 2| TP 99 H AdT 7 Ui 0.98 b,
/U8 TS T | U ¥ & doud d Ngdd 13 e
(7—20 f9IC) & FHI BT SUIRT B gY BRI A Hodd
fpar SITar 81 @49 @ S w99 22 9 40 Ui fhIm
@ 49 &7 | Ifman fhae (86 ) weud I ugd
T WS BT AEA B | 3T fHAN UM B ST
T B & BRI JUAT TSI B AAT A8l B A
PHoUT B T B 15 F 22 Ufd As T IR TS |

A S A IS : A4S ST T HH g9 Bl TS
IR &% B UEWHRY il & faswr far |
AU AT BT AIGR TAR BT TS TAT 97 § S
I PUS B 3fER TG BR BRI A Ryl b T | A
9 ® IAH HSHIT 89 H I8 @UC g AT B
fIRIE 3R @& BRI 9} [dell & & qr 3ifoH
SUTE H dIeGRAl Bl & | 3oy 3RVl & gIRT NI
D qIER AT Bl BH PR B P F g1 83T JASd
& BT YANT fHAT 73T | AT HF &1 b e &g

(Tog value) 3.23 &A1 <oMdl & fih, ISS SUHRTHA!
B FET AR B AT HT B OIS BT 7 BT x5
BT HR H ol aoi 975 YT T |
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300 (] Magra (1 00%)
0 Magra: Chokla (75:25)
2501 H Magra: Chokla (50:50)
200
150
100+
50
0
Abrasion Density Durability
compnent component factor

Tefal & fedreus a<a

HegH HIKT H A fedpre welar =g Msor g3l -
T d o Asom: R (100 UfRr@), WRT - Avddr
(75:25) TG HRT : ATHaAT (50:50) & H A Tetrar foor
g SWF HA M1 P ygAM dRA TG AJHA
e fopar T | | sl B Sl BT YOIl WR
ANm Y& "9d @ T H 9gal AT AR (100
GfIerd), IRT : AThaT (75:25) Td ART : ATbaT (50:50)
P 9T T Are HHeT: 357, 3.87 Ud 4.05Nm e
2532, 2494 Ud 2103 TPM U T | &1 &I M8 &
gTard 10 A pile ®aS Td 1200 UT/HAT BT pile
gIcd P BABNET Teild 941¢ T | 4999 ugfa grr
pH 50-55 Td 40° H. dUH WR UH Jgar fdeld 3
GfIerd (viv) BT TANT fHar 7| oY T €T 511 Bl
W ¢ ¥ S[Ad) S99 Telral AT Secl G H 5
e a® 3@1| $9 T el B TH 9y wel |
80° W. WX 8 HUC & foly FamT TqAT 110° H. W 10
e @ forg Su=Ra fear|

TWRT : dAldbell (50:50) BT CHIHIT Faiftrd Tdgard
TR (100 UfIRIE) UG #RT @ dAldbell (75:25) &I <&l |
Y& AR i@l & HAGIR °Y] Td YRR &
qagje, WREAGAT (50:50) & GoldAd  [edhreHuA
PRB, Yg RN S dlel Telld P 35 Yl Sed
g SIURT & BRY Bl & | AldidE ggar |
SUIR & d1€ gYv1 ged H Aafed HH (25 F 50
gfererd) ol MR S B SR YE NI, TR
BT (75:25) TG AYRT : Adbedl (50:50) Teira # Rl
PRP HAY: 7.30, 21.40 T 24.70 URITIT Tb HH §aTT |

$Hd o forg Qe o9 Rl &1 g -
IRIG S dlell 4$ WRA AT UG QT AH AT A
qTell WSi— AThell Td AMABICAT DI HA DI ALTAT B
T AT AT | IRA ARIAL, Abal Ud 3ffddTetE Bl




0

BM BM+AV BM+CH AV AV+CH CH
Tefal ) gaderdar Aofl

Hedl HF P AHIS Ud HYl BRI B 9 I IR
P g AR fHU T | ar @ forg g @ e
40Nm & TE | 9 UBR & &R F 525 gsm & A1
22 endf/inch TG 19 pick/inch el B: UHR & HH
dUR Y T | T arel O H F 318 N BT Afdrehad
e @1 IR dAhl Bl & U qeagard 292 N &l
HRA TR/ Wbl Haadl b folU @1 AT | Bl Bl
A e deg 268 W 3.88 Tog Td & | HHA! Bl
frpamgs Ao >vYRa ARAT > d@der + ¥RA
WE>ARAT >HRT IR 4+ 3ffddrei=>  fddreid
BT | ®IAl & A9 UBRI TR AT AAldE 05, 1.0
qAm 1.5 URderd HAiwar ¥ ygad by derm iRt
YT a?q\ Instron Tensile Tester &1 TART &l gU A7)
TS| Ig < T b 1.0 gfoera s el grT
[araH TferefierdT gyor 9oy oF | 39 fawaRa aterort
A YT fHar ST Fhdm 2 |

991 (Ul BT YANT HRd gY I JURre 9
ATERAA I I9d Bl Fdreqn sy
ISH F [ gY SN g gRT I+ I[ARTE 4§ 99
gU T B Mawrem &1 v fhar | ifdeives @
9 # 991 e fedt a9 Aefier &1 g fear
T dT I RN w7 Sqd faft w\igar ud
T & foy SUARd f&Bar 1| Bl HARMIER &I
el 9 I eI &1 fagemer fear man| 3
Fepras d =91 AR @I e B FadIdD Al
BIEF W AT DI TS | T8 <N AT F HH Figdr W
I At B T frseE gmar e B ®
grefif =41 fae- fedt @1 ewar ifdenyes o 3=
Aiadl W Fedl 8 | 741 e fied) ferg 31 99 )
T et & & F T g B 2 ST efde
[T FISHEE e qEIaT & | IS JMURTE T BOD
1825 U /fAel &1 W qifSenyel W BOD #gw@
fd HH BT | BOD ®H A & fofg A4 WAl

iftfer gfqare 2017-18

(58.7 fum/faeh) @1 emer 9= faem-ng fAedr (9.1
o/ forefl) S 9l 12 e g Afhy dree SUER
(8.2 faum /fAel) & BOD A8 & W9 &l | S a8
IS MR &1 COD Wed 7045 fHuT /et o1 | =4
fael fedl 9 SUaR &RE WR IE HET HH BIhR 352
i /el R o T o b afhy eea 9 SuaRd
IS IR & COD A8 @& ol T a_TER 7| =41
AeAdT SUAR HRA & YA IoTdh U F 2522
T / frelt @1 BOD #gwa g9 |

TEl B PAhl » Bad & wa 9 TS ;- A
I §RT 9 Y GIhell & Odd @REBEE i)
I a SO I9h ST a1 | I96 BT BIECRArH
RIS ARG T FTIR fagelsor
foor far war| g, el g S gt @ fafte
AUAMT R e A SHoll I YANT B gY a1
Rl ARSTE @& YA & [ AT [T g B
IS T HA, ReRAT IO TAT WIS HRETDH HRPI
& forg geaie1 far | J+1 7 gY AL | 30 9
TR |* value PT I T R I&4T Qo © fh &9 9
PH ST B UTSAT & BRY A T 8ol AT| T8 B
317 TXII | I* value HH BT © | NI THAI DI 609,
R VM ¥ IIfEHdH a* value (13.07) 3rIfd @l 7d
ST & | Sl LT 72 30 . W [ AT H |Ed
$9 a* value (357) TR TS| FeA AW ol Bl
SUIANT B U S B TME IR W AMHad 15.37

P b* value drfd el ¥ <oifdr &1 Wd ®H b*
value (8.21) il A1 &I 30°H. TR I 4 TR TS |
KIS 9o R 989 # &l 90H. R [ I ATHaH
(27.0) TAT 30 "W, WR T ¥ FAqH (7.2) & |

Hrwell fBasd 4 Ioa ae
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[ gU AL A gAE gedl &) MERT 3/4 9

s & forw FTIR fageryor fear wmar| af o=t +

4/5 @ e Ul TS| 12 T Y A A W/, 9 A A
4 vd fd® o e R quiE €| gE Sl B e
T B A AT A F I B 2 | AT gY AHAl
B THH Gedl BT 5/6 A 7 B X MR 8FT I

IOTH W YT HeadT SRy | A o § qEE TS
<dl Mg | T g IE D WA GREAT BRE 65 TD
YT AT ITRNRd IoTd Bl Ut 22.8 ufaerd off | a8
APy AebTear 1T {6 Y7 g JIhell [SaAdl b By

H gl & U qaie gedl 8 &1 k% SIRT Bl
2| ool fOodr dd § SuRerd fharerell wqel @

1.02

1.00

0.98

3340 2912

0.96 —

Transmittance

0.94

0.92

JHEHRYT AURIE 8 5 g&ll & W 8g Ahalddd
FM H o S A B |

1536
1646

1017

4000 3590 3182 2774

2366

1958 1550 1142 734

Wave number (cm”)
Hrwell el &1 FTIR avf—ue

a1 Aferdr &1 SUAT A Y ST/ W IM
gEl ®1 Uil gfaRiel aRssror - o gfoReE o
P foIv &9 /T XM FANE T W AT AfeTdT BT
<Y AT | A9 Wifeer & e gq aad
(afeRer f2de Y emfre) &1 wamr fear |
g 991 Afewr & @I a& . W
US-gE-FRX UG gRT ofu fHar war| SrguenRd

FATT a3 § A d IO 93.7° AT ST 441 Hifetdr &
TINT & 915 156.2° P d¢ TAT| -1 Wiferdr Tq
B IgeTd  ISUATRGT FASH a6 H FHD HI0T
139.5° ¥ 156.2° TP dal| =41 Hiferdr &1 el &
AT S TS DT H gHG YT S TR | A
SUARI § >90° BT AHDH DIV Gof HRIAT Sl I Bl

oY ufoRiered ygfar gerfdr 2 |

TRIe gaiitd & fav A9 Riferer @ Su=iRa a1

psl AL T e
N GEdED NSRaEd AdTd

it 93.7 0 31.012 24.132 55.205
1.0% =1 Raferer 140.6 50 30.827 23.890 56.415
2.5% =1 Riferar 156.2 50 /70 30.169 24.066 55.654
5.0% =1 fRiferadr 1454 50 31.234 24.035 56.447
7.5% =1 Riferar 134.8 50 29.067 24.904 55.001
1.0% qgAD 1395 80 31.188 24.123 56.715
1.0% -1 faferer + agas 148.1 80 /90 32.782 23.441 57.198
25% =1 faferaT + agat® 156.2 70 /80 34.275 23.048 59.118
5.0% ~A1 fiferdr + agard 145.4 80 32.906 23.559 57.915
7.5% ~A1 faferdr + agad 1455 80 28.511 25.032 53.966
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qeeldl AP AT BT Jedida d iia
w9 4 Ag@yrl Hs 9 9HAl B fHIRAT >
yauq W AR gRasET (Tud /01,/01 /17—20)

SIS |HETEe, Uh.U. G, AU @WUeR, Sla. TEi, Sl
FHAR (01.08.17 W), T<"A B (24.07.17 H) TAS. IR$TH

(29.01.17 &) Td T. 9T

ds U9 909 H g X BI UrElaA - we wd
BT H Ui 1000 UY fAqd W Adhd A Jodid
3T Jgax (EADR) HHRI: 0.2336 U4 0.0777 &1 | WSl
% gel # AT (194 ufoe), erEENy (156
gfererd), ACHIMAAT (9.7 Ufied) Jpd e (9.1 i),
AT Heol (5.9 Ufde) 9 & yg@ IR faRe dRor
7| Ry Frol § w@fe q@l @ S arer I
Sl W der Fata Rl @ W @ @
AN { G BT AT 2.7, 27, I 2.5 YRR & |
el IR aqIf¥d Jodid ST JYIR JAdH ATAYRT H
(0.1565) TIZATT MBIl (0.2244), SHYHTA (0.2268),
AR (0.3102), UCHArS! (0.3149) TAT  IAfeHIH
IRIeT / deeursl (0.6891) ¥ X8I | AYAR f4zeryor | g
eIl & fb aiffie gedid oid #ger go Uid 8§
qHl H Fdie (0.612) T ¥ BT HAT (0.303),
TR (0.179), TAT WEH HA BHIC (0.084) H V&I
AIETsi (0.181) &I JaA H RN H (0.342) Fhel ANDH
dodi 3Id gegax 3ffged R AP Hogax 0.29

0.350 - W 2016-17 M 2017-18

0.300 1

0.250

0.200

0.150 1
0.100 -
0.050 -

0.000

EADR/1000 AD at risk

Malpura Patanwadi Avishaan  Avikalin Sheep Goat
IfABTR R A vd IHRAT 7 Thel aifies Jeia 3l 9g <
gferd ((awR) 9 1.32 ufaerd (7S) dd @1 9¥ 201718
® ARM WReI Jage R @ 9 @i 1y /a¥) ws
Ud ghRAT & U Ha: 8520 T 115.23 wI V&7 |

T IJAYV: Hdd G seadd R A/ Aedleild
TRICT FpIAIT, G AR, A S RITA
R, ISR, IR T RICaREG AN,
TR RN Ugal TS | 4 Qd g3l & 175 Al
@ A H W 45 (290 UEE) T RIS WRE
Shamgell @ fofly FeRIHS UIg Q| 4 G gHdl @
105 AT H 9§ 2352 UfOR T (WS W) SRAMICT
S H A & foy FeRIeIS Uig Y| HRRIE
@ IHRAT & Nag B FART B oy RIS qorr
indirect ELISA kit (NIVEDI, §7c%) & Sifd o I
TG 0.19 UfA9d (1,/536) ABRIHBAT S 2 |
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IISREHRT ¢ &1 udl oA 28] MvIfds®
wa: i @ afig v 9 gue fey oo A
RN ¥ DNA Id e Tar| €Y. SR & HIeo—
iR gRIEs SRIFYCS (SodaA) SiIF ®I Sl
PR U USRI (F: 5-GCCTGCGGACAAACGTGTTG-3'
TG R: 5-TTCAACAGAACCAAAATCACGAATG-3') T
AT fhar ar | | A gUel & oy e SodaA
S @ 144 bp WS & UReE\ uwra foar wam|
SYBR- 19 1 Ugad @ T, fAveisor & AT Step one
plus system (Applied Biosystem) &1 UANT &<d §U
qrfdds 9 PCR fhar wam| €. ggadRil & |4l |rd
T S f6 aRERe PCR W) 9&RIS 9 SYBR W
IrRafdd FFF PCR WX 1 SdRIAS 9™ T | foge
Ish BT faveryor aifsd S & fog T, ~7036° . R
faerer RRaR gerfar 21 <wele fea fFIfd &aif &
fosfl 1 yeR &1 uRaeH fees 9%, uRae= a e

SIGSIHRRTNT IR H8] 9T 747 |

A fRuifafedr o1 PCR smamRa s uq
a3 = vq fReifefedr gegal &1 amMar s
IMRT Uga @Dl 4 fRY w7 ¥ ygam 9 aRkA
feror B 8g vA. fRAIfdfesT & A Sl SmERa guv

eSS ST (Sodad) O-ARIARAS®I  UICH

TIRIUCE ST (gep) AT FDICIAA A (ktA) ST &

1T urgwR Hveifda by T |
oféra Sfia et (5'—3) el
! MR (§id)
sodAMHF AGCAGCGACTACTCGTGTTGGTTCAG 143
sodAMHR AAGACTAAAATCGGATAGCCTGAAACGCCTG
gcpMHF  AGAGGCCAATCTGCAAACCTCG 267
gcpMHR  GTTCGTATTGCCCAACGCCG
IktAF CTTACATTTTAGCCCAACGTG ~500
IktAR TAAATTCGCAAGATAACGGG

SodaA, gcp Td |ktA SIF & foTg e 9ifsd 144, 267

UG ST 500 bp 3MHR & UAIHHE d§ BT SRSIH
FHSs Id 2 U9 SHTRIST Ol R UJefidhRoT v
PCR el & favemor fbar | ond wd. fRAferdian
g W AW SiEl @ fou SeRee aR T |
TERAS T Tl 9d TeREe (8. dlas) B
fore o1 aRaea =& <@ |

PCRWR dI. S8Rl T soda A SIS (Ufd 1: 100 €1 DNA s, 2-6:
sodaA S & 144 1 Ui, 7: il FRifea, sfamifea fafaa)
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PCRWR uH. fRuifeifedr & sodaATd gep SfiF
(GfeT 1: 100 9107 DNA fRie®, 2@ soda ASTH & 143 €T THIelidM,
3 gop O @ 267 a1 TR, 4: fafed fRifea, 5: fAmifea fifam)

PCRWR UH. fewiferfedt &1 ikta SN (ufad 1: 100 €19 DNA fig®,
2-7: KA @ ~s00 ST Trelia ™, s:frifea i)

A feAifafest @1 uga 2g SYBR A
qrEdfas w99 PCR : fFoifar & afig % 9 gua
by T A, fEAIferfesdT 4 DNA | Farar T | oA
fRAIferfiedr @ Ry faRy Ufisi (ssa) SIF @I offerd
PR U PHSSA UISHRI T GRINYT fdbar | UH. fRHiferieaT
fa9y PHSSA 1 U™ (5-TTCCATCTTCATCCTC-3')
TAT SohH WSHR  (5-TTTTCATCCTCTTCGTC-3') &
A1Y T[oRGA DNA 9§ ssa Sl @l uRafda fbar|
SYBR 19 1 UgaE @ T, fageiyor & ATI Step one
plus system (Applied Biosystem) &1 UANT &< g
arR<fdd q9g PCR fdbar wam| vH. fEaiferfesdr & wt
15 ®Id 92 SYBR WM dr<fdd ¥HY PCR W
APRIASG U | Al harie  sresermsli #
free™ I faveiwor T, ~81.35° 9. WX difd SdE &
fog faery Rrer gwrfar 2| Sreie JfRa feifya it #
el W gBR F1 uRae, fUaes a%, yRae < 9
el SITIBRRNT IR T8 qrT 13 |

PRI FelcIRGATHE I gz
¥ SYBR W9 adfd®d ¥€WI PCR : Caseous
lymphadenitis ¥ TRIT 4§ I IHRAT A gISH By T
Al VECIRGANTT & Ud Yg dded 9 I
colonies ¥ SIAM[ER fSHIA®G DNA &1 od Harer
T | 3. TYSICIRGAINTT & I sifermierss /
SIRUCISE ABC Halgd SiFl dl offerd xd 8¢ WIsHd
P HYYU Td SYBR UM ddfde ¥HI PCR &g
TN fbar AT UG DNA W 3 UISHR (5-




CCTTACCGAGACAACGTCAT-3") Tl Ichd USHR (5'-
GCCTGGTGCTTATCATTGAT-3) gRT ABC Ydig®h

STl @ 285 bp WS &I gRafeld o |

IRAfad—HT PCR WR UH. feeifafedt &1 PHSSA Siia
(dfd 1: 100 dift DNA figs, 2—9: PHSSASIA & 325 41
wefla™, 10:fafea frtfea, 11: frifea fFrifa)

IRAfIH—% PCR WR ¥l RSICYERGAINY $I ABC HAeD
SiFT (dfa 1: 100 fI) DNA Rig®, 2-6: ABC Wares Sl &
285 I velia ™, 7:fafea frifea, 8: fFrifes fFrifa)

SYBR #9 a<dfd®d @I PCR WX ¥ T dhRAT &
|1 25 W1, TYSICYRGBARIIYADH ABC HA8dh il &
o IeRed 9 | fUued a% Ao giftd

.

Tm : 79.36

Derivative Reporter (—-Rn)

0.1 A

65 70 75 80 85 90 95
Temperature (°C)

1. 28RN ¥ soda A9 &1 e a%

iftfer gfqare 2017-18

285 bp SAUTE & folT T, ~s132" W W UHh fa¥y RRER
SeIiar 2| <Hele Xfed R goil § 5l uer &
IRaew g™ a%, IRTE plot @ Sl SIde BRI
W T 9T AT NSThied  §ddls, §. Pldls,
LhadaHd AR, vH. fRAifafcadr, 4. decrirsy,
. CTARN & AMGII A Fd BT TIRT IR BY
PCR assay @ fa9iwar @ forg ff Sita @ 8 @er
gfreifT # dig ghg el <@l TS |

1.5
137 Tm:81.35
11 E| ..i. 1
0.9 i

0.7 ] L1

Derivative Reporter (-Rn)

0.5 / il

0.3 i _ = | '.].f

\ _.f'..rJ.' P
0.1 -REFHME - R

-0.1

65 70 75 80 85 90 95
Temperature (°C)

uq. feaiferfesr @ PHSsSA N4 &1 fUac a5

| Tm:85.32
2.0i
3 [
& |
L ¥
1
@ | |
5 15|
Q' 1
[
m |
o [
2 [ {
5| '
g 10 |
[a] | {
[ |
[ {
L
0.5 | [
| '-
T
- '--—_\_
65 70 75 80 8 90 95

Temperature (°C)

M. YSICIRGARTE & ABC Haed o1 &I fUee b
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6.0

55 o

5.0

45

4.0
_35
£3.0

25

2.0

15

1.0

0'5 BTl

0.0| m—==

0 2 4 6 810 121416 18 20 22 24 26 28 30 32 34 36 38 40 42
Cycle

. WRICYRGAIRN & ABC Haled o &I didd Had a7

RRIA gl 4 R qar R # qdsd W
I d Fafecaara yeae - 99 2017 4 M
USr g g H W 7 = (-1 T @S9 @) g
fafecdia aetor O gdued fhedl Uh &4 BT bl
Uqd HYT IF7 BT, IR BT 3fhsdl, WY b U Pl
PUA She § oI=aE], FE[l 9, @ Aq @,
PHAGIR BIFT TAT YHoNd d 4o & Wi H ddhar go
BIP) M & IR} g e ddb deq] a2 918 § Sadig
vgqd 9 23 faAl § 7y B9 SR W | R @
URW  GEFGAT 5—11 Q9 Bl 9§ W BT
frfrcadra okieT R R 9 fIY & R H VsH 9
Sdhed, Wfd wI A HH &I dYFH, 961 g8 gad
TqAT TIA-T TR AT ToI™AT f3reell # defu avaa STedd
<l T | A S W I ARG AR 9 YUY
& IR 4§ 99, UCeR UG g5 AT fohamsil | & =
TS| 9 el B B TAEHMT @ 60 T G

q=T FEdy | IR fhar T ofes SuaR &1
TNTa 1 gall T IR 37T 916 97 &1 TS | g9 TeE

IHRAT & d=al A Silsl WX S919,913d oler a7 fUsa
R &1 fawar
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IR gedi ®r fderffa g /Jel-im @os5 Al sricdi
Uh IR a1 Gfal A1 @ 2—-3 ™ /9= /fed 15
foql & forv & a1 SyaiRd fear | 9 A\
QU ¥ SId gY AT Udh e ol 9 g9 | 3 A
JuWIfad d=al dr 4 ¥ 15 fo @ SH dd 2-3
I /e /e & ) ¥ @l s g grr faan
| R B AT Al del AT T INT Bl
Ahagad RGP B forr | Rfeci g,
R AR S TAT IUAR U BI 3rfshar faarfad
TE D AF HHI BAT G T | fdbd I D FET
fleM R ugew @ U o= d@l O HelMR,
HrollgSTH BT 3hald BRI P AMaIHAT & | SUAR
AT Ud ABATH TRIbT STAr 8 b g=df &l 4 A1 5
e @ S8 @ uvad 2-3 UM/ fed /9w @ &R |
GRS W8T &1 ®Reb RIS ¥ 0T BT yaed fbar S
AHdT 2| 3 TRE UG WAl dcd BT HHT BT AT
Y Ud g S DIl (2017—18) H I~ gU 3ffIer
AT H Y ST T a9 wEAl @l 5 T a1 8y
I @feet 38T Sd) T B yERd fhar T

AAA A G d WA : PRI 2017 A A 2018 Td, 16
WSl & @ (11 R G 5 HIGl, 3—6 HelA &I SH) A
w9 9 dier | IR U R T era—ukieor
T g Yol n, w9 g w9y 9 [OiRa a6,
Grefl /AR T B g s, &l Ud Bhsl H Rad
Hegerd, T AferdT H 3, el # Bfpigent fave
BT 37T, ®AF T4 3ffd H we™ g A B, 8IS orfd

Pl AR Idg WR BT 8IFT dAT ged Pl 918
f3reell W GA & ed BT URAT 134T |




e A AL Y U @R @ G 9g
H | I 80 UfRId @) IrEd g 9 fAstelidRor
A Y BT U AT | Uil qarsi @ el URERE
SUAR  A%he del 8T Bdifdh URMIe uker #
eRIfed & AT dhfeud SUIR ¥ RIfhcdda gurR
H STET 99T S B |

qifyar diver &1 He A fRAiew e<cd @l
ABA™ d qfAdT : AR, daed, RIS (dscad
TSl) TNl BIel IRgw (STegerd <REfgH) & Uik
g T Bl UBHT B FR D AOHE W GEER
qrSeR §T| el fder R g gy der aredl @l
T T i d 7 Poald ¥ 2. defed 4
HehHd A B AR BT U= R 8Y YUHS A
HeT BRIV &1 GART fHar T |

Tt ot sraal gRT R dered & ordf faer #
BT Hfaerd, 95 ufaerd W Surer ardi ®f faers A
P &HAT ST 2| AT 3 Ul Fqal BT AT A
(STeira, SeFIferd 9 fRdeIferd e Ol & 200 U™
At & 1000 Al faeiad & A wef ) # 0
W frpdor wR oura fear T fAde B ugd
SgUd I 3fd H TH B4l 8flad H 45-50° . dd

qig gui 9 fRuied s<rcy aaf § &

SLEIN yfasra &

gelifaxT afxr

100 I 97.7

200 AT 100.0

300 fAEmm 100.0

frafya (fem venfas ufkrmn) -
G Ton |

100 I 924

200 fAEmm 96.2

300 fAEmm 96.7

400 T 100.0

A (1 Do) -
Blel MEe Rmr

100 AT 21.1
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qrediepd PR MBI TAT| 59 fAgT 319€ WA Ud ol
I wE R MR @ o 9 vaE ) & gHl
SUIClis 9 MAIfeld |G & 980 9 wWR UR 3(0S]
P W b foy @ AT ¥ |q dal @ fOeg
gqEl R T o a5 75, 37.5 9 187 A U
Aigdr W) 90 UfiRid | Sue g g8 | BIT
aRrEl @ I A gRT QM JUS A dT aral
R IeolEAId Y9 ST 1| ARGS! Rkl @
STelg < § 9gd A JvSl B AR B har urg e
Sefe ot & g S fhar W ud T
SIS I H IR U8 ARG UG ol ARS T
BT U Tan| R 6 e feeifae |@q g™
IET PH AU B I B forg SrgAfy & T |

g

|

Al 4 f@uied wciey @ fawg ufoRlaaedar
g AARON Joried g faariavor w®
eI ufRAier=r (Sl /01 /03 / 17—20)

THTd. s, A9 @UieR, MU E, i AR 9l
IS YA, A (26.02.2018 9)

Td Iffddleld Tl & faud] el § =99 Ud inter
se FHNTH BT AT foham ST &7 § |

yTfad saeem A A6Al 9 TIMSd GHAT DI
adar &1 WX : 99 2016—17 ¥ inter se AN A
IO 135 HAAI B AMUR TR UAH HHHAU IRl
(RyaeeR) R AR H>l | ol afvel &l |
IR W 5700.0 3fUS U HATSTYRT Wl H TAT 200.0 A
13100.0 3 U™ IMfAdTel H Ug T | G HHAUT
AT (FaFR) W WA # a3l &1 | 100.0
A 7167 A0S URTUTH AIAYRT H TAT YT I 466.7 3
g™ Srfddrei ¥ § U1g S |

T fafqgar @ s faady arsAl &1 99A - g
TAHHATT IR TR ATl gd (TE) H ufoRied
TS DI AUET ST 35 UG 2.5 AT 3T HhH0T
CleIdT hHS: HIGTYRT Ud 3fdebrell &1 Tafd Fdfaai
H Ug g | AIYRT UG Iffdebrei WSl H 2004—17 H
a1 U™ | Yd 3faReIT R WA H 3T B AT B
forg oTaRRiepar sifhe™ HHIE 018 UG 021 T <dl
U & qTe @I SraveT R HHI: 0.11 Td 0.14 & |

TAfd dgAl P gHAr <l Al B Fdeaeid
AR drell wel bl s RiawR w18 3 sidg ARG
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a1 §RT SUAIRT fhar 1 &1 o1 d Uik arg
H a1 sfaaffree qar iy dufr § Ay s
el o AT Afd w9 W FHH | URMBIS IRIREG
YR & o1 ¥ a9 & 3 H ATTYRT el H 6.42 (3R
) | 1031 UG (T <gH) a6 ar Afddreis
H 955 (TH oflsH) ¥ 10.99 Ul (3R fsH) & gfg
qg TS| S A%l B arsdl § ofd affe e
ST T A BT FINH & R R 3R
TS (93.75 URIRIA) &I T H UH s9 H 96.30
Afrerd goTe e &% UTS TS | afie 9 &R HIAYRT H 4.63
@M <rsd) W 581 ufawd (A @gd) dd el
JfddTel= # 159 Uferd QMR ofig+) 9 9.09 gfaera
(T <rmg) T uTg TS |
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AR Al @1 fard) agl § gimga dshavr o Mifie drar
(= daa v aga § wHAfas fa-g RS Tar &1 gwaey)

gd 2017 & IRME FAGE gl d Ifg @ oA
I : YR & R v Haaaefia orsl #

Je3fherd Ud A HUeve 9 UoR © ¢

At B Al A ofst B W & fav (@€ A9
Jqual a1 IARE AuSSl BT Afded
HITYRT fadreli=

A ddfadl § 6—12 A8 @ 89 W (ST HAHAG]
® SRM) FAT P AR gl HHAM 50.94 T 34.61
UM BT | o8 UBR AfdBIeNT § I8 2433 U9 3261
I¥ B | =TI Halal H# oaiife fRreasgad
ST ATAYRT %l H 1.24 (TH of1g) 4 1.58 fobam.
QTR <ITg) TeT SIfAPIei el H 1.56 (3R <1g+) ¥
1.65 fHUT. (T <TeH) # V=T

gafa uggell ¥ S uRIN BT AP
HIeTeld Hel ¥ Iou~ |l & g H iR
Hel ¥ SO Al B Wl #osfel Bl e
| BT W BH TS TS | ST F 12 AIE DI MY Thb
QT sl § <fe o YR gig o g\ e ot i
fb ufoREN vd Hdgehel ofig= # HH9: 8725 TG 90.74
T AR 3 T 87.25 Ud 81.78 UM SfAdrel= H <& |
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e G0 wwmss | 9 gass
g
ggeT IRl 0.19:0.04  0.09+0.03 0.21#0.04  0.03+0.03
Jrafire 0.87+0.04  0.67+0.03 0.760.04 0.83+0.04
qroul 1.06£0.03  0.750.02 0.97+0.04 0.86+0.04
AR (h?) 0.18:0.04  0.11£0.03 0.21:0.06 0.04%0.03
SIREGEIE G —600.4 —5463  —11429  —7504

TR HehHd SRR Bl Aferd BRd gU AT ADID
famior 89 FEC &1 anfdfe e (afd fobar #i dam R
B grell Uit & 3MuR WR) —0.25 fuiRda far ar
HAIAYRT Td AfAdrel Wl & foly Sea armeiar & Ay
gAdbidh HH: | = 0.449 (FEC) + 0.088 (6WT) + 0.406
(12WT) @ | = 0.23 (FEC) + 0.151 (12WT) ¥& 9
T | g IAE ST B b AT i @& RO
fg—vR =9 ugfd () Ok Ud U9 orsd & fog
FEiRa we 3 & IR W Wl &1 fidha Td
T (i) IR AERIOR BRPI DI FARIIT T 6
AE @ UNIRG YR TG W HSl &I Abad Td
SUHH §RT BRAT AT |




AMVIPH JFIT : AR UG UH ol & URIHd DNA
¥ MHC SiF DAQA1, DQB Ud DQB2 SiH dldd &l
I B oAferd far |

e Refifadar R Raer IRA Acdd BRiHH
A wvieR, . RiE (30.11.2018 TF) Ud UH.Y. @A

g Sddryg RBETT @ gER IoReE H - fEEied
dlcd & TR & ol gl M@l SF ¥ 3T &
He QR T H Y oW T @ forg) < g |

wel & Ygs ¥ uRafda o1 ydes sRIsT MWMP)
D YAId B Jedid- : I A 7754 BTN & A
(25 UEF TAT 5 B XdSI) BT MDheTd IORATT & BT
Td S H UTell T8 Wl @ XS H I Sl dl
pIfad ) # Wi feTar <t 21 ue wEeE o
Udge B UG ¥, SE-—YIg &F H WSS HhAY
@ HAIRYS yWIfgar &) It @I uEd @ dsl #
TS PAIl B ARAD JTAar <X Yeoig & H
YR (AE) ¥ 733 R (@RTRI) % MWMP &1 JefT
H dywerg & § 299 Ufaerd (BRa¥)) A 96.3 wfcrerd
@RT) CWMP ® q 459 Ufaerd (BRasl) 9 883
gfererd (racaR) MWMP & dgd Uil TS| A% &9
IR, bR & Ydel § MWMP & dgd Amiid
gaIfadaT &% 5.3 uferd (\AE) ¥ 6510 wlawd ((3TTA)
D AT H DI A4S Ud B AU I,
AABTR & Yasi § 50.0 wlaerd (@) & 98.9 gforera
(RrawR) 8| TRAERE ol & aiffies dHAT &
IR (DI BI) ¥ 058 TR @rf—graa wr) a6
B EhRdsted U &I difiid  HAhAT 0.40
gfrera (Yo Uerd) H 24.01 URTed (3ref—gshia Br)
TP RET| A ®BH as] d Ud. UG Bl
AT A | FaRR & QR AE (>25 TRIe) IET |
JI-—H AT B UHF Gl H GRS @l it
gaIdar & 10.06 Uferd W&l U9 Ig 3.80 Yferd
(R & ®RaNl) 9 4026 Ufed (S ¥ FRd) &
| we HEl frerar el 21 wiRirer
STEoHfeHT @ aiffie wwIfaar A 0.03 Uferd I8 |
Rreeramr $fedr @t arffe wwifaar <) 2.13 ufoera <&@l
qqT I8 Y (\AE ¥ W8 @ SRM) 9 3.97 Ufoed d&
(7 ¥ A & ARM) &l b8l & aFl YR @
T&e IR § AR FHAT o a1 waIfadr &
YT & B o H AT &F H I[erdhd
AP BT | SMSARTT USIIIA BT T YHTIIAT 21.70
gireTd (&HII BH) I 3343 TR (SE—YebII HH)
REZRGN
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IF—IEH &F B U NFel H WG HIfer B
@ 1 Ae i afe wT | (P<0.001) 108.8
(WRaT) H 17205 30 Ui UM @FTRA) MWMP H oI
66.2 (HRaXN) W 22585 0 U UM (3FTR<) CWMP #
RET| YHII &9 4 MWMP & d8d I8 I (W) 9
7342 398 UM U9 @FRA) BT BH & G & A,
SISl HHAT BT ATRIG <adT 129.0 (ATE) H 4270.0
3ros Ui I (RIawR) @ Bl Ws Ud & Aae™
TR JMfABTIR § AT 6.3 (A1) & 348.1 30S Ul
UM (OFRA) dF A% e gRR ek # <@l
FAAT P AYBHAT qTl AR H, JT-YDH 8T B
gerd H 10 UfIerd | HH B JoIT H BH H 50 Ulcreia
A 37 WSl H 1000 W SAH fvS URT U™ BAT TR
7| faRer dade R fRHied ey ygd WReld!
TITATT SABIRCSIHH U4 SIS bR Yot <&l |
SF—&PIY BTH H AUeThd AfSH IRAOT & A1 Il
ged Ud B URRYfEl H AN @1 GHAU ddd
AFYA & AH H 8 9@ AT IR R WAl &
dral B Il P BH H hadl RA—RITHR
® IRE P JAN H IRy wmE A Af¥E
AT (Jells ¥ 3faeaR) dd IRl S |

P gqe BRIBA B Iured AT - verm @
Yael # e HHAT S &% 9527 (MWMP) & 99.35
gfderd (CWMP) 81| af¥e wiordT <% 47.47 (MWMP)
H 53.68 URIerd (CWMP) T &I | af¥d g &R 345
(CWMP) ¥ 361 Tfaerd (MWMP) d& & | U8 R
wR Ui 100 WSl W Yg AP A wU 178864.0
(MWMP) & 590 194481.0 (CWMP) T =T |

ITEUYT ¢d Afg=arefl srisH FROGIN) & &var
T : BF H NGl H FHAT B AT ST A SR
P AR Yaiga Td aReideh AR TR fed <l Tg
grerife faawx w1g ¥ eI Madr o T8 | ves
P Tl dRE B Ngsl H QAIGATG Td arR<fde 3R
TR HHHYT BT e H ST FHE UTS TS |

fEaied d<cicyd d BRIAING R F&19 : §o
287 TAMSE W ¥ 756 Ufoea fRAied d<icd 9
AHHT 9Y Y| TGOS DI STBad HET (400
gfaerd) ddd aANd fedied deicd dvdrd 286
gfierd <M1 9% L, fRAied deicd ar 7.0 ufaerd
Bad L v or$ g | @i Reror Rider ¥ ®rad)
TH Badl TUPB HA el TAFSs § g ST ST
2| TEHSH T BT UTad o IR AaWR A A1 &
AR ERUENIcs:  fRHied d<ica dal aefd
U H fdEME U g WSl W gIRe [EHied
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TS H L, @ 6T BRAY W IfacaR ddb dHH aell
ATRR ¥ SR O% 9l g3 [edRR H fdad (58.3
L,/VaIHeH) R8T | VaHo H a9%b U L, & U BT
faveyor qoniar @ & A aR—oHa & SRM & L,
T @1 AADHAT (>50%) B © |

afig  ardar Yasbie dA1 Hsl 4 fRuied
Pcicd &1 fafe : sifdsr R 4 ad 2012 4 2018
% SR ARG i dIdrd 3Tsdl Fadic &1 aridh
w9 (P<0.001) ¥ 1574 (SHaNI) | 3258 (S[) d&
AT quiar B f5 B W WSl @ asi & forg
AT AT IS I Bl FAI HA: TI=R 3
WA AT IS W TR I sIal @ | uRafidd HA
g Ao & ded AUl H oSSl @) T qelT
Ve H R welcd (@O%d Ud L) @ e @
ARG 3iNAA ARid 9 W HHIE 25152 (SFAN)) 9
2763.54 AU URT I (JTg), 18.21 (BRAR) H 1510.41
gfa " (RawR) dm 024 (Jalg) I 4682 Ul
VGRS (S9e) 81| sl o a9l | AlYe ard
el GADBIDh TAT YRS GUAETOT IR ST )
AYSUST & " GAM Hee ST B ardg medr
5 GEE G 2 B 1 M 1 91 B B erc ) ) B =3 B
TARTSH H Bl B A= B 1T IS dey SIdid
L, & a1y fauRa deer geriar 2|
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Adhed W9 W Pearson Hg—wde] TR WAl & A0S @I
GIT AT 9 P AT b A7 (P= 0.411) AT
AT @1 =T vd A sitedar gadbie & " (P=
0.253) ARi® wY A (P<0.001) &¥HG Ag—<ide U
TAT| Adhel ®Y | L, & A0 H IS @ | T (=
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JPIITSH, FARCENISd, <CoTasdeld, THIdHH
Tl e EHE & ufa weefia v Ty U
feiforferd & w1 gua (100 Ufderd) TRIRATel,
TRIFATRINGE, FRfeid, IRl Sff, Awiaasa
AT QAT & foly UfoRieres derm 50 Ufera gerdd

0.142) TIEH P H@T (P= -0.095) TAT ATGRT 3]
JABID (P=-0.357) & T WE—wdy Aried (P<0.001)
R FOTHS Q=T # RET| fAARR W AE B aRM
HIIT & 3vsh @1 R T L, A § Aeih Wy |
FUNHSG He—Hae 5 gRON BT Glauried wxar & &
2. deicd d BRUNERING Bl © | Bdlid Jalg A
TR (B A1H) & SR IR & AvS] B =T
T L, T B 7Y e gAIHe ag—dey arara)or
A TS GHAVT T8I BRAT QAT © | 3 | S AT
JICR W =R & IR A>T & AUST BT HRAT
Td dUR AT adhih @ AR gAAd  Ae—add
HHHOT AL SeAT & b Witar & fou o gad
amdeRy B W EgUERifed offal @1 faem g
TS BIAT & T Il &l Jad—dad fawell 81 W
BTSSRI &7 YHad el 2 |

uy] fafecar ersu daeq R icdd drdHA

SILSH. |AHEEU Ud SAlfd |HR

HeH, Si9 [EeG FAvil Ta S@el & MR W
U T 31 SHARl Piah] (Db URERIGY,)
UERIPIHA  hebford, TERRAT BRATS,  ATHIe

(e N

UTCRIGT, Riolal [SATTRI, TeRIBIEH IeF-Ra (3),
TR DAy (4), PRSI TSICIaRGAN
(5), KHEADIGT AT, ThIEAIbIGT INRIT
(5), THISADIDBE DA, CHRZADIDHT BRI,
HHIATDIEHH TARA (2), TSHMRN Awoi=NT (2),
ﬁﬂ%ﬁm%ﬁﬂ%ﬁﬁwﬁm&r%@wccmﬁﬁ
Y | 9 STETRll & fog VTC srafe @ ure &l s |

T & afia wef 9 (T[T e a1 9 W) ol
41 Strarfig geras g1 by T3 | R aepell | g
fhy 29 WHEAIGIGT Yafadi R yfooidl gamei &
fOeg UfRIIGaT &1 egyq fhar 1| s
HeTeerar WerT RO [l U R U
(25—100 ufcerd) TR, THERATgd, rRIbG TR,
ANTFATRII, ARFATRII, AR, TR -,
TWEHSRE, THIRIRTE, do1 9edRieig & forw
UfeRIEd UIg Y| A gAd SUISREE, FARFb DI,
AHUSd, AL, WwEloieE <), SHUAY,
SIFIAIS T, ASLIRRACE, Ul —dl, SIS,

THIR Idold, AT BISH, Aeoisd <1, BAMedE dr

TeMsdH & U UfoRIes ure T |

THRADIHA  TGlld & JF JIh  Ahiaalgd,
AAERIE, TR qar AR & orerar
|l AT SHaT] REdi B Ufd HEEeie urg T | U,
IR g uE. fAferdied H gg—<ar ufcRieddr
AEITAT TS Ts | bl forbfeasds | ufid
AE T IHRAT F YT 25 FHIRTSdFcIId
REICRGBAINTT IU YSIicAdl &1 PLD, FagA, FagB,
FagC QAT FagD <¥& Uds S &I dfard xR 8¢
PCR SMeRd vgar @ =R= foror fobar war| .
REICRBATTA H Uga™ vg PLD S aferd
qrfads FHA AEMRT PCR A & QR v |
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. WEIcRGAINE @ PLD Sfi9 &1 drdfdd 9 |aeq wic

. wysicRGalfid & PLD Sfi &1 PCR Hae
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A, YSIcRGARTT & fagA Ud fagB ST &1 PCR Haeld

. YSICRGAIRNTE D fagC vd fagh i &1 PCR was

B ggRl H Aded Y &R W ARG R
dcad drRIHH

). WOBR, SIS, FHFE Ud BT S

q¥ 2017—18 & foy arfds GHATJAR STdlrd
AT Y X BT Fa=A0T - IoRe™ & dfed wH #
TS 2017 ¥ G 2018 AP Rl 2655 wilfdd UaT U
A (1887 JIMABTIR H TAT 768 ABFR H) AT &
MR §+ | 9 A & IRM FHI 1P oo 4G
X 1.81 gfaead (217 wfowrd Sifddre R # dAT 0.91
gfcrerd SR H) R8T | AR & AR I§ 058 URTEd
ARATS! ¥ 5.25 UfRrd IR/ dsursl H & | gyl
SIFICTEY @1 Jotr | (1.16 URIRK) 89Sl SiFIersy d
ST 4 A1 b (458 UfAwd) Taold qg X
3ifdha @I TS | FE AT AT b R H ST b U
A g8 DI faRAT B oIl ¥ IMABTR H FTH &
UH AW & SR IMd A& § A9l dl g Bl
g W ® folfT @ 99 UPR Faond g R DI
gHIfId T8I BRA & | FHRIATE BF o AR (<2 )
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74 ®1991-2015 12015-2016
6 - #2016-2017 42017-2018
57
2 4
g
:
2 {
14 . | L
Overall Arid Semi-arid

eI i H e Tacd 49T 9 &)

S & HHY HH WA YR d AIG] YR AU, A
YRING aoT drefl (<25.0 fHUT) TAT BT gar (<2 )
AT HHI Y (<6 q¥) arell WSl W S WAl A
s 4o <@l TS |

HAAl § A99d g & BRI - JABR TR Fhdl
w9 ¥ i &1 9aifds (26.83 wfaerd) dooeand
wfst d@l B HH (17.07  UfaEE), AERiRT /
CIRIHIT (14.63 TRIera) dem I Y&+ (12.20 gfarem)
BT TGN GG H ANTE RBT| O & YoH AWE &
SRME AT (3478 wfoera) dem SRR/
SIRAFT  (17.39 UfaR) &1 Fgod g H  3ff¥d
IR Vel | AT &1 &1t IRTe™ (62,50 Ufrea)
0—1 A & 9 @& #A91 H <@ 1| I B U
AE & 918 B AT R Falfdd g (27.78 Ufarw)
G ddl B HH A g8 | Tl D YPR b HEY
T PR W ACTART /SR qar FEim
JagUS WSl # SIafd WSl @l B BHI D IguS
TS H W @ |

Irfiad gaeie (e 4 wRadl) d <Iawd
AT B g ) H 49 JfAHR H IR 2017
A WRE 2018 Tb P AR gABID R
TR a4l (WCI>400.1 Keal/m’/h) &1 |&aT gd gl
(1991—2016) & AN U] 2016—2017 | Iff&ehdr
<eIaT 2| Qv argeild gadie & 3MER UR 2017—18
TSI G &R BT RO qefl & fb el aord
qg # 952 U@ (WCI<300 Kcal/m’h) H 61.91
gfererd (WCI>400.1 Keal/m?/h) T &1 IJHIT &l 2 |
gy 1991—2018 & QRM QP Taolld JaX 0.26
F91 /f&T (WCI<300.1 Keal/m?/h) ¥ 041 #&AT /A
(WCI>400.1 Kcal/m¥h) d& <&l g | fa=r <fd aret
faqf (WCI<300 Kcal/m?h) & a¥ 1991—2017 & TR
e o 9g &% 025 HAAT /R & ol H 34
gy Adaelid Fg &) ARie wY ¥ 3fEd (040
T /o) <@




98U A% @ Aduld HEAl Bl g™ gfaeenue
™ &1 9919 : SHIN-%Ra 2018 @ SR UaT
80 ol 218 AfAwmd #HAI (81 Udh, 110 FsdT, 20
3% 9 quadraplets @1 YIRT # forr T
SUAIRT W & A9l B A1 BT T 4 D A 27
fai d% (5 9 31 ﬁ?{&%arrga’cﬁ)ﬁﬂﬂwqyﬁw
| e | ufd ved, Ssai, 5% Ud quadraplet
FAl gRT 27 faAl & W W gHa i g
UicReITIsd ATerdr shHST: 8080.36, 8021.96, 857550 Ud
8675.71 fiell &1 | 3ivga < ufoReras uifear waen:
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TIE B gorm H, Sy@iRd el # (Al gRT 4R
TR & ®U H) Ub Ve W 12.39 Uy SATEr qoi
g fear T uheer Y @ SR SUAiRd dofT
fRIf3a Agel 9 ®He B 576 YT 7.59 eI wHAl
B JHAM TaolTd A Tob (fRIvwEy F YgH d«rE
qIE BT ERAT W) BT SATAT & & SuarRa F+1 @t
gom | Efa A | 318 ufowa ofte e
BT ¥ | 3 gferemds @1 27 A 96 Re Raas @
UTEd IE Q@ T P TP HIE B AY b AAAl A
AT UTd IR /¥s B IUR W Fbha uiid ff3ed

305.68, 311.37, 327.52 U4 367.59 Al Ufd Ushel, Jedi,
Pr—a% Ud quadruplet HHAT R | HHAI B gl o
fafr= el # —wree el @ qwidr g 9 o
30 fad @1 Y db ANIRS 9R ¥ 9d e ghg
AfFHTH (153.83 IM) Udhel ARG A9+ # qouedq
146.15 T Udhel SUATRT W91 & |

Wﬁqﬁaﬁyauﬁ?ﬂs‘
Uh WS W U U f{e SHfad R 1 aiRkarer =i

g f T | @ o 9 SuaiRa |gel d a9
Fawenel W ANIRG 4R UG 3 o ghg )
HRid WY I D e S B 30 foT g R

JAT F ®IAT 72.63 Ul AS P X I SITET B 2 |
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yrwg Shifaad 9 /A
T JATHLT: G GI&0 UR 40 W91 (60 H W) ERT
T @1 A= sreRertetl & feror fawmy Q| o=y
3ifepe SeToll gRT SN, IHaeny Tl AR
BT S)AT AT | B & Had Ud gad Iad Tl D
SHAmod - Haeld ©R WRwisdisied  Ras,

LhHEAPIHT TSN, Thisdldldd  BHHN,

WHIEATDIGE  Uegsl, TYSIAAN ol 4T,
WEHM  WCColkl, TYSHIMN  Hhedl, THMCIddey
BEHIYHICTR, UGl Ao [HIel, ¥ EIhIhY
g dIwafyd, widtdacy  gorfa, umiAtdaex

ST aNIaiIS, TeRIdde’ Uollfd, deldivel Yo,
S—dlclls TAT UTIRET Yot g fby g e
Jdaeie AR, Sla—<9afad aRiefvn, 16s rRNA PCR T4
SGAT B GRI YA I Ts| fol 32 TG H W
21(65.63 Uferd) T 3. DTS (5,/21), HISADIGA
gorifa (3 /21), WEIBIHT Uolfa (3 ,/21) qr S¥fer<
gl (3/21) @ FgATT B WA Thdd Siarg] A
HBAT 9Q Y| 16.67 Ui ( 2 SiETUfe) T 0.48
gfererd (3—4 Siaroped) AT 4 MM GwmHer <
TAT| UwE &K I dlel HEAl @ A Tl A S
PIATs (16), ATAITAT (3) AT THIFCddex UoTifa (1)
Afed |l 20 SETIA Yordh el fbu dqom yRfBs
A IR ygE Y|
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TRITI-F1d U T S STIEUF TEIH, TfFThrAR

A AN (55 &% AT 10 997 I Al wHAl) W
JIgaISidl RNA spdor eifispsies &1 U @’ 8T
dsRNA frell Tram dor Rier fawy &1 SulRerfd
FEiRd &7 2g RN Sid SolagI®RRE  (AGE)
Aurfed &1 TS| O fF S YelET gomell W e
< grel RIeT fauy] & dsRNA & 11 oSl & fa=Iy 11
de Bl fl T §RT AGE W UTW T8 gV |

S P T I TH—TBRIAS SHArosi (20) §RT
AR, fgietaadi|,  gaRierea I,
ARTATRIAE Ud IMFAlaasi= (64 Ufcerd), RHEH
(45 wfem), vHIRIAGIA—deldelic (40 Ufiem),
FARCENTEded (15 faerd), Awiaotisd (35 wforerd),
SISl Tl HEIoirersd (30 uferd), Ahiaic
(10 ufcrerd), THadE, $HUH T SFemsad (5
gforerd) @ forw ufoRerear g2kl % |

Afaers vl & R dum R A Ided &l
fafecia gqg : sfdeme Yag H g o= HId
(rEa—fHder), 2017 Tl YW UGTAA Bbld
(SFa—HRad) 2018 @ AR 7—11 Al &I Y dTel
HHAl §RT A1l H 3HSUH, epiphyses @ o, 2—3 fa
qE HR g W B RAIRT aRA §Y o, U & gN
29 ofFT TRT 2—3 & # §g BIFT SR lefoT e 1Y |

qavoird A9 ¥ bs
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AP 321 WAL 4 F FA 17 (5.29 ufcrerd) w91 Wi wd
FHR DI AdeST § YAMAT gU AT 8 (249 Ufierd)
Tl B gG g8 | T H1 Ffeed yey e €
AT FeATH (@ 0.5 el e ufdy #1991, U 9R)
& g G s B we s (@ 2-3
oE /3 /feE, 15 Al & forg) w1 faam wam)
R WAl B g | gAIfd 7EAD § Sl ArHS
AeUS H 9 ddd AR fhueHE R 8 T fkaw
TR AH T AT S SUEAR & AT A W W
3 T | YT e W WUIRA AW Aedr 9eid w9 9
097 d AT R FAUE TS| b I8 W TE D
A 15 9 fad R 98 g | gAId g H A8 |l
YA e W HH Al AT digar 9l AJlbT W)
qRie w9 ¥ SfEd | ghd & Wiel R W
Ihd H T DI AR AGT DI AU W AT A A
%9 (2075 ppm) Wigar TART AT W R FRIEE
T (15 &7 | &9 a1 IIET SH) DI AGIH b wT H
QST Ao RIeM U= 31T T BT MG R ST T |

Al # W WIRT o s9ar 9RIRe  <en
IPIR D 91T G . FardH ddoid Sifdadr & foru
IHATH W PR dTell WSl & a7 IR b I
P I ARAT Al & YT H T R BT AN
A & U Tk YN fHar T WH WR B foru
D A, oFl B Refd, oFl W gouar 9o o= &1
JNMPR I AUGs AfHferd fby v |
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(1-3 scale)
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9 99 Sleg EERR] (UHd & 7 faT @ WIaR) arell
@l 99 Wl (SIfde Td gresars)) # & W@IRT B
TS| gg w6 fdwe wel @ germ #
Jeadrsl 98 ®l INIR® <1 R afe wY
(P<0.001) & 2% EaT & | fageilyor <urar @ f&
fde= ud dredAdrs ws 9Rfe w9 (P<0.001) &
YT ¥ IR (CUS), X SHdd A, w8 TETS,
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FHIhRY & oy U fdbar den gfg 8g 37’ 9. W
16 T8 T% Sagac fHaT TAT| SHISET & 8 A 16
e dTe ATspldfFedam  ufagqg Su  gorfa
REICIRBATTT  (MAP) &I BIST Hralllar 8 (47
gforerd), 5 (29.41 Ufaerd) T 5 (29.41 ufaerd) Wi #
L HEYM, MB7H10 Td WR ¥R TR UT g8 | WSl
H 136 da1 FAT H 9 37 (272 vfawrd), 23 (1691

I BT AT, oIeh- Bl JHT TAT o1 B AR |
TP IR A =T @l © | Al Wl B g A
qreAdrs! ¥si § T $ad Il T oHl BT MHR

yfcrerd) dem 28 (2058 WiRI) §RT A HEYM,
MB7H10 Td WR #egd TR MAP &ralltadl @l gfg
SR TS| 9B A AT (70) BT AT ARl R

arfe w7 (P<0.001) | 31fdh BT B Bldife
greHarS! Wl & g # Iifawre wei § WA TN
Uq deh & I e B 2

Tl H T By 99T CUS dem BCS & WU Ud
ARfE (P<0.001) TAT GTHEG FE—ael @ AT | T

FAIRT PR W MAP & foIg &g gfg 8! <l TS |
MAP J[dhrUl 1 Hda-2ileldl MB7H10 Ud WR H1egH
@1 g # HEYM WR 1fdrasar urg 778 |

MAP fe Bq 9e dRfleR faftrn : o= fg g
87 WS Aol A H 9§ 58 (66.66 UfIeNd), 56 (64.36

WIRT & faf= AEst § ¥ CUS &1 W9 Sdd
A, 3T A, oFT @ Refd dom oMl & seR
P A1 gFIHG Ag—Hey U TAT| T TPINT B
fafr=r wudst § 9 dad wWH Sae aEdT der o=l
B 3MBR & CUS gRT wfd w9 & yuifad 81 2|
Tl B MUeM &) eff¥ead (30 ufderd) 9 BCS
TJqT ST CUS dTell Wsi & "8+ ¥ Siafe S BCS
TAT ST CUS dTell Vsl & #8-1 § PIs AueH 8l
BIFT ST 2 |
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BCS
IMNIR® <M Td wWR IR &1 A9 & fSuerq X 9919

Sfiarogerl | Wsfia Aqifie gd Sy Aqfe
B wWR @ A9 Ud geRAl ¥ Mg fAeE a1
de-feal &1 faera w® fag= vd greifie)
faamr 1 aRaAre=r

SIS IAIGICR

Shiardi Haels: 3@ wWeer R RegRGANE &
forg Hwifaa wel | waa f6y 10 ga 17 BICT o7
Td MLN FHael &I (A= #@rgdl W SaeEs

gfrerd) dem 61 (7011 UfIRIE) A IS 900 ST, IS
Mav2 STI<T T 251 ST PCR @ folU eMTeA® 11w 71y |
{1 PCR fAfRIl gRT Rl & Al T (49) MAP &
foIT 9HRIA®G 91U Q| MAP & 9gaE H 39 g
qflee Al @1 gam # 251 SIA URIRIR
Aagreierdar sifeepad urg T |

A P frediad vfaad Su oy wgsicyaRaalitay &
1S 900 ST (314 €ifl) &1 PCR wasfs

MAP & el e 8q Wedlwiaw PCR faferm
Accielad URIRIR (IS 900251 SiF dAT IS Mav2
/251 SF) §RT Sifd ¢ |4 BICT 31 Ud MLN SHdd
(17) MAP & fofU & 9T & dTq 77T |

IS 900 arfdd wwy drRfieR faftr: el wd
IR-RIfP w7 4 y9ifdd 9 wd 9aRal & Ad
Al B Sifd g ANTEner H IS 900 SiF dw @l
TINT &+ = [AaRad araafds 9ad YRAsR fafer &
faera fear war | ardfdes qaa G fafsr g7 136
IS A T W 9 92 WSl B MAP & fog eMTeTd
M B UgAM B IS | aR<ad FHd URAIIR §RT 70
JHRAT & A T THRIHS Y Y |
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S I SUGHAT Ud IERUT da-iel d
IR Ud I9d Y9 fQgevor @R G
gfRarsEr (endl /01,/01 /17—20)

THAL M (280817 W) WU FAR, U WG, Sl RHE
(301117 d®), WEd= R (290917 W) THY WH
(01.12.47 ), TF. TG, ST FAR, AGIFAR, TAIMR. IoR,
SR, TMar, RS, {41, 1. offed, S1d. TMi, T4, dfey,
T, g, L. AN, JIRYS. SRl S, AGd Ud AR, AT

I gRT Theilbl ® UG d IR 8 24
Al (20 AHIDI RIFERET RIS Td 4 ANQ
el I TS H) BT M forar |

Yo U9 AaRe uR : D] RAFERT &5
& dF g H F[A 46 S (4138 Wl) Bl Affera
e AT | ATAYRT HAT BT &9 3, 6 T 12 HIE Dl IH
W T TRING 9R HHI: 345, 1444, 2041 T
26.84 YT RBT| Whal dMYd US=- &) 78.36 UfIerd
R TAT FYE & SIJAR I§ 6590 W 96.30 UTerd & |
gguS AAfqeE wel & e vg TN H @ 10
gHISAT AT BT TS | AfIIT HHAT BT S+, 3 AT 6
AIE B I W 3T ANING AR HAT: 352, 1562 T4
2104 U1 BT FHo 19 Wl (BFh 1 Haed) ¥ 17
e Yd 2 el Afed 39 HAW (89.5 WfTerd dgydwid)
UqT gV | @l 378 UY (109 ATGTYRT, 12 SfAdTAA, 96
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TJEUST WS dqAT 161 THRAT) fHAMI B ¥ IR TG
¥ /fadRa fbg Ty |

YRIUTG® dd-idl &1 Y&+ : IR Fami o1 Hd
44 9T B [ AN WS T4 PMSG (2001U) maw
BT YINT PRd BY HE—FHADIA fbar AT W
pre @ 2 oAl @& Wiar 95.45 Uferd ¥ 9 & U8
TS| 39 el § Rt ¥a ugfa grT Af¥ed v (e
fAre @ 48 UG 56 €UC UM & dR) W HiEA
T fBa AT Rt He AHBI Ufdfhar JoT HHAT
ST X HHTT 9545 TG 69.23 UfIerd @l |

fawfa Raarg—ars ugfaat - famr 2017 9
ATE 2018 TH Agelol (AR + wigal, 21) Raaq &
A U wes # fRy | Wi W yd g
HAIAQRT /TR WSl Pl Algelol RIARIT TAT| bad =RTg
TR G g Al B JAA H ATSeldl @I dlell el H
Afed ARIRE IR (0.45—1.18 fdbur) sifdba fby 1y |
gy 201718 W HHIA Bl 919 T 685 fHUT
Ffaerf=fed td A9 feamEl /IR SRR
TS /BT a5 Beai BT o= T |

APATM U4 SUGR d SU : dhAId] IR0
&3 UG FeHIidr drel Xasi ¥ a1 wiordr g% HaIn:
3750 UG 59.12 Ufaerd &I °%d, fAEIfan, o e,
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i 8T TAT GG T B UHE BRI I8 | AER
T3 el dEIRAT W A Hew Sgrer RE| ddbeial
WIFRIRYT &3 Vg Ae9IRar drel Yasi o aiffe 9
SR HHY: 1038 UG 10.88 URIeNd €| & &R b foQ
T, IR, TRIRS gdardr dT BRI W BRI

HIdHH (99 Afemell Wfed 341 WrfieR) maifvrd fag
T | I A Feiiar &risA 9 Zafd i
Pl qHIHI & Y& & AT AT @ | AN
el UM AT B A GIE B IR Tl (24
gl # 1500 WE) DI e forar derm fafiad w1 | vas

| e & 9 el 3 effean aaeerd % |
AR # T ARIRS gaerar & IR # g8 |

A ey fRRfar

RBPT THUTd dTell WSl & RA 1 (36), # 19.44
gferd IRI—\hRIHGAT 18 T8 | 0T FRIE®  Surif
& VI Gl 8395, 260, 3740 Td 4310 WSl BT HHI:

Hefha, ﬁ@'—*—lldl HgU®HT GRUST Td ULGISR N &
forg Erapreprur fHam T | s AR 8550 Wl bl
S}l wReifaal & v <ar foars 18 | I9—a"y )
wrey fIfeRi (4) @1 omae fdar T R 47
fPaml & 743 Uy SU=TRA By U |

Al & 9 8ABRET Sdral w1 fAHior - A
R ulefed after ReueRi §RT 8IdRel 3G
AU TR | Sl SAE Bl 01 U9 fSS8 TRIR A &
foq RIUsRT &1 ¥ Rl 99 §F & Seed 9 al
URIETTT HRIHHT (3 ATE 3@, CWDB SIRgR gRT Wiaiford)
I Afge RreueRri & foy smifod fg |

e 9rer Y e - I W vl 9 Hern (1)
TAT WS TG IHx) Ul & A=t Sl R 14 gferor

R Pote} ®I fsharfrad fhar Tar| w=1T WA AR
TR AT & Id ¥HUT (59), S8 /Mitar (40),
gfreror (19), ueE (17), AWEd SmERa AdE (3),
AR WA (20) TR AT HEANT (17) | 2312
e amifead gU | W Sares @ Ui STwddr daT
BIeey Ud DSy UHMIT Hardy  foarEr,
Uiy, IR RGN FeH], RGN eI,
IR} anfe &1 faaRd fdg | |IME mkisan.gov.in
gIce WR USiihd & | $9& Aregq | Sfad Al &
e Yed TATATH Hor # Herd F |

G & JAed-—gsp &89 A (Y [(em
3@l IArSifasT gRem v feaml &1 anfis
HAGHHT =g GHIRar W feae gort aRarsHn

JGIEAR, TSR, TOR, ARTA. HHEI, HA0T S, Y.
991, d1.UE. A1, TAT IR.Yed. a=ar

v SmenRa Urey & §RT AIGYRT Tl & @R ar
(@rger, RfTT, =W, STaN) & 106 fhaA™l @
ddb-Idl BT Uee fhar 1| B AR yrey #
TR, I, Ie&, dldd, WAL g qAT dgY Al Bl
Id Yool OR UeeE fea | qeTaEl JmenRd
ey H o) (450), g (300) TAT $IF BA (100) B U
41 A=l P SUAL PHRIY T | G TR U
H uRASHT &9 @ 12 Xde B @R I[ARRAT Bl
rafg w9 | R @ T2 | R @S9 Nas |

ARG GIR B IR Uoi- A7 7 IUAY HRIY
M| Uipfde GEEE Yagd TR Ured & dgd

foadl & Wd # A ai-—Ee gHsal g o T8 |
3Od A B A= elvre faer e Sy ufdreror,
YHOT, YGIHT Ud fhar are Smiford feu v |

Tat § fea g uRASAT & drd$pd



T U WA WRA™  §EAAd ST
ORI & A DRl B AS IR W ACad
gRASHT # ™ TR 01.04.1990 # W§ FUR Acdd
ORI IR H Rl | TIUASUIgHaTs ol
Jrferqer <eil el § au9 & AH ¥ AR Jodih
Td GUR BRAT © | WSl B TRl bl GIIIT A9 T
T IR H IR AT Ud URWRES FARH ERT

o ST RET €| g9HE H < @ A Al H 6 b
B PR W & R TR B menRa gerear (50 e
I / faaRd &)1 & qid e & 1) U9 &l Yers
e gredl (100 He 9=/ faaRa &x= & aiffe
T B ) | FHEID UPS WHILU— D
TS Td 1 AU I, DR, ISR H
Rera 21

Ag GuR W Acdd IRATHT & a7 IH-9aH SHI AT

AT

%t menRa wEaft gHTEAt
T SR IRER (HTHSTIIRATE), ST
.31 RSN, AEgH
WD, e
TANQH (TEdIdy), TTereR

g8 menRa ggarf sergar
AISTISTSARITEYTH (EYTTYaUTH), DoUerad
76 & IRER (HITHSTRIRSTE), SHR

B Ygs] # ASl @ G&AT (31.03.2018 Hl) : TS
H ol WS W ARAME] & oy 57 qUwH R TAT 382
JIE ATGT AT 759, GoulbRARI & ol 50 Tp R
AT 270 TID HIGT Ald 496, SIb-1 & U 63 TID
TR TAT 334 IAD AGT AT 637, ook & forg 59
TRE TR AT 309 TR AGT AT 693 TAT FRT &
foTU 86 IO R =T 311 IR HAIGT dAfed 614 o |
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Tl Sqeg
HRATS! N Ud il S+
FoOThRA A T S
SFH! HY Td A
Tecl R g
G NS IR
HRT T Ud il S+

B WR Ygs] @ AT (31.03.2018 BY)

T RSB R D HIGT Bl
HRATS! 57 382 439
FSOTBRARI 50 270 320
ISl 63 334 397
TR 59 309 368
RT 86 311 397
Bl 315 1606 1921



g8 sHhigdl d gumid fed MU Ygs : 112 us
UTIdl BT 5159 USTIH AT WSl AfRd del 8895 HATH
S TAT 53 WE UTTdl B 3250 Ui+ I wel Afed
6451 WRT WS UGYE 3fibeld Ud FUR TG Uerd
gdhrsal # FTRa & TE |

She Seed BT 991/ fqaxer : 9¥ 201718 &
SRM A= Tl @ HA 453 TR T 191 HIGT qS
et @ gl # aRie GuR B 941 TS |

ASl @ A%l BT Uge=: B UG Y& shsdi H
fafr= srevenmell W INIRG YR, 99 ©X dT dIfie
FRIGAS YT H e 7+ UHR &

Al @ faftr= % &1 ggsiva

TE

SRl 3 A1
ARATS! (BT) 3.20 17.43
BRI (BTH) 352 16.28
TIHAT (BTH) 3.20 13.67
TR () 3.25 14.97
TRT (1) 3.09 16.22
R (9er3) 2.96 15.65
G X (erH) 2,65 10.54

Jitad IINIR® wR (fpat)

6 HIg
24.80

25.54
23.40
23.97
23.66
21.92

15.95
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S SIad I 991 / faaror

TAD
Bk ST
24 20
51 137
54 14
79 00
125 00
71 00
404 171
S <%
12 918 gfea
35.27 88.15
36.59 91,50
2823 90.28
28.37 85.94
3155 85.00
28.84 79.23
21.54 87.26
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08
05
00
00
00
49

ghle
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01
00
00
00
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D &
ScUreH (Im)

BE8S
1141.76
956.40
1886.03
1774.07
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204
74
79
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644
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IRASHT BT F Igaed IIH Shls R AT a9
faEl @ ®F ¥ HH 2500 UoHA ART WSl Pl
HIIRT AR =g 70 91 Uoiid #gl & Icdrad qd
TIR @)A1 ol a4 2017—18 & QRN HLHIATI—
SR WS Td B U G, JAfddrTR H
TIEIS SHIS $ AT IR FEARN FHEAT 8

A7 A ot IRAISHT B sHISAT

ELaH T YRS faie
TCRIRIATEHT (@AIUUhUsy), Aigar  #igar  31dd, 2009
THURRYE (SITaues), Herd B feg=rR, 2009
AETST 3mid, 2009

AIAYRT AT, 2014

UC3TRYY (STROTYAIYUH), SEIYR

AUASTRIRRE, MfAHTTR

fIeya ws oMgdftie FHEFl & 1S /B Nas Bl
faprT: A9l ® 6 A8 B INIRG IR & IR W
T B OAIH W SAG GG STl H Agayel <
TSI & MARIS Tl & AR IGS] DI RAYAT DI
TS | feid 31.03.2018 BT YdSl BT AT diferdr # <
TS B

BRIl W YqS! B G&T (31.03.2018 HI)

ECAE] SR a1 A USIHT ARY HIGT
HigAT 64 415 479 325
HBRY 136 452 591 331
TS 102 315 417 269
HATAYRT 211 544 755 396

fPaml & I Wl BT IR SR afva el
T Bl 346 S HS Uoiipd [HAMI Pl 7893 USTAT
A wel d FuIRd & =g 99 /faaRa few v

T AR faaRor arferst H faar war € |
Ipee dgl b1 99 / faaror

soré Al B G&T TERa el
faaRa fég 1w 99 ¢ P G
HigAT 50 44 94
7S 60 77 137
TS 38 - 38
HTCTYRT 37 40 77
Bl 185 161 346

4 ‘ ala g

BRI ATSAT AAH (2 AIE AR









SUMMARY

VISION \ 4

Sustainable sheep production to address the issues and
to inspire an exchange of ideas among experts, policy
makers, stakeholders, industrial leaders and general
public

MANDATE —

e Basicandappliedresearch on sheep husbandry
e Dissemination of technologies for sheep productivity
enhancementand management

OBJECTIVES v

e To undertake basic and applied research on all
aspects of sheep production

e To develop, update and standardize meat, and fibre
technologies

e To impart trainings on sheep production and
utilization

e To transfer improved technologies on sheep production
to farmers, rural artisans and development workers

e To provide referral and consultancy services on
production and products technology of sheep

INSTITUTE HISTORY A\ 4

The ICAR - Central Sheep and Wool Research Institute is a
premier Institute of Indian Council of Agricultural
Research (ICAR) engaged in research and extension
activities primarily on sheep. It was established in 1962 at
Malpura in Rajasthan. Now campus is popular by the
name of Avikanagar. The campus is spread over an area of
1591.20 hectare.

It has three Regional Research Centres in different
climatic zones of the country to develop region specific
technologies. North Temperate Regional Station (NTRS)
was established in 1963 in temperate region at Garsa,
Kullu in Himachal Pradesh. The Southern Regional
Research Centre (SRRC) was established in 1965 in sub
temperate region at Mannavanur in Tamil Nadu. Arid
Region Campus (ARC) was established in 1974 at
Bikaner in arid region. In different state universities
and ICAR, institutions, Institute has 6 and 4 units under
Network Project on Sheep Improvement (NWPSI) and
Mega Sheep Seed Project (MSSP), respectively.

Name and ICAR - Central Sheep and Wool
address of Research Institute, Avikanagar
Institute 304 501 Rajasthan

Head Quarter Avikanagar, Rajasthan

Regional
Stations

Arid Region Campus Beechwal,
Bikaner 334 006 Rajasthan

North Temperate Regional
Station, Garsa(Kullu) 175 141
Himachal Pradesh

Southern Regional Research
Centre, Mannavanur,
Kodaikanal - 3 Tamilnadu
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ICAR- Central Sheep and Wool Research Institute

ICAR — CENTRAL SHEEP AND WOOL RESEARCH INSTITUTE

Research Advisory Institute Management
[ Committee 1 = - = [ Committee }

v

i .. . . . . Network/Mega
Reglf)nal Division/Section Administration Cefl_tr.al / . &
Stations Facilities Sheep Projects
Arid Region AG&B Establishment PME Network Project
Campus, . . .
. > . Animal Nutrition Cash & Bill — GniSHEER
Bikaner, Raj HRD Improvement
) Phy. & Bioch. Purchase & Store Saie
Northern .
Animal Health Audit & Accounts Security Mega Sheep Seed
Temperate . .
. . . Vehicles & Project
Regional Station, TMTC Vigilance Worksh
Garsa, HP orkshop
TOT & SS Horticulture
Southern Regional LPT Human
Research Centre, Animal Bi h Dispensary
Mannavanure, TN T e Agriculture Farm
Rajbhasha
A J o J A % - 4 AN %
Budget allocation and expenditure for 2017-18 (Rs. in Lakhs) Revenue Generation (Rs) for the year 2017-18
Scheme Allocation Expenditure Utilization % Heads Amount
A. ICAR-Central Sheep and Wool Research Institute Sale of farm produce 24.59
il 160.00 13461 84.13 Sale of wool and product 15.03
Sale of livestock 82.58
Revenue 1261.00 1153.18 91.44 Sale of publication 0.05
Salary 2765.00 2612.33 94.47 Analytical & testing fees 0.26
Training charges 0.95
Total 4186.00 3900.12 93.17 sale of technology 3.95
B. Network Project on Sheep Improvement Miscellaneous 52.41
) other 33.43
Capital 5.00 3.30 66.00 Total 213.24
Revenue 100.00 98.78 98.78
250 213.24
Salary 98.00 98.00 100.00 198.78  199.72
179.14
Total 203.00 200.08 98.56 2001 157.54
m
C. Mega Sheep Seed Project € 150
©
Capital 10.00 10.00 100.00 =
G 100-
Revenue 115.00 114.89 99.90 14
50-
Total 125.00 124.89 99.91
Grand Total (A+B+C) 4514.00 4225.09 93.59 0

2013-14 2014-15 2015-16 2016-17 2017-18
Revenue generation of ICAR- CSWRI
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Staff Position (as on 31.03.2018)

Category Sanctioned Filled Vacant Vacant (%)
Director 1 0 1 100.00
Scientific 82 55 27 32.96
Technical 106 87 19 17.92
Administrative 83 38 45 54.21
Skilled Supporting 151 22 129 85.43
Total 423 202 221 52.24

Germplasm sold/distributed to farmers

Number sold

Species Particular
13-14 14-15 15-16 16-17 17-18 Total
Sheep Scheme
ICAR-CSWRI 444 457 402 491 560 2354
NWPSI 380 625 587 686 644 2922
MSSP 326 354 325 293 346 1640
Location & Breed
CSWRI, Avikanagar
Malpura 50 59 75 55 77 316
Avikalin 74 32 35 00 50 191
Patanwadi 00 00 13 02 - 15
Avishaan/GMM 26 05 92 49 171 343
Dumba 00 00 00 6 2 8
ARC, Bikaner
Magra 167 98 187 44 35 531
Marwari 32 169 96 185 91 573
Chokla iii5 48 127 127 35 352
NTRS, Garsa
Synthetic sheep 132 116 88 109 95 540
SRRC, Mannavanur
Bharat Merino 197 192 47 191 134 761
Avikalin 00 00 00 07 73 80
CIRG, Makhdoom
Muzzafanagri 65 131 49 74 204 523
MPKV, Rahuri
Deccani 61 72 101 72 74 380
LRS (SVVU), Palamner
Nellore 104 70 62 109 79 424
PGRIAS (TANUVAS), Kattupakkam
Madras Red 95 85 126 110 125 541
LRIC (KVAFSU), Mandya
Mandya 94 56 50 50 94 344
MSRS (TNUVAS), Salem
Mecheri 81 67 72 59 137 416
LRS (RAJUVAS), Udaipur
Sonadi 58 72 67 25 38 260
Total 1251 1272 1287 1274 1514 6598
Goat CSWRI, Avikanagar
Sirohi 158 217 172 203 161 839
Rabbit CSWRI, Avikanagar - - - - 155 155
NTRS, Garsa 4 4
SRRC, Mannavanur 158 158
Total - - - - 317 317
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Fodder and Seed Production

Particular

Dry fodder (q)

Green fodder (q)

Crop seed (q)

Grass seed (q)

Centre

Avikanagar
Bikaner
Garsa
Avikanagar
Bikaner
Garsa
Avikanagar
Bikaner
Garsa
Avikanagar
Bikaner

Garsa

2013—14

2702.00
337.89
243.00

4779.50
925.85
306.10

19.17
0.81

9.07

0.25

2014—15

1957.60
622.65
218.00

6597.50

1536.82
252.60

92.24
0.91
16.95
0.80
0.08

Meteorological data at Avikanagar (April 2017- March 2018)

Months

Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar

Temperature (°C)

Max

40.94
42.21
38.81
34.48
32.05
35.33
36.81
29.54
25.53
25.78
29.04
34.84

Min
22.19
26.70
26.27
25.90
24.71
23.20
19.33
11.59
8.18
5.66
11.61
16.28

Rainfall
(mm)

2.00
11.60
102.60
176.40
126.80
5.60
0.00
0.40
5.80
0.00
0.00
3.60

Rainy
Days

0.00
2.00
6.00
12.00
8.00
1.00
0.00
0.00
1.00
1.00
0.00
1.00

Av wind
velocity
(km/h)

6.70
7.10
5.50
4.00
2.90
2.00
2.20
1.60
1.70
1.70
2.70
4.10

2015—16

2662.40
548.45
147.00

7462.40
762.86
309.94
178.77

0.94

19.80

0.02

Av sun
shine
(h/day)
9.68
8.96
8.75
4.86
4.33
6.92
9.21
7.55
6.82
8.71
8.20
8.71

2016—17
3177.20
313.78
301.50
7032.82
1626.67
330.35
207.18
0.35
14.00
0.14
Humidity (%)
7.30 am 2.30 pm
49.37 38.89
59.52 43.52
68.40 56.17
80.55 67.90
83.13 69.52
79.34 64.37
59.58 50.23
65.43 50.67
71.10 54.94
72.52 51.84
64.86 50.29
61.52 49.16

2017—18

2750.20
389.06
151.00

9048.82

1354.50
204.24
131.58

0.19

31.25

0.22

Av
evaporation
(mm)

9.90

10.30
8.30
4.20
3.40
4.40
5.70
3.30
2.60
3.00
4.40
6.40
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Publication profile of ICAR-CSWRI

Scientific strength

No. of papers

No. of paper/Scientist

Research papers

NAAS rating

National

International

Up to 4.00
4.01 to 6.00
6.01 to 8.00

>8.00

Un known

Lead / Invited papers

Abstracts
Books

Book Chapters

70
1
11

Manual / Bulletin

Gene bank registration

2013—14

54
39
0.72

26 (66.7)
13 (33.3)

1(2.6)
14 (35.9)
20 (51.3)

1(2.6)

3(7.6)

19
62

8

19

2014—15

50
43
0.86

30 (69.8)
13 (30.2)

0(0.0)
21 (48.8)
19 (44.2)

0(0.0)

3(7.0)

16
54
3
17
4
12

Training organised in the Institute and Regional Stations

279
372
481
943
545

346
222
735
164

Year No. of
Programme Farmer
2013-14 22
2014-15 22
2015-16 22
2016-17 40
2017-18 27
Exposure Visit
Year No. of

2013-14 26
2014-15 18
2015-16 39
2016-17 43
2017-18 63

Exhibition organised by the Institute at different organisations

Year

2013-14
2014-15
2015-16
2016-17
2017-18

750

No.

No. of participant

Official
106
72
38
84
73

Other Total
46 431
39 483
13 532

- 1027
- 618

No. of participant
group Farmer Women Student Officers Total

527 261
43 792
184 410
73 66

239 1130

of

Programme

10
10
11
7

14

170 1304

= 1057
50 1379
56 1353
104 2223

Farmer

9540
8076
11000
12250
20850

Annual Report 2017-18

2015—16 2016—17 2017—18 Gl Jtwa /ad
57 54 55 275 55
49 43 40 202 40.4
0.86 0.80 0.72 - 0.79
32 (65.3) 26 (60.5) 21 (52.5) 135 (66.8) 27.0
17 (34.7) 17 (39.5) 19 (47.5) 67 (33.2) 13.4
3(6.1) 2(4.7) 2(5.0) 8(4.0) 16
19 (38.8) 17 (39.5) 13 (32.5) 84 (41.6) 16.8
24 (49.0) 20 (46.5) 21 (52.5) 104 (51.5) 208
0(0.0) 3(7.0) 4(10.0) 8 (4.0) 16
3(6.1) 1(2.3) 0(0.0) 10 (4.9) 2.0
13 21 10 79 15.8
108 69 363 72.6
4 1 9 1.8
8 45 99 19.8
4 5 27 5.4
8 27 73 14.6

Human Resource Developed

Number of person trained

Year
Scientist Technical Administrative S.S. staff
2013-14 4 19 27 -
2014-15 7 - - -
2015-16 8 5 3 13
2016-17 12 9 11 12
2017-18 6 7 8 -

Institute Technology Management Unit

Institute Technology Management Unit pursues all
intellectual property protection, maintenance and
transfer/commercialization related matters at the
Institute level as per the ICAR guidelines. The unit
scrutinizes and process the cases brought before it
for filing of patent applications. Institute Technology
Management Committee (ITMC) is the highest
decision making body relating to all issues of IP
management and technology transfer/commercialization.

Revenue Generation from Technology commercialised at Institute level

Technology Revenue generated (Rs.)
Indigenous progesterone impregnated vaginal sponges  57039.0
Superior breeding germplasm of sheep and goat 1101380.0
Area specific mineral mixture 64400.0
Memnaprash 42210.0
Wool products 671842.0
Meat products 67148.0
Total 2004019.0
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Status of patent applications filed

S.N. Application No. Date

1 3400/DEL/2012 01.11.2013
2 2113/DEL/2010 06.09.2010
3 2114/DEL/2010 06.09.2010
4 2486/DEL/2009 03.12.2009
5 2108/DEL/2009 12.10.2009
6 240/DEL/2009 12.10.2009
7 1130/DEL/2005 04.05.2005

Title

Identification of Cashmere (Pashmina) fibre from processed textile products by PCR-based
technique
Low cost, indigenous cradle for safe restraining of sheep for pregnancy diagnosis

Low cost, indigenous vaginal sponges for estrus control in buffaloes

Fermentation vessel for conducting gas production studies (in vitro): Fabrication, protocol and uses
Production of fermented probiotic feed, production protocol, fermentation conditions, drying,
storage and uses thereof

Area specific mineral-mixture pellets for augmenting reproduction and production in sheep

Method to deliver nematophagous fungus, Duddingtonia flagrans to sheep for biological control of
Haemonchus contortus

Students undertaking research work of their Master and Ph.D. degree at the Institute (2017-18)

S. N. Name of student Degree University Co-guide Status

1 Jyoti Ph.D. RAJUVAS, Bikaner Dr Gopal Gowane Completed
2 Sudarshan Mahala M.V.Sc. RAJUVAS, Bikaner Dr Gopal Gowane Completed
3 Rohit Meena M.V.Sc. RAJUVAS, Bikaner Dr Y.P. Gadekar Pursuing

4 Shrawan Kumar Meel M.V.Sc. RAJUVAS, Bikaner Dr Y.P. Gadekar Pursuing

5 Vilshan Kumar Chauhan M.V.Sc. RAJUVAS, Bikaner Dr Y.P. Gadekar Pursuing

6 Bhag Singh Dhakad M.V.Sc. RAJUVAs, Bikaner Dr Vijay Kumar Pursuing

7 Sushvi Ph.D. ICAR-NDRI, Karnal Dr A.K. Patel Pursuing

8 Tara Bothra Ph.D. RAJUVAS, Bikaner Dr A.K. Patel Pursuing

9 Swati Ruhil Ph.D RAJUVAS, Bikaner Dr Nirmala Saini Pursuing
10 Amit Kumar Ph.D RAJUVAS, Bikaner Dr Ashok Kumar Pursuing
11 Manish Jangir M.V.Sc. RAJUVAS, Bikaner Dr Ashok Kumar Pursuing
12 H. Lalpanmawia Ph.D. ICAR-IVRI, lzatnagar Dr A. Sahoo Pursuing
13 Ganesh Aderao M.V.Sc ICAR- IVRI, lzatnagar Dr A. Sahoo Completed
14 Sagar Raghunathi M.V.Sc ICAR- IVRI, Izatnagar Dr G.G. Sonawane Pursuing
15 Mamoni P Bohra Ph.D. AAU, Johrat Mr Seiko Jose Pursuing
16 Lata Samant M.Sc. CCSHAU, Hisar Mr Seiko Jose Completed
17 Surbhi Mittal M.Sc. MJRP, Jaipur Dr S.C. Sharma Pursuing
18 Haree Charan Meena Ph.D. PTU, Jalandhar Dr. D.B. Shakyawar Pursuing
19 Ashma Khan Ph.D. The 1IS University, Jaipur Dr. D.B. Shakyawar Pursuing
20 Sadhna Ph.D. Banasthali Vidyapith Dr. Ajay Kumar Pursuing
21 Bhawana Soun M.Sc. PAU, Ludhiana Er. Seiko Jose Completed
22 Reena Ray Ph.D. AAU, Jorhat Er. Seiko Jose Pursuing

Animals, feed / fodder, medicine and other input distribution to farmers under various schemes of institute

Under the variuos schemes the resource poor farmer families are assisted by providing animals, feed/fodder,
medicine and other inputs at free of cost. The basic objectives of scheme were to (i) provide self- employment
to the unemployed men/women in rural areas, (ii) raise living standard of poor families and to provide socio-
economic security to family, (iii) increase the production of superior animals at lower cost and (iv) gradually
replace the poor quality sheep and goats with good quality animals. The inputs provided as under:
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Input distributed to farmers
Project

Network / outreach project on
estimation of methane emission under
different feeding systems and
development of mitigation strategies

Magra field unit under Network project
on sheep improvement

Mera Gaon Mera Gaurav (MGMG)
through finance support of ATMA

Malpura unit under Mega sheep seed
project

ICAR Farmer First- Participatory
agricultural development or livelihood
security and economic empowerment of
farmers In semi-arid region of Rajasthan

Improvement in productivity of sheep
and transferable technology and their
impact analysis

Improvement in livelihood of tribes
through sheep and goat production in
tribal areas of Rajasthan

TSP (NTRS, Garsa)

Inputs distributed

Conc mix. - 20 q
Mineral mix. - 80 kg
Mineral bricks - 50 kg

Feeding troughs - 11
Magra ram - 36
Fodder seeds — 20 kg
ET vaccine - 7753
Sheep pox - 5940
Drenching - 15313
Treatment - 3000
Torch - 22

Magra rams - 35
Multinutrient mix. - 20 q

Malpura ram- 34
Al (Semen) -13
Estrus sponges -13
Vaccine - 10889
Deworming — 3746
Water bottle — 47
Umbrella — 47

Milk replacer — 60 kg

Urd, moong, til, guar, mustard, wheat,

kasuri methi seed

Ber sapling - 450 No.

Lemon sapling — 300 No.
Dragon fruit sapling — 100 No.
Medicine/vaccine

Milk replacer stand - 5

Vaccination — 16705
Deworming — 8550

Mineral mixture -140kg
Medicine

Track suit — 60
Agricultural tools -252
Dustbin - 60

Concentrate Mixture — 13 q Feeding

troughs — 33
Mineral mixture — 20 kg

No. of
beneficiaries

30
35
20

11
36
13
55

22

35
40

34

46
46
47
47

101

~

12

110

140
141
60
60
60

26
33
10
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Ttq /el / forar

Jhariana, Limdi, Punjpur, Munger,
Tonkvasa, Rama (Ashpur), Dungarpur
(Rajasthan)

Kotda, Madholai, Goleri Bikaner
(Rajasthan)

Soorasar, Daiyan, Bandarwala, Nal,
Himmatasar, Jaalwali Bikaner
(Rajasthan)

Amli, Chawandia, Bhipur, Dholi,
Balapura, Karwaliya, Sitarampura, Khera,
Hathgi, Dhuwaliya, Naia Goan, Kantoli,
Malpura, Laxmipura, Indoli (Malpura),
Tonk (Rajasthan)

Chosla, Arnia, Denchwas, Bassi
(Malpura), Tonk
(Rajasthan)

Bhipur, Chawandia, Sawaria, Malpura,
Kantoli (Malpura) Tonk (Rajasthan)

Dungarpur, Ashpur, Sagawara,
Bhichiwara, Simalwara and Jothari,
Dungarpur (Rajasthan)

Garsa (Himachal Pradesh)

Input distribution to farmers under various schemes of the institute
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SALIENT RESEARCH ACHIEVEMENTS

Prolificacy rate has gradually increased in
Avishaan and GMM genotypes over the years
from 32.69 and 54.31% in the year 2012 to
69.18 and 70.27% in 2017. In the institute flock,
93.65% Avishaan and 97.65% GMM lambs born
during the year 2017-18 were found carrier of
FecB gene. The ewe productivity efficiency
(EPE) of 26.28 kg in Avishaan and 19.09 kg in
GMM sheep at weaning age (3 months)
achieved. Four units of Avishaan sheep (1 ram +
5 ewes) established in Rajasthan, Maharashtra
and Jharkhand states. In addition, 27 Avishaan
rams sold to the farmers for intoroducing
prolificacy in their sheep flocks. The prolificacy
rate in farmers flock is also increasing and this
year a prolificacy rate of 89.5% is recorded.

Dumba (fat tailed) sheep maintained on stall
feeding in farm are performing well. They
attained body weights of 4.25, 28.5, 43.2 and
67.66 kg at birth, 3, 6 and 12 months of age,
respectively. Dumba sheep milk analysed for
constituents and it was found that it contained
8.63% fat, 3.50% protein, 3.93% lactose and
16.09% total solid. It indicates that Dumba
sheep milk is rich in fat and total solids than
other species like goats and cow.

A new practice of one-time stripping and
supplementing milk replacer to lambs has been
developed and adopted. Stripped milk was used
for milk product preparation and making
available to consumers. In place of milk, milk
replacer supplemented to lambs. Such practice
provided extra income of Rs. 300 to 400 per
lamb without compromising body weights and
growth of lamb up to 3 months of age.
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Feeding of roasted soya + linseed along with
khejri leaves to finisher lambs gave better
performance, and quality carcass of desirable
fatty acid composition. Strategic grazing for two
hour coupled with stall feeding in lambs
resulted in improved carcass quality with
desirable fatty acid composition.

Avikhad developed from sheep manure, wool
waste and agricultural waste. The application of
Avikhad (@ 6.25 t/ha) along with the bio
fortification with Cu (@ 5kg/ha) + Zn (@
10kg/ha) found ideal practices for Napier and
Dolichus lablab fodder crops.

The effect of natural antioxidant - hydroxytyrosol
(HT) on freezing ability of ram semen studied. It
was found that addition of HT (@ 80 uM)
protected the semen against H202 induced lipid
peroxidation and improved the post-thaw
physico-morphological characteristics of
cryopreserved semen. Further use of frozen
semen supplemented with 80 uM HT increased
the laming rate to 60.0% by fixed time
laproscopic Al method in ewes.

The effect of climate change on sheep was
studied by analysing the data of Avikalin over
the period of 40 years. It indicated that in
Avikalin lambs (3-6 months of age), one unit
increase in THI over 25-27 decrease the average
daily gain (ADG) by 10 g.

The demand of ready to eat and functional and
healthy meat products is increasing in the
market. To meet demand, mutton spread and
mutton cookies developed from sheep meat.



They are ready to eat, shelf stable snack type,
convenience product. Moreover, they are rich
sources of animal protein and energy with high
biological value.

The use of natural antioxidants in place of
harmful chemical in meat products to improve
shelf life are need of the hour to protect
consumers from hazardous chemical effect.
Khejri leaves, custard apple leaves, amaltas
leaves and pumpkins seeds found in the region
are analysed for antioxidant properties. The
study showed that they can be used as natural
preservative in minced meat.

Different types of extracts from Aloe vera,
cactus, nargundi and chota gokharu showed
ovicidal and larvicidal activities against
Haemonchus contortus on in-vitro assays.

The institute has developed resistance lines of
Malpura and Avikalin sheep against H.
contortus, these lines (maintained without
drenching) are performing comparable with the
suseptible lines (maintained with drenching) at
the farm. For early selection of lambs, selection
indices constructed by targeting pre-drench
populations.

Modified worm management programme (one
drench/annum) in place of 3-4 drenching per year,
implemented in controlling the gastrointestinal
nematodosis in farm and field flocks of
Rajasthan. This has saved Rs 6-7 /sheep/year
beside other benefits of reduced drug use.

Chilled wind have adverse effect on health of
lambs. It has been found that, the daily rate of
neonatal lamb mortality at WCI <300.0
kcal/m’/h was 0.26 lambs/day which increased
to 0.41 lambs/day at WCI >400.1 kcal/m’/h.

After supplementation of milk replacer for 27
days to neonatal Avishaan lambs, it was
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observed that from a month old lamb on the
basis of average weight harvested / ewe the net
return increased to Rs. 72.63 per ewe over
control lambs.

The observations on disposal rate of lambs
showed maximum disposal rate (30.0%) in
lambs from ewes with low body condition score
(BCS) and high composite udder score (CUS)
while no disposal of lambs from ewes with high
BCS and high CUS.

Al with chilled semen perfected and used in
field flocks. This year lambing rate of 69.23%
achieved on fixed time Al with liquid chilled
semen (twice after 48 and 56 h of sponge
removal) in field flocks.

Rabbit fur is one of the important products of
rabbit farm, can contribute sizable to income of
farm. Rabbit fur processing and preparation of
various products like jacket, purse, caps have
been standardized and popularized.

The new approach of utilizing coarse wool in an
innovative light weight quilt in place of cotton
has been targeted. A processing technique has
been developed for the preparation of light
weight quilt from coarse wool. The coarse wool
quilt weighs about 975 g in a size of 7 x 5 ft. It
has thermal insulation value (Tog value) of 3.23,
which is considered as ideal for protecting
human beings from the cold.

Natural dye in place of chemical has several
advantages and also well in demand. Peanut
skin is an agricultural processing waste, which
can be successfully utilized for the dyeing of
textiles. The dye was extracted from roasted
peanut skin. It yields about 22.8% crude dye on
aqueous extraction.

Institute and its Regional Stations have supplied
elite 761 sheep, 161 Sirohi goats and 317
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rabbits to the farmers for genetic improvement
of their flocks.Progenies born to supplied elite
rams of institute improved 8-10% body weights
of lambs at 6 months in the farmer’s flock.

Institute reached to farmers with improved
technology through various government
initiated programmes. Sansad Adarsh Gram
Yojna (4 villages covering 24 flocks) and Mera
Gaon Mera Gaurav (18 villages at Main campus
and Regional stations) and farmer FIRST (4
villages covering 22 flocks) were major
programmes. Institute organised National
Sheep and Wool Fair at Avikanagar campus
where 3500 farmers from different states
attended and benefited.

A total of 40 research papers published (21 in
National and 19 in International Journals). 21
research papers published in Journals of 6-8

NAAS rating and 4 research papers in >8.00
NAAS rating.

Institute organised 28 training programmes for
farmers and officials during the year for skill
development in sheep and goat rearing. A total
of 631 persons attended, including 558 farmers
and 73 officials. Training programme on
Advances in Small Ruminant Production System
organised for 22 veterinarians from six different
states. A self sponsored training programme on
natural dyeing organised by the institute
wherein 15 M.Sc, Ph.D. students and faculty
members from different state universities
participated.

A government initiative of the Swachcha Bharat
Abhiyan, Cashless transaction, Biometrics and
ERP system implemented effectively in the
institute.

Quinquennial Review Team (2011-16)

Dr M.L. Madan, Chairman
Retired Vice Chancellor
DUVASU, Mathura, Anugreh
Madan Lodge, 842, Sector 6
Urban Estate Karnal—132 001

Haryana

Dr K.T. Sampath, Member

Retired Director, NIANP, Bangaluru
FFO02, Passion Parradise 45, First
Main, First Block Thyagaraja nagar
Bangalore - 560 028 Karnataka

Dr P.S. Birthal, Member
Principal Scientist, ICAR - NCAP
D.P.S.Marg, Pusa, P.B. No. 11305
New Delhi—110 012
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Dr. Anil E. Nivsarkar, Member
Retired Director NBAGAR, Karnal
A-202, Satej Apartment

Opp. Cambay Grand Hotel

Near Sola Over Bridge, Thaltej
Ahmedabad - 380 054 Gujarat

Dr N. Kondaiah, Member

Retired Director, NRC on Meat Hyderabad
E-84, Srinivas Heights

Adarsh Nagar,Uppal

Hyderabad - 500 039 Telengana

Dr C.P. Swarnkar, Member Secretary
Scientist (SG), ICAR- CSWRI
Avikanagar

Jaipur — 304 501 Rajasthan



Research Advisory Committee (2017-20)

Dr V. Prabhakar Rao
Former Vice Chancellor, SVVU

Flat No 202, H. No. 3-6-492, Ravi Kiran Apartments,

Himayat Nagar
Hyderabad 500 029 Telangana

Dr R.S. Gandhi

ADG (AP&B)

Animal Science Division

ICAR, Krishi Bhawan New Delhi

Dr Ranajit Roychoudhary

Prof and Head (LPM)

College of Veterinary Science, (AAU)
Khanapara, Guwahati 781 022 Assam

Dr Arun Kumar Tomar
Director

ICAR-CSWRI

Avikanagar 304 501 Rajasthan

Institute Management Committee

Director, Chairman
ICAR — CSWRI
Avikanagar — 304 501 Rajasthan

Director, Member

Sheep Husbandry Department,
Government of J&K

Srinagar - 190 008 J&K

Prof. Tribhuwan Sharma, Member
Director (PME)

RAJUVAS

Bikaner - 334 001 Rajasthan

Dr Sumant Vyas, Member

Principal Scientist (Animal Reproduction)
ICAR - NRCC

Bikaner — 334 001 Rajasthan

Sh. Manish Wadhera, Member
F&AO

ICAR, Krishi Bhavan

New Delhi- 110 001

Chief Administrative Officer, Member Secretary

ICAR — CSWRI
Avikanagar 304 501 Rajasthan
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Dr Lal Krishna

Animal Husbandry Commissioner GOI (Retired) and ADG
(AH), ICAR (Retired)

C-302, Exotica Elegance Ahima Khand — I, Indirapuram
Ghaziabad 201 014 UP

Dr R.S. Sahota

Director, Extension Education (Retired)
GADVASU 260, Vikas Nagar, Pakhowal Road
Ludhiana 141 002 Punjab

Dr Avtar Singh

Principal Scientist (Retired)

Flat No L/D GF 312, CHD City Sector 45 Opposite
Karan Lake Karnal 132 001 Haryana

Dr A.K. Shinde

Principal scientist & In charge PME
ICAR-CSWRI

Avikanagar 304 501 Rajasthan

Assistant Director General (AP&B), Member
ICAR, Krishi Bhawan
New Delhi 110 001

Director, Member

Department of Animal Husbandry,
Government of Rajasthan

Jaipur - 302 015 Rajasthan

Dr H.K. Narula, Member
Principal scientist (AG&B)
ARC (CSWRI)

Bikaner - 334 006 Rajasthan

Dr. U.B. Chaudhary, Member
Principal Scientist (Animal Nutrition)
ICAR - CIRG

Makhdoom — 281 122 UP

Dr Bharat Bhusan, Member
Principal Scientist (AG&B)
ICAR - IVRI

Izatnagar — 243 122 UP
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ENHANCING MEAT PRODUCTION

Elite sheep germplasm sold/distributed during 2017-18

250+

200

Number

100 :
Malpura

50

Institute Project (AGB/01/01/17-20) on Genetic
improvement & evaluation of prolific Avishaan sheep

RC Sharma, GR Gowane, Rajiv Kumar, Arun Kumar Tomar, IS
Chauhan (from 26.02.2018) and OP Koli

The objective of study is to evaluate the production
performance of Avishaan sheep under the farm and
field conditions and to build up a flock of sizable
number. At the farm, the mean body weights of
Avishaan sheep at birth, 3, 6 and 12 months of age
were 2.91, 17.25, 24.36 and 32.52 kg and of Garole x
Malpura and back cross with Malpura (GMM) were
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Growth and reproductive performance of different genotypes

Parameter

Mean body weight (kg)
Birth
3 months
6 months
12 months

Reproduction
Tupping%
Lambing% (tupped basis)
Lambing % (available basis)
Litter size at birth

Type of births (%)
Single
Twins
Triplets
Quadruplets

EPE (kg harvested/ewe)
At birth
At 3-month

Mean GFY (kg)
1st six monthly
Adult annual

Annual survival (%)
0-3 Month
3-12 Month
Adult

Avishaan Malpura GMM

291 3.31 2.32
17.25 16.56 13.49
24.36 25.76 19.68
32.52 32.25 27.71

99.38 96.05 85.26
91.25 97.18 90.36
164.00 - 143.16
1.75 1.03 1.80

30.83 89.71 PONE
58.90 10.29 56.76

8.90 = 13.51
137 = =
4.38 = 3.78
26.57 = 19.09

0.752 0.711 0.444
1.134 1.051 0.823

95.75 97.42 95.77
96.70 98.95 97.25
96.44 96.94 97.42




2.32, 13.49, 19.68 and 27.71 kg, respectively. In
Avishaan sheep, the ewe productive efficiency (EPE)
at birth and weaning (3 months) was 4.38 and 26.57
kg, and in GMM sheep, it was 3.78 and 19.09 kg. The
mean annual greasy fleece yield (GFY) in Avishaan
and GMM was 1.134 and 0.823 kg, respectively.

The annual tupping rate in Avishaan and GMM sheep
was 99.38 and 85.26% and lambing rate on tupped
basis was 91.25 and 90.36%, respectively. The
prolificacy rate in Avishaan and GMM ewes was 69.18
and 70.27% with litter size of 1.75 and 1.80,
respectively. The FecB gene carrier rate in Avishaan
and GMM lambs (born during spring 2018) was 96.6
and 100.0% respectively. The survivability rate
during 0 3, 3 12 months and adult stage in Avishaan
was 95.75, 96.70 and 96.44% as compared to 95.77,
97.25 and 97.42% in GMM, respectively.

Under multilocation field testing programme, four
units (1 ram + 5 ewes) of Avishaan sheep were
established in Rajasthan, Maharashtra and Jharkhand
states besides 27 breeding Avishaan rams were sold
to farmers. A total of 39 lambs was born from 19
ewes with a prolificacy rate of 89.5% and litter size of
2.05 at birth.

Mega Sheep Seed Project (MSSP) on Genetic
improvement of Malpura sheep for mutton
production in farm and field

GR Gowane, Ved Prakash (Upto 21.06.2017), Arun Kumar
Tomar, Raj Kumar, Kalyan De and RR Meena

The main objective of the project is to produce 50
Malpura breeding rams every year and to cover about
2500 breeding ewes in the field. In the farm unit, the
least squares means for body weights of lambs at
birth, 3, 6 and 12 months of age were 3.31, 16.56,
25.76 and 32.25 kg, respectively. Average daily gains
during 0-3, 3-6 and 6-12 months were 147.19, 89.95
and 40.97 g, respectively. The overall least squares
means for 1st and adult six monthly and adult annual
GFY were 0.711, 0.500 and 1.051 kg, respectively.
Tupping rate was 96.05%, whereas lambing rate on
tupped basis was 97.18%. Age at first service and age
at first lambing for ewes bred first time in 2017 were
496.06 and 648.00 days, respectively. Annual
survivability during 0-3, 3-6, 6-12 months and adult
stage was 97.42, 99.06, 98.84 and 96.94%,
respectively. A total of 75 Malpura rams was sold /
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distributed to farmers (34 rams to registered farmers
and 41 rams to other farmers). The superiority of
distributed rams over population means for body
weights at birth, 3, 6, 9 and 12 months of age were
16.31,17.22,18.68, 13.92 and 13.80%, respectively.

The characterization of complete myostatin gene
(~8kb) and its association with growth traits in
Malpura sheep was studied. It showed that promoter
region had a significant association (P<0.05) with live
weights at 12 months of age, ADG and Kleiber ratio
from 6 to 12 months of age. The average sex ratio was
50.43. The higher is the birth weight, better is the
chances of male birth. The study also indicated the
effects of nutrition and dam weights on sex ratio of
lamb born. The effects of sires on producing a
particular sex of lambs in their lifetime was also
observed. The additive genetic variance was low for
the sex ratio in Malpura sheep (h2 = 0.04+0.01).
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Compartaive growth of Malpura lambs in farm and field flocks

In the field, this year a total of 46 farmers from 22
villages of 3 centres was covered. A total of 4138
sheep, including 2718 breeding ewes were covered.
Least squares means for body weights at birth, 3, 6
and 12 months age were 3.45, 14.44, 20.41 and 26.04
kg, respectively. Progeny born from institute ram
compared to field rams, attained higher body weights
at 6 months (20.57 vs. 20.16 kg), 9 months (26.57 vs
25.95 kg) and 12 months (32.15 vs 30.98 kg). The
overall least squares means of GFY per clip for 2017
was 0.494 kg. The annual lambing rate was 78.36%. A
total of 10961 vaccinations, 3746 deworming and
17164 treatments were carried out in field flocks. In
the field, data on sale receipt from lambs were
collected from 46 farmers, showed that farmers sold
their lambs at the rate of Rs. 2153/- for 0-3 month,
Rs. 2034/- for 3-6 month, Rs. 2548/- for 6-12 months
old lambs and Rs. 4061 /- for adult sheep.
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Institute Project (PHY/01/16-20) on Performance
appraisal of Dumba (fat tail / rump) sheep

Davendrar Kumar, LLL Prince (upto 13.07.2017), SK Sankhyan,
Arpita Mohapatra, SMK Naqvi and RC Sharma (from
14.07.2017)

The overall means of body weights (2013-18) at
birth, 3, 6 and 12 months of age were 4.25, 28.50,
43.20 and 67.60 kg, respectively. The overall means of
average daily gain in body weights were 280.52,
161.89, 143.37 and 124.30 g during 0-3, 3-6, 6-9 and
9.12 months of age respectively. The overall means of
GFY in hogget and adult at 6 monthly intervals were
0.485 and 0.415 kg, respectively in 2017-18. Annual
tupping, lambing rate on tupped basis, twinning rate
and inter-lambing period were 86.4%, 89.5%,15.0%
and 260.3 days, respectively. The survivability rate
during 0 3, 3 12 months and adult stages of age was
93.55,100.00 and 94.74%, respectively.

Semen production and sperm motion characteristics of Dumba rams

Parameter Range (Mean)
Ejaculate volume (ml) 0.2-2.3(0.93)
Sperm concentration (10°/ml) 1820 -5320 (3373.3)
Sperm motility (%) 57 -99(93.2)
Rapid motile sperm (%) 37 -96 (83.9)
Medium motile sperm (%) 2-20(9.7)
Slow motile sperm (%) 0.9-20(2.1)
Linearity (%) 45-93 (61.3)
Straightness (%) 72 -93(83.2)
Elongation (%) 43 -52 (46.9)

VCL (um/s) 176.3 —320.1 (253.1)
VAP (um/s) 119.6 —214.8 (171.8)
VSL ((um/s) 99.0—194.3 (149.1)
ALH (um) 2.7-9.1(7.53)
BF (Hz) 13.4 - 26.8 (19.9)
Area ((um?) 3.9-5.3(4.62)
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Dumba sheep

The adaptability parameters of Dumba sheep were
studied. The mean respiration rate, pulse rate and
skin temperature differed significantly (P<0.05)
between seasons while no seasonal variation was
observed in rectal temperature. Feed and water
intake was significantly (P<0.05) influenced by
season with the highest intake in summer followed by
winter and spring. The feed conversion ratio of
Dumba lambs was found 2.08:1.00 during pre-
weaning (0-3 months) age. The average total milk
yield of Dumba ewe was 72 litres in a lactation period
of 90 days. Dumba milk contained fat, protein, lactose
and total solid contents of 8.63, 3.50, 3.93 and
16.09%, respectively. The semen parameters of
Dumba rams were studied and found within normal
range during autumn season.

DBT Project on Functional assays of the bone
morphogenetic protein-1B associated with high
prolificacy in sheep

Vijay Kumar (From 01.07.2017), Satish Kumar (Upto
30.6.2017), S.M.K. Naqvi, Davendar Kumar and Rajeev Kumar

The full-length cDNA of BMPR1B excluding the signal
sequence was successfully amplified by PCR and
cloned into pET28c expression vector. The positive
clones were screened by colony PCR and confirmed
by RE digestion of purified plasmids from colony-
PCR-positive clones with BamHI and EcoRI/Xhol
restriction enzyme. The BMPR1B and its extracellular
domain peptide insert of 1509 bp and 312 bp were
released from the recombinant plasmids after the RE
digestion respectively. The recombinant BMPR1B and
peptide were optimally expressed in E. coli BL-21 by
induction with 1mM IPTG for 4 h at 37°C. The
expressed protein was present as inclusion bodies
and released after lysis with denaturing lysis buffer
containing 8M urea. The peptide were purified by
affinity chromatography on a Ni-NTA column under
denaturing condition. Purified proteins were eluted



with 250 mM imidazole. The peptide Were confirmed
as 56 kDa and 15 kDa band size by SDS-PAGE and
western blotting.

The expression profile of fecundity related genes in
treated granulosa cells in Fec B carrier and non-
carrier ewes was studied by quantitative real-time
PCR. The effect of genotypes, anti BMPR1B antibody
and BMPR1B antagonist Dorsomorphin on the
expression of various transcripts was analyzed. The
fold change in the expression levels of the genes in
both the groups was calculated based on delta-delta
Ct method, by taking wild type Malpura as a control.
Results indicated the expression of the BMP-2 was
down regulated in prolific sheep ovary as compared
to Malpura. Similarly, expression of the Smad-3 and
BMP-15 was significantly (P<0.05) higher in GMM
(++) sheep as compared to GMM (BB) sheep.
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AICRP Project on Genetic improvement of Sirohi
goats for meat and milk production

SS Misra, Arun Kumar Tomar, GR Gowane and PK Mallick
(From 26.02.2018)

The overall least squares means for body weights of
kids (born during 2013-14 to 2017-18) at birth, 3, 6
and 12 months of age were 2.96, 12.87, 20.65 and
31.01 kg, respectively. The average daily gain was
109.84 and 67.86 g from 0-3 and 3-12 months of age,
respectively. The least squares means of milk yield of
does kidded during 2012-13 to 2016-17 at 90 days,
150 days, total lactation milk yield and lactation
length were 71.35, 99.68 and 112.78 litre and 189.73
days, respectively. The annual tupping and kidding
rate on tupped basis was 97.76 and 100.39%,
respectively with a litter size of 1.15. The annual
mortality rates in 0-3, 3-6, 6-12 month old kids and
adults were 4.23, 0.46, 0.95 and 0.35%, respectively.
A total of 161 goats (98 male and 63 female) were
sold to farmers, Government and non-government
agencies for breeding and improvement of their flock.
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Institute Project (AGB/02/02/17-20) on Genetic
improvement of Chokla sheep for carpet wool
production

Ashish Chopra, AK Patel, Nirmala Saini, Ashok Kumar, PR
Sharma and RK Singh

During the year, Chokla lambs attained least squares
means of body weight of 3.32, 16.94, 23.28 and 31.68 kg,
respectively at birth, 3, 6 and 12 months of age. The
overall least squares means for ADG during 0-3, 3-6 and
6-12 months were 151.00, 63.38 and 71.39 g,
respectively. The least squares means for lamb’s [, Il and

III clips were 0.714, 0.635 and 0.570 kg, respectively.
The least squares means for adult’s annual, spring,
autumn and winter clips were 2.042, 0.696, 0.725 and
0.618 kg, respectively. The overall means for
medullation, fibre diameter and staple length were
20.53%, 32.72p and 5.00cm, respectively. The tupping
and lambing rate on tupped basis was 96.01 and
87.56%, respectively. The selection differentials for 6
month body weights and 6 monthly first GFY were 3.03
kg and 171 g, respectively. The overall survivability of
Chokla sheep was 98.11%. A total of 35 animals (27
males and 8 females) was sold during the year.

Performance of wool type sheep breeds

Parameter Chokla Marwari
Mean body weight (kg)
Birth 3.32 3.23
3 month 16.94 17.57
6 month 23.28 24.81
12 month 31.68 33.53
Reproduction
Tupping% 96.01 96.31
Lambing% (tupped basis) 87.56 91.53
Mean GFY (kg)
1st six monthly - -
Adult annual 2.042 1.375
Wool quality
Staple length (cm) 5.00 5.67
Fiber diameter (W) 32.72 39.82
Medullation (%) 20.53 47.59
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Magra Avikalin Bharat Merino  Synthetic sheep
3.09 3.13 3.99 3.64
16.22 19.43 20.05 15.13
23.66 23.29 25.31 18.10
31.55 30.09 34.33 24.79
96.36 68.81 89.47 92.48
85.45 91.05 92.45 81.30
- 2.240 - 0.630
1.886 2.070 2.490 2.370
5.18 3.48
34.52 19.02
39.90 0.70



Network Project on Improvement of Marwari
sheep for carpet wool production through selection

HK Narula, Ashish Chopra, Ashok Kumar, PR Sharma, Om
Prakash and Vimal Mehrotra

The overall least squares means of body weights at
birth, 3, 6 and 12 months were 3.23, 17.57, 28.03 and
33.53 kg, respectively. The targets fixed for body
weights at 6 and 12 months of age were achieved.
Average daily gains during 0-3, 3-6 and 6-12 months
were 158.54, 76.08 and 53.13 g, respectively. The
annual tupping and lambing rate on tupped basis
were 96.31 and 91.53%, respectively. The least
squares means for adult spring, autumn, annual and
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lambs I and II clips were 659.74, 627.05, 1375.35,
503.31 and 536.05 g, respectively. The least squares
means for fibre diameter, per cent hetro and hairy
fibres, medullation, staple length and crimp were
39.82p, 35.64%, 11.94%, 47.59%, 5.67cm and 0.69
per cm, respectively. The overall survivability of
Marwari flock was 98.85%. The ewe productivity
efficiency at birth, 3 and 6 month weights were 3.38
kg, 18.08 kg and 25.84 kg, respectively during the
year 2017. A total of 60 males and 31 females were
sold to the farmers for rearing and genetic
improvement in the flocks. The estimated genetic
parameters from data on 3956 lambs born during
2007-17 are as under:

Estimates of heritability (diagonal), genetic (above diagonal) and phenotypic (below diagonal) correlations of body weights and GFY1 in
Marwari sheep

Traits B. wt. 3 wt. 6 wt.
B. wt. 0.327+0.03 0.61+0.07 0.36%0.09
3 wt. 0.36+0.01 0.143+0.02 0.85+0.04
6 wt. 0.25+0.1 0.67+0.01 0.176+0.02
9 wt. 0.23£0.02 0.62+0.01 0.7940.01
12 wt. 0.22+0.01 0.49+0.01 0.63£0.01
GFY1 0.05£0.01 0.14+0.01 0.19£0.01

Semen of 20 Marwari rams used for breeding was
evaluated. pH of semen ranged from 6.8 to 7.4 with
>70% individual sperm motility and >3 mass motility
(0-5 scale). A total 20 Marwari ewes were inseminated
with fresh diluted semen during breeding season, the
overall conception rate of 63.6% was achieved.

Network Project on Evaluation and genetic
improvement of Magra sheep in field conditions

AK Patel, HK Narula, Nirmala Saini, Ashish Chopra, Ghous Ali,
PR Sharma and Madan Lal

At the farm level, the overall least squares means of
birth, 3, 6 and 12 month weights were 3.09, 16.22,
23.66 and 31.55 kg, respectively. The overall least
squares means for ADG of Magra lambs during 0-3, 3-
6 and 6-12 months were 146.04, 75.91 and 43.71 g,
respectively. The overall tupping and lambing on
ewes tupped basis were 96.42 and 88.14%,
respectively. The least squares means for lambs I, II
and III clips were 0.599, 0.729 and 0.509 kg,

9 wt. 12 wt. GFY 1
0.32£0.09 0.17+0.09 0.18%0.19
0.87+0.05 0.73£0.07 0.03%0.22
0.96+0.02 0.82£0.05 0.12+0.21
0.217+0.03 0.92+0.03 -0.15+0.22
0.80+0.01 0.245+0.04 -0.334£0.22
015+0.01 0.13%0.20 0.039+0.01

respectively. The least squares means for adult
annual GFY was 1.886 kg (0.567 kg in spring, 0.573
kg in autumn and 0.690 kg in winter clips). The least
squares means for fibre diameter, per cent hetro and
hairy fibres, medullation, staple length and crimp
were 34.52p, 31.90%, 8.10%, 39.90%, 5.18 cm and
0.80 per cm, respectively. The overall annual
survivability of the flock was 98.45%. A total of 35
males was sold to the farmers for rearing and genetic
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improvement in the flocks. In field flocks, the overall
least squares means of birth, 3, 6 and 12 month’s
weights were 2.96, 15.46, 21.68 and 28.51 kg,
respectively. There was an improvement of body
weights at birth, 3, 6 and 12 months by 10.28, 9.17,
8.12 and 8.01%, respectively in lambs born from the
rams of institute as compared to lambs born from the
rams of farmers. The overall means for GFY in spring,
autumn and winter were 0.605, 0.618 and 0.550 kg in
adult and 0.532, 0.496 and 0.638 kg in hoggets. The
mean fibre diameter, staple length and medullation
were 36.94 1, 6.04 cm and 39.06%, respectively. The
overall lambing on ewes available basis was 79.23%.
A total of 15 health camps was organized and
vaccinated 7753 sheep for ET and 5940 for sheep
pox. The anthelmintic drench was given to 15313
sheep. The annual mortality was 7.06% in field flocks.

Magra ram distribution

The beneficial effect of multi-nutrient mixture (MNM)
on lamb’s growth was demonstrated in two
experimental trials. A total of 207 lambs of seven
farmers was supplemented MNM (@ 100-150 g/day).
An additional body gain of 2.22 to 3.75 kg was
recorded in supplemented lambs. Ten off-campus
(357 farmers) and nine on-campus (237 farmers)
training programs were organised. A total of 9 Magra
rams was purchased from field flock and Livestock
Farm, RAJUVAS, Bikaner. A total of 36 breeding Magra
rams were distributed to farmers.

Institute Project (NTRS/03/01/17-20) on Genetic
improvement of synthetic sheep for fine wool
production

KS Rajaravindra (From 28.10.2017), OH Chaturvedi, SR
Sharma and IS Chauhan (Up to 12.01.2018)

The overall means of body weights at birth, 3, 6 and
12 months of age in synthetic sheep were 3.64, 15.13,
18.10 and 24.79 kg, respectively. The annual tupping
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and lambing rates on tupped basis were 92.50 and
81.30%, respectively. First six monthly GFY in lambs
and adult annual was 0.630 and 2.37 kg, respectively.
The staple length, fibre diameter and medullation
were 3.48 cm, 19.02 p and 0.70%, respectively in 6
monthly clips from lambs. The EAMR and EADR were
0.1.20 and 0.27 per 1000 animal days, respectively.
The major clinical affections were related to
alimentary system (40.4%), skin and musculoskeletal
system (30.7%) and circulatory system (10.9%).
Pneumonia and cold exposure were a major causes of
death in weaner lambs and Blue Tongue disease
contributed 11.4% to overall mortality. A total of 95
sheep (46 males and 49 females) were sold to farmers
in the region for genetic improvement of flocks.

Institute Project (SRRC/04/01/17-20) on Genetic
improvement of Bharat Merino sheep through
selective breeding

P Thirumurugan (From 12.01.2018), PK Mallick (Upto
06.02.2018), AS Rajendiran, G Nagarajan, SMK Thirumaran, S
Rajapandi (Upto 06.02.2018) and G Murali

Bharat Merino sheep attained body weights of 3.99,
20.05, 25.31 and 34.33 kg at birth, 3, 6 and 12
months of age, respectively. The average daily gains
during 0-3, 3-6 and 6-12 months of age were 178.29,
58.44 and 50.13 g, respectively. Selection differential
were 3.28 kg for six-month body weight and 110 g for
first wool clip. Annual tupping and lambing on
tupped basis were 89.47 and 92.44%, respectively.
The annual mean of GFY was 2.49 kg (2.67 kg in
males and 2.42 kg in females). The survivability
between 0-3 months, 3-6 months, 6-12 months and
adults was 97.25, 99.24, 97.61 and 99.65%, respectively.
A total of 134 sheep (57 rams and 77 ewes) were sold
to organizations/progressive farmers for breed
improvement in different parts of Karnataka and
Tamil Nadu.

Institute Project (SRRC/04/02/17-20) on
Performance evaluation of Avikalin sheep in sub-
temperate region of India

SMK Thirumaran, PK Mallick (Upto 06.02.2018), P Thirumurugan

(From 12.01.2018), G Nagarajan, AS Rajendiran, S Rajapandi
(Upto 06.02.2018) and G Murali

The overall body weights of Avikalin at birth, 3, 6 and
12 months of age were 3.13, 19.43, 23.29 and 30.09
kg, respectively. The average daily gains during 0-3, 3-



6 and 6-12 months were 181.11, 42.88 and 37.77 g,
respectively. The annual tupping and lambing on
tupped basis were 68.81 and 91.05%, respectively.
The average adult annual GFY was 2.07 kg (2.62 kg in
males and 1.86 kg in females). In lambs, first GFY was
2.24 kg (2.36 kg in males and 2.10 kg in females). The
survivability between 0-3, 3-6, 6-12 months and
adults was 98.96, 98.46, 100.0 and 87.79%,
respectively. A total of 73 sheep (30 males and 43
females) was sold for breed improvement.

Institute Project (AGB/01/02/17-20) on
Identification of genetic and non-genetic factors
responsible for lustrous wool trait in Magra sheep

Rajiv Kumar, AS Meena, Seiko Jose, Ajay Kumar and Ashish
Chopra

Wool samples of Magra sheep were collected from
Arid Regional Campus, Bikaner. The fibre diameter
and medullation of wool samples were 30-40u and
30-40%, respectively. The samples from field flocks
were also collected and showed wide variation both
in fibre diameter (36-53 p) and medullation (3-75%).
On g-PCR, it was observed that typel hair cortex
keratin (K1.2) was significantly (P<0.05) up regulated
in lustrous fibre. On the normalization of g-PCR,
results for the level of input RNA, a significant
difference was observed between mean transcript
levels of high and low lustrous Magra population.
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For gene encoding the glycine/tyrosine-rich KAP6.1,
KAP7 and KAP8 showed lower expression in follicles
of high lustrous sheep than in low lustrous sheep.
Significantly up regulation of K1.2 and down
regulation of K2.9 transcripts was observed in
lustrous wool follicles. Intact sizes of KAP6, KAP7 and
KAP8 PCR products were confirmed on agarose
electrophoresis. A total of 100 sequences was aligned.
Nucleotide sequence analysis revealed 4, 30 and 7
SNPs of KAP6, KAP7 and KAP8 gene, respectively.
Most of the SNPs were located to 5" and 3’ UTRs. In
KAP6 none of these SNPs were located in ORFE. In
KAP7 gene sequence, 14 SNPs were located in ORF
which leads to 9 non-synonymous mutations. In
KAP8 gene, only one SNP was located in ORF which
leads to non-synonymous mutation (Tyrosine ->
Asparagine).
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SHEEP NUTRITION, PHYSIOLOGY AND ADAPTATION

Protection of sheep from climate change

Diet for .
reducing GHG emissions

Conservation of fodder (silage)

Institute Project (NUT/01/01/17-20) on Nutritional
assessment of multiple foetus bearing Avishaan
ewes for complete production cycle

SK Sankhyan, A Sahoo, RS Bhatt, AK Shinde, Krishnappa B and
P Thirumurgan (upto 09.01.2018)

The energy and protein requirements of prolific
Avishaan sheep were assessed under stall-feeding
with 20 and 10% increments in metabolizable energy
(ME) and crude protein (CP) over and above the
nutrient requirements of ICAR (2013) of non-prolific
ewes during pregnancy and lactation stages.

Pregnancy stage : Twenty pregnant Avishaan ewes
were randomly distributed in two groups and fed 20
(Gr-I) and 10% (Gr-1I) higher ME and CP over and
above the nutrient requirements of ICAR (2013). The
ewes were fed ration consisted of concentrate
mixture and gram straw during last 2 months of
pregnancy. The level of concentrate was adjusted
based on the increment in body weight due to foetal
growth and the roughage was fed ad libitum. A
digestion trial was conducted during 18-20 weeks of
pregnancy. DCP intake in Gr-I and Gr-II was 7.50 and
6.08 g/kgW®” as compared to 6.04g/kgW*” (ICAR,
2013). ME intake in Gr-I and Gr-II was 0.75 and 0.67
M]/kgW*” as compared to 0.69 M]/kgW®” (ICAR,
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2013). No significant differences were observed for
initial and final body weights in both the groups.

Lactation stage : The same plane of nutrition was
maintained during the post-partum period. The level
of concentrate was adjusted based on lactation curve,
higher amount of concentrate during early lactation
to support milk yield and to prevent body weight
losses, which was subsequently reduced during mid
and late lactation (3 months). A digestion trial was

Plane of nutrition of Avishaan ewes

Pregnancy Lactation
Parameter Gr-| Gr-ll Gr-l Gr-1l
(20%) (10%) (20%) (10%)

Dry matter intake

g/d 1234 1194 1464 1315

g/kg BW 33.96 32.01 46.54 41.48

g/kgW*” 82.32 79.08 110.5 98.35
Digestible crude protein intake

g/d 112.4 91.8 144.8 107.6

g/kg 3.04 246 426  3.40

g/kg w*”® 7.50 6.08 10.90 8.05
Metablisable energy Intake

MJ/d 11.11 10.17 16.02 13.77

MJ/kg BW 0.30 0.27 0.51 0.43

MJ/kg W°*7 0.74 0.67 1.20 1.03



conducted during 30-45 days of lactation. DCP intake
in Gr-I and Gr-II was 10.90 and 8.05 g/kg W"” as
compared to 8.01g/kg W*” (ICAR, 2013). ME intake
in Gr-I and Gr-1I was 1.20 and 1.03 MJ/kg W"” as
compared to 0.90 MJ/kg W*” (ICAR, 2013). No significant
differences were observed in both the groups.

The daily milk yield of ewes in both the groups
attained peak yield in Il week of lactation then
gradually declined upto VII week. The lambs born
from ewes in Gr-l attained higher weaning weight
(31.74kg) compared to Gr-1I (26.45 kg). Serum Zn
(1.59 & 1.50 ppm), Cu (1.30 & 1.17 ppm), Fe (9.29 &
7.94 ppm), Mn (15.37 & 14.50 ppm), Ca (12.07 &
13.63 mg %) and P (4.06 & 4.70 mg%) levels were
within the normal range in both the groups. Initial
body weights of ewes in Gr-I1 and Gr-II were regained
after 45 and 71 days of lambing respectively.

B Gr-l H Gr-ll

Total milk yield (kg)
© O O = A
© w o ©o© N O

| I ]} v \"/ Vi Vil
Week

Daily milk yield of Avishaan ewes

Institute Project (NUT/01/02/17-20) on Nutritional
approached for improving quality and quantity
mutton production

RS Bhatt, A Sahoo, SK Sankhyan, P Thirumurgan (upto
09.01.2018) and YP Gadekar

Different nutritional interventions were made to
optimize the pre-weaning growth in lambs and for
restructuring the culled ewes for enhancing mutton
yield at economical cost.

Pre weaning lambs

Effect of early weaning and milk replacer
supplementation in lambs : The experiment was
conducted to study the effect of early weaning and
milk replacer feeding on the growth of lambs. In
control group (Gr-I), lambs were maintained on
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suckling up to 90 days of age. In Gr-II, they were
offered milk replacer @ 50 ml daily for one week,
then gradually increased (100 ml to 250 ml) from 20
to 60 days of age. In the modified management, ewes
were stripped once a day in the evening up to 60 days
of lactation and afterward two times in a day up to 90
days of lactation. In Gr-III, lambs were supplemented
milk replacer as in Gr-1I, but for 90 days of age with
stripping of ewes once a day in the evening up to 90
days of lactation.

250 - O Control
H 60 day weaning + MR
§200 1 [0 90 day weaning + MR
é 150 -
c 100 1
3
= 50 -
0
7-60 60-90 7-90
Age (Day)

Effect of weaning age and milk replacer supplementation
on growth of lamb

DCP and ME intakes were 73.1g/d and 2.78M]/d in
Gr-1, 72.4g/d and 2.45M]/d in Gr-II and 75.4g/d and
2.89M]/d in Gr-III respectively. Compared to control
(Gr-1), higher concentration of TVFA (acetic,
propionic and butyric acid) in Gr-II and Gr-III was
observed. The protozoa population was lower in Gr-II
and Gr-III compared to Gr-1.

The body weights of lambs were higher in 90 days
weaning group than 60 days. A significant (P<0.05)
reduction in ADG was observed between 60-90 days
of age in 60 days weaning group (156.6g/d) as
compared to 90 days weaning (237.7g/d) and control
(212.9g/d). The study indicated that lambs weaned at
60 days need additional milk replacer for higher
growth. The lamb rearing system of suckling in the
morning and milk replacer supplementation in the
evening provided a profit of Rs 300-400 per lamb
compared to conventional system.

Finisher lambs

Effect of intensive and intensive + strategic
grazing on lambs performance : Twenty four
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weaner lambs (90 days old) were divided into two
groups of 12 (6 male and 6 female) each. Both the
groups were fed concentrate and dried (chaffed) ardu
leaves ad lib in cafeteria system and let loose in open
shed for two hours in morning and evening. In
addition, lambs in Gr-2 were taken for two hour
grazing. A strategic grazing (2 to 3 h in the morning)
along with ad lib feeding of concentrate and roughage
to lambs after 60 days of age resulted in higher (P<0.05)
growth performance, better FCR and carcass attributes.

Incorporation of roasted soya bean and crushed
linseed with tannin rich leaves in lamb feeding: 48
Malpura lambs (3 month old) were divided into 4
groups and fed finisher ration, consisting of 14% soya
bean roasted and treated with 1% formaldehyde +
pala leaves (Gr-I) 14% soya bean roasted and treated
with 1% formaldehyde + khejri leaves (Gr-1I), 7%
soya bean + 7% crushed linseed and treated with 1%
formaldehyde + pala leave (Gr-III) and 7% soya bean
+ 7% crushed linseed and treated with 1%
formaldehyde + Khejri leave (Gr-1V). Dry matter
intake of lambs in Gr-I, II, III and IV was 638.5, 796.3,
599.1 and 721.7g/d, DCP intake 74.3, 71.7, 72.7 and
77.9g/d and ME intake was 6.49, 6.58, 5.69 and 6.50
m]/d respectively. Nitrogen absorbed and balance
was 15.6 and 9.1g/d in Gr-], 12.4 and 7.1g/d in Gr-I],
12.3 and 5.7g/d in Gr-III and 14.7 and 7.8g/d in Gr-1V,
respectively. Average daily gain of lambs in Gr-I, II, III
and IV was 106, 130,112 and 133g while FCR was
6.11, 5.95, 5.34 and 5.45 in respective groups.

Network programme veterinary type culture -
rumen microbes

A Sahoo and RS Bhatt

[solation and characterization of tannin degrading
anaerobic bacteria: Animals were maintained on stall
feeding on a taniferous diet for adaptive proliferation
of tannin degrading / adapting microbes. Samples of
rumen contents were collected for isolation of tannin
degrading bacteria and processed under anaerobic
condition. A total of eight isolates were identified and
characterized morphologically and biochemically to
ensure strong tannase activity. They were further
characterized on the basis of 16S r-RNA sequence
analysis. The sequence data produced were aligned to
published 16s r-RNA sequence available in the
Genebank using BLAST and multiple sequence
alignment generated using CLUSTAL W.
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Institute Project (PHY/01/01/17-20) on Physiological
interventions for improving sheep fertility and
fecundity

Davendra Kumar, SMK Naqvi, Vijay Kumar, RK Paul,
Krishnappa B, S Bahire, Kalyan De, Arpita Mohapatra and

Raghvendar Singh (From 29.09.2017)

Effect of hydroxytyrosol on freezing ability of ram
semen : To assess the effect of natural antioxidant -
hydroxytyrosol (HT) on freezing ability of ram semen,
pooled semen from 8 Malpura rams was diluted with
Test-Tris-yolk-glycerol extender in four different
aliquots containing 1000 million spermatozoa / ml
and supplemented with different additives (Gr-1:
control, no additive, Gr-2: 2000 uM H202, Gr-3: 80
uM HT, Gr-4: 2000 pM H202 and 80 pM HT). Diluted
semen of all the four groups was frozen in mini
straws. The straws were thawed at 37°C for semen
evaluation. Gr-3 had significantly (P<0.05) higher
sperm of progressive motility (56.34%), rapid
motility (45.47%), mitrochondrial membrane
potential (42.70%), viability (57.63%) and HOS
response percent (25.12%) than control. It was
inferred that HT had a protective effect against H202
induced lipid peroxidation as evidenced by minimum
leakage / production of aspartate, transaminase
(200.38 IU/500 million spermatozoa) and
malondialdehyde (9.44nm/250 million spermatozoa)
in post-thawed semen. Thus, the supplementation of
HT improves the post-thaw physico-morphological
characteristics of cryopreserved semen.
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Effect of Hydroxytyrosol on freezability of ram semen

Effect of hydroxytyrosol on fertility of frozen-
thawed ram semen : To assess the effect of HT at the
rate of 80 uM on in-vivo fertility of ram semen, pooled



semen from eight Malpura rams was diluted with
Test-Tris-yolk-glycerol extender in two different
aliquots containing 1000 million spermatozoa / ml
and one aliquot (treated) was supplemented with 80
uM HT. Diluted semen of all the groups was frozen in
mini straws. The straws thawed at 37°C for 30 sec
were used for in-vivo fertility study on 43 oestrus
synchronized Malpura ewes. Semen of control (n=21)
and treated (n=22) was used for fixed time Al by
laproscope. On 40th day, B-mode ultrasonography
showed higher pregnancy rate for treated (63.63%)
than control (57.14%). However, the lambing on
available basis was 57.14 and 60.00% in treated and
control group, respectively.
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Effect of hydroxytyrosol on sheep fertility following laparoscopic
Al with frozen semen

Biochemical and functional characterization of
ram cauda epididymal plasma : The pH and
osmolality of the isolated cauda epididymal plasma
(CEP) were 6.33 and 376.7 mOsm / kg, respectively.
The progressive motility of the pre-washed cauda
epididymal sperm was reduced significantly (P<0.05)
following the treatment with whole CEP (57.08%) or
its protein-rich fraction (52.66%) as compared to the
protein-free plasma (66.25%) or PBS (75.41%). SDS-
PAGE analysis, showed absence of peptide bands in
the protein-free plasma fraction, however, polypeptide
profile of both the whole CEP and its protein-rich
fraction were identical.

Cryopreservation related changes in the metallo-
protease activity in ram spermatozoa : The total
protein concentration in the fresh-chilled sperm
lysate (2.10 mg/ml) was significantly (P<0.05) lower
than the cryopreserved sperm lysate (3.75 mg/ml).
The gelatin zymography of sperm lysate revealed five
proteases (30-32, 37, 52, 75 and 85 kDa molecular
weight) in cryopreserved sperm as compared to four
proteases (30-32, 37, 75 and 85 kDa molecular
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weight) in fresh-chilled sperm. The gelatinase activity
of two major protease (30-32 and 75 kDa) was
significantly (P<0.05) lower in the cryopreserved
sperm than the fresh-chilled sperm.

kba M 1 2 3 4 5 6 7 8 9 10

Gelatin zymography of sperm proteins of pre-freeze and
cryopreserved ram semen (Lane M, protein marker; 1-5, pre-
freeze sperm proteins; 6-10, post-thaw sperm proteins)

Effect of different cervical dilators on ovine cervix
dilation : In the major breeding season, three groups
of ewes (Gr-1: Misoprostol 5mg/ewe + Oxytocin 10
Ul/ewe, Gr-2: Dinoprostone 0.5 mg/ewe + Oxytocin
10 Ul/ewe, Gr-3: Misoprostol 5mg/ewe +
Dinoprostone 0.5 mg/ewe) were balanced for age (2-
4 yr), parity (2-4), body weight (34.91 kg) and type of
cervix (A: Duckbill-20%, B: Slit-25%, C: Rose-15% D:
Papilla-30% and E: Flap-10%). All the ewes were
synchronized through the intravaginal sponge
protocol. The oestrus response, onset of estrus and
duration of estrus were 94.34%, 28.5 hr and 45 hr,
respectively. Misoprostol, Dinoprostone and Oxytocin
were given 4 hr, 12 hr and 30 min before TCA]I,
respectively. Ewes were subjected to Al with frozen
semen. The cervix of all the ewes was swollen and
protruding. Insemination time varied with cervix
type D>E>C>A>B. However, the time required for
locating the os cervix was higher in treatment group
due to cervical swelling. It was found that all the
combination of cervical dilators was effective in
dilation of the cervix.

Institute Project (PHY/01/02/17-20) on Adaptation
and mitigation of stress in sheep

Kalyan De, Vijay Kumar, Arpita Mohapatra, Krishnappa B, SMK
Naqvi, and Raghvendar Singh (From 29.09.2017)

Amelioration of heat stress through cold drinking
water: Avishaan rams (18) were grouped as Gr-1
(kept in thermocomfort zone <35°C), Gr-2 and Gr-3
(exposed to heat stress inside the climatic chamber).
Gr-1 and Gr-3 rams were provided with ad libitum
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cold drinking water (24-28°C) as against water at
environmental temperature (>38°C) in Gr-2.
Compared to initial body weight, a significant
(P<0.05) decrease was observed in Gr-2 only (45.22
v/s 42.60 kg). The respiration rate, pulse rate, rectal
temperature and skin temperature at afternoon were
significantly (P<0.05) higher in Gr-2 and Gr-3 as
compared to Gr-1. The dry matter intake was
significantly (P<0.05) lower (1153 g) in Gr-2 followed
by Gr-3 (1184 g) and Gr-1 (1255 g). The water intake
in daytime was significantly (P<0.05) higher in Gr-2
(7.80 litre/kg DMI) compared to Gr-1 (6.75 litre/kg
DMI). The blood biochemical parameters did not vary
among the groups. The plasma thyroxine and cortisol
level was significantly (P<0.05) lower in Gr-3 as
compared to Gr-2. The study suggested that Avishaan
rams have the ability to tolerate the heat stress with
their behavioural and physiological response
modification and availability of cold drinking water
reduces the magnitude of heat stress.

Effect of cold water drinking in Avishaan rams on physiological response

Heat Heat stress

Response Control stress + water
Respiration rate (breaths/min)
Morning 8.29 28.38 30.67
Afternoon 45.46° 84.21° 81.50°
Pulse rate (beats/min)
Morning 55.50 53.83 54.33
Afternoon 54.67° 61.13" 57.67%
Rectal temp. (°C)
Morning 38.88 38.78 38.74
Afternoon 39.12° 39.41° 39.64°
Skin temp. (°C)
Morning 35.44 34.54 41.15°
Afternoon 38.42° 34.47 41.60°

Effect of solar radiation on sheep : To assess the
effect of solar radiation on sheep, 16 Avishaan and 16
Malpura rams were equally divided into four groups
as Avishaan control (AC), Malpura control (MC),
Avishaan solar radiation (AS) and Malpura solar
radiation (MS). The control groups were kept under
the shaded area, whereas other groups were exposed
to direct solar radiation from 7:30 to 18:30h.
Exposure to solar radiation had no significant effect
on body weight of Avishaan rams. However, total
water intake was lower in AS (4701 ml) as compared
to AC (5416 ml) due to lower water intake at night
time. The feed intake of Malpura rams was higher

78

Effect of solar radiation stress on Avishaan and Malpura sheep

ResHonee Avishaan Malpura
Control  Stress  Control  Stress

Respiration rate (breaths/min)

Morning 20.97% 18.92° 23.75° 24.17°

Afternoon 37.48° 58.50° 41.45° 57.83°
Pulse rate (beats/min)

Morning 58.43 59.58 61.08 61.58

Afternoon 62.61° 70.08" 63.25°  65.50"
Rectal temperature (°C)

Morning 38.33 38.43 38.57 37.02

Afternoon 39.06° 39.49° 39.01° 39.17"
Skin temperature (°C)

Morning 34.23 34.60 34.16 34.30

Afternoon 39.79 38.33 39.36 38.52

than Avishaan ram as their body weight was higher.
The exposure of solar radiation had no significant
effect on feed intake of Avishaan ram. The
physiological responses varied among the groups
after exposure of solar radiation, however the change
in response of AS was similar to the well adapted
native Malpura (MS) sheep.

Hemoglobin and packed cell volume also followed the
same pattern. In both the breeds, panting time
increased significantly (P<0.05) in solar radiation
exposure groups (27.50 to 29.38 min) as compared to
between 3.75 and 5.00 min in control. Total feeding
time reduced in MS as compared to MC, however
Avishaan ram did not follow the same pattern. It may
be inferred that the Avishaan rams showed some
different behaviour than Malpura breeds when
exposed to solar radiation, however, they are able to
cope solar radiation effect which is indicated by
comparable blood biochemical levels.

Effect of environmental parameters on growth of
Avikalin : For this purpose, post weaning average
daily gain (3-6 and 6-12 months of age) were
considered for Avikalin lambs born at the institute
since 1976. The meteorological variables were
correlated with respective ADGs of animal. It was
found that both the ADGs were influenced by all the
meteorological variables particularly by THI. It was
found that most comfortable THI for Avikalin sheep is
25-27. After that one unit increase in THI, decrease
the ADG by 10 g during 3-6 months of age in lambs.
The number of days, sheep get exposed to average
temperature >35°C and maximum temperature
>40°C also significantly influenced the ADG.



ICAR Outreach Project on Estimation of methane
emission under different feeding systems and
development of mitigation strategies

RS Bhatt and A Sahoo

Methane emission in adult sheep fed non-
conventinal feed resources : Thirty six adult ewes
divided into four groups of nine each and fed ad lib
complete feed block up to 90 days. Complete feed
block made by mixing 55 parts concentrate, 5 parts
molasses and 40 parts each of Cenchrus straw
(Cenchrus ciliaris), Jojru (Crotolaria medicagenia),
oont Kantela (Blepharis sindica) and Methi straw
(Fenu greek). CFB contained lamb ration (55%) and
molasses (5%) and roughage (40%). CP contents
were 17.76, 13.96, 13.46 and 11.36% in CFB of
crotalaria, methi, blepharis and cenchrus respectively.
CFB of methi straw had higher flavonoid (1.27%) and
saponins (49.58mg/100g) content and ABST
activities (34.04%), while CFB of cenchrus had higher
DPAH activity (21.29%) and FRAP values
(46.51pM/ml). The significant (P<0.05) differences
were recorded for daily methane emission and loss of
energy through methane when expressed as percent
of gross energy and per kg digestible organic matter
intake. Percent energy saved per kg W*”® was highest
with blepharis followed by methi and crotolaria
feeding group. Energy saved through methane
mitigation was 54 % in blepharis, 31 % in methi and
21 % in crotolaria group. Energy saved through
methane mitigation was best utilized in crotolaria
and blepharis group resulting in low DMI per kg
weight gain

Strategic grazing and methane mitigation in
finisher lambs : Experiment conducted on twenty
four weaner lambs (90days old) were divided into
two groups Both the groups were kept in open
correl inside the shed and fed concentrate and dried
(chaffed) ardu leaves ad lib in cafeteria system.
Lambs in gr-2 were taken for two hour grazing in
open grazing land and sample of grazed pasture was
collected every day. Plane of nutrition revealed
higher (P<0.05) dry matter and as a result increased
ME and DCP intake in gr-2. Methane emission was
significantly (P<0.05) lower in lambs grazed for two
hour daily in addition to ad Iib feeding of concentrate
and roughage install feeding. Energy loss through
methane was lowered by 29.8 % when expressed
per kg DMI. Smilarly, an improvement of 60.0 and
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19.2% was observed in ADG and FCR, respectively on in
vivo results.

Effect of rumen protected protein and leaves in
finisher lamb ration on methane emission : An
experiment was conducted on forty eight (3 months
old) male Malpura lambs divided into four groups
and fed finisher ration with rumen protected soybean
alone and with linseed. With each concentrate two
different roughage sources (differing in condensed
tannins and saponin contents) were used. In Gr-1
Ziziphus rudis (Pala) + Ailanthus excelsa (Ardu) was
the roughage and in Gr-1I Prosopis cineraria (Khejri) +
Ailanthus excelsa (Ardu) was the roughage. In vitro
methane emission in different treatments revealed
significant (P<0.05) effect of roughage on methane
emission. Loss of energy through methane was low
(P<0.05) in lambs fed khejri based roughage. Energy
saved through methane mitigation in lambs fed khejri
based roughage resulted in 22.6% higher gain in
protected soybean and 18.7% in protected soya+
linseed compared to pala based roughage.

National Innovations on Climate Resilient
Agriculture (NICRA) Project on Adaptation and
mitigation strategies through nutritional and
micro-environment management for sustaining
climate-smart sheep production

A Sahoo, P Thirumurgan (up to 9.1.2018), Kalyan De, Rajani
Paul, SC Sharma and SMK Naqvi

Simulated microclimatic model in environmental
controlled chamber to study the effect of heat stress
on physio-chemical and behavioural responses of
sheep: Simulated micro-climatic model was designed
based on the mean observation of diurnal variation in
temperature during peak summer and accordingly,
the psychometric chamber/ environmental controlled
chamber was set with variable temperature and
humidity pattern during the 24 h. Sheep were put
into the chamber and exposed to modelled
temperature and humidity in the 24 h period of the
day. The physiological and behavioural response
parameters including daily feed and water intake
were recorded during the study period. Blood
samples were collected on 0 day and then periodically
to assess the haemato-biochemical and stress
response. Initial curdling and stressful behaviour was
minimized from 3™ day onwards. Feed intake was
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Sheep in environmental controlled chamber

affected and most of the animals exhibited thirst,
which was evident from higher water consumption.

All India Coordinated Research Project (AICRP) on
Nutritional and physiological approaches for
enhancing reproductive performance in animals

SK Sankhyan, Krishnappa B. and Rajiv Kumar

Effect of supplementation on puberty in ram lambs:
Twenty-four ram lambs (5-6 month old) were
randomly divided into three groups as T1 (grazing +
concentrate - without mineral mixture + herbal
pellets (Asparagus racemosus), T2 (grazing +
concentrate - without mineral mixture + mineral
pellets) and T3 (grazing + concentrate - without
mineral mixture + mineral pellets + herbal pellets
(Asparagus racemosus). Semen volume, % motility,
mass motility, sperm concentration and scrotal
volume were significantly different and higher in all
the groups as age advances. The lambs in T1, T2 and
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T3 groups attained sexual maturity at the age of 243,
265 and 244 days, respectively indicating early sexual
maturity in herbal pellet group. Monthly blood
biochemical and mineral profile revealed no
significant difference between the treatments.
Similarly, all the three groups exhibited similar
creatinine, cortisol and testosterone levels. There was
no difference in cortisol and creatinine concentration
as the age advances. However, testosterone levels was
significantly higher as age advances and amongst the
groups, higher level was observed in herbal and
mineral pellet groups (T3) followed by T2 and T1.

Institute Project (NUT/01/03/17-20) on Maximizing
nutrient output through bio-fortification of
forages for augmenting sheep production

SC Sharma, RL Meena, A Sahoo, P Thirumurgan (upto
09.01.2018), B. Lal, Ghaus Ali, ML Soni and AK Patel

Two experiments were conducted on sources of
organic manure and biofortification.

Effect of organic manures and micronutrient on
Dolichos lablab : Both at CSWRI, Avikanagar and
ARC, Bikaner significant improvement in plant height
and dry matter accumulation (DMA) /plant at 60
days after sowing (DAS), 90 DAS and harvest, seed
yield, decomposed farmyard manure (DFY) and
biological yield of Dolichos lablab were observed
with the application of Avikhad (@ 6.25 t/ha) in
comparison to sheep manure (@ 12.50 t/ha). Onward
30 DAS, application of Cu (@ 5kg/ha) + Zn (@
10kg/ha) registered significant improvement in plant
height, DMA/plant, leaves/plant and LAI at 60 days,
branches/plant and thereby higher yields seed, straw
and biomass of Indian bean as compared to control
and sole application of Cu and Zn.

Effect of organic manures and micronutrient
Napier grass : At CSWRI, Avikanagar, all the manuring
sources (waste wool, Avikhad, sheep manures)
significantly increased the Napier height, shoots/
clump and green fodder yield over the control at first
cutting of the crop. Maximum green fodder yield was
observed with the application of Avikhad @ 6.25t/ha
(15.90 t/ha), followed by waste wool (@ 500kg/ha)
application. Among biofortification sources,
application of Cu (@5kg/ha) + Zn (@10kg/ha)
resulted in maximum clump height at I cutting,
shoots/clump anf green fodder yield at I and II cutting.
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Biomass yield (t/ha)

Influence of sources of organic manure and biofortification
on biomass production of Dolichos lablab

On the other hand at ARC, Bikaner manuring sources
could not bring about remarkable variations in plant
height and shoots per clump at first cutting of the
Napier. However, leaves per shoot, green and dry
fodder yield were significantly maximum in
application of Avikhad @ 6.25 t/ha followed by waste
wool application (@ 500 kg/ha) in case of green
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Effect of biofortification sources on green fodder yield
of hybrid napier

fodder at first cutting of the crop. Further, sources of
biofortification also could not register considerable
variation in plant height, shoots per clump and leaves
per shoot, but green and dry fodder yield at first
cutting were significantly higher with the application
of Cu (@ 5kg/ha) + Zn (@10kg/ha) over control and
application of Cu (@ 5kg/ha).
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VALUE ADDED PRODUCTS OF SHEEP AND RABBIT

Value addition of meat and wool

Institute Project (LPT/01/01/17-20) on Value
addition of sheep produces for developing
diversified products

YP Gadekar, Gauri Jairath, AK Shinde and RS Bhatt

Effect of feeding systems on meat quality: The pre-
slaughter weight, empty body weight, hot carcass
weight, leg cut and half carcass weights were
significantly (P<0.05) higher in lambs of group
maintained on intensive feeding with two hours of
grazing compared to intensive feeding alone. Dressing
yield on EBW of lambs was similar in both the groups.
Loin eye area was higher in intensive + strategic grazing
system. Lean content was higher in intensive + strategic
grazing system (57.59%) than intensive system
(54.05%). Total separable fat and dissected bone was
higher in intensive feeding (17.23 and 24.83%) than
intensive + strategic grazing (15.53 and 23.93%). The
findings of the study indicated that, intensive rearing
system along with strategic grazing has a beneficial
effect on carcass traits of finisher Malpura lambs.

Effect of curry leaves and lemon grass supple-
mentation on meat quality : The carcass quality and
yield of Malpura lambs fed on ration containing curry
leaves and lemon grass was evaluated. The pre-
slaughter weight, empty body weight and hot carcass
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Effect of feeding system on carcass traits of Malpura lambs

Parameter Intensive Inter:lsive +
strategic grazing
Live weight (kg) 30.26+1.45" 36.56+1.13°
Empty body weight (kg) 26.97+1.10° 31.76+1.20°
Hot carcass weight (kg) 14.88+0.70° 17.61+0.87°
Dressing % (live weight) 49.18+0.38 48.09+1.27
Dressing % (EBW) 55.1+0.56 55.36+0.82
Fore quarter weight (kg) 8.02+0.37° 9.39+0.46°
Hind quarter weight (kg) 6.430.3b 7.78+0.38°
Loin eye area (cm’) 15.85+1.65 19.04+0.56
Total inedible offal (kg) 6.77+0.28 7.02+0.34
Total edible offal (kg) 2.69+0.14 3.00+0.18
Chilling losses (%) 3.66+0.41 3.78%0.15
Lean yield (%) 54.05+1.03 57.59+1.32
Dissected bone (%) 24.83+0.7 23.93+0.42
Total separable fat (%) 17.2340.69 15.53+1.65
Lean: fat 3.17+0.18 3.94+0.55
Meat: bone 2.18+0.08" 2.41+0.05°
pH 1 6.62+0.07° 6.33+0.08°
pH 2 6.01+0.10 5.84+0.02

weights didn’t differ among the groups. The standard
cuts of the carcass, chilling losses, dissected bone,
meat: bone and lean: fat were comparable. The lean
yield was similar in all the groups. The muscle pH at
45 min and 24 hrs after slaughter was comparable.



Effect of feeding CFB for restructuring meat quality of
culled ewes: The complete feed block made up of
Cenchrus ciliaris (Gr-1), Crotolaria medicagenia (Gr-
1), Blepharis sindica (Gr-111) and Trigonella
foenumgraecum (Gr-1V) straws were evaluated in
adult ewes. Average pre-slaughter weights were
30.00, 35.52, 38.56, 35.10 and 36.36 kg for control,
Gr-1, II, III and 1V, respectively. Dressing yield on
empty live weight basis was 52.70, 54.80, 54.97 and
52.29% in Gr-I, II, IIl and IV, respectively with
significantly (P<0.05) lower yield (48.86%) in control
group. Loin eye area was comparable among the
groups (15.24, 11.30, 14.34, 13.83 and 13.16 cm®). In
commercial cuts, the yields of leg, loin, rack, neck and
shoulder and breast and fore shank cuts were
significantly lower (P<0.05) in control group. Average
lean yield was 54.38, 51.85, 53.57 and 55.77% for Gr-
[, I, III and 1V, respectively with significantly higher
yield (60.65%) in control group. The separable fat
was 8.77, 14.64, 24.64, 20.59 and 15.63% and
differed significantly for various groups. The
dissected bone was significantly lower in Gr-II and
Gr-1II. Lean: fat was significantly higher in control
group. Meat: bone was significantly lower in Gr-I and
Gr-IV. The findings of the study indicated that
cenchrus, crotolaria, blepharis and methi straw can
be used in CFB for culled Malpura ewes.

Use of natural tree leaves and seed in meat model

Khejri leaves : Preservative effects of Khejri
(Prosopis cineraria) leaves extract (LKE) were
investigated in-vitro and in-vivo in meat model
system (minced meat) at 4+1°C by comparing with
butylated hydroxyanisole (BHA). In-vivo, LKE
documented 50% lower phenolic and 74% higher
(P<0.05) flavonoids with lower DPPH, ABTS and

0.8 =& Control
=@ 200 ppm BHA
o 06 -+ 0.05% LKE
3 .
2 —#— 0.10% LKE
3 —s— 0.50% LKE -
S 04
©
=
£
g 02
0.0
1 3 5 7 9
Days
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comparable FRAP activity in comparison to BHA. In-
vivo, 0.1 and 0.5% LKE were highly efficient (P<0.05)
to stabilize pH. Significantly (P<0.05) lower TBARS
values, microbial counts and sensory scores with
higher ERV were observed in 0.5% LKE. LKE works as
highly effective preservative at 0.5% level and equally
effective at 0.1% level when compared with BHA and
can be efficiently used as preservative in minced meat.

Custard apple (Sitaphal), Amaltas leaves and
Pumpkin seed : The total phenolic content per ml of
extract was 0.85, 0.85 and 3.99 mg gallic acid
equivalent per 100 mg of for sitaphal and amaltas dry
leaves and pumpkin seeds, respectively. The
flavonoids and flavanols were 1.63 and 3.17; 0.006
and 3.28 mg quercetin equivalent /100mg of dry
leaf/seed powder, respectively. The ferric reducing
power (FRAP) per gram of dry powder was 23.10,
15.56 and 428.09 mM Fe+, respectively for sitaphal
leaves, amaltas leaves and pumpkin seed. The DPPH
was 71.79,39.26 and 94.23 % while ABTS was 63.71,
92.76 and 63.71 % in sitaphal leaves, amaltas leaves
and pumpkin seed extract, respectively. The study
concludes that the natural products have greater
antioxidant potential and can be tried in meat as
natural preservatives.
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Preservative effects of pumpkin seed extract (PSE)
were investigated in meat model system (minced
meat) at 4+1°C by comparing with BHA. Significant
(P<0.05) lower TBARS values were observed in the
treatment group (2, 4 and 6% PSE) throughout the
store. The FRAP value was significantly (P<0.05)
higher in all the treatments in comparison to control.
Tyrosine values were significantly (P<0.05) higher on
day 7 and 9 in 4 and 6% PSE. The colour and odour
scores were significantly (P<0.05) higher in
treatment groups. Thus, PSE works as highly effective
preservative at 2% level and can be efficiently
employed as a preservative in minced meat.
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Newer Mutton Products

Mutton sandwich spread : Mutton sandwich spread
was developed by adding all non-meat ingredients in
cooked minced meat. The mutton spread was
relished by children and also a good source of animal
protein for them. On the basis of sensory evaluation,
the spread with optimum palatability was reported by
the sensory panelists. The colour score was 7.06 in the
final developed product and it was reddish brownish in
colour. The flavour score was 7.22. The consistency
was little thick and required further modifications.
Similarly, the spread ability scores were not as good as
expected and further research need to to increase the
spreading ability. The overall palatability was higher
among sensory panelists. The shelf life of product was
3 months at refrigeration temperature.

Mutton spread

Mutton cookies : Cookies are ready to eat, shelf stable
snack type, convenience product for all ages. Cookies
are rich sources of animal protein and energy with
high biological value, 100 g of cookies provides 6 g of
animal protein. These can be prepared from tough
meat of spent animals with low investment cost and

Mutton cookies
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higher returns. Mutton cookies were prepared with
34% mutton with meat: binder of 40:60. The sensory
evaluation of the product revealed high overall
acceptability of product i.e. from extremely liked to
very much like by the panelists on 8-point hedonic
scale. These cookies are crispy and tasty and can be
incorporated as snacks in the diet. The shelf life of
cookies is up to 90 days at room temperature.

Rabbit Fur Products : The rabbit skin was processed
by chrome tanning and various products like, purse,
jacket, key rings etc. was prepared.

eI A WA Wi IS

DBT Project on Value addition of meat and meat
products with conjugated linoleic acid isomers
through alteration of ruminal bio-hydrogenation
process using plant bioactive compounds

RS Bhatt, A Sahoo and YP Gadekar

Effect of intensive and intensive + strategic
grazing on lambs performance : Twenty four
weaner lambs (90 days old) were divided into two
groups of 12 (6 male and 6 female) each. Both the
groups were fed concentrate and dried (chaffed) ardu
leaves ad lib in cafeteria system and let loose in open
shed for two hours in morning and evening. In
addition, lambs in Gr-2 were taken for two hour
grazing.



At five months of age, all the male lambs were
slaughtered in institute abattoir by halal method and
the carcass traits were studied. The fatty acid profile
and CLA production in LD muscle of lambs revealed
higher (P<0.05) values of C18:2n6c¢, C18:3n3 in lambs
of Gr-2 as compared to Gr-1. Fatty acid profile of
adipose tissue of lambs revealed higher (P<0.05)
value of MUFA and C18:2n6t in Gr-2 and C14 and SFA
in indoor lambs compared to other groups. It was
concluded that 2-3 hour grazing of lambs increased
the proportion of C18:3n3, C18:2n6C, PUFA and w - 6
in LD and that of MUFA and DFA in adipose tissue of
lambs reared in indoor feeding system.

Incorporation of roasted soya bean and crushed
linseed with tannin rich leaves in lamb feeding:

Malpura lambs (3 month old) were divided into 4
groups and fed finisher ration, consisting of 14% soya
bean roasted and treated with 1% formaldehyde +
pala leaves (Gr-I) 14% soya bean roasted and treated
with 1% formaldehyde + khejri leaves (Gr-II), 7%
soya bean + 7% crushed linseed and treated with 1%
formaldehyde + pala leave (Gr-III) and 7% soya bean
+ 7% crushed linseed and treated with 1%
formaldehyde + Khejri leave (Gr-1V). The population
of Butyrivibrio fibrisolvense was higher in rumen
liquor. A-9 desaturase fold expression was also higher
in muscle of lambs. Data on proportion of different
fatty acids, fatty acid classes and conjugated linoleic
acid in LD muscle revealed higher values of
C18:2n6C, C18:3n6, PUFA, w - 6 and Al in lambs fed
rumen protected soybean in diet. Fatty acid profile of
adipose tissue revealed higher (P<0.05) of
proportion C18:3n3, w -3, w-6/ w -3 ratio, SCFA, LCFA
in lambs fed rumen protected soynean plus linseed
in ration. Inclusion of khejri leaves further increased
these FA profile and may probably attributed to more
condensed tannins content and antioxidant activity.
Analysis of LD muscle revealed higher conjugated
linoleic acid in soya+linseed group and khejri leaves
feeding further increased it. Similar effect was also
noticed in adipose tissue.

Fatty acid composition of sheep meat and milk
products : PUFA content of mutton nuggets, sheep
milk paneer, sheep milk fat and sheep milk cheese
was 34.23, 2.52, 3.77 and 3.89 g/kg, w-6/ w-3 ratio
8.78, 6.79,4.76 and 5.41 and atherogenecity index
(AI) 1.36, 6.07, 6.74 and 2.78 respectively. Nuggets
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contained a better composition of fatty acid to be
consider as healthy food. Sheep milk fat is rich in
CLA. Based on PUFA value, w-6/ w-3 ratio and
atherogenecity index, sheep milk cheese is healthier
than sheep milk paneer and sheep milk fat.

Fatty acid profile of cull ewes fed Complete feed
block from different roughage : Fatty acid contents
revealed higher C18:In9c content in crotolaria
(30.37) and methi (31.87) CFB and C18:2n6c in
cenchrus CFB (25.42). PUFA ranged from 20.67 in
methi CFB to 31.49 in cenchrus CFB. The PUFA: SFA
was ranged from 0.45 (methi CFB) to 0.87 (cenchrus
CFB). Fatty acid and CLA contents of longissimus
dorsii muscle of cull ewes exhibited lower (P<0.05)
C16 (26.03), C18:In9C (34.48) and higher C18:2n6C
(5.64), C18:3n3 (0.82), C20:3n3 (5.01) and C20:5n3
(0.34) in methi group as compared to other groups.
The PUFA (13.54), w-6 (6.23) and w-3 (7.31) were
higher and PUFA: SFA (0.28) was almost appropriate
in methi group. Fatty acid profile and CLA
accumulation in adipose tissue of cull ewes exhibited
lower (P<0.05) C18:In9c (26.39) and higher
C18:2n6¢ (1.80), C18:3n6 (0.67) and w-6 (2.54) in
methi group as compared to other groups.. Methi
straw improved fatty acid composition, enriched with
w-6, w-3 and desirable fatty acids with a low
thrombogenic index. The growth was higher with
feeding of CFB with crotolaria and blepharis. Feeding
of methi straw revealed a higher bacterial population
with high B. fibrisolvens and low methanogens.

Institute Project (TMTC/01/01/17-20) on Textile
engineering interventions for effective use of
coarse wool and development of eco-friendly
woolen products

N. Shanmugam, DB. Shakyawar (From 23.11.2017), Ajay
Kumar, Sekhar Das and Seiko Jose

Assessment of wool produced, shearing practices and
wool price: Forty one sheep farmers were contacted
in 10 villages (Indoli, Tantiya, Malpura, Reendlya,
Bachhera, Bheepur, Dholi, soda, and Amlisookh) of
Malpura (Tonk) covering 3289 sheep (including 1160
migratory) for collection of data on wool production,
shearing practices and price received. The majority of
the sheep farmers (91%) practiced thrice a year
shearing. Average yield of wool in a year was 0.98 kg
/sheep. Manual shearing was practiced with average
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Wool shearing in the village

time consumption of 13 min (7-20 min) for shearing
of a sheep. The wool price ranged from Rs. 22 to 40
per kg. The majority of the farmers (86%) washed
their sheep before shearing. Other farmers do not
wash their sheep due to non-availability of water.
Shearing cost varied from Rs.15 to 22 per animal.

Quilt from coarse wool: Processing technique has
been developed for the preparation of light weight
razai (quilt) from coarse wool. First a sheet of coarse
wool was prepared and then laid inside a cotton cloth
and stitched manually. Due to high stiffness in coarse
wool, it protruded out through the interlacement
gaps of warp and weft and caused hairiness in the
end products. Thus, closely woven compact fabric
was used to reduce the protrusion of fibres through
the surface. The thermal insulation value (Tog value)
of coarse wool was 3.23 suggesting that the quilt can
protect the users from cold. The coarse wool razai
has a total weight of 975 gin size of 7 ft x 5 ft.

Light weight quilt from coarse wool

Blend composition for durable carpet from
medium coarse wools : Optimization study was
carried out to identify suitable wool blends for carpet
making on three blends: Magra (100%),
Magra:Chokla (75:25) and Magra:Chokla (50:50)
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wool. All blends were converted into yarn of 4 Nm
linear density on woolen spinning system. The count
and twist of Magra (100%), Magra:Chokla (75:25)
and Magra:Chokla (50:50) were 3.57, 3.87 and 4.05
Nm and 253.2, 249.4 and 210.3 TPM, respectively.
After dyeing the yarn handloom carpets have been
prepared with pile height of 10 mm and pile density
of 1200 g/m’. A softener solution of 3% (v/v) applied
through exhaust method at a pH of 5.0-5.5 and 40°C
temperature. The employing liquor 5:1 was poured in
steel tray and placed carpet sample in inverted
condition for 5 min. Afterwards carpets were dried in
hot air chamber at 80°C for 8 hr and cured at 110°C
for 10 min.

The durability of Magra : Chokla (50:50) was
highest followed by Magra 100% and Magra: Chokla
(75:25). Even after poor abrasion and resistance of
pure Magra carpet, comparable durability factor with
Magra:Chokla (50:50) was attributed to 35% higher
density component of pure Magra wool carpet. The
significant reduction of abrasion component (25 to
50%) was observed after silicone softener treatment.
Accordingly the durability factor for pure Magra,
Magra: Chokla (75:25) and Magra: Chokla (50:50)
carpets reduced to 7.30, 21.40 and 24.70%,
respectively.

Optimization of indigenous wool mixes for
blanket : Wool from one fine wool sheep - Bharat
Merino and two medium coarse wool sheep - Chokla
and Avikalin were selected for the study. Three types
of yarns were prepared from Bharat Merino, Chokla
and Avikalin after scouring and carding of raw wool.
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Yarn count was kept at 4.0 Nm for all the yarns. Six
types of blankets were prepared from three types of
yarn with ends/inch of 22 and picks / inch of 19 with
a gsm of 525. In the tensile characteristics, maximum
breaking load of 318 N was observed for Chokla
blanket followed by Bharat Merino / Chokla blanket
at 292 N. Thermal insulation value of blankets ranged
from 2.68 to 3.88 Tog. The smoothness ranking of
blankets was BM > (Chokla + BM) > Chokla > (BM +
Avikalin) > Avikalin. Amino silicone at 0.5, 1.0 and
1.5% concentration was applied on 3 types of blanket
and dynamic friction values were measured using
Instron tensile tester. It was observed that 1.0%
application of amino silicone can be used for bulk
trials, as it is giving optimum dynamic friction values.

Removal of basic violet dye from textile effluent
using nano particles : Attempt was made to remove
the residual colour from effluent generated by the
dyeing of wool fabric with basic violet dye. Nano clay
and nano silica were chosen as the adsorbents and
the dye effluent was treated with them for different
concentration and duration. The colour removal was
analyzed with the aid of photo calorimeter. The
efficiency of nano particles to remove the colour was
compared with commercial activated carbon. It was
observed that the colour removal efficiency of nano
silica was higher at low concentration, however the
efficiency of nano clay exceeded at higher
concentration of adsorbents. The methylene blue
value of the nano clay was almost double that of nano
silica, which indicate the higher colour removing
capacity. The BOD of the dye effluent was 1825 mg/1.
All the adsorbents significantly reduce the BOD value.
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The nano clay (9.1mg/1) was found better than nano
silica (58.7 mg/l) for the reduction of BOD and
similar to the BOD value of activated carbon
treatment (8.2 mg/1). Similarly, the COD value of the
dye effluent was 7045 mg/l. The values came down to
35.2 mg/] by the treatment of nano clay and were
near the COD level of the dye effluent after activated
carbon treatment. After treatment with nano silica,
the dye effluent showed a COD value of 252.2 mg/1.

Dyeing of textiles using peanut skin extract :
Textile grade dye was extracted from roasted peanut
skin (Arachaishy pogaea) through aqueous extraction.
The dye was characterised by phytochemical, UV
visible spectroscopy and FTIR analysis. Cotton, silk
and wool fabrics were dyed at different temperatures
as well as using microwave energy without using any
mordants. Dyed fabrics were assessed for their colour
values, fastness properties and ultraviolet protection
factor. In all dyed samples at 30°C, the 1* value was on
the higher side, which indicates the shade was lighter
because of minimal dye uptake. The 1* value
decreased in other methods of dyeing. Silk sample
dyed at 60°C showed the highest value of a* (13.07),
i.e. the redder tone. Wool samples dyed at 30°C
showed the least value of a* (3.57). In the case of
wool dyeing using microwave energy showed highest
b* value of 15.37, i.e., the bluer tone. The minimum b*
value observed with cotton samples (8.21) dyed at
30°C. The K/S value was highest in silk fabric dyed at
90°C (27.0) and minimum at cotton sample dyed at
30°C (7.2).

Peanut skin dyed garment
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In all dyed samples, the washing fastness rating was
found between 3/4 to 4/5. Out of 12 dyed samples, 9
samples showed a rating of 4 and above. This
indicates that the colour has been attached firmly to
the fabric. The light fastness of dyed samples showed
a rating of 5/6 to 7 indicating that the dye has
sufficient fastness to light. FTIR analysis was
performed for understanding the functional groups
present in the peanut skin extract.
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All the fabrics showed good affinity for the dye.
Uniform dyeing was observed in all fabrics. The dyed
fabrics possessed an ultraviolet protection factor up
to 65. The yield of crude dye was 22.8%. It was
concluded that roasted peanut skin is an agricultural
processing waste, which can be successfully utilised
for the dyeing of textiles.
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Water repellent finishing of wool/eri silk fabric
using nano silica : Nano silica was coated on
wool/eri silk union fabric for getting water repellant
properties. Rice husk (eco-friendly agro waste) was
used for extraction of nano silica. The extracted nano
silica was used for coating on union fabric through
pad-dry-cure method. The contact angle of untreated
union fabric was 93.7° which enhanced to 156.2° after

application of nano silica. In case of union fabric
treated with nano silica and silicon polymer the
contact angle enhanced from 139.5° to 156.2°. A
positive trend in water contact angle was observed
along with nano silica concentration. All the
treatments registered a contact angle >90°, which
indicates hydrophobic nature of fabric.

Union fabric treated with nano silica for water repellent finishes

sample Contacot SPfaY test Wr.uiteness Yel!owness Bri-ghtness
angle (°) rating index index index
Control 93.7 0 31.012 24.132 55.205
1.0% Nano silica 140.6 50 30.827 23.890 56.415
2.5% Nano silica 156.2 50/70 30.169 24.066 55.654
5.0% Nano silica 145.4 50 31.234 24.035 56.447
7.5% Nano silica 134.8 50 29.067 24.904 55.001
1.0 % Polymer 139.5 80 31.188 24.123 56.715
1.0% Nano silica + Polymer 148.1 80/90 32.782 23.441 57.198
2.5% Nano silica + Polymer 156.2 70/80 34.275 23.048 59.118
5.0% Nano silica + Polymer 145.4 80 32.906 23.559 57.915
7.5% Nano silica + Polymer 145.5 80 28.511 25.032 53.966
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Institute Project (AH/01/01/17-20) on Assessment
of changing epidemiology and management of
economically important sheep and goat diseases

GG Sonawane, FA Khan, CP Swarnkar, DK Sharma, Jyoti
Kumar (From 01.08.17), Chandan Prakash (From 24.07.17), SJ
Pandian (From 29.11.17) and A Sahoo

Sheep and goat mortality profile : The overall
annual equivalent average death rate (EADR) was
0.2336 and 0.0777 per 1000 sheep and goat days at
risk, respectively. In sheep flocks, the major non-
specific reasons for mortality were consisted of
pneumonia (19.4%), enteritis (15.6%), septicaemia
(9.7%), hepatitis (9.1%) and impaction (5.9%).
Among specific causes, the contribution of mineral
deficiency syndrome, JD and neonatal inanition was
2.7, 2.7 and 2.5% of total deaths, respectively. Breed-
wise EADR was minimum (0.1565) in Malpura
followed by Avikalin (0.2244), GMM (0.2268),
Avishaan (0.3102), Patanwadi (0.3149) and
maximum in Garole / Kendrapada (0.6891). Age-wise
analysis revealed highest EADR in suckling (0.612)
followed by weaner (0.303), adult (0.179) and lowest
in hogget (0.084). Male had higher EADR (0.342) than
female (0.181). The monthly mortality ranged from
0.29% (November) to 1.32% (May). The overall
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expenditure (per head / annum) on health
management during 2017-18 was Rs. 85.20 and
115.23 for sheep and goat, respectively.

Disease investigation : On histopathology major
conditions identified were acute/chronic suppurative
bronchopneumonia, haemorrhagic enteritis, acute
interstitial pneumonia, septicaemia, hepatitis and
paratuberculosis. Out of 175 faecal samples from
sheep and goats, 45 (29.0%) samples were found
positive for acid fast organisms. On RBPT, Out of 105
samples from sheep and goats 23.52% samples (from
sheep) were found positive for brucellosis. Screening
of goat flock for brucellosis by using RBPT and
indirect ELISA kit (NIVEDI, Bangalore) showed nil
and 0.19% positivity (1/536), respectively.
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Molecular assays for the detection of Bibersteinia
trehalosi : DNA was extracted from B. trehalosi
isolated from pneumonic sheep. Primers targeting
manganese-dependent superoxide dismutase (sodA)
gene of B. trehalosi were used (F: 5’-
GCCTGCGGACAAACGTGTTG-3" and R: 5’-
TTTCAACAGAACCAAAATCACGAATG-3").
Amplification of 144 bp fragment targeting sodA gene
was obtained for all the seven isolates. Real-time PCR
was done using StepOne Plus system (Applied
Biosystem) with SYBR Green I detection and Tm
analysis. All the seven samples of B. trehalosi, positive
in conventional PCR were also positive in SYBR Green
real-time PCR assay. The melting curve analysis
revealed a specific peak for the desired product at Tm
~ 79.36°C. No amplification was observed in no
template control wells as seen by melt curve,
amplification plot and gel electrophoresis.

PCR based detection and characterization of
Mannheimia haemolytica : Specifically to detect and
characterize the M. haemolytica isolates by nucleic
acid based detection methods, primers were
synthesized for manganese-dependent superoxide
dismutase (sodA), O-sialoglycoprotein endopeptidase
(gcp) and leukotoxin A (lktA) genes of M. haemolytica.

0.Gp Amplicon
Target gene Sequence (5°-3') size (bp)
sodAMHF AGCAGCGACTACTCGTGTTGGTTCAG 143
sodAMHR AAGACTAAAATCGGATAGCCTGAAACGCCTG
gcp MHF AGAGGCCAATCTGCAAACCTCG 267
gcp MHR GTTCGTATTGCCCAACGCCG
IktAF CTTACATTTTAGCCCAACGTG ~500
IktAR TAAATTCGCAAGATAACGGG

The PCR products were analyzed by visualization
after electrophoresis of desired 144, 267 and around
500 bp size of amplicon bands in the ethidium
bromide stained 2% agarose gel for sod4, gcp and
IktA gene, respectively. The known M. haemolytica
isolate was found positive for all the three genes. No
amplification was observed for negative control and
known negative (E. coli).

sodA gene of B. Trehalosi on PCR (Lane 1: 100bp DNA ladder, 2-6:
144 bp amplicon of sodA gene, 7: known negative, 8: negative control)
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sodA and gcp gene of M. haemolytica on PCR (Lane 1: 100bp
DNA ladder, 2: 143 bp amplicon of sodA gene, 3: 267 bp
amplicon of gcp gene, 4: known negative, 5: negative control)

IktA gene of M. haemolytica on PCR (Lane 1: 100bp DNA

ladder, 2-7: ~ 500 bp amplicon of /ktA gene, 8: negative

control)
SYBR Green Real time PCR to detect Mannheimia

haemolytica : The bacterial genomic DNA of M.
haemolytica isolated from pneumonic sheep was
extracted. The PHSSA primers targeting serotype
specific antigen (ssa) gene of M. haemolytica was
synthesized. The ssa gene was amplified from the
chromosomal DNA with M. haemolytica -specific
PHSSA forward primer (5'- TTCACATCTTCATCCTC -
3") and reverse primer (5'- TTTTCATCCTCTTCGTC -
3"). Real-time PCR was done using StepOne Plus
system (Applied Biosystem) with SYBR Green I
detection and Tm analysis. All the known 15 isolates
of M. haemolytica were positive for ssa gene by SYBR
Green real-time PCR. Under current reaction
conditions, melting curve analysis revealed a specific
peak for the desired product at Tm ~ 81.35°C. No
amplification was observed in template control wells
as seen by melt curve, amplification plot and gel
electrophoresis.

SYBR Green real time PCR to detect Corynebacterium
pseudotuberculosis : Colonies from the phenotypically
characterized pure cultures of C. pseudotuberculosis
isolated from caseous lymphadenitis cases in sheep
and goats were subjected to extraction of bacterial
genomic DNA. The primers targeting putative
oligopeptide/dipeptide ABC transporter genes of C.
pseudotuberculosis were synthesized and used for
SYBR green real time PCR. The 285 bp fragment of



ABC transporter genes was amplified from chromosomal
DNA with forward primer (5'-CCTTACCGAGACAACGTCAT-
3" and reverse primer (5'-GCCTGGTGCTTATCATTGAT-3").

PHSSA gene of M. haemolytica on Real-time PCR
(Lanel: 100 bp DNA ladder, 2-9: 325 bp amplicon of PHSSA gene,
10: known negative, 11: negative control)

ABC transporter gene of C. pseudotuberculosis on real-time PCR

All the 25 isolates of C. pseudotuberculosis from sheep
and goats were positive for ABC transporter gene on
SYBR Green real-time PCR. The melting curve

Tm : 79.36

Derivative Reporter (—-Rn)

0.1 A

65 70 75 80 85 90 95
Temperature (°C)

Melt curve of sodA gene from B. trehalosi
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analysis showed a specific peak for the desired 285
bp product at Tm~ 85.32°C. No amplification was
observed in no template control wells as seen by melt
curve, amplification plot and gel electrophoresis. The
specificity of PCR was also examined using nucleic
acids extracted from Rhodococcus equi, E. coli,
Staphylococcus aureus, M. haemolytica, P multocida, B.

trehalosi and no increase in fluorescence being
observed.
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Representative amplification plots of ABC transporter gene of
C. pseudotuberculosis

Investigation and therapeutic management of
stiffness of back and limbs in Sirohi kid : In the year
2017, out of all normally born kids, seven kids (7-11
day old) exhibited clinical manifestation such as first
sign start with stiffness and erection of one of the ear,
stiffness of back, extension of hind limbs at carpal joint,
ataxic gait, anorexia, weakness and paresis starting at
hind limb initially that progressed to forelimb and neck
and letter abdominal respiration and death after 2-3
days. The onset of disease was usually occurred in 5-11
day of age. The clinical examination revealed spasticity
and rigidity of back and hind limb, significantly lower
rectal temperature, increased heart and respiration
rate and mucus membrane pale and anaemic.

Neurological examination revealed depressed mental
status, week menace, patellar and pin prick reflexed in
hind limbs. These three kids were treated Copper
glycinate @ 60 mg total doses subcutaneously but
cases didn’t respond to therapy and died after 4 days.
Subsequently 4 kids were treated with Vit E/ Se @ 0.5

Crlail, = -

Knuckling and lateral recumbencey and extension of hind limb and
back in kids
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ml S/C once and mineral mixture, @ 2-3 g/head/day
for 15 days. Three cases were completely recovered
and one kid succumbs to death. At the same time only
mineral mixture @ 2-3 g/head/day was given orally to
the unaffected kid at 4th day of age onward for 15 days
which resulted in no new occurrence and the
syndrome was successfully controlled. The clinical
presentation, hemato-biochemical examination and
response to therapeutic measures is suggestive of
delayed type copper deficiency. But to arrive at
confirmative diagnosis of the syndrome other minerals
such as Selenium, molybdenum is required to estimate.
The therapeutic efficacy and preventive approach
suggest that the syndrome can be managed with
supplementation of mineral mixture @ 2-3
g/day/head to the kids at the age of 4th or 5th day
onwards. Similar syndrome of suspected mineral
deficiency was also observed in Avishaan lambs born
during minor and major lambing season (2017-18)
and the menace was managed by institution of mineral
mixture in all the lambs from 5th day of age.

Hepatitis in lambs: Since August 2017 to March 2018,
16 sheep carcasses (11 male and 5 female, 3-6 month
old) were received with a similar finding of jaundice.
The post-mortem findings were severe jaundice,
moderate to severe enlargement of liver, pale / orange
colored liver surface, congestion in kidneys and lungs,
froth in trachea, cortico-medullary distinction loss in
kidneys, putrid rumen and intestinal contents, sand in
the ingesta, black discoloration of serosal surface of
small intestine and petichiae in epicardium.

Hepatitis in lambs



Enteritis in rabbits : Among total deaths, around
80% of weaner rabbits observed to die with profuse
diarrhoea and dehydration. Conventional treatment
with antibiotics was not successful. However, in initial
trial an alternative approach of probiotic administration
showed better response in clinical recovery.

Role of host nutrition in controlling Haemonchus
contortus in sheep : Leaves and stem of Aloe vera,
Cactus, Nargundi (Vitex negundo) and Chota Gokharu
(Tribulus terrestris) were collected, air dried at room
temperature and pulverized. To evaluate the
effectiveness of dried plant materials on larval
development initially, coproculture quantitative
methodology was employed using faeces of sheep
infected with H. contortus. The % reduction in H.
contortus larval development showed >95% efficacy in
inhibiting larval development with all the plant parts.

Further crude extracts (aqueous, ethanolic and
methanolic) of these plant parts were obtained after
extracting 200g of material from each plant with
1000 ml of solvents overnight in an orbital shaker.
The solvents were evaporated in an evaporator and

Reduction (%) in Haemonchus contortus larval with plant powder

Treatment % reduction

Aloe vera leaves

100 mg 97.7
200 mg 100.0
300 mg 100.0
Control (without aloe vera leaves) -
Cactus
100 mg 92.4
200 mg 96.2
300 mg 96.7
400 mg 100.0
Control (without cactus) =
Chota gokharu leaves
100 mg 21.1
200 mg 56.7
300 mg 97.5
Control (without chota gokharu leaves) -
Nargundi leaves
100 mg 98.1
200 mg 100.0
300 mg 100.0

Control (without nargundi leaves) -
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finally in a hot air oven at 45-50 °C. On in vitro eggs
hatch and larval development assay both ethanolic
and methanolic extracts of Aloe vera allowed
hatching of eggs at a very low level compared to the
control wells. These extracts were also very effective
against larvae as there was more than 90% mortality
on 75, 37.5 and 18.7 mg/ml concentrations. All the
three crude extracts of Chota Gokharu leaves
exhibited remarkable effect on both egg hatching and
larval development. The aquous crude extract of
Nargundi leaves had very poor ovicidal activity
whereas the same possessed excellent activity against
larvae. The ethanolic extract had excellent ovicidal
and larvicidal activity. The methanolic extract allowed
very low level of egg hatching compared to control.

Institute Project (AGB/01/03/17-20) on Genetic
evaluation and propagation of sheep for
resistance to Haemonchus contortus

SS Misra, CP Swarnkar, Gopal Gowane, Rajiv Kumar and IS
Chauhan (from 26.02.2018)

For propagation of a flock resistant to Haemonchus
contortus, selection and inter-se mating are practiced
in divergent lines of Malpura and Avikalin breeds.

Intensity of strongyle infection in lambs under
natural conditions : Based on 135 lambs born
during 2016-17 from inter-se mating, the sire-wise
mean feacal egg counts (FECs) ranged from nil to
5700.0 epg in Malpura and 200.0 to 13100.0 epg in
Avikalin sheep at naive stage (Sept.). The
corresponding values at exposed stage (Nov.) were
ranged from 100.0 to 716.7 epg in Malpura and nil to
466.7 epg in Avikalin sheep.

Selection of divergent lines and within genotype
variation : In selected progenies, at exposed stage,
the mean FECs remained around 3.5 and 2.5-times
higher in susceptible (S) line compared to resistance
(R) line in Malpura and Avikalin, respectively. The
heritability (h?) estimates for FECs on half-sib
analysis (2004-17) were 0.18 and 0.21 in Malpura
and Avikalin sheep, respectively at pre-drench and
0.11 and 0.04, respectively at post-drench stages.

Performance of selected lines: In both the genotypes,
in spite of no anthelmintic treatment in R line, on the
majority of occasions, the monthly mean FECs remained
significantly lower compared to S line where strategic
anthelmintic treatment was given in September.
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In comparison to initial body weight, at the end of the
year the gain in body weight ranged from 6.42 (R-
line) to 10.31% (S-line) in Malpura and from 9.55 (S-
line) to 10.99% (R-line) in Avikalin. The mean annual
GFY remained almost similar among lines in both the
genotypes. Lambing rate on tupped basis was 96.30%
in S-line compared to 93.75% in R-line. The annual
mortality ranged from 4.63% (R line) to 5.81% (S
line) in Malpura and 1.59% (R line) to 9.09% (S line)
in Avikalin.

Growth and wool yield of animals selected during
2017 : Average daily gain (ADG) was 50.94 and 34.61
g during 6-12 months (coinciding with peak parasitic
season) in selected progenies of Malpura sheep in R
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Monthly intensity of strongyle infection in divergent lines of sheep
(Arrow: strategic anthelmintic intervention only in S-line)

and S line, respectively. The corresponding values
were 24.33 and 32.61 g, in R and S line of Avikalin
sheep. The annual GFY in selected progenies ranged
from 1.24 (S line) to 1.58 kg (R line) in Malpura and
from 1.56 (R line) to 1.65 kg (S line) in Avikalin.

Observations for animals born from selected
animals : The progenies born from R-sires possess
significantly lower FECs than those born from S-sire.
From birth to 12 months of age, ADG remained
almost similar in both the lines and varied from 87.25
(R line) to 90.74 g (S line) in Malpura and 81.78 (S
line) to 87.25 g (R line) in Avikalin, respectively.

Formulation of selection index: The heritability
estimates were moderate (0.18 to 0.21) indicating
scope of selection in the naive lambs. The estimates of
(co)variance components and genetic parameters for
FECs as obtained for the model from AIREML are as
under:
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The economic value (on the basis of retrun from sale
of per kg meat) fixed for FEC was -0.25 for
construction of selection index targeting naive
populations. For Malpura and Avikalin sheep, indices

Estimates of (co)variance components and genetic parameters
for FECs in sheep

Parameter Malpura Avikalin
N E N E

Variance

Additive direct 0.19£0.04  0.09:0.03 0.21:0.04 0.030.03
Residual 0.87+0.04  0.6740.03 0.76+0.04 0.83+0.04
Phenotypic 1.06+0.03 075002 097+0.04 0.86+0.04
Heritability () 0.18+0.04 0113003 0.21+0.06 0.04+0.03
Log likelihood —600.4 —5463  —11429  —750.4

with highest accuracy were I = 0.449 (FEC) + 0.088
(6WT) + 0.406 (12WT) and I = 0.23 (FEC) + 0.151
(12WT). The study suggested that due to moderate
accuracy, two step selection (i) screening of all the
sheep and selection based on cut-off should be fixed
for R and S line, (ii) evaluation and ranking of all the
sheep for 6WT after adjusting for non-genetic factors
(if any) should be practiced.

Molecular studies : The studies are targeting DQA1,
DQB1 and DQB2 gene locus of MHC gene from DNA
extracted from R and S line sheep.



All India Network programme on Gastro-intestinal
parasitism

CP Swarnkar, D Singh (up to 30.11.2018) and FA Khan

As per bioclimatographs, the period suitable for
propagation of H. contortus in Rajasthan was found
between June and August (with slightly extended
period in semi-arid region).

Impact assessment of modified worm management
programme (MWMP) in sheep flocks : Evaluation
of a total of 7754 faecal samples from sheep (25 field
and 5 farm flocks) showed that the incidence of
strongyle worms varied between months in sheep
flocks reared at farm or field in Rajasthan. With
similar approach of worm management, monthly
incidence of strongyle infection was higher in semi-
arid region. Among field flocks in semi-arid region,
the monthly incidence of strongyle worms ranged
from 29.9% (Feb) to 96.3% (Aug) in CWMP and from
45.9% (Feb) to 88.3% (Oct) in MWMP as compared to
nil (Mar) to 73.3% (Aug) under MWMP in arid region.
In farm flocks at CSWRI, Avikanagar, the monthly
incidence varied from 50.0% (Mar) to 98.9% (Sept)
as compared to from 5.3% (Mar) to 65.1% (Aug) in
arid region at ARC, Bikaner under MWMP. The annual
incidence of Trichuris spp ranged from nil (arid farm)
to 0.58% (semi-arid farm). The annual incidence of
Strongyloides papillosus ranged from 0.40% (arid
field) to 24.01% (semi-arid farm). The prevalence of
S. papillosus was higher (>25%) during the period
from June to November in semi-arid farm flocks.

The annual incidence of amphistomes in field flocks
of semi-arid region was 10.06% and ranged from
3.80% (Dec-Feb) to 40.26% (Jun-Aug) with distinct
seasonal variation. The annual incidence of Fasciola
gigantica was only 0.03%. The annual incidence of
Schistosoma indicum was 2.13% and varied from nil
during March-May to 3.97% during June-August. On
the other hand, in flocks of arid region, only 0.27% of
samples were found positive for amphistomes. In
both the flock management system, the annual
incidence of moneizia infection was relatively higher
in semi-arid region compared to arid region. The
annual incidence of Eimeria spp ranged from 21.70%
(arid farm) to 33.43% (semi-arid farm).
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In field flocks of semi-arid region, the monthly FECs
varied significantly (P<0.001) from 108.8 (Feb) to
1720.5 epg (Aug) in MWMP and from 66.2 (Feb) to
2258.5 epg (Aug) in CWMP flocks. In arid region, it
ranged from nil (Mar) to 734.2 epg (Aug) in MWMP
flocks. Among farm flocks, monthly intensity of
strongyle infection varied from 129.0 (Mar) to 4270.0
epg (Sep) at CSWRI, Avikanagar and from 6.3 (Mar) to
348.1 epg (Aug) at ARC, Bikaner. In wormy season,
>50% of sheep had >1000 epg at farm as contrast to
<10% at field in semi-arid region. H. contortus was
predominant parasite followed by Oesophagostomum
and Trichostrongylus spp on coproculture. The pasture
infectivity was observed only during the monsoon
season in both field and farm conditions with
relatively higher magnitude in semi-arid farm.
Further, the availability of larvae on herbage was for
more prolonged period (July to October) in semi-arid
compared to only during August-September in arid
farm.

Production economics of worm management
programme : In field flocks, the annual lambing rate
ranged from 95.27 (MWMP) to 99.35% (CWMP). The
annual morbidity rate varied from 47.47 (MWMP) to
53.68% (CWMP). The annual mortality rate varied
from 3.45 (CWMP) to 3.61% (MWMP). The net
annual income per 100 sheep at field level varied
from Rs. 178864.0 (MWMP) to Rs. 194481.0 (CWMP).

Performance testing of simulation and forecasting
programme (FROGIN) : The pattern of predicted
and observed FECs revealed higher FECs during June
to August in farm flocks, however a single peak in FEC
was observed in the month of September. In field
almost similar trend in FECs was observed on
predicted and actual basis in both the categories of
flocks.

Studies on hypobiosis in Haemonchus contortus :
Out of 287 abomasi, 75.6% were found positive for H.
contortus infection. The maximum (40.0%) of
abomasi were found to posses only adult H. contortus
followed 28.6% by both adult H. contortus and L, and
7.0% only L,. The monthly profile exhibited a sharp
decline in abomasi harbouring only adult worms
from September to February. The digestion of the
abomasal mucosa revealed presence of hypobiotic H.
contortus larvae in significant proportion during
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Haemonchus contortus count in sheep abomasi

November to March. The monthly mean number of
adult H. contortus in sheep remained >300 per
abomasum during the period from June to September.
The numbers of L, in abomasal mucosa were low
during February to October and started rising from
November to January with maximum (58.3 L, /
abomasi) in December. The analysis of ratio of adult
to L, in abomasi showed higher (>50%) proportion of
L, during December - January.

Thermal humidity index and regulation of
Haemonchus contortus in sheep: Over the period
from 2012 to 2018 at Avikanagar, the average
monthly THI varied significantly (P>0.001) from
15.74 (Jan) to 32.58 (Jun), revealing that for sheep
flocks at farm the periods of non-stress and extreme
stress were from November to February and April to
October, respectively. Under MWMP, the monthly
average FECs and H. contortus (adult and L,) counts
in abomasum varied significantly from 251.52 (Jan)
to 2763.54 epg (Jul), from 18.21(Feb) to 1510.41
/sheep (Sept) and from 0.24 (Jul) to 46.82
/abomasum (Jan), respectively. Over the years, the
interaction between monthly THI and parasitological
observations exhibited almost similar relation among
parameters. Both FECs and abomasal worm count
showed a positive relation with THI while a reverse
pattern was exhibited for L, counts.
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Overall on Pearson correlation a significant (P<0.001)
positive correlation was found between FEC and
adult worm counts (r’ = 0.411) and FECs and THI (r’
= 0.253). The overall correlations between L, and
FECs (r’ = -0.142), adult worm count (r’ = -0.095) and
THI (r* = -0.357) were also significant (P<0.001) but
in negative direction. The significantly negative
correlation between FECs and L, counts during
December to March further supports the occurrence
of hypobiosis in H. contortus. However, significant
positive correlation between FECs and L, count
during July to September (wormy season) suggested
acquisition of fresh infection from environment. A
positive correlation between FECs and THI during
April to June and October to December indicated
resumption of development in hypobiotic larvae
could be due to stressful environment for host and
initiation of hypobiosis due to non-stressful status of
host, respectively.

Network Programme on Veterinary type culture

GG Sonawane and Jyoti Kumar

A total of 31 bacterial isolates identified on the basis
of cultural, biochemical characteristics and
sequencing (Streptococcus pasteurianus, Enterococcus
faecalis, Escherichia fergusonii, Salmonella enterica,
Shigella dysenteriae, Enterococcus gallinarum (3), E.
coli (4), Corynebacterium pseudotuberculosis (5),
Staphylococcus xylosus, Staphylococcus aureus (5),
Staphylococcus chromogenes, Staphylococcus
haemolyticus, Staphylococcus gallinarum (2),
Pseudomonas aeruginosa (2), Mannheimia
haemolytica) were submitted to VTCC, Hisar for
accessioning. VTC accession numbers were received
for 20 bacteria.

A total of 41 bacterial isolates were obtained from the
pneumonic cases of sheep (necropsied or
slaughtered). Antibiotic resistant study was done on
29 Staphylococcus spp isolated from ruminants. On
antibiotic susceptibility test almost all the S. aureus
isolates (62.5 - 100%) were resistant to Ampicillin,
Amoxyclav, Enrofloxacin Ofloxacin Norfloxacin,
Ciprofloxacin, Penicillin-G, Streptomycin, Amoxycillin
and Methicillin. These isolates were susceptible to
Bacitracin, Chloramphenicol, Cefepime, Ceftriaxone,
Ceftazidime T, Imipenem, Doxycycline,
Nitrofurantoin, Polymyxin-B, Gentamicin, Cefixime,
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Chlortetracyclin, Tetracycline, Amikacin and
Vancomycin. All the isolates of S. hemolyticus (100%)
were resistant to Ampicillin, Enrofloxacin, Methicillin,
Penicillin-G, Cefixime and Amoxycillin and 50% of the
isolates resistant to Amoxyclav, Cefepime,
Ceftazidime T, Kanamycin and Streptomycin. The
isolates of other Staphylococcus spp were susceptible
to almost all the common antimicrobials except
Cefixime, Novobiocin, Ampicillin and Methicillin.
Multi-drug resistance was commonly observed in the
S. aureus and S. haemolyticus. The PCR based
detection and characterization of Corynebacterium
pseudotuberculosis was done by targetting virulence
genes PLD, FagA, FagB, FagC and FagD in 25 strains
obtained from caseous lymphadenitis in goats and
sheep. The real time based PCR assay targeting PLD
gene was optimised to identify C. pseudotuberculosis
strains.
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PCR amplification of fagA and fagB gene C. pseudotuberculosis

PCR amplification of fagC and fagD gene of C. pseudotuberculosis

All India Network programme on Neonatal
mortality in farm animals

CP Swarnkar, GG Sonawane and Kalyan de

Real-time neonatal lamb mortality profile for 2017-
18: In organized farms of Rajasthan, during the
period from April 2017 to March, 2018 a total of
2655 lambs born (1887 - Avikanagar, 768 - Bikaner)
formed the base of study. During the period overall
annual neonatal mortality was 1.81% (2.17% -
Avikanagar, 0.91% - Bikaner). Breed -wise, it ranged
from 0.58% in Marwari to 5.26% in Garole /
Kendrapada. Around 4-times higher (4.58%)
neonatal mortality was recorded in prolific genotypes
as compared to non-prolific genotypes (1.16%). It
was observed that more number of lambs died during
the hebdomadal phase at Avikanagar compared to
during post-hebdomadal phase at Bikaner. Sex of
lamb and type of birth had no influence on neonatal
mortality rate, In general higher mortality was
noticed in lambs with low birth weight (<2.0 kg), low
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lamb weight to dam weight ratio (<0.100), born from
ewes with low body weight at lambing (<25.0 kg) and
from too young (<2 yr old) or too old (<6 yr old).

Causes of neonatal mortality in lambs : Overall at
Avikanagar, pneumonia was accounted for maximum
(26.83%) of neonatal mortality followed by mineral
deficiency syndrome (17.07%), septicaemia /
toxaemia (14.63%) and neonatal inanition (12.20%).
In hebdomadal phases, higher contribution to
neonatal mortality was due to pneumonia (34.78%)
and septicaemia / toxaemia (17.39%). Higher
contribution of pneumonia (62.50%) was observed in
0-1 day old lambs. In post-hebdomadal phase,
maximum (27.78%) deaths were due to mineral
deficiency syndrome. The comparison between types
of breed exhibited predominance of septicaemia/
toxaemia and pneumonia in non-prolific sheep while
that of mineral deficiency syndrome in prolific sheep.

Interaction between wind chill index (Dec-Feb)
and neonatal mortality in lambs : From Dec 2017
to Feb 2018 at Avikanagar, the daily WCI (Wind chill
index) pattern exhibited proportion of extreme chill
days (WCI >400.1 kcal/m’/h) similar to earlier years
(1991-2016) but higher than 2016-2017. The
distribution of neonatal mortality according to daily
WCI revealed that overall proportion of neonatal
death ranged from 9.52% (WCI <300 kcal/m’/h) to
61.91% (WCI >400.1 kcal/m’/h) in 2017-18. Over the
period from 1991-2018, the daily rate of neonatal
mortality observed to range from 0.26 lambs/day
(WCI <300.0 kcal/m’/h) to 0.41 lambs/day (WCI
>400.1 kcal/m’/h). This year in no chill days (WCI
<300.0 kcal/m’/h), the daily rate of neonatal
mortality was significantly higher (0.40 lamb/day)
compared to 0.25 lamb/day during the period from
1991 to 2017.



Effect of milk replacer feeding to neonatal lambs of
prolific breed: A total of 218 Avishaan lambs (81
single, 110 twins, 20 triplets and 7 quadruplets) born
during Jan-Feb, 2018 at Avikanagar were used. In
addition to suckling, lambs of treated groups were
supplemented with Mamnaprash for 27 days (5" to
31" day of age). The total mean intake of milk
replacer in 27 days of experiment was 8080.36,
8021.96,8515.50 and 8675.71 ml per singleton, twin,
triplet and quadruplet lambs, respectively. The mean
daily intake of milk replacer was 305.68, 311.37,
327.52 and 367.59 ml per per singleton, twin, triplet
and quadruplet lamb, respectively. The growth
pattern of lambs exhibited non-significant differences
among different groups. During the period from birth
to 30th day of age, the average daily gain in body
weight was maximum (148.39 g) in singleton control
followed by 146.15 g in treated singleton lambs.

Milk replacer feeding in neonatal lambs

The magnitude of live weight harvested from a ewe
showed significantly higher body weights and ADGs
at all the stages in treated group compared to control
group. Compared with control ewes, 12.39% more
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weight was harvested from a ewe (in term of weight
gain by lambs) in treated lambs in 30 days post
lambing. During experimental period a total of 5.76
and 7.59% lambs loss was observed up to neonatal
phase (particularly during post-hebdomadal phase)
in treated and control groups, respectively indicating
31.8% more losses in control lambs as compared to
treated lambs. After supplementation of milk replacer
for 27 days, it was observed that from a month old
lamb on the basis of average weight harvested / ewe
the net return was increased by Rs. 72.63 per ewe
over control lambs.

127 - Supplemented == Control
2¢ "]
] -
52 °
)
c 4
5 5
=< 21
0 T T T T 1

Birth 7 15 22 30
Age of lambs (Days)

Live weight harvested / ewe

Disease investigation : On necropsy examination, 40
lambs (out of 60) showed lesions of different stages
of pneumonia. The other lesions recorded were
suggestive of enteritis, hepatitis and septicaemia. On
bacterial culture of lung tissue and heart blood
samples, Staphylococcus aureus, Staphylococcus
epidermidis, Staphylococcus hominis, Staphylococcus
pasteuri, Pseudomonas aeruginosa, Pseudomonas
stutzeri, Pseudomonas fulva, Acinetobacter
calcoaceticu, Pasteurella multocida, Streptococcus
lutetiensis, Cronobacter sp. Achromobacter
xylosoxidans, Enterobacter sp. Klebsiella sp., E. coli and
Pantoea sp were isolated and identified by cultural
characteristics, biochemical tests, 16s rRNA PCR and
sequencing. Out of 32 samples, 21 (65.63%) samples
were found to be infected with only single bacteria
with predominance of E. coli (5/21), Staphylococcus
sp (3/21), Streptococcus sp (3/21) and Bacillus sp
(3/21). Mixed infection was observed in 16.67% (2
organisms) and 0.48% (3-4 organisms) samples.
From faecal samples of 15 diarrheic lambs, a total of
20 bacterial isolates including E. coli (16), Salmonella
sp (3) and Acinetobacter sp (1) were isolated and
identified on preliminary characterization.
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dsRNA from faecal samples (55 diarrheic and 10 non
diarrheic lambs) was extracted using Ribozol RNA
extraction reagent and performed Agarose gel
electrophoresis (AGE) to determine the presence of rota
virus. On AGE no sample was found positive for the
characteristic 11 bands of 11 segments of dsRNA of rota
virus as visualized under gel documentation system.

E. coli and other gram-negative bacteria (20) showed
resistance to amoxicillin, ciprofloxacin, enrofloxacin,
norfloxacin and ofloxacin (64%), meropenem (45%),
amoxicillin-clavulanate (40%), chlortetracycline
(15%), cefixime (35%), tetracycline and ceftazidime
(30%), cephoxitin (10%), amikacin, imipenem and
gentamicin (5%).

Therapeutic management of stiffness of limbs and
back in Avishaan lambs: In Avishaan flock, during
minor lambing season (Aug-Sep) 2017 and major
lambing season (Jan-Feb), 2018, 7-11 days old lambs
exhibited clinical manifestation such as stiffness in
gait, swelling of epiphyses, recumbence after 2-3 day
with extension of back and limbs, abdominal
respiration and death after 2-3 days. Overall out of
321 lambs, a total of 17 (5.29%) were affected with
stiffness of limbs and back and 8 (2.49%) were died.

Stiffness in neonatal lambs
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The therapeutic management of syndrome was made
with Vit E and Se (@ 0.5 ml s/c per head, once) along
with mineral mixture supplementation (@ 2-3
g/head/day for 15 days).

Among biochemical parameters only serum
creatinine level was high on Oth day in affected lambs
compared to other healthy lambs which return to
normal after treatment. Serum copper concentration
of affected group was found to be significantly low on
0" and 7" day but it increased on 15" day as in
healthy groups. In affected group, iron concentration
was low on Oth day but manganese concentration
remained significantly higher on all the occasions.
Estimation of liver mineral profile revealed low
(20.75 ppm) concentration of liver copper in all the
three lambs than the normal concentration). Following
institution of prophylactic supplementation of mineral
mixture in healthy lambs (<15 or >15 day of age)
further occurrence of disease was not observed.

Udder scoring and its interaction with body
condition score in ewes: An attempt was made to
modify the udder scoring in context to Indian breeds
with the objective to select sheep having optimum
udder score for better neonatal survival. The
parameters included in the udder scoring were udder
tissue content, udder depth, degree of separation,
degree of suspension, teat position, teat deformity
and teat size. This year udder scoring was done in a
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total of 99 ewes (Avishaan and Patanwadi) in early
lactation (within 7 days of lambing). It was found that
BCS of Patanwadi ewe was significantly (P<0.01)
higher as compared to Avishaan ewe. The analysis
suggested that Avishaan and Patanwadi ewes differed
significantly (P<0.01) from each other in composite
udder score (CUS), udder tissue content, udder depth,
degree of separation, degree of suspension and teat
size. The udder tissue content and teat size were
significantly (P<0.01) higher in Patanwadi ewe as
compared to Avishaan ewes. However, udder depth
and degree of suspension were more in Avishaan ewe
compared to Patanwadi ewes.

Irrespective of breeds, a significant (P<0.01) and
positive correlation was observed between CUS and
BCS. Among different parameters of udder scoring,
CUS was found to be positively correlated with udder
tissue content, degree of separation, teat position and
teat size. BCS had significant (P<0.01) influence on
composite udder score. Among different parameters
of udder scoring, only udder tissue content and teat
size were significantly influenced by BCS. The
observations on disposal rate of lambs showed
maximum disposal rate (30.0%) in lambs from ewes
with low BCS and high CUS while no disposal of
lambs from ewes with high BCS and high CUS.

221 Low-High High-High

20 (6/20) (0/18)

18 -
7)) ‘
3 16

14 - Low-Low 12.5 High-Low 125

(8/64) (3/24)

12

10 - : : . .

1.0 15 20 25 30 35 4.0 45 5.0

BCS

Effect of body condition and udder score on disposal of lambs

DST Project on Development of rapid diagnostics
for early detection of Mycobacterium avium
subspecies paratuberculosis in sub clinical and
clinically infected sheep and goats at farm level

GG Sonawane

Bacterial culture: A total of 17 small intestine and
MLN tissues collected from sheep suspected for
paratuberculosis during postmortem examination
were processed for bacterial isolation on different
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media and incubated at 37°C for growth up to 16
weeks. Small white colonies of Mycobacterium avium
subspecies paratuberculosis (MAP) were appeared
after 8 to 16 weeks of incubation in 8 (47%), 5 (29.41
%) and 5 (29.41 %) sheep on HEYM, MB 7H10 and
WR medium, respectively. Among 136 sheep faecal
samples, 37 (27.2%), 23 (16.91%) and 28 (20.58 %)
sheep revealed growth of MAP colonies on HEYM, MB
7H10 and WR medium, respectively. The goat faecal
samples (70) inoculated on different media did not
reveal growth for MAP. The sensitivity of MAP
isolation of HEYM was found better than MB 7H10
and WR medium.

Faecal PCR assays for MAP detection: Out of 87 sheep
faecal samples tested 58 (66.66%), 56 (64.36%) and
61 (70.11%) were detected as positive for MAP by IS
900 gene, IS MavZ gene and 251 gene PCR, respectively.
The goat faecal samples (49) were found negative for
MAP by all the three PCR assays. The sensitivity of
251 gene PCR was found better than other two PCR
assays in the detection of MAP.

PCR amplification of IS 900 gene (314 bp) of Mycobacterium avium
subspecies paratuberculosis

Multiplex PCR assays for direct detection of MAP :
All the small intestinal and MLN tissues (17) tested
by multiplex PCR (IS 900 / 251 gene and IS Mav2 /251
gene) were found positive for MAP.

IS 900 real-time PCR assay : The real-time PCR
assay developed in the lab using IS 900 gene element
was used to test faecal samples of clinically and non-
clinically affected sheep and goats. Out of 136 sheep
faecal samples the real time PCR assay detected 92
sheep as positive for MAP. The faecal samples of 70
goats were found negative by real-time PCR.
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Institute Project (TOT/01/01/17-20) on Improvement
in productivity of sheep and transferable
technology and their impact analysis

SC Sharma (From 28.08.2017), Arun Kumar, A Sahoo,
Dhirendra Singh (Upto 30.11.2017), Raghvendra Singh (From
29.09.2017), FA Khan (From 01.12.2017), N Shanmugam, Ajay
Kumar, Raj Kumar, LR Gurjar, GR Gowane, RL Meena, B. Lal,
DK Sharma, S. Bahire, BS Sahu, M.C. Meena, RL Bairwa, DK
Yadav and RK Meena

Breeding and genetic improvement : A total of 46
flocks (4138 sheep) were covered in three clusters of
TOT areas. Average body weights of Malpura lambs at
birth, 3, 6 and 12 months age were 3.45, 14.44, 20.41
and 26.04 kg, respectively. The overall annual
lambing rate was 78.36% and cluster-wise it ranged
from 65.90 to 96.30%. A total of 10 units were
established for testing of prolific Avishaan sheep in
field. The average body weights of Avishaan lambs at
birth, 3 and 6 months of age were 3.52, 15.62 and
21.04 kg. From a total of 19 ewes (FecB carrier), 39
lambs were born with 17 multiple and 2 single (89.5%
prolificacy). A total of 378 animals (109 Malpura, 12
Avikalin, 96 Prolific sheep and 161 goats) were sold /
distributed to farmers for breed improvement.

Demonstration of reproductive techniques : A
total of 44 ewes belonging to four farmers were
synchronized using intra-vaginal sponges and PMSG
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(200 IU) protocol. The estrus was observed in
95.45% of the ewes within 2 days of sponge
withdrawal. These ewes were inseminated with fixed
time Al with liquid chilled semen (twice after 48 and
56 h of sponge removal). The overall estrus response
and lambing rate were 95.45 and 69.23%, respectively.

Improved feeding practices : From December, 2017
to March, 2018, three on-field feeding demonstration
were carried on enriched silage (Napier + Stylo, 2:1).
The silage was fed to Malpura / Kheri ewes in the
morning prior to grazing. Higher body weights (0.45-
1.18 kg) were recorded in silage fed ewes compared to
those kept only on grazing. In the year 2017-18 a total
of 919 and 685 kg of Avikaminmix and Memnaprash,
respectively was sold to farmers / NGOs/KVKs.

Preventive and therapeutic measures : The annual
morbidity in TOT and participatory flocks was 37.50
and 59.12%, respectively. The major conditions
responsible for morbidity were enteritis, pneumonia,
lameness, conjunctivitis and wound. The affections of
alimentary sustem were maximum in summer. The
annual mortality in TOT and participatory flocks was
10.38 and 10.88%, respectively. The predominant
conditions responsible for mortality were enteritis,
pneumonia, debility and bloat. Deaths due to
pneumonia were maximum in winter followed by
enetritis in monsoon and debility in summer.



Serum samples (36) from aborted sheep showed
19.44% sero-positivity for brucellosis on RBPT. Under
prophylactic measures a total of 8935, 260, 3740 and
4310 sheep were vaccinated against ET, Sheep pox,
FMD and PPR diseases, respectively. Besides, 8550
sheep were given deworming for GI parasites. Periodical
health camps (4) were organised where a total of 743
animals belonging to 47 farmers were treated.

Sheep health camp

Development of handicrafts from coarse wool:
Handicraft products were developed by 90 trained
local women artisans. The survey on quality and
quantity of wool produced in Malpura tehsil was
accomplished in 10 villages covering 3289 sheep.
Under three times shearing practice in a year, the
total wool sheared by farmers was 3239 kg (0.98
kg/sheep). Shearing cost varied from Rs. 15 to 22 per
sheep. The wool price ranged from Rs. 22 to 40 per
kg. With an objective to develop a Self Help Group of
artisans for manufacturing and designing of woollen
products, two training programmes (3 month
duration, sponsered by CWDB, Jodhpur) were
organized for rural women artisans.

Participatory agriculture development : The events
organized were National sheep and wool fair (1) and
trainings (14) on different aspects of sheep and goat
rearing (341 participants including 99 women). Under
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institute farmer participatory programme,
demonstrations of technologies to selected farmers
were laid. Under Sansad Adarsh Gram Yojna, the
institute has adopted four villages (1500 sheep in 24
flocks) and regularly implementing flock health
calendar. A total of 2312 farmers were benefited
through visits (59), interface meetings/gosthies (40),
trainings (19), demonstrations (17), mobile based
advisory (3), literature support (20) and input support
(17) under Mera Gaon Mera Gaurav scheme.
Pamphlets, bulletins, folders and calendar related to
different technologies were published and distributed
to farmers, trainees, NGOs, Government agencies,
professionals etc. for creating awareness about sheep
production. The Institute is registered on mkisan.gov.in
portal. This enables the institute to send free bulk
SMS’s to the intended beneficiaries.

Farmer FIRST Project on Participatory agricultural
development or livelihood security and economic
empowerment of farmers in semi-arid region of
Rajasthan

Raj Kumar, LR Gurjar, RL Meena, Kalyan De, AL Babel, BS Sahu
and RL Bairwa

The technologies were demonstrated to farmers of
four villages (Chosla, Arnia, Bassi, Denchwas) of
Malpura tehsil through commodity based modules. In
crop based module, improved variety of guar, moong,
urd, til, mustard, wheat and kasoori methi were
demonstrated to 106 farmers. In horticulture based
module, saplings of ber (450), lemon (300) and
dragon fruit (100) were provided to 14 farmers. In
livestock based module, health status of 12 flocks of
project area was regularly monitored. Four breeding
rams were provided to farmers for genetic
improvement of their flocks. Nine vermi-composting
units were established at farmers’ fields under NRM
based module. Different skill development activities
like Trainings, exposure visits, exhibitions and farmer
interactions were organized.

Activities of Farmer FIRST programme in villages



Network Project on Sheep Improvement (NWPSI)
came into existence on 01.04.1990, when all the
centres of All India Coordinated Research Project on
Sheep Breeding (AICRP SB) merged to NWPSIL. The
mandate of NWPSI is genetic evaluation and
improvement of indigenous sheep by selective
breeding. Different breeds of sheep are being
improved through selection and inter-se mating

primarily for mutton and also for wool production.
Presently, there are six ongoing centres including four
farm based units (with annual target of 50 rams
sale/distribution) and two field based units (with
100 rams sale/distribution) located at different
states of the country. Coordinating cell is located at
ICAR-CSWRI, Avikanagar, Rajasthan.

Cooperating units under NWPSI

Location

Farm based Cooperating units
ARC (ICAR-CSWRI), Bikaner
ICAR-CIRG, Makhdoom
MPKYV, Rahuri
LRS (SVVU), Palamner

Field based Cooperating units
PGRIAS (TANUVAS), Kattupakkam
ARC (ICAR-CSWRI), Bikaner

Flock strength at farm units (as on 31.03.2018) :
The total flock strength of sheep was 759 for Marwari
including 57 adult male and 382 adult female, 496 for
Muzaffarnagari including 50 adult male and 270
adult female, 637 for deccani including 63 adult male
and 334 adult female, 693 for Nellore including 59
adult male and 309 adult female and 614 for Magra
including 86 adult male and 311 adult female.
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Breed Objective
Marwari Meat and Carpet Wool
Muzaffarnagri Meat and wool
Deccani Meat and wool
Nellore Meat
Madras Red Mutton
Magra Meat and Carpet wool

Flock strength at farms (as on 31.03.18)

Breed Adult male Adult female Total
Marwari 57 382 439
Muzaffarnagri 50 270 320
Deccani 63 334 397
Nellore 59 309 368
Magra 86 311 397
Total 315 1606 1921



Flocks covered in field units : A total of 8895 Madras
red sheep having 5159 breedable ewes of 112 sheep
farmers and 6451 Magra sheep with 3250 breedable
ewes of 53 sheep farmers were covered under field
units for performance recording and improvement.

Sale / distribution of superior germplasm : During
the year 2017-18 a total of 453 males and 191 female
sheep of different breeds were sold for genetic
improvement of farmer’s flocks.

Performance of sheep breeds: The average body
weight on different stages, lambing rate and annual
greasy fleece yield obtained in farm and field units
are as under:
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Sale / Distribution of superior germplasm

Breed

Marwari
Muzaffarnagri
Deccani
Nellore
Madras Red
Magra

Total

Performance of different breeds of sheep

o Mean body weight (kg)
Birth 3M 6 M

Marwari (Farm) 3-20 17-43 24-80
Muzzfarnagari (Farm) 3-52 16-28 25-54
Deccani (Farm) 3-20 13-67 23-40
Nellore (Farm) 3-25 14-97 23-97
Magra (Farm) 3-09 16-22 23-66
Magra (Field) 2-96 15-65 21-92
Madras Red (Field) 2-65 10-54 15-95

Male

24
51
54
79
125
71
404

2Mm

35-27
36-59
28-23
28-37

31-55
28-84
21-54

o e

Madras Red

Magra flock

Adult Hogget
Female Male Female
20 36 11
137 08 08
14 05 01
00 00 00
00 00 00
00 00 00
171 49 20
Lambing  Annual GFY (g)
88-15 1375-35
91-50 1141-76
90-28 956-40
85-94 &
85-00 1886-03
79-23 1774-07
87-26 &
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Total

91
204
74
79
125
71
644



The main objective of the project is improvement of
indigenous sheep breeds by propagation of superior
germplasm in the farmers’ flock by production and
distribution/sale of 70 superior breeding rams to
cover atleast 2500 breedable ewes of farmers
annually by each unit. During 2017-18, the project
has four cooperating units in addition project
coordinating unit at ICAR-CSWRI, Avikanagar:

Cooperating units under MSSP

Unit Breed Starting date
LRIC (KVAFSU), Mandya Mandya Apr 2009
MSRS (TANUVAS), Chennai Mecheri Dec 2009
LRS (RAJUVAS), Udaipur Sonadi Apr 2009
CSWRI, Avikanagar Malpura Mar 2014

Development of nucleus flock of improved sheep
genetic resources : Four nucleus flocks of important
indigenous sheep genetic resources have been
established in their respective breeding tracts
through selection based on 6 month body weight of
the lambs. The flock strength on 31.03.2018 is shown
in table.
Flock strength at units (as on 31.03.18)

Unit Male Female Total  Breedable female
Mandya 64 415 479 325
Mecheri 136 452 591 331
Sonadi 102 315 417 269
Malpura 211 544 755 396
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Distribution of genetically superior sheep seed : A
total of 346 elite males of above mentioned breeds
were distributed/sold to the registered farmers to
cover 7893 breedable ewes. The breed-wise details
are shown in table.

Sale / Distribution of superior rams

X No. of ram
Unit o Total
Distributed Sold
Mandya 50 44 94
Mecheri 60 77 137
Sonadi 38 - 38
Malpura 37 40 77
Total 185 161 346

2" al ik' £

Mandya lambs (2 month old) at farm



Trainings

The institute is regularly organising
training programmes on different
aspects of small ruminants rearing for
farmers and on advances in sheep, goat
and rabbit production for Veterinary
Officers and other technocrates. The
number of training programmes
orgnised during the year is given below:

Title of training (No)

Dr. S.A. Karim, Former Director, ICAR-CSWRI, Avikanagar addressing the trainees

Participant

Sponsering agency

Farmers

Training period

Woolen products manufacturing
and designing (2)

Advances on sheep and goat
production (6)

Advances on sheep and goat
production (2)

Advances on sheep, goat and
rabbit production

Advances on sheep production

Integrated farming system
Breeding and management of
sheep and goats

Improved machine shearing
practices

Machine shearing and other
related issues

Machine shearing
Scientific improved sheep rearing

Commercial sheep farming
Advances in Sheep Production

Interstate training programme on
sheep shearing by modern machine

20

176

71

30

50

25

20

35

56

20
10

10

11

15

Central Wool Development Board,
Jodhpur

Agricultural Technology Management
Agency, Tonk

Uttarakhand Sheep and Wool
Development Board, Dehradun

Agricultural Technology Management
Agency, Pauri Garhwal

Agricultural Technology Management
Agency, Swaimadhopur

Central Wool Development Board
Jodhpur

Farmer FIRST Programme,
Avikanagar
NWPSI, (Magra field unit), Bikaner

Agricultural Technology Management
Agency, Bikaner

RUTAGm IIT, Delhi

NWPSI, (Magra field unit), Bikaner
TSP, NTRS, Garsa

National Livestock Mission (GOI)
Bolangir, Odisha

AP Sheep and Goat Development
Cooperative Federation Limited

Agricultural Technology Management
Agency, Bikaner

20 May -19 Aug, 2017
22 July - 28 Oct, 2017

6-7,11-12, 13-14, 15-16,
18-19, 20-21 Sept, 2017

8-10 Dec, 2017
6-8 Mar, 2018
26-30 Dec, 2017
13-17 Mar, 2018
16-17 Mar, 2018
20Jun, 2017
4-5 Aug, 2017

25 Aug, 2017

25 Nov, 2017
22-23 Mar, 2018

7-9 Jun, 2017

26-29 Jul, 2017

15-21 Nov 2017

Veterinary & Technical Officers

Qestrus synchronization and
artificial insemination in sheep (2)

Sheep husbandry practices
Recent trends and applications
in sheep husbandry (2)

Advances in small ruminant
production system

Natural dyeing

21

10

20

22
15

AH Department, Lucknow (UP)
Central Wool Development Board
Jodhpur

National Livestock Mission (GOI),
Bolangir, Odisha

National Livestock Mission (GOI),
VOTI, Bhubaneswar, Odisha

MANAGE, Hyderabad and
ICAR-CSWRI Avikanagar

Self financed

16-22 Jun, 2017
15-21 Dec, 2017

14-16 Jun, 2017

12-14 Feb, 2018
20-23 Feb, 2018

21 Feb — 07 Mar 2018
22 - 28 Mar 2018
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P =

Dr. S.P.S. Ahlawat, Former VC, Ujjain University Students attending the training programme
releasing the training compendium on natural dyeing
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Exposure visit to Institute / Stations

At CSWRI, Avikanagar and its regional stations, a total of
2223 personnels in 63 groups visited. The participants were
acquinted with activities, management practices and recent
applicable technologies in sheep husbandry.

Exposure visit of farmers at NTRS, Garsa

Farmer-Scientist Interaction and Gosthies

Alive web telecast of the Hon'ble Prime Minister (11:30 AM
to 01:30 PM) from Krishi Unnati Mela, New Delhi was
arranged on 17" March 2018. On this occasion, Prof. K.K.
Saharia, Member, GB, ICAR, Sh. Kanhaiya Lal Choudhary,
MLA, Malpura-Todaraisingh, Sh. Shatrughna Gautam, MLA,
Kekri, Miss Saroj Choudhary, Pradhan, Panchayat Samiti
Malpura, Sh. Badri Narayan Choudhary, Mahamantri,
Bhartiya Krishan Sansthan and Sh. Krishna Murari, Pradesh
Sanghathan Matri, Bhartiya Kisan Sangh, Rajasthan. The
programme was attended by more than 1000 participants
including farmers, public representatives (Sarpanch etc.),
students and Staff of the institute. In addition the other

Live telecast of address by Hon'ble Prime Minister,
GOl from Krishi Unnati, New Delhi
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events organized were Farmer-Scientist Sangosthi, live
animal exhibition, display of technologies of the institute
under the theme doubling the farmer's income, distribution
of elite Avishaan rams to the progressive farmers for
enhancement of reproductive efficiency of their flock and
release of folder entitled “More Sheep per Sheep”.

Under MGMG programme, a total of five kishan gosthis were
organized by NTRS, Garsa in which 86 farmers belonging to

B / y—— ¥

Participants watching live telecast of address by Hon'ble Prime Minister, GOI

vilage Bhallan and Shuru gotbenfited. Like-wise under TSP, a
kishan gosthi was organized in village Kuleth (Chamba Dist)
where 13 q sheep feed was distributed to 26 farmers and 33
farmer given feeding trough (one each). In addition in 2-days
training at NTRS, Garsa, mineral mixture (@ 2 kg each) was
distributed to TSP

ya7 feaw

TR Fedd IRITSHT, 7/ &3 IR, dbR gRT 7
YT} 2017 &1 v&F e dlesT g | AT fhar
AT 39H 100 Vs UTaIh F 9rT forar| g aRarer
fiHR T & BIrad dgdiel & I &3 § U 4
99 I Il o Y81 & OrgH 9w dife & TR 5T &
ST 200 WS HS UTeTeh] Pl %l GUR B [y MY | Forgast
ISTE W S Ul & Na'$ H 32 JATTARIDT dlel HH UaT §Y
6T a5 Ud 3 BI AT 10 | 15 TR SATGT <Y TS
AT &1 1T S H S D Jorall 7 A1 GR gl |
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Meetings
Institute Management Committee Meeting

It was convened at ICAR-CSWRI, Avikanagar on 30th
November 2017 under the chairmanship of Dr Arun Kumar
Tomar, Director CSWRI, Avikanagar. Dr UB Choudhary CIRG,
Makhdoom; Dr Bharat Bhushan IVRI, Izatnagar, Dr Sumant
Viyas NRC Camel, Bikaner, Mr. Suresh Kumar, Member
Secretary were present in the meeting. Special esteemed
invitees were Dr. A. Sahoo, Dr AK Shinde and Mr. Harshit
Agarwal of the Institute. Director of the Institute presented
briefaccount of the institute activity and progress followed by
action takenreportoflastIMC meetingand new agenda items.

IMC meeting at ICAR-CSWRI, Avikanagar

Quinquennial Review Team Meetings

The QRT Chairman Prof ML Madan, Ex-DDG Animal Sciences
and Ex-Vice Chancellor of DUVASU Mathura and member Dr
AE Nivsarkar, Ex-Director, NBAGR Karnal visited Arid Region
Campus of the Institute from 26-27 October, 2017 for

W il

Chairman, QRT interacting with farmer at Madholai village, Bikaner
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appraisal of research activities at farm and field,
achievements, infrastructural development, man-power etc.
Dr AK Tomar, Director, briefly introduced the activities,
achievements, facilities created and major initiative
undertaken during 2011-16 at ARC Bikaner. QRT team
visited the institute farm, Feed Technology unit, Artificial
Insemination Lab and Machine Shearing unit for on spot
appraisal of sheep sectors.

QRT members Dr KT Sampath, former Director, ICAR-NIANP,
Bangalore and Dr N Kondaiah, former Director, ICAR-NRC on
Meat, Hyderabad visited SRRC Mannavanur on 30.10.2017.
Dr. AS Rajendiran, Officer in-charge presented the overall
research achievements of the SRRC Mannavanur for the
period under review (2011 -2016). QRT members made
sector visitand on-spot evaluation of facilities.

QRT members at SRRC, Mannavanur

Research Advisory Committee Meeting

The meeting of the Research Advisory Committee (RAC) was
held on 9 and 10 April, 2018 at ICAR-Central Sheep and Wool
Research Institute, Avikanagar under the Chairmanship of
Dr. Prabhakar Rao, Former Hon'ble Vice Chancellor, SVVU,
Tirupati. Dr. RS Gandhi, ADG, (AP&B), ICAR, New Delhi. Dr.
Lal Krishna, Retired Animal Husbandry Commissioner, GOI
and ADG, ICAR, Dr. RS Sahota, Retired Director, Extension
Education, GADVASU, Ludhiana, Dr. Avtar Singh, Retired
Principal Scientist, NDRI, Karnal, Dr. Arun Kumar Tomar,
Director, ICAR-CSWRI, Avikanagar and Dr. AK Shinde,
Principal Scientist and Member Secretary attended the
meeting. All Heads of Divisions, In-charges and Principal
Scientists of CSWRI participated in the meeting.

RAC meeting at ICAR-CSWRI, Avikanagar
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Institute Research Committee Meeting

The Institute Research Committee (IRC) Meeting was
held at ICAR-Central Sheep and Wool Research
Institute, Avikanagar from April 26-27,2018 under the
Chairmanship of Dr Arun Kumar Tomar, Director, ICAR-
CSWRI. Dr. Vineet Bhasin, Principal Scientist (AG&B),
ICAR, New Delhi, Dr. R Gulyani, Principal Scientist (Rtd.),
all the Heads, In-charges and Scientists of Main campus
and Regional stations were presentin the meeting.

=

Participants in IRC meeting at ICAR-CSWRI, Avikanagar

Annual Review Meeting of NWPSI and MSSP

Annual Review Meeting of ICAR-Network Project of
Sheep Improvement (NWPSI) and ICAR-Mega Sheep
Seed Project (MSSP) was organized at Jaipur on 23
and 24 June 2017. This meeting was chaired by Dr. JK
Jena, DDG (Animal Science). Dr. SMK Naqvi, Director,
ICAR-CSWRI, Dr. MS Chauhan, Director, ICAR-CIRG,
Dr. Vineet Bhasin, Principal Scientist, I[CAR Head
Quarter, Dr. Arun Kumar Tomar, Head (AG&B), ICAR-
CSWRI, Scientists of AG&B Division and Pls and Co-
Pls of eleven cooperating units of NWPSI and MSSP
attended the meeting.

Annual review meeting of NWPSI and MSSP at Jaipur
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Foundation Day Celebration

The 57" foundation day of ICAR-CSWRI was celebrated
on 4 January, 2018. Dr. Rameshwar Singh, Vice
Chancellor, Bihar BASU, Patna and Sh. R.P. Singh,
Member, Governing Body, ICAR, New Delhi, Dr.
Nagendar Sharma, Vice Chancellor, SKUAST, Jammu, Dr
B.N. Tripathi, Director, NRCE, Hisar, Dr. R. Bhatta,

Release of sheep rearing calendar
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Director, NIANP, Banglore and Dr Gopal Lal, Director,
NRCSS, Ajmer were present on the occasion. The
Scientists-farmers interaction meeting was organized
and breeding males were distributed to farmers. The
chief guest addressed the august gathering with words
of praise on achievements of the institute, transfer of
technologies to the sheep farmers even at distance
places of rural areas. The publication on Annual Sheep
Rearing Calendar and Malpura Sheep Breeders
Information bulletin were released.

World Soil Day

The world soil day was celebrated on 5th December
2017 in Amli village. Dr Arun Kumar Tomar, Director
interacted with farmers. He informed the farmers that
soilis an essential part of our agriculture. Government of
India has launched soil health card scheme in 2015 and
since then soil health cards are beingissued to farmers.

World soil day at Amli village
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Sport Activities

Participation in ICAR Zonal Sports Tournament: 40
staff members of the institute participated in the ICAR
zonal sports tournament (west zone) held at ICAR-
CAZR], Jodhpur from 16-20 January, 2018 and won the

ICAR inter-zonal sports meet
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gold medal in Basketball, Volleyball Smashing, Volleyball
Shooting, Chess and silver medal in athletic events.

Participation in Inter-zonal Tournament: In Inter-zonal
tournament held at ICAR-NAARM, Hyderabad from 21-
25 February, 2018, the institute represented west zone
of the council for Basketball, Volleyball Smashing,
Volleyball Shooting and Chess and institute became
ICAR Champion (Gold medal) in Volleyball Smashing.

International Yoga Day

CSWRI, Avikanagar : Institute celebrated
International Yoga Day on 21 June, 2017. Yoga was
performed with the staff members, teachers and

children of the campus. Aworkshop on Yoga - The art of
living - Understand, know and adopt was also
organized from 17 to 20 June, 2017.

ARC, Bikaner : All the staff members and their families
attended Yog session on 20 June, 2017 under guidance
of Sh Bansi Prajapat, Yog Instructor. A lecture of Sh
Rajeev Tomar, Brahmkumari Sansthan on Yog - key of
entire health was organised.

SRRC, Mannavanur : Staff members and teachers of
Government Higher Secondary School, Mannavanur,
participated. The importance of the Yoga in the day to
day activities of human life were narrated.

Celebration of International Yoga Day

Exhibitions

Location

Farmer Welfare Fair, Motihari, Bihar

Global Rajasthan Agritech Meet (GRAM ), Kota, Rajasthan
India Textiles Expo-2017, Gandhinagar, Gujarat

Animal Fair and Exhibition, Malpura, Rajasthan

Kisan Fair and Farm Innovation Day, ICAR-CAZRI, JodhpurPasu

Arogya Mela, Motihari, Bihar

Global Rajasthan Agritech Meet (GRAM), Udaipur, Rajasthan
National Dairy Fair, ICAR- NDRI, Karnal, Hariyana

National Sheep and Wool Fair, ICAR-CSWRI, Avikanagar
Western Regional Agriculture Fair, AU, Jodhpur

24" Sarson Vigyan Mela, ICAR-DRMR, Bharartpur, Rajasthan
Judicial Service Authority Exhibition, Malpura

Krishi Unnati Mela, ICAR-1ARI, Pusa Campus, New Delhi
Krishi Mela, PD ATMA, Tonk, Rajasthan
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Date No. of visitors
Apr 15-19, 2017 550
May 24-26, 2017 4800
Jun 30 -Jul 02, 2017 300
Sep 18, 2017 200
Sep 23, 2017 650
Oct 28-29, 2017 700
Nov 07-09, 2017 5200
Nov 23-25, 2017 500
Dec 12, 2017 3500
Jan 28-31, 2018 700
Feb 03,2018 600
Feb 27,2018 900
Mar 16-19, 2018 2500
Mar 22,2018 750
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Sh. Radha Mohan Singh, Hon'ble Cabinet Minister, Sh. Gajendra Singh Shekhawat, Hon'ble MOS,
Agriculture and Farmer Welfare, GOI visited the institute's stall Agriculture and Farmer Welfare, GOI visited the institute's stall

Sh. Chhabilendra Roul, Special Secretary (DARE) &
Secretary (ICAR) visited the institute's stall
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CSWRI stall in Textile Expo-2017 at Gandhinagar Visitors at institute's stall
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Dignitaries Visitto Institute / Stations

Padam Bhusan Dr RS Paroda, Former Secretary DARE
& DG, ICAR visited ARC, Bikaner on 25 April 2017. He
discussed about performance of Marwari, Magra and
Chokla breeds and their utility for farmer community
in desert eco-system and to give priority for
proliferation of Chokla breed in this arid region. He
appreciated the design and insulation techniques
applied in models of improved animal shelter to
minimise thermal stress in animals. On this occasion
the banyan tree was planted by Dr Paroda in
Technology Park.

Dr. R.S. Paroda visited at ARC, Bikaner

Dr J.K. Jena, Deputy Director General (Animal
Sciences), ICAR, New Delhi visited ARC, Bikaner on 19
Jan 2018. He inaugurated newly developed museum at
centre. He had discussion with the sheep farmers and
listen the problems being faced by the sheep farmers.
Eight superior breeding rams of Magra were also
distributed to the adopted farmers.

Dr J.K. Jena, DDG (AS), ICAR examining the
shearing machine at ARC, Bikaner

118

Sh. Chhabilendra Roul Additional Secretary (DARE) &
Secretary (ICAR) Krishi Bhavan, New Delhi visited
SRRC, Mannavanur on 28 Dec 2017. He visited sheep
and rabbits sectors, modern sheep shed and newly
built administrative building and planted the tree
saplings. He appreciated the centre for its activities in
catering the needs of sheep and rabbit farmers of
southern states. He suggested that the tourism
activities of the centre need to be improved further in
terms of its infrastructure and more publicity by
making linkages with the local political agencies and
social bodies.

-

Sh. Chhabilendra Roul Additional Secretary (DARE) &
Secretary (ICAR) visited SRRC, Mannavaur

Shri SK Singh, Additional Secretary and Financial
Advisor (DARE/ICAR) visited ICAR- Central Sheep and
Wool Research Institute, Avikanagar on 6 August 2017.
He discussed the financial aspect including budget,
expenditure, GST, GeM and revenue generation with
senior administration staff of the institute. An
interaction meeting with Scientific and other Staff was
also held wherein Sh. Singh addressed the queries
related to financial management and internal revenue
generation by ICAR institutes. He apprised the staff on the
latestdevelopmentsin financial matters/policies of ICAR.




Sh. Gordhan Raika, Chairman Pashupalan Kalyan
Board, Rajasthan visited ARC, Bikaneron 5 July 2017

. gl
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Sh. Gordhan Raika, Chairman Pashupalan Kalyan Board,
Rajasthan visited ARC, Bikaner

Annual Report 2017-18

Prof. KK Saharia, Member, ICAR Governing Body on 17
March 2018 on the occasion of Live web telecast of the
Hon'ble Prime Minister (11:30 AM to 01:30 PM) from
“Krishi Unnati Mela, New Delhi

Prof. KK Saharia, Member, ICAR Governing Body
feeding milk replacer to lamb at Avikanagar
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TRAINING AND CAPACITY BUILDING

Institute staff attended training programmes to improve their skill and capacity building in recent areas of
research and administration.

Participants

Period

Training programme

Scientific staff

B. Jyotsana Jul 06-26, 2017 Summer School on Improving reproduction rate through ICAR-CIRG,
assisted reproductive and stem cell technologies for Makhdoom
enhancing production in small ruminants

Ashish Chopra Nov 20-24, 2017 Animal breeding data analysis and genomics ICAR-CIRB,

Hissar
A . Sahoo Dec 12-23, 2017 Leadership development (a pre - RMP program) ICAR- NAARM,
Hyderabad
Seiko Jose Sept 11-16, 2017  Advances in application of nano technology ICAR-CIRCOT,
Feb 07-09, 2018 Training on reinforced fibre composites Mumbai
Feb 15-17, 2018 Competency enhancement program for effective ICAR- NAARM,
implementation of training functions by HRD Nodal Hyderabad
Officers of ICAR
R.L. Meena Mar 03-23, 2018 Statistical advances for agricultural data analysis ICAR_MSB"
New Delhi

R K. Paul Mar 05-14, 2018 Short cource on Synthesis and c_haracterization of RCA., MPUAT,

nanomaterials for plant protection and growth Udaipur

Technical staff

Avtar Singh Jul 26 - Aug 08, 2017 Experimental data analysis lCAR-IASBI’
New Delhi

M.R. Meena Aug 01-10, 2017 Selection, adjustment, operation and maintenance of ICAR-CIAE,

Yogi Raj Meena agricultural implements for field and Horticultural crops Bhopal

S.A.Q. Naqvi Sep 13-22, 2017 Competence enhancement programme on motivation and ICAR- NAARM,

K.C. Sharma positive thinking for technical officers of ICAR Hyderabad

Mohan Singh Oct 24-28, 2017 A capacity building and skill upgradation programme for ICAR-IIFR,

S.R. Meena technical staffs on farm management Modipurm

Administrative staff

NEEEN VEONET ) 91651 syl GFR - 2017 IS, W2
Delhi
C.L. Meena Aug 21-22, 2017 GeM and GFRs 2017 training @ NIFM NIFM,
M.A. Khan Faridabad
R.P Verma
Establishment and finance matters for Under Secretaries ICAR-NAARM
i Aug 17-23, 2017 ! !
Harshit Agarwal - Aug 17-23, SAOs, SFAOs, AOs, FAOs of ICAR Hyderabad
Neeraj Tanwar Sep 11-15, 2017 Procurement and PFMS for ICAR officers !Si?nfl-acpm
RA. Sharma Oct 09-13, 2017 Improving effec‘uveness of Private Secretaries and S, Giees
Personal Assistants
. Administration and finance management for Section Officers ICAR-NAARM,
Jan 18-23, 2018 !
Shashank Jain AAOs and Assistants Hyderabad
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Bhatt RS, Sahoo A, Sankhyan SK and Meena MC. 2017.
Growth performance and economics of preweaner lambs fed
gelatinized and non-gelatinized milk replacer. Indian Journal
of Animal Sciences 88:576-580.

Bhatt RS, Sahoo A, Soni L and Sankhyan SK. 2017. Utilization
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Gene bank registration

Contributors Sequence Accession No.
Kumar Rajiv, AS Meena, Allelic variants of keratin associated protein 7 (KAP7) gene sequences MG913367 - MG913372
. 2018 .
Ashish Chopra and Arun Kumar in lustrous Magra sheep, complete cds (6 sequences)
AS Meena, Rajiv Kumar, Ashish 2018 Allelic variants of keratin associated protein 6 (KAP6) MG913361 - MG913362
Chopra and Arun Kumar gene sequences in lustrous Magra sheep, complete cds (2 sequences)
2018 Allelic variants of keratin associated protein 8 (KAP8) MG913363 - MG913366
gene sequences in lustrous Magra sheep, complete cds (4 sequences)
2018 Protein sequences of Keratin associated protein 6 AVI169721 - AV169722
(KAP®) in lustrous Magra sheep, complete cds (2 sequences)
2018 Protein sequences of Keratin associated protein 8 AVI69723 - AV169726
(KAP8) in lustrous Magra sheep, complete cds (4 sequences)
2018 Protein sequences of Keratin associated protein 7 AVI69727-AV169732
(KAP7) in lustrous Magra sheep, complete cds (6 sequences)
A Sahoo, PK Kumawat and 2018 Fiber degrading bacteria 16sRNA sequence i;;;gig - Ei;;ggg
AS Meena
(15 sequences)
J Bishnoi, N Akram, S Kashyap, 2018 Capra hircus clone MSTN mRNA partial cds MH025921 — MH025939
Kumar A and GR Gowane MHO025941 — MH025943
2018 Capra hircus clone Complete_ MSTN_Gene mRNA partial cds (22 sequences)
F Singh, GG Sonawane and 2017 Pasteurella multocida strain CSWRI/AH /PmA16 MH025940
RK Meena hydrolase family protein (KMT1) gene, partial cds (1 sequences)
2017 Klebsiella pneumoniae strain CSWRI-AH-KP02 beta- AR, - G 20T
lactamase (blaSHV) gene, partial cds s:gz;s;;e;)
2017 Escherichia coli strain CSWRI-AH-EC2015/01 beta- (1 sequenc;as)
lactamase (blaTEM-1) gene, complete cds MF346733.1
2018 Past.eurella multocnda strf'-lln P2/09-12-15Lb hydrolase (1 sequences)
family protein gene, partial cds MF776876.1
2018 Pasteurella multocida strain 75/56-03-16La outer (1 sequences)
membrane protein gene, complete cds MF776877.1
2018 Pasteurella multocida strain P2/09-12-15Lb outer (1 sequences)
membrane protein gene, complete cds MF776878.1
2018 Mannheimia haemolytica strain 30/30-02-16Lc serotype (1 sequences)
1 specific antigen gene, partial cds MF776879.1
2018 Mannheimia haemolytica strain 28/29-02-16Lc (1 sequences)
methyltransferase gene, partial cds MF776880.1
2018 Mannheimia haemolytica strain 30/30-02-16Lc (1 sequences)
methyltransferase -like gene, partial sequence MF776881.1
2018 Mannheimia haemolytica strain 74/55-03-16Lb (1 sequences)
methyltransferase -like gene, partial sequence MF776882.1
2018 Pasteurella multocida strain CSWRI/AH/ PmAg15 (1 sequences)
hydrolase family protein gene, partial cds MF417603.1
2018 Pasteurella multocida strain CSWRI/AH/ PmA16 165 (1 sequences)
ribosomal RNA gene, partial sequence MF417604.1
2018 Mannheimia haemolytica strain CSWRI/ AH/MhA.16 165 (1 sequences)
ribosomal RNA gene, partial sequence MF417605.1
2018 Pasteurella multocida strain CSWRI/AH/ PmA16 sl :Z‘;;‘gg;els)
capsule protein gene, partial cds (1 sequenc;as)
2018 Pasteurella multocida strain CSWRI/AH/ PmA16 MF417607 1
capsule-like gene, partial sequence (1 sequences)
2018 Pasteurella multocida strain CSWRI/AH/ PmAg15 MF417608.1
capsule protein gene, partial cds (1 sequences)
2018 Pasteurella multocida strain CSWRI/AH /PmD16 MF417611.1
capsule gene, partial cds (1 sequences)
2018 Mannheimia haemolytica strain CSWRI/ AH/MhA.16 MF417615.1- MF417616.1
methyltransferase -like gene, partia | sequence (2 sequences)
2018 Mannheimia haemolytica strain CSWRI/ AH/MhA.16 MF417618.1
phssa gene, partial cds (1 sequences)

Copyright Applied — Video on Memnaprash
Training video on Methane measurement

Trademark awarded

Name Trade mark number Date of grant
Avikaminmix (Label) 3513442 24.03.2017
Avikesil-S (Label) 3513445 24.03.2017
Memnaprash (Label) 3513446 24.03.2017
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Dr. Arun Kumar Tomar and team rceiving Dr. Rajendra Prasad Puraskar

Recipiant /s

Arun Kumar, Vineet Bhasin, SMK
Naqvi and RS Gandhi

D Singh
AK Patel

AK Patel

Jairath Gauri, Gadekar YP, Shinde AK,
Sharma Priya and Bhatt RS

Jairath Gauri, Sharma DP, Dabur RS,
Singh P and Bishnoi S

Award/Recognition

Dr. Rajendra Prasad Puraskar 2016

ISSGPU Fellow Indian Society for Sheep and Goat
Production and Utilization

ISSGPU Fellow, Indian Society for Sheep and Goat
Production and Utilization

National Fellow, Indian Society of Animal Production and
Management

Young Scientist Award, Indian Society for Sheep and Goat
Production and Utilization

Young Scientist Award, Indian Association of Women
Veterinarians

Best Papers/Poster Awards in Seminar/Conferences

Recipiant /s
Kumar S, Swarnkar CP and Singh D

Kumar S, Sen B, Rajput PK and
Sonawane GG

Sankhyan SK, Bhatt RS, Shinde AK
and Sahoo A

Shanmugam N

Singh F, Sonawane GG and Meena RK

Sonawane GG and Meena
RK Sonawane GG and Meena RK

Institute Received Recognitions
1% Prize
2nd Prize

Sh Dhane Singh and Hariram
(Sheep farmers of Magra field unit)

TV/Radio Broadcast

Award/Recognition
Best Oral Presentation Award, ISSGPU

Best Oral Presentation Award, ISSGPU

Best Paper Award

Best Oral Presentation Award, ISSGPU

Best Poster Award

Best Oral Presentation Award

Exhibition Kisan Mela and Farm Innovation Day

Exhibition Krishi Mela

Breed Saviuor Award-2018

gfaarf fe=i® fawa
QY. TTSH 03.07.2017 W$ & g¥ Ud A9 & fAf S
TH.3TRSTR. AT, 09.08.2017 URER® AT BRIHH
U®. 9o 22.11.2017 e H HS—qddel Uleld 3 e 9ar
IS FAR 09.02.2018 Jei 9 fafa~ Sarer &1 T
T, A 06.03.2018 31 SIS Yd UST 8 SAER afcead
IR, BT 12.01.2018 ¥ B HW Ao

Date & Venue

Jul 16, 2017
ICAR, New Delhi

Nov 9-10, 2017
ICAR-CIRG, Makhdoom

Nov 9-10, 2017
ICAR-CIRG, Makhdoom

May 17, 2017
SKUAST- Kashmir, Srinagar

Nov 9-10, 2017
ICAR-CIRG, Makhdoom

Nov 21-22, 2017
College of Veterinary Science,
Hyderabad

Date & Venue

Nov 9-10, 2017

ICAR-CIRG, Makhdoom
Nov 9-10, 2017

ICAR-CIRG, Makhdoom

Sep 19-21, 2017

YSP University of Horticulture
and Forestry, Nauni Solan, HP
Nov 9-10, 2017

ICAR-CIRG, Makhdoom

Jan 29-31, 2018

SVVU, Tirupati

Nov 9-10, 2017

ICAR-CIRG, Makhdoom

Sep 23, 2017 ICAR-CAZRI Jodhpur
Mar 22, 2018 PD ATMA, Tonk

NBAGR, Karnal

AT
aifer sfeam e, SagR
PSS Th TH (100.5)
affer Sfear e, femv
aifer Sfeam e, SgR
aifer sfeam ~fan, fiemr
SIS, fae e, 78 feelt
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LIST OF INSTITUTE AND EXTERNALLY FUNDED PROJECTS

Institute projects
e Genetic improvement and evaluation of prolific Avishaan sheep
¢ Identification of genetic and non-genetic factors responsible for lustrous wool traitin Magra sheep
e  Performance appraisal of Dumba (Fat-tail/rump) sheep
e Geneticevaluationand propagation of sheep for resistance to Haemonchus contortus
¢ Nutritional assessment of multiple foetus bearing Avishaan ewes for complete production cycle
¢ Nutritional approaches forimproving quality and quantity meatproduction
¢ Maximizing nutrient output through bio-fortification of forages for augmenting sheep production
e Physiological interventions forimproving sheep fertility and fecundity
e Adaptionand mitigation of stressin sheep
¢ Developmentand improvement of technology for value addition in sheep products
¢ Textile engineeringinterventions for effective use of coarse wool and development of eco-friendly woollen products
e Assessmentofchanging epidemiology and management of economically important sheep, goatand rabbit diseases
¢ Improvementin productivity of sheep and transferable technology and their impact analysis
e GeneticImprovement of Chokla sheep for carpet wool production
¢ GeneticImprovementof synthetic sheep for fine wool production
¢ Geneticimprovementof Bharat Merino sheep through selective breeding
¢  Performance evaluation of Avikalin sheep in sub temperate region of India

ICAR and other agency sponsored projects
Network Projects
¢ Networkprojecton Improvement of Marwari sheep for carpet wool production through selection
e Networkprojecton Geneticimprovement of Magra sheep in field
e Network / Outreach project on estimation of methane emission under different feeding systems and development of
mitigation strategies
¢ Networkprogramme on veterinary type culture-rumen microbes
e AllIndia Network programme on Gastro-intestinal parasitism
e AllIndia Network programme on neonatal mortality in farm animals
e Network programme on veterinary type culture
e Farmer FirstProgramme

Mega Sheep Seed Project (MSSP)
e MegaSheep Seed Uniton Malpura

AICRP Projects
e AICRP on Geneticimprovement of Sirohi goats for meat and milk production
e AICRP on Nutritional and physiological interventions for improving reproduction in animals

NICRA Project
¢ NICRAonassessingresilience of small ruminant production under changing climate condition in semiarid zone

DBT Projects
e DBT projecton Value addition of meat and meat products with conjugated linoleic acids isomers through alteration of
ruminal bio-hydrogenation process using plantbioactive compounds
e DBT project on Functional assays of the bone morphogenetic protein receptors - 1B associated with high prolificacy
insheep

DST Projects

e Development of rapid diagnostics for early detection of Mycobacteriumavium subspecies paratuberculosis in sub
clinical and clinically infected sheep and goats at farm level
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ABBREVIATIONS

ABST Antibiotic Sensitivity Test DNA Deoxyribo Nucleic Acid
ABTS 2,2’-Azinobis-3-Ethylbenzthiazoline-6- DPPH 1,1 Diphenyl-2-Picryl Hydrazyl
Sulphonic Acid DST Department of Science and Technology

AC Avishaan Control EADR Equivalent Average Death Rate
ADG Average Daily Gain EAMR Equivalent Average Morbidity Rate
AGE Agarose gel electrophoresis EBW Empty Body Weight
Al Artificial Insemination EPE Ewe Productive Efficiency
AICRP AllIndia Coordinated Research Project ET Enterotoxaemia
ARC Arid Region Campus FA fatty Acid
AIREML  Average Information Restricted Maximum FCR Feed Conversion Ratio
Likelihood
Fe Iron
ALH Amplitude Lateral Head
FEC Fecal Egg Count
AS Avishaan Solar Radiation i
FecB Fecundity Booroola
ATMA Agriculture Technology Management Agency .
FMD Footand Mouth Disease
BCS Body Condition Score . ) o
FRAP Ferric Reducing Antioxidant Power
BHA Butylated Hydroxyanisole

FROGIN Forecasting for Rajasthan on Ovine

BMPR Bone Morphogenetic Protein Receptor Gastrointestinal Nematodosis

BF BeatFrequency FTIR Fourier Transform Infrared

BM Bharat Marino Gep O-sialoglycoprotein endopeptidase

bp Base Pair GFW Greasy Fleece Weight

BOD Biological Oxygen Demand GFY Greasy Fleece Yield

BW Body Weight GI Gastrointestinal

Ca Calcium GMM GM x Malpura

cDNA Complementary Deoxyribonucleic Acid h?2 Heritability

CEP Cauda Epididymal Plasma H,0, Hydrogen Peroxide

CFB Complete Feed Block HEYM Herrold's Egg Yolk Medium

CIRG Central Institute for Research on Goats HRD Human Resource Development

CLA Conjugated Linolenic Acid HT Hydroxytyrosol

cob Chemical Oxygen Demand TCAI Trans Cervical Artificial Inseminatiom
cp Crude Protein TCLA Total Conjugated Linoleic Acid

CSWRI Central Sheep and Wool Research Institute THI Thermal Humidity Index

Cu Copper Tm TemperatureMelting

CUsS Composite Udder Score TOT Transfer of Technology

CWDB Central Wool Development Board TOS Total Oxidative Stress

CWMP Conventional Worm Management Programme TVFA Total volatile Fatty Acid

DAS Days After Sowing ICAR Indian Council of Agricultural Research
DBT Department of Biotechnology IPTG Isopropyl B-D-1-Thiogalactopyranoside
DCP Digestible Crude Protein L Interleukin

DCPI Digestible Crude Protein Intake ISSGPU Indian Society for Sheep and Goat Production
DFA Desirable Fatty Acid and Utilization

DFY Decomposed Farmyard Manure IU Internation Unit

DM Dry Matter K/S Absorption / Scaterring

DMA Dry Matter Accumulation KAP Keratin Associated Protein

DMI Dry Matter Intake KVK Krishi Vigyan Kendra
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KVAFSU  Karnataka Veterinary, Animal and Fishery Sciences
Science University PPR Peste-des-Petits Ruminants
L Larvae Forth Stage PSE Pumpkin Seed Extract
LAI Leaf Area Index PUFA Polyunsaturated Fatty Acid
LD longissimus dorsi g-PCR Real-time Polymerase Chain Reaction
LKE Khejri Leaves Extract QRT Quinquennial Review Team
LRS Livestock Research Station R line Resistance-line
IktA Leukotoxin A RAJUVAS  Rajasthan University of Veterinary and Animal
MANAGE National Institute of Agricultural Extension Sciences
Management RAC Rsearch Advisory Committee
ITMC Institute Management Technical Committee RBPT Rose Bengal Precipitation Test
LRS Livestock Research Station RE Resriction Enzyme
MAP Mycobacterium avium subsp paratuberculosis RNA Ribo Nucleic Acid
MB 7H10 Middlebrook 7H10 S line Susceptible-line
MC Malpura Control SDS-PAGE Sodium Dodecyl Sulfate Polyacrylamide Gel
ME Metabolizable Energy Electrophoresis
MEI Metabolizable Energy Intake Se Selenium
MHC Major Histocompitability SFA Saturated Fatty Acid
MLN Mediastinal Lymph Nodes SFCA Short-chain Fatty Acid
Mn Mangenese SNP Single Nucleotide Polymorphism
MNM Multi-nutrient Mixture sodA Manganese-dependent Superoxide
MPKV Mahatma Phule Krishi Vidhyapith Dismutase
MS Malpura solar radiation SRL Strained Rumen Liquor
MSSP Mega Sheep Seed Project SRRC Southern Regional Research Centre
MUFA Monounsaturated Fatty Acid ssa Serotype Specific Antigen
MWMP Modified Worm Management Program SVvU Shree Vanketeshru Veterinary University
NGO Non Government Organization TANUVAS Tarpil Nad.u University of Veterinary and
NICRA National Innovations on Climate Resilient Animal Sciences
Agriculture TBARS Thiobarbituric Acid Reactive Substances
Ni-NTA  Nickel Nitrilotriacetic acid THI Thermal Humidity Index
NIVEDI  National Institute Of Veterinary Epidemiology TVFA Total Volatile Fatty Acid
And Disease Informatics TOT Transfer of Technology
NTRS North Temperate Regional Station UTR Untranslated Region
NWPSI Network Programme on Sheep Improvement uv Ultra Voilet
oM Organic Matter VTCC Veterinary Type Culture Collection
ORF Open Reading Frame VCL Curvilinear Velocity
P Phosphorus WCI Wind Chill Index
PBS Phosphate Buffer Saline WR Watson-Reid
PCR Polymerase Chain Reaction ZN Ziehl-Neelsen

PHSSA Pasteurella haemolytica serotype-1 specific
antigen

PGRIAS Post Graduate Research Institute in Animal
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SCIENTIFIC, TECHNICAL AND ADMINISTRATIVE STAFF

(AS ON 31.03.2018)

Dr Arun Kumar Tomar Director (Acting)

Animal Genetics and Breeding Division

Dr Arun Kumar Tomar Principal Scientist & Head
DrR.C.Sharma Principal Scientist
DrP.K. Mallick Principal Scientist
DrS.S.Misra Senior Scientist

Dr G.R. Gowane Senior Scientist
DrRajiv Kumar Scientist

DrIndrasen Chauhan Scientist

Dr Om Prakash Koli CTO (Farm Manager)
Dr S.Rajapandi ACTO

Mr N.L. Gautam Senior Technical Officer
Mr A.K. Prasad Senior Technical Officer
Mr Ram Rai Meena Technical Officer
MrR.K. Meena Technical Officer
Animal Nutrition Division

DrA.Sahoo Principal Scientist & Head
DrA.K.Shinde Principal Scientist

Dr S.K. Sankhyan Principal Scientist
DrR.S.Bhatt Principal Scientist
DrS.C.Sharma Principal Scientist

Dr Rang Lal Meena Scientist

DrBanwari Lal Scientist
DrR.B.Sharma ACTO

Mr M.C. Meena Senior Technical Officer
Mr R.P. Chaturvedi Technical Officer
Physiology and Biochemistry Division

Dr Raghvender Singh Principal Scientist & Head
DrS.M.K.Naqvi Principal Scientist

Dr Davendra Kumar Principal Scientist

Dr Vijay Kumar Scientist

Dr Rajni Kumar Paul Scientist

Dr Vijay Kumar Saxena Scientist (On study leave)
Dr Kalyan De Scientist

Dr KrishnappaB Scientist

Dr SV Bahire Scientist

Dr Arpita Mohapatra Scientist

Mr Ranjit Singh Senior Technical Officer
Animal Health Division

DrF.A.Khan Principal Scientist &1/C
Dr G.G.Sonawane Principal Scientist

Dr C.P. Swarnkar Scientist (SG)

Dr]yoti Kumar Scientist
DrD.K.Sharma Scientist

Dr Chandan Prakash Scientist

DrS.J. Pandian Scientist

Textile Manufacturing & Textile Chemistry Division

DrD.B. Shakyawar Principal Scientist & I/C

DrN. Shanmugam Principal Scientist

Dr Ajay Kumar Scientist

Er.V.V.Kadam Scientist

Mr. Seiko Jose Scientist

Er Shekhar Das Scientist (On study leave)

Mr Nehru Lal Meena Senior Technical Officer

Transfer of Technology and Social Science Division

DrS.C.Sharma Principal Scientist &I/C
Dr Raj Kumar Scientist

DrL.R. Gujjar Scientist

DrS.L.Sisodia CTO (Vety Officer)

Mr B.S.Sahu Chief Technical Officer
Mr Ratan Lal Bairwa Senior Technical Officer
MrR.K.Meena Senior Technical Officer
MrD.K. Yadav Technical Officer

Livestock Products Technology Section

Dr A. K. Shinde Principal Scientist & I/C
Dr Y.P. Gadekar Scientist
Dr Gauri Jairath Scientist

Animal Biotechnology Section

Dr R.C. Sharma Principal Scientist & I/C
Mr Amar Singh Meena Scientist

Prioritization, Monitoring and Evaluation

Dr AK. Shinde Principal Scientist & [/C
Dr C.P. Swarnkar Scientist (SG)

Dr Y.P. Gadekar Scientist

Mr J.P. Meena Senior Technical Officer

Network Programme on Sheep Improvement Cell

Dr Arun Kumar Tomar Principal scientist and I/C
Dr Gopal G. Gowane Senior Scientist

Mega Sheep Seed Project Cell

Dr Arun Kumar Tomar Principal scientist and I/C
Dr S.S. Misra Senior Scientist

Tribal Sub-plan Cell

DrS.L.Sisodia CTO (Vety. Officer) &1/C
Farm Section

Mr Shyam Singh CTO (Farm Supdt) I/C

Mr M.R. Meena Senior Technical Officer
Mr J.P. Bairwa Senior Technical Officer
Mr L.R. Bairwa Technical Officer

Horticulture Section
Mr S.R. Meena Sr. Technical Officer & I/C

Human Resource Development Section

Dr S.K.Sankhyan Principal Scientist &1/C
Agriculture Knowledge Management Unit

Mr M.L. Jagid CTO &I/C

Mr M.R. Solanki ACTO

Library

Mr Ved Prakash Singh CTO&I/C

Mr S.A.Q. Naqvi Senior Technical Officer

Institute Technology Management Unit
Dr FA. Khan Principal Scientist & [/C
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Hindi Cell
Mr].P.Meena

Right to Information Cell

Mr Neeraj Tanwar

Public Relation Cell

Dr R.C. Sharma
Mr].P.Meena

Guest house (Jaipur)

Mr Ram Avtar Sharma

Guest house (Avikanagar)

Mr R.K. Meena

Administration

Mr Suresh Kumar

Mr Harshit Agarwal

Mr Neeraj Tanwar

Mr Ram Pal Verma

Mr K.B. Bairwa

Mr Laxmi Chand

Mr Shivji Ram Jat

Mr M.A. Khan

Mr Ram Avatar Sharma

Audit and Account
Mr C.L.Meena

Estate Section

Er C.R. Gadhwal
Er K.K. Prasad
Er S.C. Gupta

Mr M.S. Ghintala

Senior Tech Officer & I/C

Public Information Officer

Principal Scientist & I/C
Senior Tech Officer

PSto Director

Technical Officer

Chief Administrative Officer
Administrative Officer
Administrative Officer

AAO

AAO

AAO

AAO

AAO

Private Secretary

Assistant FAO

STO &1/C

Senior Technical Officer
Senior Technical Officer
Technical Officer

Workshop and Vehicle Section

ErS.C.Gupta
MrR.D.Prasad
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Senior Tech Officer & I/C
Technical Officer

Security Section
Mr Rukmesh Jakhar

Human Dispensary

Dr Davendra Kumar
Mr R.S. Chhipa

Security Officer & I/C

Principal Scientist & I/C
Technical Officer

Arid Region Campus, Bikaner

Dr H.K. Narula

Dr (Mrs.) Nirmala Saini
Dr Ashish Chopra
Dr Ashok Kumar
Mr Ghous Ali

Dr P.R. Sharma

Mr Vimal Malhotra
Mr S.R. Chaudhary
Mr Om Prakash

Mr R.K. Singh

Mr M.L. Choudhary
Mr Hawa Singh

Mr K.S. Gurao

Mr R.A. Sahu

Mr Shashank Jain

Principal Scientist & I/C
Principal Scientist
Senior Scientist
Scientist

Scientist

CTO (Farm Manager)
Assistant CTO

Senior Technical Officer
Technical Officer
Technical Officer
Technical Officer
Technical Officer
Technical Officer
Administrative Officer
AAO

Northern Temperate Research Station, Garsa

Dr O.H. Chaturvedi
Dr S.R. Sharma

Dr K.S. Rajaravindra
Mr Kishore Singh

Mr Manoj Kumar Sharma

Mr Paine Ram
Mr D.L. Verma

Principal Scientist & Head
Principal Scientist
Scientist

Senior Technical Officer
Senior Technical Officer
Technical Officer

AAO

Southern Regional Research Centre, Mannavanur

Dr A.S. Rajendiran

Dr P. Thirumurugan
Dr G. Nagarajan

Dr S.M.K. Thirumaran
Mr G. Murli

Principal Scientist & I/C
Senior Scientist

Senior Scientist
Scientist

Technical Officer



Annual Report 2017-18

Joined

Dr Vijar Kumar, Scientist on 01.04.2017

Dr Rang Lal Meena, Scientist on 16.06.2017

Dr Ashok Kumar, Scientist on 16.06.2017

Dr Jagaveera Pandian, Scientist on 05.07.2017

Dr Banwari Lal, Scientist om 17.07.2017

Dr Chandan Prakash, Scientist on 24.07.2017

Dr K.S.R. Ravindra, Scientist on 06.09.2017

Dr Raghvendra Singh, Head, (AP&B) on 29.11.2017
Sh. Amandeep Punia, Assistant on 29.07.2017

Sh. Pappu Meena, Assistant on 11.08.2017

Sh. Suresh Kumar, Chief Administrative Officer on 10.11.2017
Sh. Ajay Kumar Meena, Assistant on 17.01.2018

Superannuation (2016-17)

Dr Dhirendra Singh, PS & Head (AH) on 30.11.2017

Sh. T.N. Sharma, Technical Officer on 30.04.2017

Sh. Tansingh, Technical Officer on 30.06.2017

Sh. Jugal Kishore Sharma, Technical Officer on 30.09.2017
Sh. Rajendra Kumar, Technical Officer on 31.01.2018

Sh. Nanag Ram, Asstt. Chief Technical Officer on 31.03.2018
Sh. Chiranji Lal, T-I-3 on 31.03.2018

Sh. T.C. Vijayvergia, A.A.O. on 30.06.2018

Mrs. Norti Devi, S.S.S. on 31.05.2017

Sh. Heera / Srilal Meena, S.S.S. on 31.05.2017

Sh. Bhanwar Lal Dhanka, S.S.S. on 31.07.2017

Sh. Budha Ram / Ram Pal, S.S.S. on 31.12.2017

Sh. Jamaluddin, S.S.S. on 31.03.2018

Sh. Dev Narayan / Durga, S.S.S. on 31.03.2018

Transferred

Dr R. Pourouchottamane, Sr. Scientist on 03.06.2017
Dr Debabrata Sethi, Scientist on 29.06.2017

Dr L. Leslie Leo Prince, Sr. Scientist on 30.06.2017
Dr Ved Prakash, Scientist on 30.06.2017

Dr Basanti Jyotsana, Scientist on 30.06.2017

Dr Satish Kumar, Sr. Scientist on 30.06.2017

Sh. M.L. Gupta, Asstt. Director (0.L.) on 29.06.2017
Smt. K. Kanageshwari, Assistant on 31.01.2018
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Distinguished Visitors

GG I~ B 4 Td BT AL H IS 9 T S Jell H &1 Ud 317 U2l W 3 HS—IH el A UIeT a1 B Bl
3R el | |eer 1 38 UROTRTE S 37 &7 # BT 2, faveg orft +ff 71y v fawaR @l 91 wrad areifed & |

JITHAT Sl & &0 BT UT DR B ol B9 D! Hhoddq BIdx B B Bl AaeIHhdl & | Feersd i ark wd
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fedia : 08.12.2017

DY TSI ART ARDR

Visiting the Institute after few years and happy to see the progress and development in research, training, infrastructure
development, besides new innovation in a number of areas for better health, growth, reproduction, productivity of sheep
and goats, which are the lifeline of small and marginal farmer's in semi-arid and arid condition. My best whishes to the
Director's and scientists of the Institutes for commendable achievements inspite of many constraints of the place for
connectivity, water etc.

Date:20.12.2017
Dr. M.P. Yadav
Ex. Director IVRI & Ex. VC, SVPUA & T, Meerat

fIRTS Hvere 59 3R o & T @l AaeIdHT 2 |
a1 : 04.01.2018
IR, g

AT 91T FeT AR,
Glad to be here on the occasion of 57 Foundation day. A large number of sheep and goat farmer's joined the programme
apart from many ICAR Director's. Sirohi goat, broilier rabbit and the new breeds and crosses developed by the Institute are
a testimony to good breeding programme and management. The estrus and synchronization technology is a great
contribution. Congratulation to Dr. Arun Tomar and all faculty.

Date: 04.01.2018
Dr. Rameshwar Singh
VC, Bihar Animal Science University Patna

Excellent management of sheep, goat and rabbit. The wool unit working to making shawls, blankets and other products is
good to see to make aware the farmer's for value addition. All aspects of sheep and goat rearing are being conveyed to
farmer's in efficient way. It is very good to see, also the cleanliness of the campus is excellent. I congratulate to the Director
and all staff for excellentachievement

Date:15.03.2018
Dr. P.S. Rathore
VC, SKN Agriculture University Jobner

Feel lucky to be associated with the Hon'ble Prime Minister's address to the the farmers of the country from the IARI Krishi
Unnati Mela and we scientists and farmer assembled at the auditorium of CSWRI, Avikanagar. The arragment were
meticulous and fantastic. Seen the whole Institute - it was a wonderful and enchanting experience. Wish best for the
institute Feel surety in its progress from strength to strength.

Date:17.03.2018
Prof. K.K. Saharia
G.B. Member, ICAR

AT BT HT STET ST & &3 H R8I 38T & | g8f fharl & forg smia! &3 # I8 718 adbeiiay a1 993 faafid o |
ANTET AYE & | § eI & a3 a1 T9Ra Afa1RAT Jor HHATRAT B 9818 <dT & d2H ST 6T & [ 591 59 |
fARER TR @1 3TR SRR ¥ |

31T : 24.03.2018
AT FIST FET AR U
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