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Td I IARI H ghg HT 7] fhami & aRka wa
AT BRAT o |

AR & JF AT & 9 & wy ¥ fHaml
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TAT TS Ui H I Ue= fhar a1 o srfdra
|AY TP IABT JAard AT e Rl I B
D | ALPIAT— Dold US UG S ATHT HRAH
ERT $—TTq-9 & &5 H UhUHUE—THNEYH Pl
PR YART g T |

# Sl B 9emE, 9, $iY srgHu™ wd
Rrem faurT qenr Agifesred, YR PN g
IRYe, Sf. Ta. EHM, IuHelaen (g fasm) qor




S, IRUA. e, WERd HElMaed (UY SWUEd  WUGR 1 WE- 1 dRi fHar 2| dhad g 30 o,
Td USl) GRT QX H WS T & @ &5 H gaq . Hom, aRS da-ia Afer) vd 2 argare =g
faerd, feam ot ogda™, JaR, Ao vd sl gHOe. 9, 9Ed Feed (IS 6T IRTeTH
R BRIEAT & fory Ue fU U ArAEd de AR 2| Sfd H R @ WY # S1uET AnTerd
HEAN & ol IR &h dRal & | df¥d Ufdded o B Dol WS Ud $F JJ8UM G & 949
A TR JHIRG AR of. Ud. R qor €f. A Isel vd SHenRal &1 J=isr &Rar g |

(Ta.a.o. THd))
IRENED



Preface

The Indian sheep and wool sector are developing
and growing at a fast pace and once again, I feel
happy and elated to present the significant and
technological contributions that ICAR - Central
Sheep and Wool Research Institute, Avikanagar has
been able to provide towards enhancing meat and
wool and bring about prosperity of farmers.

This year 2016 we have released a new strain
of prolific sheep (Avishaan) by introgressing FecB
gene, producing twins/triplets after 18 years of our
constant efforts. Moreover, units of new genotype
are also established in field under field testing
programme. A new genotype in field is also giving
encouraging results and attracting the interest of
farmers. In prolific sheep to meet requirement of
multiple birth, milk replacer has been developed
and tested on farm and field flocks. Milk replacer is
a boon for enhancing growth of lambs with better
feed efficiency. The preliminary studies on fat tail
sheep in the institute has provided us insight on
extraordinary growth and feed efficiency with better
adaptability and higher price in market. About
20% fine wool in fat tail sheep and its utilization
in innovative fabrics also add to new dimension of
research. These merits of animal have a prospectus
to strengthened research on this genotype. The
initiative of Council to introduce dairy sheep in
Indian is welcome steps and would improve income
and nutrition of farmers in harsh topography
and folk of the country. Organic manure from
wool waste has been developed for enhancing soil
fertility, fodder yield and water retention. Further,
it has been certified as organic manure by Rajasthan
Organic Certification Agency, Jaipur.

Institute initiated Mera Gaon Mera Gaurav
scheme in 18 villages and Sansad Adarsh Gram

Yojna in Katoli village. Scientist and technical
officers are providing information to the farmers
on technical and other related aspects in a time
frame through personal visits. National Workshop
of Unnat Bharat Abhiyan on Natural Farming and
Cow-based Economy was organised in the institute.
Swachch Bharat Abhiyan, Waste Management
and Gram Uday se Bharat Uday programme are
implemented as a part of the national initiative.
National Sheep and Wool Fair inaugurated by Dr
Sanjeev Kumar Balyan, Hon’ble Union Minister of
State, Agriculture and Farmers Welfare, New Delhi
and about 2500 farmers from different states of the
country participated. The objective to encourage
and motivate the farmers to enhance production
and productivity of sheep by applying newer
technologies.

As a part of major mandate of institute, animals
with elite germ plasm (760 sheep and 172 goats)
were provided to farmers. The HRD and TOT &
SS departments are instrumental in the conduct
of about 22 training programmes, both in-house
and sponsored besides exposure visits etc. Art of
facilities created for sports is an earmark in the
history of the institute. Similarly modern Kisan
Ghar with all amenities has been build up for
farmers. Under the TSP programme, the hapless
tribal widow women were provided sheep units and
the skill in sheep farming were imparted to them,
these would go a long way for their rehabilitation
and economic support. ICAR-CSWRI has signalled
its entry to e-Governance by implementing
Management Information System (MIS) including
Financial Management System (FMS).

We are grateful to Dr Trilochan Mohapatra,
Secretary, DARE and Director General, ICAR, Dr H.



Rahman, Deputy Director General (Animal Science)
and Dr R.S Gandhi, Assistant Director General
(AP&B) for their continuous encouragement and
support to continue our farmer oriented research,
extension, training and consultancy programmes
for the sustainable development of sheep and wool
sector in the country. Dr A.K. Shinde and Dr C.P.

Swarnkar have done a commendable job to bring
out the Annual Report on time. The help rendered
by Mr J.P. Meena, STO in compilation and Mr M.L.
Gupta, Assistant Director (Rajbhasha) in Hindi
translation is thankfully acknowledged. Finally, I
appreciate the support of all the scientists and staff
of CSWRI without which the Institute could not

have made such progress.
(Y—

(S.M.K. Naqvi)
Director
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ICAR — CENTRAL SHEEP AND WOOL RESEARCH INSTITUTE

Research Advisory Committee
Institute Research Committee

Arid Research
Campus, Bikaner,
Raj

Northern Temperate
Research Station,
Garsa, HP

Southern Regional
Research Centre,
Mannavanure, TN

Division/Section

Animal Genetics and
Breeding

Animal Nutrition
Physiology and
Biochemistry

Animal Health

Textile Manufacture
and Textile Chemistry
Transfer of Technology
and Social Science
Livestock Products

Administration

Audit & Accounts
Cash & Bill
Establishment
Purchase & Store
Vigilance

Vehicles &
Workshop
Horticulture
Human
Dispensary
Agriculture

Network Project on
Sheep
Improvement

Mega Sheep Seed
Project

Technology
Animal Biotechnology

Farm
Raj bhasa

ol (Pud arEl #)
i d g
2014-15 2015-16 2014-15 2015-16

q{a 9Ted (31.03.2016 1)

TR Ud S &3 Dl § ISAMDH, TDhADI,
TR Ud B3Il W dHaR) | Fafed Wi,

faaxor

dvaioEn  2965.55 3154.00 2927.89 293170 s gU U4 Rad wdl BT AN 9T W &
ST 557.82 738.00 556.64 724.92
AT wad . Raa
et 3523.37 3892.00 3484.53 3656.62 o §¢ (urfrera)
EENED 1 1 0 Nil
! 1 CEIIRED 87 56 31 35.63
SRl AW, 3, §Y, BN M IAE (@9 Td qaHe 141 94 47 33.33
E'g-)zf_&’ﬁm' Rl G, SR e o ERIGIECY 83 42 4 49.40
el & AeEE W gl 19878 ARI BUY B
roTe 3ffota fopar | B TETID 151 36 115 76.16
Hel 463 229 234  50.54

o
Revenue Generation of Institute
Rs in lakhs
198.78

Al B T Bl /e
I MR &3 H 9 UG dhiRdl & IMJard
IR TG 99 2015—16 & QAR WA A A=

AT / Tt B 760 W TAT 172 RRIE IHRAT
faaRa @ g |

179.14
141.57

161 157.54
I I B . I
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o g reT URER & fHfor
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SUANT

o T IRWR W F=ai @ fog faf= dag
SUERTT § FaAfourd S &1 oy

o T URER H S hedd I Yd WSl DI golls 8q
Graemail &1 gor

I TS AT
12-13 13-14 14-15 15-16
66 50 59 75
72 74 32 B85)
00 00 00 13
00 26 05 92
82 167 98 187
48 32 105 96
75 15 48 127
90 132 116 88
69 197 192 47
502 693 655 760
89 158 217 172

T IR # Waer—12 R A & foy I @
femor
T URAR H IRIA BT (b

S g gR Ai2d URINAD W$ Hl ARG
BT ferHfor

A&, dIBFR H AIhal Haex ahb qSd FHIT
&Y, dIBMR § ARATS] AdeR W Al & forg
NEICARECIL

e, dHFR H IMMaeID IUBRVN | FAroord
gei 4 pm TEE & fog g iEE
ERINICINCIRSICE|

TAIND, AR R & T gR &I Ao

TAAD, IR W 7S & foly I+ AS Bl
fAmfor

HET, GHR R THd] U BT 707
&Y, dIBFR R I’ T4 BH §R B 707




HIKHIAU-hald AS Ud FHol IS XA, HfABEoR

e ] IRT I 2g 50 vaex YA B BN Iry
T T

° URER H ARN IWIRT ©F BT 6500 JeT WEN BT o s _
GraRIgor fohar T # el IR i (523) TG by (400) B

gReR # 30 feAl @ oiiwfeai & dielf & mmﬁwg S
o Y 30 . e ce D _
T T T DT RATYAT iﬂ?aaﬁ e (1 45 o )
o T Y B oA H 3H I I 90 Hferd o R gREmt B AR B RiEE & sl
aerp SEIiZTvlT%?ﬂi; :R 100 TfreTa S1feres & BT FHII
o IEfE Ul 7 | Sifde @R IR &R . i .
o g ® =@ (Parthenium  hysterophorus)

ST PRIHH BT ged TR IR ARG
Ifapr R A Aaw Aeell Afds (rde 2015 & w1 2016)
amaE (Y o) auf auf Jrad gar sitaa g ardar (ufoera)  sitwa arsfiavor

aftrean =gam (Felt) feaw @1 a7 (el Y A9 grq: 730 weme (i)
/€e) (e /o) g9 230 99
40.19 23.73 10.5 1 4.1 9.60 62.97 36.42 9.9
42.44 25.85 12.0 1 4.9 9.67 58.97 40.42 11.6
39.49 26.64 54.5 4 5.1 7.80 70.96 50.53 8.6
32.64 25.70 288.7 14 5.8 4.46 86.68 77.71 4.6
31.99 25.20 33.2 6 3.4 5.27 88.35 78.77 4.4
35.87 23.47 70.5 2 5.1 8.36 79.23 59.00 6.4
36.03 19.45 13.1 1 1.8 8.77 72.90 57.39 6.8
30.43 15.04 0.00 0 2.1 7.38 78.00 59.13 4.4
25.32 8.11 0.00 0 1.6 8.02 80.93 53.84 3.8
26.29 11.11 8.80 2 2.2 7.79 82.16 54.77 3.2
29.00 13.14 0.00 0 3.3 8.59 78.24 54.24 3.7
34.72 19.78 2.00 0 3.9 7.95 65.29 49.06 6.4

!l 119714759948 3
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& o Oift 17
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far LERICIPAIEEaN I Bl
2012-13 15 317 8 20 345
2013-14 22 279 106 46 431
2014-15 22 372 72 39 483
2015-16 22 481 38 13 532

Imafaa ettt
CL e ANTIDI B F&AT
2012-13 9 8513
2013-14 10 9540
2014-15 10 8076
2015-16 1 LG
raifora el gHor

a9 RiEC)| gfermfry &) den

foam Hfgerd faemeft B ol
2012-13 24 419 207 230 6 862
2013-14 26 346 527 261 170 1304
2014-15 18 222 43 792 - 1057
2015-16 39 735 184 410 50 1379

W99 HEEH fae™
gffera aafeaa @) S

Fenfre REEICH] EMIGIRCY I He—D HHART
8 5 3 13
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EAED |
RINCESTE
ek
qva Sl
BINCESTE
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TH.1L0E.
THALTE.
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01
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01

01
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S[ATE, IHTR

S[ATE, SIHTR

Feerelt faemdis, far
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T AR ITE,, FOTTTR
T S1.3TR.3ATS., BT
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qHE AU STl

IY 2015—16 @& QAR GRIE Ud 3ADG &A1
@i gRT famt @ 99 Nagh # mgarrat
IR T I+I1d 9S (760) T IHRAT (172) Iutad
BTg TS |

9 & ERE GRIE F ¥S Ud ghY Ureid H
qerT e Bg 22 Ul Srimd smaifra
fpu| ORH ORI, SIRRGS, ol T g
PAcd Aod © 532 FRWIRRN 7 9RT forar 4
e gU |

e emeel UM Ao (1500 Wi AT 24
XTS) dAT W TG W MRG (I IRAR Td
g Bl & 18 TMAl) YR B TS | HF 42
ITRWRE 93D, 69 UG Td 21 URIETvr maiford
fey Ty |

AR §RT 4 Sa’l, 2016 Pl Yars Uieol g
SMfARIT W BT ST T 17 | Mfaerm= (GMMxP)
S BT 9, 3, 6 U4 12 A8 B A W IR
R A 3.07, 16.16, 24.23 T4 31.76 fHur um
AT TAT STH & T T 1.61 UG 57.15 Hfererd
O S T U1 TS | AR A4S B Xds H
B d1 S HaTed 89.52 Ufaerd (11.37 wfrerd
|4 Sl Td 78.15 fawA Fel) B | ¥EH B
Xae H AfdeH We Td Ae W A HAEAl BT
ST, 3, 6 U4 12 HIE W YRIRS AR HAI: 3.60,
15.24, 2117 UG 32.40 U1 X8T| Ued @ Gl &
A /W ¥ S AAAI H b ) SN RS
25.33 uforerd W2 |

AWM gRT W9 &1 ghg SR QM dAl HHGIR
Td HF O MR dTel 991 @ folg g7 ufcrenud
faefre fobar a1 | AT T2 gel-eiierdl g8
g U ufoRemas & fSeifearsss faar |
U U1 gU ATIYRT W91 BT G oM DI 37avel
de Rrelfesss U UliRes &1 Y |
ivgd &fF e WR H 18431 T (IR Rraifersss
T fiRemud) | 187.1 U1 (Rreifergse g
gfoReye) & gfg 1.83 W 1.76 IMER URacH
gHAT & T <l TS |

3,915 AILSH. qAT S.AT8.S1.U%. JATIDI BT 3ifdhet
o T e Ao 4”1 & |1y TR SR 100
qAT 80 U HHLT: $.aT8. IS, O gaATs.Cl.
T, Pl © AT B Tdfh HHAT O &R
QE JeThl & WTeT 80 WA BT | e .
SIS, BT T H S AT8.CIL.Y%. & AT 24 €
RIS I 7Y IR H T SR T AT ST
SR TEI B BB B e | $.AT8.ALSN. b §
T T W91 ST §% SERT: 62.50 U4 56.25
gferd Ud  $.a718.S1.U%. Jofid H 40.00 T4 7.60
fcrerd e |

AT H 719 Ired H ghg vg gl WS uTelT
gR® fHdr TAT| S, 3 UG 6 HIE W IRING
IR HHeT: 4.32, 33.21 T4 47.57 fhur g=r s #,
359, 20.07 T4 30.30 fHUT gHT B1F o ¥, 3.39,
2047 T4 3048 fHUT SRT AR ¥ W U
TAT| N1 Td BIHSS & B ARDIT AR AAA
12 8 Pl MY W 96.0 Td 654 fhuT ANIRS
IR 9T fha |

B BT Bals ¥ GIR YG §HT & b &Il Bl
TeA # %¥ a9Ta Ud Aol <@l TS | 39 9T |
3N AICT Ud Aslgd I IR b1 17 | 9Rd
TR Ud IS @ AT g1 S bl FE wR
g 3R ¥ IR fhar T |

TH. 31TS. 3R, Of. T. U, <1, hidihdl H gead Ud
HAIAQRT B ACT HF & AT H GFT GAR b
AT | WY 9gIeNe B YA ¥ dF JhR B
g BT BHls DI TS | IR 91 H 18 P g
P FEd B Ud qAI h (44 H 5.5 hitex)
BF & HRUT 99 07 & forg Iugeh Wiy Y |
S[c—% A3 gnT DREF-2 #¥9 | &g &R
IR 6T 7Y | € Td ATAYRT $H DI B T
UG 3R I & ®Y H WANT fHar a7 | 4R &
IR R $% 9 MAfd g/ § 114 i &+
Uq 88.6 HfCIeId SC UM 4T |

AN ¥ MTRT ST IR &R S8 ardTiel vd
fata Rafa § U far 7| ¥eRvT & SR
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SHl Scaral § IUE U Ul @I bHl 8 TS qefl
AT AMRNGROT U TRRING wR # g <l
TE| aamel Ry # 9% o § fa wie
A= 9¢ T8 | I8 U T fe et def
Hed e @ Tl oy 9eM # \Erw @
Al B |

bla,,, AT blag,, 9 & U AT GINAR.
HIH Ud S 49l & §RT 3. Pllls gDl A
Beta-lactam HfcRIgr®HdT HARed @ 718 |
STORIE e Bl & ol afcRigddr gg fafi=
TSl H gaquIces WR WR ATAYRT H HfoRIES
AR B ol H HIGTd s H NS
HhHUT bl AT Al T "R AT qell
BT H AT &1 AT 37 e |

UeT3 ST | Agold HAAI Bl 95 I 120 =1
e 150 el ufcfes g Brjern & Re Raarg
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TS| Y AEH 3200 BUY T FEHAT BT IR A 99
U gy A gRT IRTRe ugfa Racs &=
BI g1 H 800 BUY Hfc HHAT Afdes v fehan
TN Y GSM & UTAR] & Hl Reb RIS
PR YR I HEAT gIRT UM HIE B AT WR 33.00
foum sIR® MRy b 1 |

HAIAYRT WS & HHHI BT ST, 3, 6, TG 12 HE DI
Y IR IRING YR HA: 3.34, 18.19, 29.32 Ud
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TRMAE W =RE $ A1 TE B [eh Raag A
A Scasia | ufd f6ur g sl s ursdn
qem ufd {3 uree Arg s vered SramEdn
W HH TS TS |

B Ud ued W Wd H u§Ed dRisH
(MWMP) TG TaatHe  oferd Su9eR - (TST)
TS HA Fee= § Jordl gy 7Y |

fRHPd PHercd H SRAUERITNE &1 wHad Td
U JIR™ qrarerviy yRRIfl & |efda arn
T |

A & B # <3, PR oAl 98991 Wl &
TSI HHAT B AYD Fegax HA: 3.38, 4.60
qeqT 7.76 VIR & |

<1 FaeId Jeger d arg e gadia |
gaIcHD d RS &I Hey U AT AT I8
0.25 HHT g / f&T (WCI<300 kcal/mh) ¥ 0.46
A9 qg / fa=T (WCI >450.1 keal/ m?/h) & |

TRAME W B drell Wl # i as
g #  longissimus dosi AT URMIT #H o6
A 0—3 THI Al BT AT AfAH B e
T R W RIAS T Wl § a1 Hadl dl
g # LD A Ul § w—6 31fd% Ud LD
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qGl &2 SEUSTdl ERT WE "I Scaied #
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S 22 e T
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Pls: TSiE1/01/01/ Xl atwa IiR® W (fpa)
IAYD: IR IHEl TAUAUS i, THUED. St 225 307 3.58 3.34
b, I& YPTe, | FAR, UL Bl 3 HIE 10.90 16.16 - 18.19
Td T, S 6 TE 16.65 24.23 - 29.32
Jrafey: 3 2012—HTd 2017 12 HrE 2 &l i 3r.72
EEEE]

3faee Fomfay @1 o Td Rer .W Va 9899 | e e 99.25 99.26 97.90 98.60
SIFICTEY & AT SCUGHT BT ATheld T T ooy gferery (@arw 9318 99.25 9321 97.44
I A AT AT WAT| AT B H ARME @ amr W)
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o1 & wra ger 198 161 114 1.00

S @1 yHR (dfaerd)

Thol 21.14 4285 85.27 94.00
gH 62.60 54.14 14.73 6.00
EEa 13.82 2.26

EIN 2.44 0.75

s Sdred gaar (feur sa—=/49s)

S B THI 414  3.91 - 3.73
3 WIE | 17.65 20.96 - 19.90
stad faeparsgad & Saured (fpum)

Hor BTSN 0.436 0727 0.690 0.752
IR s 0.755 0.954 1.348 0.954
aiffe Shfadar (wfaera)

0—3 AE 9579 9300 9333 97.64
312 TE 9755 96.14 100.00 98.15

TIH 98.70 9859 9823 97.15
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g 534 OTE TS |

™ gTM § Y9 AWAEl d RERAESS T
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STdfh AHE—3 & HAAI Pl FHH AT H Ca-Al &
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Recamg TR A &1 Y gSM A Yd H 3@ H
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& 39 JART § 918 R Raae—UarR 1gfa w®
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AE—3 @ wel H UH & AfIRe umd
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WEHpld H A M Al WSt | St R
(D2 FRIEN) Ta R BT STET STeaensi
®1 AETE W UX SiimE: SIYEIA STUTE
ERT estradiol 3a%wg @ AHRIHD G qRY
R YHe @Ay (feaw :mafd) &1 wa <E@s & forg
HEHTA H 7 AT dTell ATAYRT A Dl 16 TID S
Bl 25 faAl & fow woer @ g @ <9 faw
@y # @ 1| qUTER IAS UYRMl (4 uAD
eyl #) ®f SUHHE foReEl (0.6 R / fum &1 <
I @A B AR | SuAiRa fhar T ud e wet
o T (4 IS 3TaRe) IS AR =T
H 2 |wrE db 1 W1 oY fAqd SUER drel 94
U3 T HGDHIA D eI IUIQ Tafy ae e
SUIR dTel 5 UYAT -1 AG # T & eI ST |

e e R W & < uygell | Safe oy
fege a9 @ drer ugell 1 Jadia & eror
cufg | wedra gy MU ¥t gl # wedrd @ 7
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TR A qadbldl & Q7 Fe9 B9 UG 39D G186 dodl
B3 WIR SRBR AHIY AGDI BT AT b |
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T & TDHII APl B oIy gD R & ST
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3Idvd:

3rafey:

QY o drell AfIeE Wl H UIves rerddr

0.7 7
0.6
0.5
0.4
0.3
0.2 == 400 g concentrate

0.1 =& 600 g concentrate

Milk yield (g)

1 T 2 T 3 T 4 T 5 T 6 T 7 T 8 1
Week after lambing

FfIR Sl & gY ITed W IRd AT B qR
Raarrs &1 uvTa

Number of sheep ovulated
O = N W Hh 01O N © ©
1 1 1 1 1 1 1 1 1

Short Day | Long day

D2 R antagonist treated

Short day | Long day
Placebo treated

ST faR Ud Ut @1 STcaTed Wel H &

L e



AEt & YRS B @Y AT URIEU 9¥ R
H STEl qied A1 WA TH SNARA Jod B
TAHUNTE T pH qon SR ©eHT &1 99
UM Uleqdrs! #el 9 d-) Uhd dxd SUb<d
gfhaT (300 x g) ERT AT & BT el T fhar 737 |
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TIPRE H BIglICINEd (eH TerifRIs<T)
B AR AT FURY G AART A B Al A
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@ | 8 Uil Ald IuARd fbar a1 | agdd
I & wifad agae (5°C) WeiRa farar T &k
0, 24 UG 48 Hcl R AP fhar wam| faar +f
IUATRT T 9 0 IT 48 Tl & WSRU & QAR A1
UfRIerT 3 A1efe GuR el o 1| feeg R
Pl AUAT 24 TS W YeIRd Py U IR & A1
HT/80uM ¥ TUerdd 31feid VCL T HT/150pM #
gt B dig IRy T wu A e I TS|
3 wefifid @ReT 91 T 24 ©C BT URRET P
@ oY BIESIRIICISRIAIA @I 150uM R el UTs
TE |

g SE & T uREE At & 9 & sdan
T HET N @ IS el 9 IR UHAT o
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EYTF GJ®R® & 1 24 8¢ & folg WSIRd 9R- #
TgUS WU ¥ HH 8T THYRY &R EYCG TIPRS H
YT 62.5 T4 56.25 WA AT EYCG dJ®R® H
40 U 67 WRTerd JE1 | EYTF dgdReb H 24 8¢ &
foTQ HSTRT 411 & THIE BT T8 15 Wl H A dad
T 4 o ged BT oA T |

AR THSHINTA 2 HIAHIST BT TTFH,
Hadq ud A9 WENE GRF REwn a9y e
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¥ THS—chs bl AT 1 mg/ml Bl 1,
eI —EDTA (0.05 Tfaerd, 1 mM) &1 fHaTdHR 37°C
TR 30 fAfe & SHR™A R T~ITgd yrae fhar T |
A FHU §RT BIRG Aeld B TS & U
PIRMBI Gd I JUH=T 9 §RT DMEM/F12
1T AT | BIRTBIAT BT Y qoT A § Srell 17
3R 3 fel @ forw 5 ufterd wree SETRIES 3R
38°C TR IS T 7 | SSC HT AET TR TR
Todb U & A1 SSC BIANTIAT Pl 3T P §U
Td HIEIH BT 6 HU ATl e IR WIFIRG B §U
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H R B & UTEnq ORIy drai-al o fasiad
far a1 St & g wR Eel T 9 Rer R &
PBIAIIT Bl Th dg e H WIFFIRT fhar T,
fefeaageh far a1 v 7 QA1 & Haed gg welel
PG UNe W &I ACHENT C ¥ SuaiRd
PR YA IuEIRT fBar war | [AeRed Sreifrr
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BN dAT 5°C TR 24 © db d¥ol IfaRem H gRRferd
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fpar AT | oraven fawd gewewl gRT SARRRSTT
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—— Summer Malpura ——Summer Avishaan
£ — Winter Malpura ~ —— Winter Avishaan
E60
5 40
g
220
&
O T T T T T 1
3h 6h 9h 12h 15h 18h 21h 24h
Time of day
JMATS FRICHIS WA BIRIGRIT (SSC) BT ARIhROT, Haeid
d fREon: 31 3 Rl & e\ & uwErq SSC wTllfat (60X); 4. 80 1 — Summer Malpura —— Summer Avishaan
RTetfe AT wie W a7 Faed & uvan] farNa srarr —Winter Malpura ~ —— Winter Avishaan
(60X); . HeTell HIRMGIT UI¥H TR W SUHAEid SSCs (IR SSC £ 70 -
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T. 7 &l & SudaEE & 9w SSC @I IR wranrar (TR— ® 60 4
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: Time of
gATHS BET Udbe fdhar| fspy #, 3farg— SSCs me orday
@ UAFHRU TG Pleiforoi—1 UG fefSaF—EDTA ¥
qUOT T Tebel AR T Ura HTET T T 407
Tor1 foTeifed A wiel wR dere Haed & &l gl | O 391
A SSCs Afe wU A 3D A~ 83 | .
©
[
9 TERE Sge™ We H dEd "egd 8 | 2 g
‘l;h'lsq’ QE[ 31'{3\' EAGH ﬁ Q:R'aﬁ'%qq o aﬁ' g ‘_2 —— Summer Malpura —— Summer Avishaan
ﬁ’cﬁ’s’ IER W) W MU 311%!311:[ QET W T Eﬁ *8‘ 36 —Winter Malpura —— Winter Avishaan
o
el (e _8) tr\’?JT::Gﬁ%mH GUNEIIRIIS B3 Ten " on 120 " 15h  18n 2tn ' 2an
IRE HTA H 24 Gl TH 3 G B WA R TAD Time of day
AT MR TSN BT A Reprs foan wam 8 | <= 45 -
B yorfadl H, RS H &1 AIHM Bl BISHR I 5 40
ARING foham 3§ W™ U9 IRSdHIA § Wi o | S
geffd ot | fafr= wRIR® forameil # <=1 &1 yonfaal | 2 351
# i U9 IRG P H DAt AT X H 3fAR & "és’g,o_
N N ﬁ@@,ﬁ ¥ *E ,5| ~ — SummerMalpura — Summer Avishaan
IR IIRS ﬁTEITGﬁ F T THE HET Q_CT (% — Winter Malpura —— Winter Avishaan
T 20 T T T T T T T 1
& T8 fad Bl § b mard gd dior sl g 3h  6h 9h 12h 15h 18h 21h 24h
WR HART el B o H 74 b agarst dsi LRI

H I IIATERT H T G el & & |

AAYRT U4 AfIems g # ARel Wafead o




Td 3t § HOST ufafshar wrefd wu (P<0.01) &
Hedl g5 1S T8 Sidie 41 W gg Wei R de
@ A § Aefd wU (P<0.05) A gfg <l TE |
R dg @1 omen UIvfdTe S@Td dTel HATAYR]
el H STt JFAURYl, QISR UvAlq Al %, e
BT H BT SISRATTATZS DI AT, AT TG
TR T Yhopei o A v@r H I |l wu o
el off | R wE @1 e diufire g@ra drel
sifaern= #gl # IRIR® W, gehro] Tforefierar,
YIeh1o] Tferefietar, HOST wfdifshar, gIehto] Siifdaar vd
IR W ¥ foram T 9Ha ArRie w9 ¥ HeT gl
o STafh QY8R UEq 399 & ArRd ®U | STl
off| T & divfdres vd Fafa agel § Aoy
DI g H AU H BleRgid WR ARfE W
(P<0.05) & 31 BT | A&l # Gl Tlae<d
gaaT gd forfie wWiRiiedd ®R H IR Arfd =R
<@l T |

Srelys® SWEeaiT &5 | IRE T B IR
FeFMA A W A9 & US B ISR
BT IAE: IV BICTHRI &3 H RS g b aRM
FeITefiel AFF1 R SIINT & U @ IMMTBIEA & UHTd
HT qodidhd B, 14 TN T B & A A
FAME WY A fAfRh fbar war | i1 wEEl @l el
JNMaTT ¥ IW@T AT qAT Si—2 HAAL DI Y VA Mmard
H @1 T S AR IR ¥ dAa @ U o Iesfad
T | BAN & US B ATBIE U AMEN H =[AH
AUAN qecl o, el AEN DI gl H Uia: ud
R BT AN ST 1°C oI | SRl & RIS R,
Qe Ud Oid U gul H Aefd R 8l oA | Ui,
QIUBR U UG NI H Sii—1 B g H W2 #
Y99 &R T4 I[&T B YA ARid WU (P<0.05) I
AMfd® o RTas Sii—2 #7941 | Y & |99 3uTaey

arftfes gferaes12015-16

FETHR WY Pl ST BAT W I Y IIRel T
HT UGe BaAT| 9 eI H S—2 o1 H Sii—1
HAAT BT Tefdlol WX Arid wY (P<0.05) ¥ HeT o7 |

T WEl Td IE® GERA H ghRE Td gARIieaed
YEtA: 1, ST EThsIS Td % AHRT Wl # i,
3 Ud 6 A8 TR INIRG AR PHHIL 4.32, 33.21 UG 47.
57, 3.59, 20.07 U4 30.30, 3.39, 20.47 Ud 30.48 T
BT | W1 U4 GWIT BThsIS Wel & qu-eiicl Halpe
KT TR 7 12 718 B 3MMY W 96.0 UG 65.4 fbur
IMIRT IR e o |

IRAISETE: YT WA IIRGT d RE SR
OIS IR AP GRT TGS WSl
EESRUEE G|

Pls: wdi€/01/02/ Xl

FAYD: A HAR, IS FAR, HOMT &1, I
SATTRAT, TOHHOM (18.01.2016) TN.UH.B.
wTehdlt)

Jrafer: anilel 2012—HT9 2017

el o= (IVF): TS 4uT Sadred 8q
FA 17 WRETAR eggd fdy g 7 et wd
SR S Y [l A WSl B Sl Pl VS BT
T | 1Y &R 98 @ Se9d W PHEC (T-iRetm™ie,
TRUICN UG SUAThaH) @& <11 TALP ATIH &l
AN T 9fg HREG & wU H A T Aean
AT H 30—35 Hfcrerd fawg ura fdhy g |

YUT ©H A B YUFHIU TI WA FHAT
YUT BISSIRE Hel (WS BT 50—60 faawdid Yor) &r
YFehRY Ue e fohar T | i3 qRaeiy et
TQ yoit (IR, FecB,,) @1 JoIa@RYT 8 YOI WA
A ¥ AT b T | Yor A A Pl AT WIS
T Aaed g U Hafeld fbar |




IRATSHT:  Telem S Td AN ST 5 Afddrel

TS P YA SHS

Bls: ToiE/01/03/ Xl

JAYH: YU Ui, g ud. A, Sla. et
(03.03.2016 T®H) Td YA.Ue. TaH (22.02.
2016 )

Jrafer: 3 2012 — A 2016

BTl W BT fadbrd fgseed A Td Jora
qTelT el S Scared & oI fhar ST J87 8 | 974,
3,6 T4 12 A8 ®I AP W IRING AR HAI: 2.82,
17.16, 29.91 T4 37.15 fHuT @1 a afd wR
gfg 0-3, 36 UG 6—12 AIE WX HH: 159.2, 139.3
UG 452 UT OIS TS | U TG, U6 BHAR! T4
TG A 3T & ST HHI: 1.035, 0.738
Td 1408 fHUT R | IUF6 Al H FHY O] AT,
el Ud = @ oIHlTs SHHel: 35.78 HIShHI, 36.19
gfererd Td 542 WHI. OIS TS| 0-3 G, 3—12 A8 &

FYEl UG gI%h H SifaddT % eI 98.15, 98.01 Td
100.00 ufaerd <&T |

s FANTH Td FHRH SR @ SMER IR HACT
ST &Y SHHEL 98.3 Ud 92.9 WRIRId &I | UM HEA
@ S WR AGT B IMY 633 faad off | FHARH Ud
a1 AT&TAT H Flushing §RT Y| #9579 WR AT
H B A B g U U vg aRumawy sl
FE qul # TH AT O R MY H U T |
TSI Hel dl gATd fave IR ©: 718 B ANIND IR
Td Y Hodd | I g & ScdTa HHL: 5.11
fhuT Td 258 T URT TAT| WA WSl H AN U4
Teiral S IATe H GuR B wriceiia feamr va
RPN GRATAT DI el 35 WS g4I T3 Sfaib afarof
Y JTHT B, HTER Pl 90 WS AN
Pl T |

IRATSAT: Tl S IR B Albell q8 B

SIRCIRCRCIN

Bls: Tond1/02/02/ XlI

Jayd: el Auen, Ud. uSd, WLIR. ¥Hi ud
UH. 31gd

Jrafer: 3 2012 — HE 2017

31 TET YgIH & ST, bl HAAI BT o7,
3,6 Ud 12 A8 R ARIRG AR HAI: 341, 16.83,
2430 T4 3222 f&uT IBT| Aherr w91 H ADG—1,
2 Td 3 3 e IR gfg HH 15153, 92,50
TG 4130 T OIS TS | TG q¥b, AEAT A UM,
fada d qd ®eud H a9 IAE AT
2357.00, 706.53, 740.94 Td 812.46 UT & | THNTH &
UG FHRTH €% & IR TR HAAT S &% HHeT: 99.18
Td 90.57 HfRrd JEI | Hel &1 gard favs W ©: 718
& YNNG YR UG UIH Hodd H RIBA8gd




IATE HHLT: 1.85 fhaT Ud 72 U7 Uram 4T | ATfis
SHfaddr 96.12 (0—3 #T8) ¥ 99.65 (6—12 AIE) Ufcrerd
D A UTs g | B 45 HS Ud 24 TR WA HeH H
faaRa ey 7|

RIS AT & & B TG Y& H T Scarad

TG S WS % &1 et gd Rerdavor
Bls: ToiE1/03/01/ Xl
IFAYdH:  IAIUF. Igdal, TSR, T Ug Sl H3l
Jrafer: IS 2012—HTF 2017

IRIP S IUIGT dlell Hg BT o ¥, 3, 6 Td 12
HIE I Y W ANIND WR HAA: 3.40, 14.00, 19.
02 U9 26.11 fHUT X8| HANH & UG FHH &R &
TR IR HHAT ST & A 80.45 T4 77.71 Afarard
RE| UUH BHE Ud 9O dlibd faPsg<h A
JUTEH HAT: 0.840 Ud 1.796 3T R&T | HHAT Bl ©:
HAE & B Houd W A= DI @idly, T BT AT
Td Hgele HALT: 320 I, 19.36 HISHIA Ud 0.60
fiRrd U TS | Ui R Ul WA Jedid
BT T Hegex AT 0.77 Td 0.33 V&I | &F B
fPaml 31 BT 88 WS STD NG H AMIARTD FHIR
3g 4 )

TfaReT & 3ifM Td grETeReT @ URY H WSl
D RSP A H07 B RaAE & 91T BT e
A IT A 83N b A9 SO R AT TRING
IR ¥ IRMWS TRIRG R & o1 § 400 IM 04
300 I AR ®1 & A A H8707 @ aretl Wi
¥ B 219 Ud 284 fHUT B B U TS| FwAT
T R AT ST YR 400 UT IRIfeT &1 &R 9 /b
RIfq fystor arell Al | HHer 85.0 WRIR T4 3.54
T 1 eI W 300 UT URIET BT TR I YR M

aifties  aferd=st 2015-16

Tl Rrafes A

fstor arelt Wi § wHer 65 Wi Ud 3.30 foham
RET| ) e 807 Rage™ & g9 &1 e+
PR UR Y8 YT AT P AHAT BT Afshy gl sraven
@ AR (85 ¥ 134 AT BT 3MY W) 2.41 fHAT (300
1 fcrg fAsror ufafes) vd 3.45 f&BuT (400 U7 e
farsror gfafes) siRe wR & gfg 60 o=l # urg 718 |

gRArerEr: TR vsi § "qe favwdaet @ forw
ISR 9 &Y Uga BRAT

Prs: wErE/01/01/ Xl

FAYD: Mol FAR, AR HAR, IR ST,
3T HAR, TA.&. Twell Yd YT, AT

Jafer: 3 2012 — A 2017

THHIA TRT 95 A KRT 2.1 A &1 in silico
faedoor: FRT 9% @ KRT 2.1 9 %4 (578 99)
B S db @ Afad YRE SIF & geIHITSAT
FHe TEU— || AT S & A gqear Sxdy
TS| N9 §b @ BLAST aRUmd & #7RT 9'$ &1 KRT
1.2 SIF BT T TRY BT 3 geHIfSAT FH<
ersu— || fedT & Wi 87 ufewrd gq AT urs
TS| I IS AAAT 99 WP Big horn w1 &
PIHNIH—3 & HH b AT TS TS |

HRT 9g B KRT 1.23 SiIF el IS AifRH
TR 5 & O $¢M 6 P SR SRl 8| W
T$ & A= T & 59 HH H IS Al Al
P AR R ARG R el Uil AT | TR He B
KRT 1.2 G190 H T 35 FAI @I S A H <R
T AT | A W g ¥ SRIaEe UBR 6
TfRITUS ST BT 3TUeTT SUTET oI | $Hd IR
R T YBR & TGN dendell aq e Ud o1 @96
BRI W H U TS| SHl G B THS U I

R



HIKHIAU-hald AS Ud FHol IS XA, HfABEoR

TG AIRT NS BT KRT 1.23 SIIF & SRS AT 6
® 13 YIACISS & HH H R YR AT |

TR 9 &1 9 KAP6, KAP7 WH KAP8 i
iR A erae: KAP6S, KAP7 UG KAP8 SiiFT &
YRTISIR ¥ SMaed &= WX hH W 498, 691 Ud 525
T TR BT AMHR BT IS AT | $HD fIuRId FRT
I B YT AT B RIS B YA (100—200 S
TR) IR WD fIRgd IS & 3MHR el ury Y |

L*2
L*6
L*7
L*3
L*8
.
L*5
NL*1
NL*7
NL*4
NL*3
NL*8
NL*5
*{ —— NL*2
NL*6

AR %S BT KRT 2.10 373 sf@ar # farig wde
(L-=wa@tel  NL- R =)
T B T BT AB (JATR HEAH): TR
TS & Bl 33 HA D AGAT BT (I 3ifhet o

T | FHDTA ST & AAT H dg AT 38.93u Td
Hgele 29.96 FRTET (MY el S & FAM)
off TAT AHha! AT HegH TAGER S & Fd o
Safd T Fhal Ud d=] BT AR THHER A
&AM o W Hgelv (49.23 wfcrera) i
TraT 73T |

IRATTAT:  9RT T WS FHT ARG JIR

Bls: Told1/04/01/ Xl

IJdyd:  ULP. Jfeld, TIH. Yolwad, R, Urodic,
STATRIGH, U9, UA.$. fOReaRE Td U,
MSIES]

Jrafer: 3 2012 — HE 2017

Y & SR TR b IR IRd AT 9 Bl
ST, 3, 6 U4 12 AIE W INIRG 9R HAM: 3.73,
18.99, 24.90 TG 34.69 fhuT U T | 8fvIa <f®
YR gfg 0—3, 3—6 Td 6—12 A8 UX HHAI: 167.21,
68.85 Ud 48.94 UT UTg g | J1d f¥E R B: A8 &
INIR® AR 3.28 fHUT Td UM Hods H RIe-sgh
9 SAEA 105 IT YT TAT| fAvelyor eRd W
¥l B S b forY ey g S Srgdet urg
g | 99 g H I gY HHAl DI [Reb 3MBR Ud
I TeeE P AAIBAT UIS T | dIf¥d FHNTH
T UG FHMNH TR @ YR WR HAAT S % HH:
88.60 UG 84.75 WA <& | Wl Td 9t B Al
TS H IATed HHI: 1.83 TG 1.67 fbur umam
AT | 0—3 AT, 3—6 AT, 6—12 HIE TG JIKD Silfdadr
THHIT 91.90, 98.92, 99.45 Td 98.64 Ufrerd Ulg TE |
HRd 7A@ Adipokinase genes (Adiponectin) @1
GfleR R gRaferd fear | g 47 9, 15
Al T AR 98, S Ud IH UTddd A8hRI
AfAfy, dled B 941 TS |

YR TAT XIS




HIEBH - 3
WE ¥ IR § oo gie 2q bl

aRaterr: ffts oy Yo @ RRE v e i

Iral &1 e

Bls: Euaci/01/01/ Xl

IAYD: 3O FAR, T TFHTH (14122015 ),
TR TN (09.12.2015 W), HidT S (14,
122015 9) TG ©9 T

Jrafer: 3 2012—HTd 2017

M T | UEAEE FEAE AR R WA
Td PR WSl B gy vd Al (@pern, F R Td

TGl & A TG Hgeed & oy ATeqRr 9 H
GUR BT TAT| F HAS JoTMell F &1 (3.5—4.0
Nm) TR fhy 17| a5 =y &fd 26.40 79T (50%
HRA ™RIAT + 50% ATdhall) H 35.40 AT (50% HH
+ 50% ATHell Yd AIRT) & #eg I8] | HIRd WAl &
B D HUS H A FUATIT YR TAT| I
IRIEGAT (HUS BT Jed) H 2.06 (100% HHR) A
2.86 (100% YR #HI) dd TR UMIT AT | AegH
AT 3 B A2F &4 & AT A¥a =9 | [
AfcRIETHT 8D 1S TS | Y& FbiRd &1 4 [
BRIl B T H FhRa AT 7 arel HHEal |
31fdrs wdg eyor grm I |

TR & 3R FRE o $ FEir qeeEs:
TeArT ISl B Sals I ISl & g9 & AFGS,
IH R I ¥ B ATl &&7d, AGET g oTdlelu
@ TN BT FHId BRd 8 | BABRE TR Teirar fFHior
TfshaT H BT ST Teird HI oIl H HH ISl gvcd
TUdh T 9T B | ART $1 & 4Nm ofals & O |

fafr= uIsaT ST T UTse T9<d & il &l At
B T 9 S AgAAHS O B it Bl TS |
IS @ Sl 9 W IAD Gqad (1.27—9.87
wfcrerd) # GUR 83| el WU A UIsel o9
9 WR HHaT I el HH T9Td BT | FHDBI
BRI UTs Od g IR 37 ITgel &N BT BT
U A ST fF el RO dTel <19 9o Bl
AT BRd € | TP YISl Oicd g B UTgel SdTs
@ Teiral H e TSI uTaT 4T |

Bl e | HH AU T AT <@ TS | 5 GW 9
3Mfee AT Ud Joiqd g JAR fHar 17 | Arei,
GHIT &1 Ud 9RT #RAT &9 BT AT B GRT TaR
forar a1 SIR & g9 | UART fdar T |

I 9T g Ugd W R SI-ART AR SA—AR—E
(40:20:40) B HATS




HTRHIGA-BERT AT U FHol IFHLS HWRMS, fABReR

AYR HI AT S Bl HAE BT GFN T
T3S ARITIE.LL, DIADA § GeHd Bl Hills
%y B T | AT 9 qond & WA I A
UHR &GN B Bl B T8 | TIR &R H g5
@ TG DI AT B Ud ugT R (44 H 55 h/
tex) B & HROT 9 0T & fog SUY Uiy 1Y |

Tl AT B ATAAN RGBT S T Bl
AT A g9 TG THINRH Ae®MT &I TANT B
T | U T AT H il gl & o1y =41 ZNO
BT [T AR & w9 3§ FART b 17| S0
! H T Tl B HANT BT ATATDT A W IR
fafer &1 o 9 Us o9 Ay # affere ifteRIedl Seror
RININY

FEA M B S-S WA 9T B HAR:
S[c—4 AT art DREF-2 739 9 &d1g o) TR
fehQ 7T | e Ud AISTYRT K7 BT HHA: Hel Ud ATaR0T
TG @ WU H WM AT AT | IR & AER R §H
| i3 ant 7 11.4 gfdea 97 ¢4 88.6 Tfcrerd S
ITIT 1T |

Se—3 fAfda oyl deR
FN H RS FHA HT TG W B ARA A,

a1 # URe 37 & fIf= wRI TR WA & SR
3T FaT H T A UTS TTg | 360 UT AURME S+
& WANT ¥ 60 AR AW WX & A1 Haierd T4
uTE TS| TNIG B AIH H AURTE HF b TN
a3 33—39 wferd 9% gfg us TS | Il I
geTed & SeUTed # 4—5 Hfrerd @ gfg s e | I
% HIgH H FEFT $ g H 360 UT IAURME HA
T WANT B 9§ Ul B 9gaR Ud b usred B
ScaTe 18 ufcrerd 1w urr war| gl & divd
qeal BT fIgelyor w1 WR <™dT T 5 Suine oA
® WR A gig B W A § Arggior awl d oAl

gfg U TS| TH BT U 3HD WA B T AE
TTAT JIRH BT & | S & B: H1g 9garq fHg
& BRHRA TG UM ddl § HHe: 60—94 U4
18—20 wfcrerd &1 gfg g TS |

IRATSAT: WS @ AN U9 q¥ W od Haftid Iral

&1 Ao

Pls: THUHE/01/01/ XII

IJAYH: I NISH, Ud. R, 3Ry4. e ud
TAQR, Tehdl

Jrafey: A 2012—HTF 2017

Y IO qEHA: AR HEAL § 10 wiferd
3Tl @ d1ST UG 5 Ufererd wHoT SRIE a9 | HEAl
@ INR A9 UG AT B dlsls H GUR URIT 1T |
SR SUST g AEAS bed Jolig uig 1Y |
i g B refes WU | WA ERferd aar
RICY 7T HHE H SII&T UI¢ Y| S99 3fegad A
AT & dIST Td HHOT RIS g1 It I TRINS
YR Td DHAdr § GER U1 TAT| Al B Ao
RIeT I AT 37l WUl daar P oy Sugrf
& |9 & |

IoiTerT Raarrs & ST wiftd & i wg & B4
uiE s | IR #e H fa=sfed sfEal @ mfa smiar
Raety 17 g # Afe w9 oie uE TS |
e &gl & wiftd gaieid &1 | Ui 7 |
TIed §91¢ Y 3R Ted ¥ Afddad I[oredr 14
A&l 0T JeITHD UTY Q| 37l 5 Ul 3roiredl
<iferd e # Raetrar 51 |adhdr 7 |

3T SN.UA.GH. qHAT BT fcrd FHST0T & H1er HHOT
ARIerT g1 Ud wHOT ERIATT g1 @ fae A iferg fAsyor
Reerar a1 ITH v faRivan e eAd I8 | g
T ATAGRT W91 | RIRS A1 A1l U | ATAGRT
Tl B gorT § SIf¥E grm A | Siad gRiad
B Be & oy ArergRT 991 H i wU 4 3D
UTQ Y | GHIT x ATTYRT HH41 H 99 & & &< 92arq
IUd. ErRie w9 S1d YR AT | ATTQRT HAAT
P Y H g9 7TV SHAY BT YLud. dfe wg I
3P BT | IRE fHUT BT AT UT BRA 8 ATAYRT
x R WEAT # 179 faF 1 ATGYRT AHAT H 194
e o1 | R ATqRT & 9941 BT Idbfoled & Ul
REATy Y ST A &3 3R geilaa B Aeie
wI W HH TR TS| WG Td e HI U] |l
BT AT Ud IDHfoTCd & U< HYUT 3MER dfgdl &
wY § Rae= & yfad g8 |




9 8 R |F: "9 9 IMRd We TR
PR S araniel vd fata Rerfa & 9« fHar |
HERY & SR Gl Screl § GLud. iR gl A1
B TS SR g7 SRR U e’ Wik H gfg
<@l TS| gl Rafa § i% we #§ ga wie
T 9% TS | 39 I1UIT W g8 yryy - fHatd
ISR A e @ Fur g 9@ # Aerd
8 Fhdl B |

WS % 39 9 I HAT: WS D g DI YHRBRG
IR bl I B AHNG BT B TS |

aifties  aferd=st 2015-16




RATSHET IS UG gh B AT BT Sl

Dls: Tua/01/01/ Xl

Jaud: Il RHE, twu @M, Wil WuierR, S,
|ETa, Boe e, gaud. e wd
7. TG,

Jrafer: 3 2012—HTd 2017

JegaT B 3@ *E: S UG 9hRal H Ui 1000 U
feaq W Hod aiffe Joaid Ad Joga’ (EADR)
A 0.190 UG 0.157 &1 | ¥ & Nasl H A=
(20.9 ufcrerd), ASRAHAT /ST (19.0 gfaema),
T (9.8 Wfderd), f2uersfed (7.2 ufderd) vd gyrfea
R (6.5 UfRM) 97 & WE SIfaRY HROT o |
faeIy SR H Faoid & g e Bl KA GG W
5.6 Uferd INTET 81| 9 Jedic 3 Jegax
[EH PHH (0.070) UCHAATS! W AU AfABTA
(0.071), ATEYRT (0.151), SH.UATGA. (0.198), IRIeT/
Fsurel (0.331) Td \aierd 3ffaem (0.420) # & |
qIfies Jodich AT Fegax q¥ Ui gU HAT H e
AT (0.771) IHA HH Y GeIY HAAI (0.225), TID
(0.079) Td |IA A BRIC (0.077) # W T | AIRI®

ISR 0.14 FIRT (FaHR) W 1.40 AR (BRAR)) &

Klebsiella, Proteus Td Shigella sp. 9| 7 Sfamo
1ol B grapl § UHIGRIIOM, FARC SR del,

MBI Ud SemsiE & [Owg IftRYsar a8
T | dier—adged ufeRrel geasl g1 fafi <
(1.4) TAT MBR (2kb A >20kb) & TEASIHS T
M| bla,,, SF G SE0pEl § de—dded &

coaT [ o.157
Sheep_NUT [ 0.126
sheep-AGB | 0.190

G/ — 0331

vv [ 0-198
Avishaan _ 0.420
Avikalin [l 0.071

Patanwadi -0.070
Malpura -0.151
3 ¥ e € Rrait / P 3 arfs .

A RET | gHIRAT H AR AR Al Jedidh A
ISR 0.064 (TIDB) H 0674 (¥ UK Q) & WA
uTS TS Siefe ARTS Jegar ufawd I (SE—9ers
g RyawR) & 1.49 ufaera (RwR) @ w9 W@l | ay
P AR 9S Td byl & WRY JdY W fHol T
(@i uy] /) HERE . 7510 Td B, 101.75 VT |

AT SV I(FNT & AT H E. coli DI HFeral
T TS | 3T YU Y Y SIETUfei # Enterobacter,

o 8§ Fd §NF oW

il A i ®h

THS B
§E) bp

=
¥

M e

Frhmp

bla_ S BT fORAROT (dfere 1,4,5,7,8,11,12: TN TebRIeHep; Ufdret

TEM

2,3,6,9,10: TRIEVT THRIHS; Ufdd 13 FHRIAG I, dfad TH: DNA ladder)

B, ]



foeg ufoReradr gxft € &1 80 ufrerd fcr—ectacH
ORI geranl H uger @ TS | IPd D bAR o
safeAMT fSMA=IeT dor Whsalnad faafafesd
g by Y|

TSl & FHof 23.56 Ui A TG 40.00 Hfcrerad
ICV/MLN 91 AFB @& foTg SaRIcéId U1y 7Y | 6
g URIR, GIHR B TR 9 H -ELISA W
ARISHRIHDAT 22.01 UfTerd off | vers &1 48 ud
FHRI H FRAARE & {7 RBPT TR HHTT: 47.0
Td I AR IERIERdT a1g T | R A1
H FH AR W HEUBI—GRUSDT I BT JHT YTl
T |

Y WU &% (0.41 UfeTa gl H, 41.94 wfcrerd
BMTe #, 11.03 Uferd #AeT § U9 38.01 Uf@rd =R #H)
20.10 Hfcrerd urg TS| WHT 4G &) (0.20 HferR
TG H, 1.62 vfaerd R H, 0.37 wfaerd AT A
g 0.74 wfawd R H) 050 Wwd UE TE | AT

AN g &R B " (1.15 R GG TR, 6.25
gforerd 8RIe H) 1.94 gferd u$ g | 7R U4 AQT A
a1 AR BT H A 3 Ud 7 o a7 WIorar &
|aife gbra (10.42 URIerd) <@ 737 | T4 FMDV
type O & foIU FHRIHS UTQ 7V | 3ivAad 8.48 fa=i
H oy T geh 8U |

9 IRl DI 153 RS D HADII T
wR Afedfr, e o, fRucrEfed, swoRwdr,
IRTCARTAI, PISHII T[&T Td ARSI T a1
far | swe AR 79 fAeRa ague W A
e, aregRAd Ud @rse 99d T (A aH
B B B FERr f T TE |

quUl U9 YRSl # O UR®R®E  wAr AEA H
AMRI YIEgeh ST Qd UTel &l gfrdl (50 wifcrerd
I WIEH) AT & 91 A 9IS @ 91 hde
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UTelT AT Ul Ud Wote! (50:50) BT fAsmor Raa= |

IRATSHET: WET T T HHAEU BT e qen
ferfecar Sug
Dls: TU=/01/02/ Xl
IFA¥dD: Ty R, SISN. AEEU Ud Syl diel
3rafer: andlel 2012—HT9 2017
BHSl B Had Ud gG Wh b TAT I AL,
MMBHRIT T 9T A6 LT TG RIISTR fawaor
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o o O

BT 165 rRNA & 1T JFeIICISS ITgHH IR AASIHAT  SIeMiEA,  CoMfdald,  FaRCgNIgida,
THTAISICd],  UTTgNGAll  AocINTSl,  dISaxecial Tl RId, STSHIUSH, JAGAIRT, Uf-elia—sl,
CETART, TRl Plalls, UfeIdidd  Tadl,  MEIGIRIA delldde, HRIU=H Ud d9aArsid &
FUGGA TAdl, LhSdbied THdl, YA f[vg afoRsd urs s |

y ' g TR, S T, M 1 I 3 4 &5 0 T
HIShIhIhT THUI, HeblhIhd THUI, ARTRIeel THUI,
SUNGA UTASIAN Ud UHMelddesy Ul &1 g8

BT |

UTegREel AeeIfel faeiy KMT1 S (460 bp) T faRamia~or (dfaa
TH: ladder, Tfda 1-5: UNIET0T AHRIHD, Ufdd 6: ABRIHD A,
Ufad 7: U FHRIHD)

1 33 4 8 4T 0 #M 13J48N

LZH0 by

IS § Bl BT FUred
IR § 195 Ui sl H uregRedr @l
g& a‘% Tlg | m'@ajnq WWUT eI ﬂh qaam Wﬂﬁo_vﬂ AeeIIeT & (3:{) ompH (1210 bp) aAr (E[) omp-87 (2-4
. : ? kb) ITEY W U1 S & 0T PIFST & BT fRaNIebom
Eﬁl’ KMT1 \_:ﬁ:r Eﬁ %’I’Q MR (31 fa 1-7: TIE0T AHRIAD, Ufdd 8: ThRIHS Rif3a, dfad o:
f3reett m—@ Q_C[ IR E I e —87 S+ FHRIAS AT, 9. Ufdd 1-4: W1 FhRIHAS, Ufad 5: AHRHS
BT R ax ogHfd fFaT TAT| 9T SR IR

B AT $T R 8 YAFHI W H 6 qAT 2 HAM: < PIATS YEpT ¥ de—oigen feRIEBar @l
aTE1 SR A G D FOR ¥ T 9T T T gy pla,,, 9 blag,, 9 ® PCRERT R

SR R . HESAT BT S hyaC-hyaD ST gz 45 ¢ | PR SaaTel F1 Pstt T3 Avall SR
a1 @i @R aReAe fvam | o, Remfofea 9@l ey gy srmfed ax e M| PCR S @

P fI9Y Uga™ PHSSA S &l URIISTR faRamadmRor T S U A S S g UgEn |
RT & 7§ TAT Rpt1, Rpt2 Ud 91&l f3reel a=iig ‘ _ ,
WO (plpE) Wi BT IR PR TR fay| P13 ST @ 9EAN ® Bwel & T A
. Heraw A vd fawmy @ #fged Md @ afad
UH. gHIAsfed, Ul AoiciRTST Ta §). SaTaNTs
| S g MR qarell & ufd Hageiier f.' v J"_" :F... ‘-"" . ey
UTQ Q| AT §1. SIS JUaHol H Wi, . 1 .» - .
URITAGTT, FRYARIT TG SffTdifdad &
fIvg UiRIE® U8 TS| 3. Bldls Ud U™ RIed
ghl H IHIfRIC, AHTHAIaT, TARIFel R,

[N o N

ARYAIA,  SifTelfdd, #RIU9H,  SMIaIRIc
FATdHE, dARC SIS da, AfhfdaH,  THGBIRI,
JMSHIUTH U4 SeMisA & favg UfoRddr ars
g | I Ulolfed Yoyl H Aniaad o [dog daitd
dUTar  WUCIoifed,  SMAGIRTG,  AQErRIR,




TR T

P U FHd RNA 3T fhar &1 qem PI-3
faumosl & fou omcH® UIg MY | Sddd qRIEw
R g Thad gl R, gurfea deferele
S AT g gexERNTd T Jorr (g 76
Tl UIg Y |
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T F AT WA (AR sifwad):
ATAQRT Ud AfABTeA Wi B A%l § 2014—15 H
a1 fOem™ | qd sfave W AT H ISl B HAl
& forg amgaflrwar aifdel H¥RE 0.363 Td 0.096
RET| 31 %9 H a1 U™ & 91" &1 /@l R
AT 0.140 TUJ 0.039 V&T|

AT AR Bl ST BT Alba: UORET TS
162.1 ¥ 1740.0 3fS QUM qom Hdg3Nel el ¥
196.2 ¥ 3200.0 37 U™ off Safes a9 A8+
TR 212.2 ¥ 1850.0 3fS U™ derr ufeRied s+
H 219.1 ¥ 3416.7 3fs uforum off |

TR 918 | IASHRIG qaT §RT Iu=IRd
AT B AT H R A8 § A1 s AeRD

gRAeE: wef # fRAfed derw & fOwg

EINNEER IR ECIREINE RS CIN

dle: Tua/01/03/ Xl

IJaud: I g, WA woier, adiwr R,
TeA.UeA.Uel. =T Td Rroflg AR

3rafer: e 2012—HT

NS & TSI BT H 7St B weT 7 SAfdrepar
Uge B} SAD! MU BRAT Uh IUGth AT
fea S ¥

Wil STERAT § T9H U G: SehHUT STae
qt AAAT A GHANET ®T TR ULH HDH

eyl (RaweR) H fOdT & SR WR AR -1%<]
H Hfaal 9 oiad 3fSl @1 G 166.7 W 10600.0
e uftum e S1fddrel el H 1800.0 & 6400.0
3ie Ao Urg TS | G HHHOT SR (FaRR) W
A 366.7 IS UUTH TAT ffABTe T H T A
2833 3fS Ui <&l |

TS HEE B U GagAMEdt & Ted |
= aEAt =1 T wegw R/ @ Fata
Hfrdl # g HHHOT RO WR e e H
TRRTE TS BT YT SfIAT 4 AT 37eH HHAT
Merdr uTs TS Siafd IMfAdTeld H Adeeiia amge
H ORI ATST BI 3TUer 2 AT AfADH FHAU e
arg T |

Sl @I a1 faf=r arsAl # FECs &1 e orafyy wem (R

HABATD BRI T &)

Y W P @ | URME TRING 9R & Jor 9 ay
% o W ATTYRT A § ANING YR 20.20 Hfcrerd
(TH ofs+) ¥ 25.72 ORI (3R <84) d® &1 gfg
qAT AfABTAT Tl & INIRS WR § 24.79 uferera
(TH ofTs+) ¥ 2658 AR (3R RA) &I gfg 18
TS| Q1 Al B ATl H N AP & Scaras
H ARi® IR 8 Uil AT | AT 91 FHRH U4
THNTH & MR R qIfd o=+ TR ars+ # s
100.00 UG 92.96 W & =T ¥ Hdaeial e
H 97.87 TG 91.30 U & | AR A H AT
g SR 2.78 U ¥ (HIGele <eA) 4.44 wfcrerd

P =~ 00 eewemmr—



HMBITIA-HE S U FHol SIFALST AR, SifIbeeR

@RREN aT$e) o Safdh sifadrel v # T
ERREN @T$9) 2.78 Ufrera (Haeiial am$H) & |

ad 2015 & IR TEtE gyt # ghe @
T IAEA: ATEAYRT A b Al W 03, 3—6,
6—12 TAT 0—12 HWE &I Y W AFd afd 9R
g UM 148.33, 124.44, 40.33 T4 87.15 T HfRIEN
TS H TAT HHIL 156.00, 129.56, 38.78 TG 89.53 UT
JFaeTeiiel aEa # uig IS | 31 UBR SMfAdTei A%
P SMABIAT A%t B UfoRIE rs9 H 154.44, 134
22, 51.56 U4 96.60 UT TIT Haa+3Mel <llsd H HA:
151.11, 140.11, 43.06 U4 93.04 UT UE g | =a+d
Hafodl # aiies frerg a9 & STed T
NFHIA el |

A 9ISt | I WISt @1 e
feey 9 W AH & SRE HdeTEd HAel o
IO Hafadl @ e H URE 7l | S
T UTE TS | AT U SAfIehroi Fgf § ST 3 12
HTE Bl MY b aHl Al H D AT IR gl
T A ot ST HaeTeiiar AEe ud ufoREn
S H HHL 8645 UT UG 87.75 UT TAT HRRMEN
dTsd Td AT olge H HAS: 9071 UT T

92.30 U7 TS TS |

TRAME FHA X IR THE: ToH R S A o
T B AP &9aT g s GhAT BT g
A I8 <@ AT 7 b Faeiel HAAl & Wi §
3 ATl I JarT H 3Aa AR FhavT A1fdh
wU ¥ 3P BT 2 | AIYRT A & URET A8
D AT | Gl HEAT B JAT W N HE
(3.9 Tfrera) &1 BIed) Tl Al H TREME AgNd
Y 30 Hferd | ®H Us M| APl T B
AfeRIET qH1 H HaTeie qHAl B AT H HhAY
R (TS H 17.4 U= ¥ ST H 43.3 Hfcrerd)
PH TS TS |

TSl WA &l ARl digdr Ud gig &war
P WY He—4dy H g <9l AT © (& e A
Hq (RicwR) & <R Ud <ar el | gd ATyRT
T BT HIGALNS S H 6 Td 9 HE &I IR W
IRIR® AR Td FEC & Heg Wi U4 THRIHD
Weer arr AT | Fefy g/l 4E @ <RE FEC Ud
< 3T WR gig H e olfd- Hdaeid g
AT ATgAl H THRIAS Aee BIAT © | TI=R A H

4000 Resistant

3500 - Susceptible
E 3000 4 — Unselected
L 2500 A
& 2000 -
T
c 1500 o
< 1000

500 - Malpura
0 T T T T 1
Jul Aug Sep Oct Nov

5000

4500 Resistant
o 4000 Susceptible
& 3500 — Unselected
; 3000
E 2500
5 2000

1500
2 10001 Avikalin

500 T

0 T T T T 1
Jul Aug Sep Oct Nov

fafer=r @At & i # et o e

afcRTE Td A ATSAl | 9 Ud 12 HIE DI MY W
FEC U9 IRIR® YR & #eg |1eid g gd1 fa™ &
TN SMUATHd JAfH Ud AHRIAS Hael T I37 |

AfI@Tel Il H sfacary Are H ufoReEl ud
AHERI AleAl § 6 U4 9 A8 @1 g W FEC Td
INIRG IR & Wed ArRid Ud THRIS H6e IR
AT | ATAYRT HaTeiel dres H RyawR A8 # FEC
Td & IAe H YRR Agdey oid ARl [y
dA THRAS U Y| sHd ARG gkRgd g
AT TSl H FawR A8 W FEC Td 3+ ScaTed
& e F olfhd AHRIAS Te—\dg YT 137 |

anftaes SAaa=:  SNP call &Y >93.1% dTel Al
48 Al BT STFICTRY fhaT T T AT Aheldl
&Y >93.09 UfA¥Id R&1 | Bl 54241 SNPs H & fbsil
I T H 3143 SNPs &l UTg g | AITYRT WS &I
IR Ud T g § b3 Yfderdrergs uRadd iy
MY | 9 SRIATAT & DI AR FHRMED AT
T BT 3T g ® b IR UG s orsq H
PHHIT: 1:054 TG —0.068 UXIETOT HIRGDT (dN-dS) & |
3T WS H 3R UG TF 1S & g3l o A
T H U A9y gRade UrIm TAT| IR TS H
PBR &3 & 103 I W TgcMe (E) AT THURTSIA
(N) U@ sMare dfRd) @& WH W TF oigd #
Vo (A) ¥ fazenfa o T |




IRATSET: Jerd 3awl H daHeid] IR §RT
IS I & AP vg T~ BRI
<13ir1/01/01/ Xl

RGN [T, TATHS. hdl, A0
AR, Sl R8s, U ¥, ST IETS!
(01.06.2015), TH. TH[, TATE FAR,
WAq. WIPR, 0T AR, ®I I<, I
UHTe, HA S, IASTHAR, TAIMR. o,
.09, WIE, THAN. {07, RS, S¥al, Il
. IS U ARD. AU

3 2012 — A

Dls:
IAYG:

3rafer:

T Td STHER@l | 99 B FR1 6E
SAEA | GUR: THd] IR &89 & A
AIE W R{A 86 TSl (5417 dg) P |iwfera fowar
AT | AT BT T IRIRS YR ST, 3, 6 Ud 12
HE UR IMY R HHA: 3.35, 17.64, 2335 UG 29.76
T R8T | MM ©: 718 WR Id 3 SIS 516.99
T T | TP AR &3 & Sl gRT 2413
JS Fh TS |

JIEH R, AIGT qAT HAAT BT fEd fasha I3
AT . 7200, 5515 Ud 2513 V& | A faaRor
(3T Td JrcEaR W SIaNI H 70.67 HIRI o)
P 1T U&F b NI$ H Yo a8 g BT © | Y
H IguST Wl @ Sdhed B IR 10 fhaHl & Yas
e fhar a7 | ATAYRT H wfid 9% 989 gdbls |
50 wifcrerd Jedl #A9 I gU | fhaml & Yas #
ISR B T3 5 IguST WS BT 3ldHed B g 10
JgUST 7S U4 5 I8l A UeH §HhIg Pl RIARIRG
@1 73 | framl vd fAfrs wRar toif~aal a1 @
99 W¢ T4 103 I IMIARIH IR & 9 T |
RS Td gRIaEA a@ie gR1 amt @
W #H WS H SARA FUR: IR WA B 14
BTl @1 qet 351 Wl # AN WSl Td PMSG (200
IU) MEIdpid & 3Tid g AHdTe fdhar 737 | el
H (ST 8BS @ 48 UG 56 ©< H &I 9R) axel od
IR ugfy gr1 MR=a 99 R S TiuE e
AT U SH 84.05 WL HEHTSA YT AT | §H
62 WS 7 A B o faaT SEfd 116 WS TAIfHA
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UTS TS | Bl HG FHBIAT Qd HAAT GH G B
84.05 Td 58.67 Hfcrerd Ulg S |

RaE-TUEE # FERE TSl 9@ 94S SaeA
# guw: Taond w91 (38) BT 95 I 120 Al TB
150 fAell. gfafes @1 &) 9§ g ufoRemus e
T 5 IRV 396 ARING 9R H 21.95
H 2595 BT gfg urg T | g7 HHAI BT GOIR HA
3200.0 JUY Ui W1 S fb )R g9 el UM dTel
HHAl BT eI H 800.0 BUY Ul HHAT g I T |
3ITS HHH1 DI AR Afad Hstor Raaram 1 fSerer
5 H18 B Y R IRING IR 33.0 fbur ardr 747 |

TRH AT @ SRIE dYThleld OTa] BT ATgelol
AR T AT BT DI ATgersl g DI IR
YT T USRI BT 737 | ST Fe+IRaT & wrishd
% ST T BT EAT, T BT ], SIR BT AT Ud
T W 4.0 fad. ROl JMER aAfgdT TAR B T8 |
B Rl & =Ia W UTel Ud B wral F Fafed
ot &l Fais & TS |

-

T Ui S @1 s

TS STl | WE IdlEA H gUR B 9RT
IeUTE dAB-Iht BT Tef: fHam Feiar srqHe
M ®RIGH & TId BRI% A9 # foam & @d
d PN Senel TRETE ggfd ({Thell B @
TART %) §RT TSR TR 37 | 3R, MR Y
IS TREME UGHT & I<a Whell $T |aife
T ITeH (28.60 fdd /7.) TaT AU Ifidall (28.
06 fdd /7), 9= (27.65 fad /2.) wd 71q (27.95 fd /
T) & A UR TAT| Bl Ud IART gEl @l SHfdad
ST 95 Tfcrerd @r| Sfud ur <A, uferor ue
Wel U4 aRT GEf &) B8 IR SMGRI T4 db-id
UL BRIE TS| fHAE & Wd H ISl ghIg
(8x2x2 WIT) MU &I T8 | Jou Hafha wsl @
HTH IR &R 9D o™ DI fHam! o garRa faar

AT | HPE IRIME DI AT B fhar BT et
U HRIAT T |

AR Bl g dr) wel B e A
¥ wIUdT HHI: 58.64 TG 71.05 Ul OIS TS |

fferr, %, 919, oTeTgH, F9 T Ud ATE 379
AU & THW HRY X | AT AR fageivor |
Ig ST BT 2 b I UyeR & Xast # grae
Ud va O 9 Hefrd SERaAt Tt ud |at § qer
ARIURTT U9 HabTdd a5 Bl dHEIRAT AT H 37D
UTE TS | 3G WE TR ST & HIROT I§ I
g P -1 AR 8 &I If & Yas H e
T3 A T FEHTRIGT dTell A 3g g | T
T HaE AT BT AT | IMDB URT ITAT | TDeAD!
WIFRRY U4 HeqRll wel H aiiie g &% P
10.66 Td 11.64 HfcRrd 81| %, A>T, gaer
TqAT BRI & & U@ HREb Ulg Y| AH 3Me
TR fageryor gerar & f& dd-idl IR &5
& Nasi d =T &1 1S RIS VBT Siafh gy
ArTH H AeWIRTaT arel Xa<l H urae dF &1 3ifdan
AN BT | Y e MR fIeeivor ¥ I8 ard
BT 2 5 Tuws Wi # gdorar vd e qen
AT UG BNIc Pl 3999 UG T oo bl iRAr
H 31fd 9 T8 |

Teh=Teb] RTFTRYT &3 | Rl 1318 WA &
AT B SeNd WReifadat & forg Sitg @ TE |
gl HHHAT & Bl 63.05 UL AWM al¥d
W kg fafdear & A (5250 ufowra Afdar |
qAT 75.62 U AFGA ¥) U Q| UvipAAl H
THREHH THE WU Y U Y AT 96 AIgHd
23.67 ufaerd @ aIfffe =BT & AT i A
I T |alfers <= AT | ATSARAT o gfeadi




T qISD FHHT 56.15 Ui UTAT AT ST fob T

arftfes gferaes12015-16

TRT (4 EHI & gRT 18 77a) URH &1 TS| 9§ &

Ud AGT H oI 58.0 HfRId o | THUTd dTed]
TSI & WRA TAT § RBPT R AR« & fow
46.49 AT ¥R AHRIHAGAT IS T8 | I FFRIE®
SUTIT & 3=V Gt 10305, 6790, 1720 Td 3140 WSl
BT HIL: BB, Tadh, GRUGT—Hgud! Td YdierR
T & oY SrpTavoT foar 1 | 39 AMfaRh 13265
TSl DI ATFHAS gar s T8 | FIRI—TT W)
10 TRy AR AT fby Tg foras 126 faar

® F[A 961 SRS DI SUAR fBar 1 |

W REa@Rt R M oA 8 Twia &g
T IEET ZRT S & S99 # guR: 91 9
gTS, BRIl U Tidl fHioT, Seared @ ifod v |
IRERRYT, BRIRTT fIHm JMfe &1 yeei= B 1 |
WHN Td IR RGN 61 DI ag BT fagermor,
T @1 ggam, fsor o anfe & foy Wt e
T |

TH-IB! TRl T 918N 9 FREEA R 9
qAHT HI AMAH-THINE AT § AR GRATH
P AR TSy BT Tesifey, dReme wHvT, WRen
forfaxi, ufderon g dvemm & fAf= ariwaEl &
AT & AT 3 U fhar ar| 99 & SRE
A ueeifFEl H |/ 11000 SMTRJH orT~ad gV |
Txerd # faff=r Uit (40) W ST drer fhr,
TR SHRiGdl gd faemfal (1389) &1 w4 UTed
TAT UeF Ugfadl @ aR H FdH9aq SHaR Ue
PY IS | T BRIGH B ST ST 9 Ud e
HAT, WA WAUAT g T I=1d 9§ Td I
e TR (IR, STRIES, dANTHT Ud HAfed)
346 iRl & forg ufdieror eries (13) marford
foy g | A fEae TeiRiaT SRieH ORI 2 |
I A3 Usd /T fafaft R=H wide smesf um
ST (1500 WSI & 1T 24 XG) Td T TG AT

SR Gl 42 JATRIYS I3, 69 UG Td 21 HieqoT
BRIHH AT hT MY | Bl 25 Thelcd / Bhlegd
P 2254 AT RGN TG IR WRHNT G,
i, ufereromfeial anfe &1 faaRa @ 1| feamEr
P ATl BT 61T 3HD! A dar fafics grr
ATford GRATY avel | AT AT oIl W UTeTehl
DI S H oIg HaT Ao oG ALRIT Pl mkisan.gov.
in UIde IR ol AT AT WS UTeE # Her
AT, IR RGN ST TAT IISThIT EReTRl &




HIKHIAU-hald AS Ud FHol IS XA, HfABEoR

forar ufreror

gRaieEr: <ol afemrg, # Wil 9 Saned
eIl H PUR FAT giedIor T vers
H Taian! MHRT TR BT et

Ple: 1E/04/01/ X

IJAYD: R, URMEME, UTH. Ioisd, GL®.
AT, S, ARG, TH.UH.S. AR,
T, RS9l Ug St gRell

Jrafer: 3 2012 — A

98 # WE W &1 S e, [Sfea
Td ggdics Il @ JerF & Yaei 9 Fical g,
YII3R, & ST U4 JTeRURRING & fou AR
AHRIHBGAT HAIE 15.38 H 44.00 Fferd, 63.15 A
83.00 Wfrerd, 7.69 ¥ 15.78 Wferd U4 39.00 ufrerd
s T3 | 39 Al drers ysifsal § Orf & forv

THRIHTHIT SE) T |
QI IR T WS [R9UM YUTell &1 Seder:

feTeldell STl T UgE dI9TR Bl eI R
TG 99T fHa1 T | aHE W AR 9 aeIRi H 9
Ui IRl BT 9@ BRI UG, yomen, gfauw vd
(AT & A U AU # of W& Sl &
3FTT B B oY HIT fHhar w1 | 9 IRl H
Tfcfed 150 | 700 ws 9= ST & o9 R fo=iforal
BT qoid: R BIAT 2| WS ARAEl §RT WA B
2500 TUY, FHRT WS BT 3500 FUYY, 4000—5000 HUY
E PHT T 6000—7000 TUY T HTl foram Smem 2|
arfereprer TRl # uRpel @ foy oo e U
T SEfe ugell @ forg fifeear qwWd, ofes,
IS Td Ioi & oIy BIg Ffaear Suerer T&1 o |

9BS SifE UfFed & dBPE S9EL IR ©
IR Td IR (AP 6) fpam @ forg mfdreror
PIIHH AT fbT Y| 39 BRIHH § JS ey
gl & faf=1 ugeell W 450 faramt @1 ufreor
e | IR veIfedl ([@eik Rfem) ™ ua
gfReTor U uy] w@Rey RIfdR &1 srire fhar |
fIfaR # T 600 WS UG IHNIT AT 300 SIHAR! B
EIHTHROT Ud IUER BT 137 |

RIS IIORAE B IR &3 | WS TG I
IATEA gRT ARl &1 roifadr #
REIN

Bls: 2od/01/01/ Xli

JAYH:  TAUAD. Thdl, AT Rafear vd w9
g

Jrafer: 3l 2014 — HE 2017




SR Fd BRd $IRYR foTel Gl 200 3rfeardl
fPaMl @ ggaM wR URASHT Bg Uolipd fdar
T A WS (70 WS T 10 W) TAT RRIET qh
(10) digE anfeary fawamell |fed snfeardl fham!
&I fadiRa fg Ty |

forart & forg frafaa sraRTa o= RIfaRi, wfdreror,
YA U4 AT & AH 9 Y WReY U9 Py B
I TH-ID] BT Ye fhar Tar | o= arfY SN
gyl At fave (220), #adp1, 11, @R, Hha, RS,

IS, ITSRT, SaR, Afesrl, ATl Ud JSiiell & 1o,
319 ARG U4 g PV IUBRYT (300) M fIaRka @
TE | Sy RIfR (10), fam MY (9), wers et (9)
AT (2) Td YA (1) AR fpy T |

aifties  aferd=st 2015-16

afeardt feamt o SHe BT faaRo




HI.E.A Y. TRT A qRASTHT

IRATSHAT: 79 IAeT & oY ATAYRT Hl BT B
GRIR R RIS CINCAR R CEaN]

grarfora:  wra.ery. W ¥ s uRaArsrr

|eerr

IFAYPH:  SIAR. G, I& UBR, [0 HAR,
RIGTHAR T8, Dol S Td LYl Plell

Irqfer: 3T 2013 — A 2017

WH SHIS H HAF] BT o7, 3, 6 TAT 12 AIE B
MY WR AT ANING WR HHA 3.34, 18.19, 29.32
Tq 37.72 fHUT U AT B HIE B AP W NG9
@ 90.5 Mo HHAT 7 25.01 fhuT & 31fdd IR Ui
| o < gfg &% 0-3, 3—6 TAT 6—12 ATE
P foTT HHET: 164.82, 121.90 TIT 35.46 UT XET| UM
B HIE, TRD B: ARl Yd A D FABAEID
S SATE AT 0.752, 0.494 TT 0.954 fHUT YR
TRAT| 0-3, 3—12 A€ TG 9Ob & foIy STRoITdadr
PHHIT: 97.64, 98.15 Ud 97.15 Ufwrd &l| HANH

T 98.60 UfA9Id Siafh THNH & JUR TR A

wrferefiel fordml dorm oty Geeral &l 9 T |

Ues & Xdsi H fel 37 fHAMl ®I |@ffera faan
TAT| HAAT BT ST, 3, 6, UG 12 HIE DI Y W
INIR® 3iAd IR HHYT: 3.35, 14.96, 21.30 TG 31.20
T BT | ATGT BT IUCTIAT G & MR TR HAAT
ST &% 82.91 Ufcrerd <& |

TRATSHT: Tl &9 Sdied & U 99 gRI
qRATS! ¥ BT AT

grafoa:  Wasiy ws e A

AT

IAYPH: TP, Tocl, AT ATS, WIR. IH,
TH. Y9 U4 fawer Hevman

Jrafer: 3l 2012 — HE 2017

H e URMR, §IBR H 30—40 ATShiA 39T
@ AT Td TIHT 50 TR Hel| & A1 15
T o fRrpTg g $ e B ARATS! HS
P eI &= & folv v a9 Yas denlRa o
ST RET 2| 9, 3, 6 Td 12 HIE Bl P W A
IRIRG R HH: 3.37, 17.90, 21.11 UG 34.55 fhaT
U7 AT | ST ofe gfg &R 0—3, 3—6 AT 6—12
AT WR HHYT: 159.81, 79.72 TG 49.16 UT J&l | A1l
THNTH Ud HHRTH & SMYR R TS+ €% A9l 97.66
Ud 9361 TR JET| 9% d9d, IRG, al¥d Ud
AT BT 92¥ TG gl deds bl IGd IR hHI:
0.793, 0.703, 1.526, 0.638 TAT 0.690 fHIT & |

AP, g &I IF s Td UG AL 41.74y, 35.95




gforerd, 24.93 U, 60.89 Ufrerd, 530 L e
061 URT T F| R/ aND FIIX 1.80 Ui
B TAT 0.22 U (R H) A 161 (T®) dH
g TS| B A ® IANING IR T4 NUH B HIE
Rrpsgt S Sded & oy =9 fave s
480 fHUT T 323 T UM Y| ARAS! A D
TS &3 W STARID! e 8 RPN HeRIH,
IR WREHRI A6l Td fdar il &1 Hof 96
T (68 7R TG 28 HIGT) ¥ Y |

TS H IATHTHT DI R BT 3ffhea R TG
4964 (1998—2015) @ 3ifdwsl &I TANT fhar |
IORE ANl & TR 3T 3fa: USi= &% 0.47 Ffarerd
B | 4964 TR § 9 35.11 HfIerd 3fd: goI+ia UY
Y | FeTT § I8 S BIAl © (b Yas H ATHSTH
DI AP & FRI—AY [AF=ar 5 gig d 5q ved
Y |

TRATSHT:

Terd H HIRT WS BT AIARID b g
i)

grafoa:  Wg.e1Y. we e R Aeas aRares

eIl

IFAYD: UD. UCH, VB, oo, AT TS,
e 9 Td T, eRE

Jrafer: 3 2012—HTd 2017

ST, 3, 6 T4 12 A8 Bl AP W 3HEd IRING
IR AT 3.28, 1853, 26.90 Ud 3567 fdbur umT
T | AT QP WR gfg &R 0-3, 3—6 Td 6—12
ATE TR WL 169.40, 93.31 U4 50.50 UT &l | ATf¥d
THRTH Td AN & 3MYR OR HAAT O §% HA:
94.68 Ud 91.92 UfIeId BT | 9P AMND, I, IRG
Uqd |al H eyt JNd $F SdeT HA
2.307, 0.665, 0.752 Ud 0.837 T I&T| AT H UoMH,
fedfa vd g & U &1 Ed S IeUreA
0713, 0.862 Td 0.655 fhUT IBT| TRl BT AT,
W 21, QAT VRI, Hgele, dq @1 @idlg gd Yod
BT AT HHL: 34.40p, 22.56 U, 12.28 Hfera,
32.40 Wi 6.30 AL T 0.7 ufy WL B | aifi®
ITRSHfIdar 0.29 wferd (TU%h) A 140 (3—6 )
@ WY | fhaHl & Yge § AR guR Tq
F[A 187 ITH ART A faaRa vd 9t T |

HAETOT TAT UYBI BT U B AR TR A
Tl (PIes], PENR Ud Sierdlel]) I ggard dl
Mg | 5T, 3, 6 Qd 12 A8 B ATY W AT ARIND
WR HHI: 260, 16.15, 2233 Ud 30.94 fHuT =TI

arftfes gferaes12015-16

TRT HeT

3 WAL B T H BERR b5 WR 3 HIE D 41
BT ARING AR 37f¥eh TR 147 | ETelifeh plesT Ud
BIFRR R 6 HIE D HAAI Dl WR FHH YT T |

fRIp$g $7 UG (@4 H 3 9R) 0.543 b
(STTeraTet! # 0.439 fIT & 0.581 fuT dIcsT #) ERIC
H qT 0698 fHUT (@RI # 0558 fHuT | 0.796
T BIceT H) 9U%h H &I | I BT AT, HSeIeH,
G R TAT I B oI BT AT HAI: 35.164,
36.93 WA, 63.06 U T4 6.82 WHI. URIT 14T |

I WSl b IER W IHY HHAT o H ¥
75.75 Ufaerd @ qUT Haifd HENR H o (77.94
gfierd) daear STerdrell (76.07 Ufierd) gd diesr
(74.30 Hfcerd) H BT | FHAY &R 7.30 TR (7.00
Ifrd dIeel | 7.80 U HHRR H) &I | |/
17 RfaR Term 13 uleror srdsmA smafsra fhg 19|

IRATSAT:  ARATS! WS & o FeriRor

TAfoa:  W&ay. uy) MIARID!

1T AT IR Hedd RIS

IAYB:  IMIY TUST, Uh. Ucd, Td.d. Twal Ug
fawe e

3rafer: andlel 2014—RITHR 2016




HIKHIAU-hald AS Ud FHol IS XA, HfABEoR

ARATS! & ST & § U FdeTor fohar Ty qorm
RN o1 FefRer & g @1 71 | ITSHR, SR ge
SiEqR fSTel § A FHof 271, 341 T 209 TS| B
JALTOT fHaT TAT | 481 XTSI DY 36222 HSI & AR
TR 3NId NS BT MBR 7539 WS 3ifba fpar ar
qAT IT 66.84 (ATSHR) ¥ 8548 (WMYR) dd V& |
Ts H AN 54.87 UfAST A Yo AT UTE TS |
faf = YR & IR UTRY ARATSI—11.1 UL (Brett
I8, W @), AUSI/<Tq—32.82 Ui, W @
TRE—30.85 U9 TAT Holeil—1661 UL 9T Y |
IRAMIEH el TR I ST BT o1 H ARATS!
HE & Sl DI oINTg BT U3 T8 |

verd ¥ ARATS] Wl & Yy
gRATST:  RRIE IRAT &1 719 U9 g7 e &g

SIGCINCAECIN]
JrAfSIa: &3 9hY e R IRad R
e | e aRASTHT
JAYPH:  TATE. A5, IRV HAR, ST Al
U4 . U1 (20.02.2016 Tqh)
3rqfer: a1l 2012—HT 2017

S, 3, 6 UG 12 A8 & MY WX 3MHa ARIND
9IR T 3.05, 12.16, 18.63 Ud 30.47 fHUT UTAT 10T |
S 9 A9 AR TAT 3 W 12 718 W ST o d
qfe A 101.12 Td 67.54 T R8I | 90 fa &1 gl
ITEH, 150 o @1 g9 IR, A & IATGH
Td G Q7 Pl AW BT AT HHA: 65.65, 92.52

TG 105.15 fuT dem 191.71 fad x@1| arffe g\
W TG AN & MR R HAAT SH &R A
94.64 Td 102.92 UL 1.15 olIeR 3MHR & AT TS
TS | I STRONfIAAr &% 03, 3—6, 6—12 AIE T4
TG H HHI: 5.92, 1.60, 1.21 Td 1.51 Uferd <&l |
H 173 IHRAT (103 TR Ud 69 ATGT) fHAMI, ARHRI
Td IR IRGR] WTSHl BT 9 7T | 39D 1T & Ui
I ARSI g U USiidd g UTeld] Bl HoTH
Td YIg H GuUR & Frged Ry g

gRateE: w9 # s wRo—dor @ aRRerfoat
H I IO BT A UG FRTepRoT
ot &1 e W Tede /s
RIS

URIfSd:  &.e1H. edd /JMSedrd aRATSIT
et

JAYH:  JRUA. 9cc U9 U A7,

Jrafer: 3 2012—HTE 2017

PR ST W dTel HGl BT Y&l IRETE H =R
arel Wl # ufafes fMgs Sei (P<0.05) & Um
AT ETedlf ufd Yebad radsdl Td ufd fhu
U Y G4 ARl B WU H USRI A W
g IS (P<0.05) TP <M1 WM dTel |
FHH YR AT TREME FE B goil § /b S
@M 9Tl 998 H Y &4, BED 59, 3 e,
IS SRS YR AT 3Tt JIfAReTdh X B
Tt a1 (P<0.05) TTE TS |

Yol TSR gfEHT TG &I FAT ART ATT—3TelT
T drel Aol #H ufafed AN Scdaui ST
FAM BT BIeife Uiy f6ur g ga srauisdn
wd ufd four 9 g sd il b wd H
eRid T W Afbd Yh Gd I<TUST b BRI
ol oMER dfgd Rga o Ho9 ScuiE &H
EIRIBIEIN
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Per day Per kg DMI Per kg digestible DM

TRG Hel # faf=T Raerrs ugfa # Mg ScoiH )

gfafes faegm Sorem a9 # ofte
(P<0.05) ToUTaTd Ydbfoled @ URidl @™ drel
e H AT FIH HH A% BT AT W dTel T H
a7 | Ui I g g9 sragiear gd g fhu
arel Yeh G Idiedl b v H YERid wRT W
Al BT T G dTel HAAT g7 Fa BA (P<0.05)
e IauTe T Yahfored gkl @ ardl § Head
S aifded fbar T |

gRAieE: Tgfafeeia anf  daea-Reer e

grafsia:  WIg.e1Y. ead aRare
e
JAYH: U HIE U4 AR.UH. 9T

3afer: 3T 2012 — HE 2017

HT @ W H UEE HH T SO B
Sfta®d AR ATHRS! Td oI RIS w0 4
fafeed 31 graml @l ofdads Ugar @ T8 | JTdT
w0 H W D YA fHAT G aTd [ 26 GATH]
@1 9H HU | g DI TTE |

9T ¥ 2FF &1 UEE HIH aell STEmpett &t
JUFHRY Ug 9EAM: <fF & Urad R drel
A S e MBR W GuIRd Wei 9 ®HT Td
@ T SHE UrEd Sarell @ YIabia]ol B
THT fbU TQ | ol 18 YUGDI DI MHRDB! Td oid
RS w9 W 9N < AT g9 arel U
g el faeryaret & Hrer ARy B TS |

NCVTTC & ®H9 SEm]ei & fIead-ig gereh
H THT HIAT: N GTEH BRA ATl Sia1y] Haed &
HA 13 UATDI BT NIANP e Rerd NCVTTC #
ST HRIAT T |

WSl & &9 SEmet # R Y SAsaaH
2 A1 Rt Redwon: 9dqRT vd we—w
(=) W ¥ USHT $99 59 DI Farld HRe JHrdl
g ¥ Sigerg fafr=an, S fafisran, frarefia

arftfes gferaes12015-16

Tq qreriiic] WHE I faTelyor gelfe R Sfegd 8
HETTHIAG JETa & Wol 1Y |

IRAISHR: 3 YD &7 S AR Pl gaardl
aRRerfoal # ofg Imferl & Sared
resillence T 3fTdeT

grafea:  Waeiy. e

BRI

IJAYH: U W9, 0 e, taTHS. T8,
B $ UG o & el

Jrafer: andlel 2012 — HE 2017

TR # SRM AW 9 a9t 9
ARl T8 2 9IUHIE T8

A T B ARM UHl F dWUER ST
H gid 2 oY T G ART W w/R
R IUAL 3B YT qTel [ATAT RT S ST,
Aol (S8 75 UG U9 3RS 25 i)
TRYST LT 958, 76.6, 95.1 U 71.3 Hfwrd TH &
1T RIci™ | A BT U fogls g™l Bl MaeI el
PI gfel 8 Hebell B |

qRT T A & Hd B ®9 # WHE BiesR
Haed (ANTEA) F Raen: ol I ToreE o
R HaAC DI DICaR YN 76,6 FfIed 9!
G § TAT DICT BT STAN & qIE ThS PD WS
PRI ST FHhar 8 | WF HICER dade A
B Rge™ | SH 14 oflex UFl do 424 T I
geref Ut BT 2 |

IR #H HFH B IRE Y9 gHIT TEH B AR
HT T TG YO A= Gl o i,
MR & gk, dacd e A T YR & ATl
9 Td $H H gAY Y TAT AR B BAI D AR
Raem & forg 3@ g |

T #® IRE NSt ® hded, ST T
AEd RaaM R SiigdiRied a9 e ga@ie W)
qqTe: ddcd Td HAlscisl I | oM H @
TCreiiaiiSe & (TAC) ® 3fg g8 | o MDA
TR # HA AT Swiar § f6 dacw Rgamm @
MfRISfea a9 & FRTHROT # e9TcH® UWTd 8l
2| 3, Bded, Asae Raa™ 9 sifRisied

TG Gebldh (OSI) HH BT |




HIKHIAU-hald AS Ud FHol IS XA, HfABEoR

AR A a9l & e dEdeE 98
HEA AN Ao /HATH TGS BT ALAT

Y GSU AFAI H qEERT T GRIsiERiEe
RaeE &1 a9 # SR ¥ AWE:  araraReig
TR H dUE, SeRIM arqaRer # IRIRG fohary
adh (a1 qroEHE, Tl A S1fE) JHIahRl Wy
¥ PH U Y| E TERiERIST @ e gd
AR =R § Ud dEE FEiRd g | wfor
®elelsl AT DOM  fobar # gfg 81T il | e
P TATT UR Tl BT gHTHD IR ST HRal 2 |

gRare=m: diveiy vd IR fharee Surt gwo
S B ST & 98 By Jfgel
R FHY ST GRITSTT

rAfSIa: 98310, TS ARy

e

JAYPH:  TH. D. ARG, U 91, T4 ol HAR
Jafer: 3 2013 — I 2017

[AT B MR (31 RNredl & 500 Nasi #) W
RTSIRRITT & ST 11.42 Hfcrerd uggall # aisio uran
AT | TYRAT BT Ao 2531 fHUT & 7Y RET| A
# gRAT =9 & R <16 3 /e sifea faan
T Y 5 MEE vd Sl @l ol gt 2 | A
Ng B TAT ST BT 3B B WY ifba BT TS |
T8 AT ST Bl & 1 IS & ey ged et
qcdl B {B A H Reb Rgcrg F IS4 &Hdm d
afg & o FFH 2|

I Yo A9 (As—galls) @ ofd § RRE
FHRAT ST I R P, URET & AR TR
anoestrus Td sub-oestrus FHgl H faMTioTa febar
AT | Sub-oestrus AHE @I 3TUET anoestrus T8
Ae@qul ®U | ¥4 Th BIOTBIAT UG RS
|1 3fed BT | Anoestrus TT sub-oestrus FHRAT
H @S dedl g WIE BT WR D AR T
DI IARAT 9T AT T |

Anoestrus TIT sub-oestrus RIRTET gHRAT F 59
Il ST &THAT BT MeFI: T B 16 IHRAT (3
UG 399 MfF ARING 3reRen AM) &7 au o
AT | RIA fbe ugfd 9 oe 9 R &1 #iFIeR R
2g O ugell & ARA & T 10 Al B 3rRIe
TR <1 9R fofg Y| A1 gHRal & A F 15 A
TP AABIRIA—TH TSl IGH T U3i # aq1q Bl
URT frar | U fiF R sifdwRia—va W
Pl qe” BTl AT TAT UYRAT BT 200 1U PMSG
ST AT IS AR 9”1 W d1d &7 iRy
PR URIT DI AT wY I TR BT 737 | It
S AR H AT B3I BT dTFdr doI HEAT O &)
I B, B 7S H 1 drell gHhRAl (12,5 Ufera)
B JoAT | A H TSI S drell (100 HfIerd) A
H 9g S 3ffee Ve |

AMF 9= a1 g9 UEe WEl § T, Th
EA 9 @S dedl & @R 9 SEE: I8
9T AT S it gl H Hiowad BRWIRY AT h
IRAT & AP WR H Aeayol fAfr=rar & 2|
AR el ®I o H i1 Td g god Jei A
2 XxH BBl Td ggIfthel SAfere Yed T |
auE Fem o9 dEiRE 9=fe: wsi (100) U9
ST (37) ¥ I=a UG arell DNA IR
T oI |fqS § YA g 80°C UR HRIETT T T |
IUSS Td 151 Al § FHIAT A 8 AORCRM
el exon 4 H Tdhdl <IAICigs dgwudall (SNP)
o1 fagemor fdar 1| PR SIE (627 bp @Si) &I
B 39 SfGARI B SNPs & forg dfthag far |
627 bp TSl ¥ 13 SNPs TEAT STIdh &3 H U
TS | Exon &5 H s Toid STANIEIGRNT YT 1T STaf
fReefed (H) TR (Y) ¥ faxenfid gem &k o
TSi # 9309 A gaaerss Af=ag awfad gl
2| gTofif 13 TgarT TS SNPs & W fpa) & o) Hder
Terfud &l & |




fagrg YAIeIR IeT@ (ovine PR; exon 4) Ufdd TeT: 100 bp DNA
ladder, Gl 1-6: URTRIR IS

URATSHT: U vd Ui d9E @ S v
Td 9 H iR # Aged A al
gemel Y et FRGESR BT [

T

grafora:  WI@.81Y. UH.O%. 4L UH.ATR T,

e

IFAYPH:  Tdw BAR, TATAD. dHd] A AR.UH.
"ee

Jafer: 3 2011 — W 2015

TEIEERET A@YT WSt O # 9w
(NRTEE+aTd™) a9 &1 dEdl Afrehansd, T
9 U€IE: Ggh O9d, U T8O, 399 X, Y&l
A qAT Ih gRAT TR A Aefe gy wRar B
6 fAua e Sid ¥R, T, |igdl T RIS
YR H Afd HHI TS TS | HYH dAd BT ATS!
T, B AN, TRE, dleRgre, T, P,
AORERIF U4 gfod W U9d Tvg R8T | A
TG A ST U, JSIeqTT T TAT YT IATeH
# ol o 93 I (Reveron) @ A # afg g8 |

A@YA ¥ H  THiEERn  AgeE 9EEbH
H TN B IRH "I (AT +duiE)
I F RSB AAERAIGH, T S T,
TR, AATAE TGN, SRNHOT QM 3R
G- gerel FURET W OANE: 309 AN WS g
eCG UEfI & STINT A gY S| I A% § o &
foQ AedTe far T | AT BT FARR BRIAT AT
T WA & 13 Q7T uwanq sidariied Haelt T
THET fhy TQ | TR H§ A Ugd WA
@ AT TG T NIANP STef® a9l Y| HIh

arftfes gferaes12015-16

A 2.9

e $HU U4 DI Uvs & AT WS B AR

TG | U JEOT AT [T AYHE H A1efd gl urs
TS | SOl fpTer T 7 § 3 & Hew oY arafdy
H WYeh TG H P g5 UG I AR WiRGD! WY
A YA RET| G B ad H HYh I H AT
(P<0.05) afg &F |

TRATSHET:  S=reT Rolifddr iR 3iRael RO Hcdd
CARER

grafSIa:  WI&.e1Y. Tead aRaAreH

GERIT
I4ud: s Rig, AW WUieR T ThU. T+
3rafer: 3 2012 — HE 2017

G H 2015—16 & old Sfeldy =& &
JER W HaEd & foU sma @e fEHiew
FHTled & oy S & YRS A IfacaR ddb ol
CIRPREINIS A Ul & ol sfacay | A

aTg TS |

9t B T # URAA W TEEH  HEBEH
(MWMP) & 9@ &1 Hedid: <ol § B
Td fHal @ Yae § MWMP (T IR 3fd-HA-TeS
AT/ q¥) DI AN PG SHGT GEor fHar T
TR RNl g Wl | 7831 A & Tl 9
JHRAT I 302 THAT BT T AT 7T | ISR
P BTH Ud YT & 31l e Raels v H grell s
TSI & Nag # NS el HAAl &I JwIfaar § ATA®
1T o1 12 | foami & Xag H IWREa & 1fd
goTfaar (50 Tfcrerd & 21fd®) S ¥ FRA & SR
MWMP # deIT A8 ¥ RiawR & SR™ CWMP # 118
TS | W & TSl B AT H QHl B b YAl #
LTSS B YA 1 uTg T8 | B & X<l |
qIRY® TATfAaT 65.6 Ufaerd (S9eN)) & 98.7 wfcrerd
(S) I AHITR § MWMP & 3T=iid aeIT 48.4
yferera (Ard) | 100 Wl (A$—SF) CWMP & d&d,
46.1 UfoRTd (Jels) 9 94.7 U (W8) & MWMP




HIKHIAU-hald AS Ud FHol IR R, HfABEIER

Ted Td 20.3 ufoerd  (feawR) & 95.7 wfaerd (+3)
TST & dgd 9§ Uold %, BogqR W s 7S |

CRRIRE U Ud FENTsalsied Ufaad &1

3TUTd 8.1 H 33.8 URITd MWMP ¥ TIT 14.4 | 34.4
gfererd CWMP Rasi ¥ Y811 MWMP & T8d B4 &
TSl W e 3Mfdd (>50 Tferd ¥ S1f®) ST |

qiffs AHHAUT HHI: 076 UG UG 275 U
bes © Y9si ¥ 1.58 Ulawd Ud 9.54 ufoRra wH
% Ngsl # 21| v, ufdeia @ wwifaar v @
gl H A W RA dF AT B B Nael H A
A FGRR T6 S1Ad BT | Ue8T B XS] H UHhIRed
D aiffes g9IfaaT 16.49 UG W& UG T 275
gfderd (RE=R 3 wRa¥)) 9 32,52 gfawd (S |
IR & AT T A =TT <9 € | B
STTSoHfedT BT arffes ywIfaar A3 0.02 U <& |
fodl ) AN & RISIAAT SSHH BT HHHI 8
T T | AT @ arfie gifadT B & Xasi
H (288 W) & ol H ¥ & Yaei ¥ (3.39
wifererd) 3rifires U A 3rfere XE | ITSARAT FoTTfer @Y
i wTfaar "ers @ Nasi H 25.38 ufoerd | wH
% gl H 37.32 Uforerd &

S B Ndsi H Wl H oSSl @ e @
3iRTT ARi® ®9 ¥ (P<0.001) 13.87 (ATH) | 1438.38
e /T (BFRA) MWMP H T 15.04 (ATd) & 933.
41 313 /71 (RITWR) CWMP & 27| srf—g=o1rg &
H ISESd HhauT & 716 digdT Y& & Nds|
P AT B B sl H ARib WY H ARG B |
Befifh U ST |9 &T | JAMAHR H AT8aR
ffr # Sisi @ T 21042 (SR ¥ 2797.37
3S /U (JATS) MWMP & TE &1 | Y & ¥ Hg
IS B, BUsqR R FINTgel &l ATRIe digdm
MWMP & dgd 386.67 ([GawR) W 181852 S /IT
(S7) CWMP & d8d 216.00 (A1) | 34500 3/
T (SA) TAT TST usfad # 32,81 ([FAR) W 4951.35
31S /T (31TX) ¥ T | Werd 1 3l uRReradl 4
XISt H 1000 37S /AT A SATGT el dTel Ui &

3000 T
2500 ]
2000 ]
1500 ]

1000 ~

Mean FEC (epg)

500 A

0

¥gf % uRafia $f yeed wisa & srfa wwemse
HHHUT DI gar

IR & GRT SIIBTIR # TAT 7S ¥ SH & SR
¥ IO B, HAaggR TR <& |

faeT Haei| W) ged @l asi § ey deed
DI AIRTS SRR 27.0 Tfcrerd (SHaRY) & 97.1 wfrerd
(rweR) @ 9 78 9 R & SRM 31fdadr
g TS| 93 9 RasR & SRME CrRPISINS oA
ISl T U HH (<5 HRIerd | &) &l
IR ¥ WA & SR (23—37 URIeE) 98 AT
ST | AT W SABIRSIHA UG &) JHRaar (40
fererd 9 Af¥d) & TS | DA HATH. BH H
Rramer 9 fous R @ SRM SRS TSI
BT SHIWN—A™ & SRE SABIREHT TSl &l
G & AT 7S W IR H ZHAIGH Heled o
TGl UTs TS| WS Uod B, WgdR WAl
qeMl H feAied deicd & ASHdT (A5—oHa™ &
SR 80 T I D) B | SATBIRSTHH HTIfer
@ 3TUT # AARF gfg Hrad vd A H g | <A
Y& 9 B IRRIMAl H AR & FHH0T U AR
Qs ¥ faR) @& SRM & <@ 1|

qY 2015—16 & AR U&F © dsi H HAAI
S &% 82.05 (MWMP) & 103.16 Uferd (CWMP)
B | aIffe worm &% 6153 (CWMP) & 81.04
gfcrerd (MWMP) R&1 | aTiiies Jeger 6.44 (MWMP)
8.96 TR (CWMP) &1 | Ui 100 WS al¥e &
qAT Y NG AT HH: B, 112090 (MWMP) A
T. 28067.0 (CWMP) @1 %. 176351.0 (MWMP)
%. 2355350 (CWMP) &T| B & dsi § WSl &
SYAA & IR W HAAT o9 &8 MWMP Td
TST # & A (57.59 Wferd) <& SUrdr
R MWMP TSl # fifetes U | STeT daaedrq
CWMP # QT a9 @A TST UM arel Yaei 3 &1
Sqfe Fgar TSTH Afde dTeuzend MWMP g Ha-
®H CWMP Ugfad # 81| aiffe freargge o
IATEH 0.797 fHar /w8 (TST) ¥ 1.166 fHu1 /¥
(CWMP) & 7= vET| fafr~1 SUaR ugfaal & a# Y
sffeel & fageryor (qufuRT=1) MWMP @ TST Xasi #
& HHAT THER, HH WU Ud Jegar Qe & |

SIEUUT T WA HTHEHA () &l &
ST ST P STTdry &3 | HhHT B fhad
e g 9 | UG A1E Ugel UTS TS |




WSl |# REwE Ferd 3 OEw sssyul
A IUAR TS H JeAd(HA: G D TN B
1 BT JART PR Y Vel & AR UR U7 TAT
fh Ygg # A7 fAwad b BT B (Sl 4 37 5)
el UYSAT BT U ST H YT K H 6.82
Yferd dd 81| @ell AIGT Ud -R WAl & b Dl
B Aol URAT BT U I (TR g SFaN)
516 Ufd (QFTR<) T AT / GreTaRell aTel ggeli
H YR (AR, SFad)) 9 8.05 ((dceR) dd Ve |
$9 ARG 8FIC /Y GSIU HAATl H b B HHI
qrel UY] A IS UG STRA ¥ UIY Y | UuET wY
D G Y (IR, THWR UG AE) A 12984
0 3fe vwfa UM @FrRE) B wh v guiar ©
o ofra fRARAdE, dRIdY, oTel b BioTwTRl @
1, THAITE, UHHTe] OO THAIGT ShHST 4.80
(BFTX) ¥ 8.90 UM ufrwrd (W), 11.87 (3FTRA) &
19.21 TRIEIT (37acaR), 1.32 ((FT) W 2.96 fAferas /
e (\rd), 21.08 (@) | 42.53upg, (HRER)), 29.
00 (favTwe) & 51.42 Ufcrerd (ATd) T 54.89 (M)
I 139.66 p3 (RAFR) # B | oA Kb HIOTHRI
& gABIDH YRV SeAAr & b AphAd gd e
®Y H ThH AT dTell ARG (68.56 Tferd) Hel
H hyperchromic - macrocytic Xt 3TcUdTl NI D
IC B AR W Bl 17.89 TR el B 3fa:

SRS Tar fUarg 78| Seeagel =Rafa Suer
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@A ®2rd 3 TRUEEINE R AT
Hl 176 abomasi H H 75.0 Ul BHieE decd
A HHHAT UY Y| Abomasi @I IMfHaH  HET
(36.7 Tfcer) aHI a9Re TAT L, 369 deeq,
qUTA 327 UFEd ddd dOD BHdd dered
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N
(&2
1

N
o

% Sheep drenched
3 3

o
)

o ——

arftfes gferaes12015-16

e R 9§ olidl @ ddd 9I%m PHA drel
abomasi # g & qUIArT 8| TSIl YIS BT
g HR R A9FR | AT & QR gRuEied
RHipd deled ordl arie dwr § faeme iy
M| WSl H RGBT dered @) ARk 31N
e 7 ¥ RaeR 9% @1 Effieé & SRME 300
gfd TS ¥ 31fed Y8l | YErHST Tl | L, @
AT HRAR] W IR qPb HH AT TR H Ggh
feamR # Jzod &R (657 L, abomasi) T Ugd
TS | abomasi H TI%H UG L, & U BT faTeivor
<ol & b oacar | BRadl db L, b JJHNT DI
SIIHAT TG HIHAT B AT I SATST BT 2 |
IY SETRG fagelvor R walfed L, (5.78 wfowr)
BRlc H qoIearq 9a%b ¥ (4.52 Uferd) dom <JAaq
(0.90 SIfCRTT) G¥ GSTY HHAT H WY TC | YA H
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AT TR ST Adid, DI Gd FEC & Wedl URIRS Hael

qYH UG L, b AU Bl {77 UR Areies g9rd el
U7 AT | A P IR abomasi H L, BT AU
0.12 TR bal ¥ 1067 U gHRT HHR H
aTT AT |

A AT gEsie, WSt # deEd TR
aum TiEw R & Foma § areais
gaeg: ISR # AifYe A T gEdie
ARIGAYd® (P<0.001) faaR # 16.26+0.37 ¥ A
H 32.72+0.26 TP V&1 | HINASH AU ATscll FADBID
qofd & & & W 9 & Nagl @ forg aeay,
A G AT AAAH TG B T HALT: fGqm=R
A A, IR, IS W IdCaR dF BT 8 | AIEAR
Tl # il @1 faa ArRie U A 175.0+45.61
(PRaYY) ¥ 2853.3+689.5 3 U IM (JE) dP
JET| o1 BIfSNIa &T 99T iga ATiie W)
AfE BT H 9.27+1.02 (FTK) ¥ 36.74+5.76 m
mol Uf oflex (ATE) d& <&T| Pearson correlation
TR AR AT # ISl & A qn ardr el
qaABih H gD (2 = 0.465) WY URT AT
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ARAS PICIA TR TAT AA ATEdl gAdhid &
g ARG ®U | FOMHS (12 = -0.140) UTAT AT |
HAIEIR HET 4 il o F&a1 do1 dIicHed WR 4
o ¥R BT ¥9THS (12 = 0.030) TET AT | 3R
TR & 3R S AU ITTadl Gadhih & das]a
TeI H PICAIA $T HH R AR & b 59 3@
% SR IAERENT TG HT T9E TREME H B
R T /AT dTel TG | AT IFTST Ul B o
STl 81 ST 2 |

AT AT FADBIDh & AIRID TRATT TAT La B
3T H TS e (12 = -0.671, P<0.001) Ul
AT | BTl L, & 3Urd Td dicird & ®iR H IR
ArRiG HET (12 > 0.057) <@T TAT| 37 NI B
Tl g9 © b RS e Al § srsuerntas
g @ fog anft dee eRe (e T T8
BIAT | Hdel AIAaRUT TA1d T BN & WX
H ddg B N TRUEIRN & YS9 @ 84 #
9T Ul T8 B | AT W WSS Pl H
BISUERIINA & |EIdb BRI BT YT T B AT
UIufores oI Tef fhd & a9 (Wgeh d-md) @
IABT TR FETTT AT MILID 2 |

gRATeH: 9 RIS sy HaEF R Aead Hrimd
grafSa:  WI&.elY. ead aRaAreH

er

IAYD: SO AHEY Ud Bag (g

Jrafer: 3T 2012 — AE 2017

Jaee o1, S1g IAIE URIeor 9T 165 rRNA
PCR 2gall & URUMAl & AER W LHISADIDH
IS, CHTSATDIh T TUISRHISH, TWHISATDIhT
eafaferd td WwEdaed IRIT wH I
% AMel W, VHFCdex TN, SSMMRT Ui,
RHSATHIHH ST, STRIBIB ST, FTRITIR
AN, SAdICRITd HSTicl qT SIgRAT TSI
B UG U0 B A A T FHRHR Refafedn
Jorr uregRe AccIfiel i & T | uga
M| F{A 24 SERIT S VICC AR # ST
TAT| Y ¥ TRarIfed He-Riedl efor quiidm 8
6 = <M arel SiETY] STEHADE, T 41,
FATTATC T HRATEl AT RRISITelre @ i quicaT:
UfRIEN Ud ABHIRNE, ARG R, FoANAh b,
RIMTAfRIE, SRR, FRICSRdId g
USRI St & forg affdre weeiel <8 |

IRAISHT: B I3 § Faold g TR RIS AR
T BRIHH

grafsa:  WI&.e1Y. Tead R

GERIT

D WY WUBR, SIS FAEY TG Hedlol
T

3rafer: TN 2014 — A 2017

WSl # JA99d g W g aHrEl  Rieasehie
SAATA: 3 1991 | A 2014 & IR &I Y4
g1 et faweryor SeIidr & b RIS & 4e
T T PV raERy R 7 AR Py g gem
BT IfERAT Tb BN dATell Bl JJ b 59.3 Ui
(57.1 f=IT s & 9 59.6 URIeId EYSh &)
BT AN Aqod w94 H (3fdrmad 43.4 wfrerd
0—7 f&Al &1 Y & #I) P BT B AW D
AR T G Pl 3fawRAT qH & Tl F 9G
H TISTT G BT AU ART (Y) H 42.1 Hf=r
A IR x ATAYRT (1Efesh) H 70.4 UG & wed
RET| HHAl BT SH U4 gF GSM db DI el T
qG & U | Yo [IudId Heer urm 7 | i
qHl HY g &= 9 goidar fwia e
R ARHAH AR 4—7 &A1 & 794 gRT (15.04
gfcrerd) b &3 B gorr § 0—1 QT & 7HAT (22,6
Tfcrerd) gRT SMETYSh &3 H U 7|
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Tl BT G H MY TS BT AR

Y A Aol g &% 4.92 Ui (1.10
(AheT) b &3 H 20,94 UOR (IR / HesdTS)
e I=h &= H & | <O, GhRA, Yg gguel a
ISl HAR WSl H WY A Aqold JRIaR AT
3.38, 4.60, 20.61 AT 7.76 WfcIerd &I ¥ AJAR
I T 090 (02—03) ¥ 893 Wrera (96—97) <=
AT H 0.54 U9 (98—99) & 12.50 Hfererd (92—93)
HPR A H, T (09-10) W 56.25 UM &
qgUST Al W dem I (98—99) W 14.74 W
(04—05) IZIST HHR AL ¥ U M| Wl H =W
T & Hed, DY qrraRe] aRRIE! &1 Fad
IG &R W WL gq1T b1 & H 1.86 Hfcrerd
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Fei A aiffep Taoma 9 <

o H 3rel Yp &3 § I <X (5.12 U & A
fearg fear | Faoa gog @1 S faweryor gerar @
fb gg ATATRS! g 3fawer (1.32 Uferd) & gor
H ATAIRD! I (3.60 HTed) H T A AT
31 BT € | AT Tavel H HHY AR 0.74
yferera (fAeia eravenm) | 1.08 Ui (Fe0 3rdwen)
@ A TR |

ST A9t | Jg B BRI WS B UPR D o1
e p & F H HAYEHIIH. W Adud Jga&x
Aaiee IRt (31.20 URRd) STUA.UH.  |Gdfed
ARG (I AT / SRR & 1
HHAGORI Ud UFoR) $HI qeadrq @1 & (24,
88 frerd) Tadd A (17.72 wfaerd) T ured o
(0.86 wforera) Haeht fiRRaf B g9a A I
g B A% Ay URER, bR H Tdeld Jogar
H# qaifd® ARG (32,57 WRe) va99= oo Aded
JAIRAT BT Teowar Sy, ddfdd Rl
(qregaan qrudr) (26.61 Hfcerd) ured O3 (16.97
yforerd) den fee (8.26 W) &1 IBT| $.4.T4.
$HILE. W dF IR oo genar g fb S,
UH. T4 A dF @ dRal &1 9 399 aF @
JHIRAT BT QTS 918 B G H MRS wY
| e IR BT B | AU W AR favel
# Sigaed. & dWRAl &1 (qregaar argera) e
ATled a1 BT AT UR TG99 aF Bl dRAl
BT ARfE wU A IM¥e ANTeE | ey dRar
H @ BT ¥ (24.88 URRIA INTEM) A HHTAS.
319.%. UR qorr feed (8.26 HfaRa) ¥ HEU W IY
D T PR T | DAE.HATH. AHTR R
IEIST AT IS WSl H ol HAl DI J Bl
BROT T A YT WX U1Y Y | BTeflfb el
B IR IgYST Ud IguSl el H HHI: SILUA.TH. |
Heaftra SRAT (AR / ST T agdet
AT H I I AT UGEUISR HT AUeTdhd 31D
ANTE <R 2 |

TIST I & IR <2 el § B H.Qd .37,
¥ JfdeR W Siwad. @ dRel wd

arftfes gferaes12015-16

BT B SEfe g% ey URR, bR TR IO
T, SNL.TA.UH,, JMER T3 &1 dHIRAT Uq fecaa &t
YT 91S TS |

ArrfRdT aver # ot Ieh & # W TE @l
T ¥ YH & H TaE qAT IMER TF Bl GHIRa]
HT TGO G H IMUePHd Af¥d AR T |
AT & qIG Bl faReqT H ETYSh &5 H S,
T, B SEIRAT TAT I & DI g1 H Yb &
H g9 dF $ dAIRAT vd feead &1 Faena 99
BT ITUETHe AfH AN 8T | ATCA(RD! fawer J
39 Ry fIeetvor & H4.0d $.31q.4. Afddr R § @
MR FE H I &A1 W HRYT qAT AT, bR
¥ g%, et g faRatE o—1 9 & #J5=i
¥, PR vd AR/ ST 2-3 T &
AT H g IR /SR vd e
4—7 A & WA A T IRe UG wRar 7

TS e & A9 HH I BRE

o dATEHIAE. dRFTR W I T #
SNUA.TE. ¥ Heafra fmRal o1 <4 € ot § 5
H AfHdH ARG (34.36—36.65 UfCIId) AU
T Y& (21.59—22.71 Wfcrerd) &1 &1 | 39d famid
7Y, fIHMR ¥ vada a3 B SERAl @ Adies
(28.2—35.96 Ufcerd) TeUwaq SIL.UAE.QE. & SRar
(24.56—30.34 HfIerd) &1 Ao 9 H AN V&7 |

T B THT AET @ SY: ABITR W QR
Tl H B Ay ¥ e My arell wel W [
T H W e W G B Bl gordl H B 9¥ db
DI MY ATl WSl W I HAAT B SHgEH.
Haftra SRal w1 AFTe ifde w@T| dierR |
il Y B weErel | SO A9l H T @
T T WM Ud & AT BT AR
RET| Mg AR fATelvo AfAHTR W S
(exposure) TAT HHAGRY/EHH STH AR BT 2 Y Bl (Y
arell el & HH1 3 GG Bl TG AN (ST 24
yfcrerd IeT) T 1 & a9 | ®H AN dTell Wl
® HAAl | g1 XE Bl ANTEE 4—7 QT B Y B
T TGP gie TS TS | BTl 2—4 99 BT IAY aTell
TSI & Al § i fEor q@n | dierR |
|1 3Tg DI AGTAT H Iq~ AT | AT T
TOTT AT 9 &6 9 & BRY B | SH
& STIER favelyor &7 a¥ | HH Y ATl Wi B
AT # &% I (0—1 f&H), T (o3 fam) en
AERIAT (4—28 ) o1 woqEar <eitar € | e
(0—1 f&9) ISR (2—28 =) g 9 fee=< (4—7
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&) 2—4 a9 @1 o7y aTell WSl & HHAI H THE BRI
R | AR (0-3 fae), feifrar (3—28 fa=1) wd
feeT (4—7 f&F) 4—6 T 1 o1y arel Wi & WAl
H U BR® o | AR (0-3, 8—28 faH) e
amerd (4—7 &) & ¥ ¥ If® oMy drell sl &
F & UE BRG T |

S % §HT AAAl & O MR a1 Al @
T | SUE: ANSHTR H Bl Aqod &R
H Y e W B ATl g Bl TR S HEA
H @1 ST MR AIGT & MR 9 1/10 RT3 SATaT
(19.20 UfRE) o &1 g § I HAAI H &
(2250 Hfcrera) &1 fO9@T <1 YR ATGT & g
BT 110 9T ¥ BH o | A% &3 URAR, dIdTR
H gl Aaenad gge) H W HRO (FEifEr gd
ACERIART) & 8 arell 9g &1 ARTa S A941
fT®T ST WR ATGT & ol &1 1/10 91T A SaTaT
o7 SHHST: 19.15 Ud 14.89 UfRITT &1 ol H S HAAT
# ARfd ®U W SATGT (HHL: 34.84 UG 22.58 Hfera)
BT RSTF&®T S MR ATGT @ YR &1 1/10 91T | &H
o7 | ETifd A &1 INTEH HH HR dTel HAAI
B (3.87 UfRK) B a1 § P WR drel w91 A
(19.15 ufcrerd) SameT JET |

S UER: IgIS goliadl § JF IR @ o A
@l TGS g &R Uebel Ual B dTel #a1 H
& (2246 Uferd) @ Jorm H Jedl YT B ATl
AT H @ I8 (31.39 wRea) &1 1fE ARTEE
D I I FHM B O ¥ U T B 3y
qPh & HAAT H HRON & URIed IR H ST THR
P J4TG TET BIAT BT S[eal Wl H HHGINI B
ANTET 3Mfdw <& |

HA.H.O.H. ANHR W® WSt § 9 9o
(Pre natal) 9o 94X qd WHIET RIaAeTE faedwor:
IS 1991 ¥ AT 2014 BT FHITGE & SR 20239
AqET WSl A R 541 o g GG 3ifhd @ TS|
B 541 ST U4 GG H 9§ 27.36 URRA (148) Y
AT TR W AT e | W g WSl #
g T R R &y o v affe o= gd
qQY X 267 U dT 065 HfoRd (13—14) A
7.40 UG (04—05) & W& | A b IAMTAR
IUE 0.36 TG (T89S Fax) ¥ 8.51 Hfowrd (IRt
/UGN H @ | ST 70 e O 99 99
B TH SR # (32.71 URIIG) & 1T & Ioi
oA (RFeR—TRaY)) & SRM g8 | g o7 &1
BB HH (0.20 UfRrd) 8 | STgd 917 # 145 fad
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Tl H Al o g4 9 =

DI MY B YOI (47.08 W) TULA 121—145
e & Yo7 (43.06 UfRIE) &1 AN AfdHdH T |
|alfd 1 qd g (42.57 TfIer) 2—4 99 &I 371y
qrell Al W TULAR] 4—6 aY DI IATY (21.62 Hferera)
AT AT B (8.61 TTed) gg WSl (6 99 ¥ 3D
@1 g arell) # g8 |

AR & qHY agdel wel H 22,0 fHUT AiR®
IR arell WS ®I JoAT H JEgySl WSl 25.1—28.0
fpur TIR® wR arell Wi 4 ¥ 9 94 99
JUETPH 3T JBT | STH Jd Jg UR HIGT UG Yo Bl
IR P URWRS Gy gerlar & fb /el R fq=mrR
by =T ATQT B AP Td FHANH & FHI AIQT B
IR & | FHel | 3Mdh STH Yd AT THEROT
% 121 fa7 919 garT |

I gaE® (REaR-wiadl) aon au+=t |
T g ¥ H URWRE 9 9 =
< argeiia gE@is (WCI) seifar 8 f aas.
3., AABTR B PN STerary d faw=R 2003 I
A T R (WCI>400.1 keal/m?/h) @1 |eam |
|qeiE ghg g2 | TYR BT e aRRT gadie
® IR faarRor <wiar € b 99y Taea 9 &
HT IUTd 2.10 TR (WCI<300 keal/m?h) H 69.
34 UfIPIT (WCI>400.1 kcal/m?/h) & HeJ 8T 2|
HI9 & 3lfbs <3 8 fb qot faadl 9 4 arfdedd
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(64.99 wfcrera) a1f¥res | =R\ i UaBfT (WCI>400.1
kcal/m?/h) dTel oF | FaoiTd g dTel faadl &1 |wn
g YT GAbid b HI gD 9 TRl Y&
Hay grIT 1| e Faed 9 &) Tl IRy
AHIH & A TTHS 9 Al Y@ Hae T T
T8 0.25 HAAT HY / T&T (WCI<300 keal/m?/h) & 0.46
AT /T (WCI>400.1 keal/m?/h) &1 | dadl EIS
(@FSIRY, S§ o1 g AT X8-1) B U AT HRb
RIRIN

W SEUE: A—Hadd e i) FEif
(fOfa=T T SeRERITTe) TAT =AY BT Uga
B TS |

AT | 3. Bldls. FIddIUeeT U, TERIddey
ARAH,  SSSHEN AoNTaERN,  SfadfaedaH
TSATRT T HIGRAT TSI BT Jrahol qAT ygar
B S |

WHIR. W FI 27 THAT /3URYFT YT &
SUAT T A W BIE W gHen, FoERfSar g
CIFATATSTHT AT T8l Ul AT | &% 4 gIfa
HHAl & Bl 108 HAMAT TAT 54 HRA T CCPI,
IVRI &I 9ol U | HA1 9 ol 562 HIAT & T
freRURIfeT gferaiall @ fofg <vd Ty qerr fa o

Y fhe RORITST ST HehHYT F81 Iy 17 | BTolifds PCR

SIERSSMEIRRRLGIREI

assay W 6 T (17 # %) (PRSI FHaT |
FATRAT UTY 7 | FTaT @ A1 H STSHRAT oocysts
P FHT TSN 62.63 TIIT Yol doff I8 0—7 fad

aifties  aferd=st 2015-16

BT MY arel HAAT H 6.38 Ui 9 28 T ¥ aifdw
3R] dTel HA H 80.69 UfARId T V&1 | aoiTd HAAT
H orcd UoHd #H (ra — RiawR) @ dRM
U37 Y A (25.86 HfR) &1 JAT W A Yo
A (SFe—ArE) § UeT gu AEAl (55.35 Tifcrerd)
H ArRie wU A RS HHHOT T TAT | HHHT D
RIECIICAIED I ERNYECN NI GG L R SIR]
HH Ngar & foTg (69.1 U FaoTa 3ra=er § qer
76.9 UfIeIA FISId UL 3fd<el) & |

RIENID)

Ao TTHIGER | AET @ STRIR® AT STerRe
FHT N TG AWAT H TH-Ad TEENE T W
quTa: 3ifcH fawE! § oRIR® A = &1 ws &
IRIND UR T AT TR (T,) TR TR Arid
99T (P<0.05) UTAT AT | 3ffereh eTRIR rqell d1Y
arell sl H 31 ARG AR A1 T, TR 91T 17 |
e IRIR® 3raReAT dTell Wi o S~ HAAl BT
T WR AT AT STe—3Tgs! ATSRIAI (T,) |iR
ARfd wU (P<0.05) I AfF || IRING 3ra=ern
Y BT Dloglel SHARAIgier @ HET H BIg
A1dd T9TT T BT |

AT A P ACERY W HqE A (HAM B
SUEl ®T G Y H SRR A B g |
gaT gRierd WS H |refe arusmpd argeiia gadie g
3N AR STadT gAdid I 8T I8 Sl ©
5 gl oS @ ol H BT W GRIE oS B W
JeH ITATeRT Wl U Aqold HA ARMEIS Reafcr
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RIS Us Ud dhRIAT § NHR T Sl Sl
@ yfereT ufdfshar &1 ura exA & forg
aMaRie @err uRads & forg wfawem

gfafsear
grifea:  Slg @A fabmT
T
IFAYD: SR, A Td I ThreT
Jrafer: qIHRR 2015 — AT 2019

AYA T AEHEE WSt § TR (Peste
des petits runinants) % EE SHHIT FRT
S AfeRen Aiatkwn # fatran wwA @
SIBTHROT B 3T Mg 108.45 faaw oft | ST
P uffpar Aefe w9 | = Q@ T8 qen
Afdeprei HHl H e gfdagar bRy & 0 |
28 oAl TeaTq FHHLT: 33.94 T 6273 BT | SHI TRE
EdpTaReT b 28 QT UwETq Sifddrel Td AR
T B fel WAL H A AL 82.35 TG 76.19 Tfcrerd
SR YRETHSD ITATUID SATIT T | GITaRor foeriRep
# faf=rar @ forg Ra1, g, @R Td SR
TR IR ARfE (P<0.05) HRPb U Y | EIBIBROT
@ 28 [ UvErq ATARIEAr B bl 0.02+
0.12 (ATEYRT) | 0.54+0.28 (3TfdemTei=) Uram T |
GREAT B TR BTA ERYT g I YR HRb

GARTT BRAT MaTTS |

O TRl § fiieiR @ ew Samwem
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Td AT ST b AR o Ish am H UEarR

@ T ST /SUAS 8Idl & S Cenchrus cillaris,
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e @I gl W SMAD-3 Ud BMP-15 SIITHTH

(FecB++) # wefd w9 ¥ 31fd@ (P<0.05) ifaafad
3ifhd @ TS| TE <@ AT fH sr@Ed U b
3UETT BTG U3l § SMAD-3 Ud BMP-15 H Il
B SffHAfRT 2 |

T Sregye fhu MU SN9 H 9s b ISy H
fyefad <) T8 91 BMP-2, BMP-4, BMP-6, BMP-
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Executive Summary

Vision
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

¢ Basic and applied research on sheep husbandry

¢ Dissemination of technologies for
productivity enhancement and management

sheep

Objectives

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

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

¢ To impart trainings on sheep production and
utilization

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

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

Institute history

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 the campus is popular by the name of
Avikanagar. The campus is spread over an area of
1591.20 hectares.

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

Head Avikanagar, Rajasthan

Quarter

Regional  Arid Region Campus

Stations Beechwal, Bikaner 334 006 Rajasthan

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

Southern Regional Research Centre,
Mannavanur, Kodaikanal - 624 103 Tamilnadu

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
the 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 regions.

Lacation of Main amd Regionsl Stations
- cawm
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Research Advisory Committee
Institute Research Committee

Arid Research
Campus, Bikaner,
Raj

Northern Temperate
Research Station,
Garsa, HP

Southern Regional
Research Centre,
Mannavanure, TN

Division/Section

Animal Genetics and
Breeding

Animal Nutrition
Physiology and
Biochemistry

Animal Health

Textile Manufacture
and Textile Chemistry
Transfer of Technology
and Social Science
Livestock Products

Administration

Audit & Accounts
Cash & Bill
Establishment
Purchase & Store
Vigilance

Technology
Animal Biotechnology

Network Project on
Sheep
Improvement

Mega Sheep Seed
Project

Vehicles &
Workshop
Horticulture
Human
Dispensary
Agriculture
Farm

Raj bhasa

Budget (Rs. in Lakhs)

Sanctioned Expenditure
Particulars
2014-15 2015-16  2014-15 2015-16
Non-Plan 296555  3154.00 2927.89 2931.70
Plan 557.82 738.00 556.64 724.92
Total 3523.37  3892.00 3484.53  3656.62

Revenue Generation

A total of Rs 198.78 lakh has been generated
toward revenue head through the sale of animals,
meat, wool, milk, agriculture farm produce (seed
and wood), consultancy services, training etc.

Revenue Generation of Institute
Rs in lakhs
198.78

141.57

179.14
161 157.54
116.53 P 124.37
I B . I

2007-08 2008-09 2009-10 2010-11 2011-12 2012-13 2013-14 2014-15 2015-16

Staff Position (as on 31.03.2016)

The sanctioned, filled and vacant position of
scientific, technical, administrative and skilled
supporting staff in the Institute and its Regional
Stations has been shown below.

Category Sanctioned Filled Vacant Vacant (%)
Director 1 1 0 Nil
Scientific 87 56 31 35.63
Technical 141 94 47 33.33
Administrative 83 42 41 49.40
2ﬁg§jrting 151 36 115 76.16
Total 463 229 234 50.54

Germplasm sold/ distributed to farmers

The Institute during the year 2015-16 has
supplied 760 sheep of different breeds /genotype
and 172 Sirohi goats for genetic improvement of
sheep and goats in the native tract.
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Germplasm sold to farmers and other agencies

Species Location Breed / Genotype
Malpura
. Avikalin
CSWRI, Avikanagar Patanwadi
Prolific
Magra
Sheep ARG, Bikaner Marwari
Chokla
NTRS, Garsa Synthetic sheep
SRRC, Mannavanur Bharat Merino
Total sheep
Goat CSWRI, Avikanagar Sirohi

Infrastructure Developed

Kisan Hostel renovated (13 rooms and 2
dormitories) and made functional for farmer’s
stay at main campus

Animal Health building got constructed and
made functional for research at main campus

Necropsy laboratory got renovated and

effectively used for PM studies at main campus

Sport complex (indoor games) got constructed
and used for sports by staff at main campus

Shopping complex got renovated and used at
main campus

Children's garden established and various
playground equipment were fixed in the main
campus

Sheep washing facilities created at main campus
for washing of animals before shearing

Kisan Hostel

Number sold
12-13 13-14 14-15 15-16

66 50 59 75
72 74 32 35
00 00 00 13
00 26 05 92
82 167 98 187
48 32 105 96
75 15 48 127
90 132 116 88
69 197 192 47
502 693 655 760
89 158 217 172

Sheep sheds constructed at Sector No 12 at main
campus

Bore well developed at main campus

Boundry wall of main Administrative blocks got
constructed with proper main gate etc.

Road to Chokla Sector at ARC, Bikaner got
constructed

Sheep shed at Marwari Sector at ARC, Bikaner
got constructed

An Al lab with all necessary equipments
established for AI in sheep at ARC, Bikaner

Main entrance gate constructed at SRRC,
Mannavanur

Elevated sheep shed constructed at SRRC,
Mannavanur

Technology Park established at ARC, Bikaner

Main entrance and Farm gate constructed at
ARC, Bikaner

Sheep Washing
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Elevated sheep shed at SRRC, Mannavanur Sport complex

Agriculture Farm o 50 ha land reclaimed for fodder cultivation

e First time planted Olive (523) and Kinnow

* A total of 6500 tree sampling planted in the (400) plants in the campus

campus for fodder production
¢ Introduced Drip irrigation system (more crop

e Herbal Garden with 30 varieties of medicinal
per drop)

plants established at main campus
o Irrigation facilities extended and increased

e A % high | i fi
SIS U e 100% more area under cultivation

produced this year compared to last year
® Congress grass (Parthenium hysterophorus)

¢ Organic manure from industrial wool waste . . .
eradication programme taken up in a big way

developed and used in farm

Meteorological data at Avikanagar (April 2015- March 2016)

Months  Temperature (°C) Rainfall Rainy  Avwind  Av sun shine Humidity (%) Av evaporation
Max Min (mm) days velocity (h/ day) 7.30am  2.30 pm (mm)
(km/h)
Apr 40.19 23.73 10.5 1 4.1 9.60 62.97 36.42 9.9
May 42.44 25.85 12.0 1 4.9 9.67 58.97 40.42 11.6
Jun 39.49 26.64 54.5 4 5.1 7.80 70.96 50.53 8.6
Jul 32.64 25.70 288.7 14 5.8 4.46 86.68 77.71 4.6
Aug 31.99 25.20 33.2 6 3.4 5.27 88.35 78.77 44
Sep 35.87 23.47 70.5 2 5.1 8.36 79.23 59.00 6.4
Oct 36.03 19.45 13.1 1 1.8 8.77 72.90 57.39 6.8
Nov 30.43 15.04 0.00 0 2.1 7.38 78.00 59.13 44
Dec 25.32 8.11 0.00 0 1.6 8.02 80.93 53.84 3.8
Jan 26.29 11.11 8.80 2 2c2 7.79 82.16 54.77 3.2
Feb 29.00 13.14 0.00 0 33 8.59 78.24 54.24 3.7
Mar 34.72 19.78 2.00 0 3.9 7.95 65.29 49.06 6.4




Institute based

Externally funded

Year

2012-13
2013-14
2014-15

2015-16

Year

2012-13
2013-14
2014-15

2015-16

Year

2012-13
2013-14
2014-15
2015-16

Scientist

8

Programme
Ph.D

Ph.D.

Ph.D.
M.V.Sc

M.V. Sc
M.V.Sc.

No. of

programme

15

22

22

22

24
26
18
39

Research Projects

18
17

Training programme organised

Farmers
317
279
372
481

Farmer
419
346
222
735

Human Resource Development (HRD)

Annual Report 2015-16

No. of Participants

Technocrats/Officers Other Total
8 20 345
106 46 431
72 39 483
38 13 532
Exhibition organised
No. No. of visitors
9 8513
10 9540
10 8076
11 11000
Exposure visit organised
No. of participants
Women Student Officers Total
207 230 6 862
527 261 170 1304
43 792 - 1057
184 410 50 1379

Technical

5

Number of person trained

Administrative

3

Skilled Supporting staff
13

Student enrolled for research part of PG and Ph.D. Programme at CSWRI

No. of student

04
01
01
06
01

01

Registered at

RAJUVAS, Bikaner
Banasthali Vidhyapith, Niwai
Mewar University Chittorgarh
RAJUVAS, Bikaner

IVRI, Izatnagar

NDRI, Karnal



Institute scientist enrolled for research part of Ph.D  Academic Collaboration

programme at CSWRI Institute has academic collaboration and MoU
Name of student e e for post graduate and Ph.D programmes with
following Universities and Institutions:
Dr Vijay Kumar Saxena IVRI, Izatnagar 1. RAJUVAS, Bikaner
Dr Krishnappa B. IVRI, Izatnagar 2. MAFSU, Nagpur
Dr Rajni Kumar Paul IVRI, Izatnagar 3. CGKYV, Durg
4. NDRI, Karnal
Dr Kalyan De NDRI, Karnal
5. IVRI, Izatnagar
Dr SV Bahire IVRI, Izatnagar o . o
6. Banasthali Vidhyapith, Niwai
LDir IEEiieh SHagh Gkl P 7. Mewar University, Chittorgarh
Dr Ved Prakash NDRI, Karnal 8. IIS University, Jaipur
Dr Basanti Jyotshna NDRI, Karnal 9. SHIATS, Allahabad
10. UPTTI, Kanpur
Dr Amar Singh Meena NDRI, Karnal

11. IICT, Badhohi




Salient Research Achievements

During the year 2015-16, Institute and its
Regional Stations has supplied elite sheep
(760) and goats (172) to farmers for genetic
improvement of their flocks

Institute organised 22 training programme
during the year on skill development in sheep
and goat rearing, 532 participants belonging
to Rajasthan, Uttrakhand, Telangana and
Karnataka attended and benefited

Sansad Adarsh Gram Yojna (24 flocks with
1500 sheep) and Mera Gaon Mera Gaurav (18
villages at main campus and Regional Stations)
initiated. A total of 42 interphase meetings, 69
demonstrations and 21 trainings have been
conducted

Institute has released Avishaan sheep for field
testing on 4 January 2016. Avishaan (GMM x P)
sheep at birth, 3, 6 and 12 months of age attained
3.07,16.16, 24.23 and 31.76 kg respectively and
1.61 litter size at birth and 57.15% multiple
births. FecB gene carriers in Avishaan sheep
flock were 89.52% (11.37% as homozygous and
78.15% as heterozygous). In field flocks, the
lambs born from Avishaan ram / ewe attained
body weights of 3.60, 15.24, 21.17 and 32.40 kg,
at birth, 3, 6 and 12 months respectively. FecB
gene carriers in field flocks born from Avishaan
rams/ewes were 25.33%.

Institute has developed milk replacer for lambs
feeding to enhance their growth and also for
weak and poor birth weight lambs. Further,
milk replacer was gelatinized to improve its
homogeneousness and solubility. Feeding of
gelatinized milk replace in pre-weaner Malpura
lambs up to weaning age, improved ADG ranged
from 184.31 g (non-gelatinized milk replacer)
to 187.1 g (gelatinized-milk replacer) with FCR
in the range of 1.83 to 1.76

EYCG and EYTF dilutors were evaluated and
conception rates were 100 and 80% in EYCG
and EYTG dilutors with fresh semen, while
lambing rate was 80% in both the dilutors.
However, both conception rate and lambing
rate of 24 h stored semen reduced drastically in
EYTF as compared to EYCG. The conception
rate was 62.50 and 56.25% in EYCG, and 40.00
and 6.70% in EYTG dilutor, respectively.

Dumba sheep was introduced in the institute for
enhancing mutton production. Body weights
at birth, 3 and 6 months were 4.32, 33.21 and
47.57kg in Dumba; 3.59, 20.07 and 30.30kg in
Dumba half breds; 3.39, 20.47 and 30.48 kg, in
Dumba 3/4" crossbreds, respectively. Some of
the individual male of Dumba and Dumba half
breds achieved 96.0 and 65.4 kg body weight at
12 month of age.

Dumba wool was hand spun into yarns, possess
lower tenacity and elongation at break. Woven
fabric from these yarns has higher values for
bending and shear rigidity, fabric formability
and thickness. Dumba wool with Bharat Merino
wool or Nylon can be blended into yarn and
fabric.

Coarse Malpura wool was spun into yarn using
flax spinning sequence at NIRJAFT, Kolkata.
Three types of yarn counts were spun using
appropriate twist multipliers. The prepared
yarn has adequate strength (4.4 to 5.5 h/tex) to
withstand weaving tension and found suitable
for furnishing fabrics.

Jute-wool blended yarn was prepared in
DREF-2 friction spinning machine. Jute and
Malpura wool were used as core strand and
wrapping fibre, respectively. On weight basis,
blended yarn DREF contains 11.4% wool and
88.6% jute.
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Mutton based snacks were prepared and
packaged aerobically or vaccume. On
advancement of storage period, for both the
products there was decline in pH and water
activity and increase in lipid oxidation and
tyrosine value. The microbial quality of the
products indicated increased total plate counts
in aerobically packaged snacks. Overall it was
observed that vacuum packaging enhances the
keeping quality of the mutton snacks at ambient
storage. Sheep milk was utilised in kulfi, cheese,
paner products.

Beta-lactam resistance in E. coli isolates
was confirmed on plasmid profile and PCR
amplification of blaTEM and blaSHV genes and
gene sequencing

Indivergentlinesforresistanceto gastrointestinal
nematodes, the mean intensity of strongyle
infection remained around 4 times higher in S
line compared to R line in Malpura and around
2 times higher in S line compared to R line in
Avikalin at exposed stage.

In field studies, supplementary feeding of new
born lambs with milk formulae (@ 150 ml
daily for 95-120 days) improved body weights
from 21.95 to 25.95 kg. These lambs sold at the
rate Rs 3200 per lamb and farmers earn a net
profit of Rs 800 more per lamb than traditional
feeding practices. After weaning, these lambs on
concentrate supplementation attained upto 33.0

kg body weight at 5 months of age.

In Malpura sheep, least squares means for body
weight of lambs at birth, 3, 6 and 12 months
of age were 3.34, 18.19, 29.32 and 37.72 kg,
respectively.

The supplementation of concentrate in addition
to grazing on pasture reduced methane emission
per kg DM intake and per kg digestible DM
intake.

Modified worm management program
(MWMP) and target selective treatment (TST)
were found effective in management of strongyle
worms in farm and field flocks.

Occurrence and resumption of hypobiosis
in Haemonchus contortus was found to be
associated with environmental conditions.

The annual neonatal mortality was 3.38, 4.60
and 7.76% in native, crossbred and prolific
sheep at farms in Rajasthan

The daily rate of neonatal mortality has a
positive and linear relation with wind chill
index (WCI) and ranged from 0.25 lamb death/
day (WCI<300 kcal/m?/h) to 0.46 lamb death/
day (WCI >450.1 kcal/ m*/h).

The level of w-6 and w-3 fatty acids were higher
in longissimus dorsi (LD) muscle as compared to
adipose tissue of sheep on pasture while w-6 was
higher in LD muscle as compared to adipose
tissue and w-3 was higher in adipose tissue than
LD muscle in sheep of stallfeeding.
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Programme - 1

Enhancing mutton production by increasing prolificacy
and genetic improvement through selection

Growth and reproductive performance of
Project:  Increasing productivity of sheep through el

introgression of fecundity gene O Clen U REnOPES
Code: AGB/01/01/X1I Parameter GMM Avishaan Patanwadi Malpura
Team: RC Sharma, LLL Prince, SMK Naqvi, Ved Mean body weight (kg)
Prakash, Satish Kumar, OP Koli and SL
Ahari Birth 223 3.07 3.58 3.34
. . 3 month 10.90 16.16 - 18.19
Duration: April 2012- March 2017 6 month 1665 | 2423 i 2032
. .. 12 month 25.82 31.76 = 37.72
The study was undertaken with the objectives to
evaluate overall productivity of prolific genotypes  Reproduction
and to mult1p.1y and stabilize the Avishaan genotype. Vi 9925 9926 97.90 98.60
In an organised farm, the overall average body  Lambing% 93.18 9925 9321 97.44

weights of Avishaan (GMM x P) at birth, 3, 6 and  (tupped basis)
12 months of age were 3.07, 16.16, 24.23 and 31.76 ~ Lambing rate ~ 181.20 158.52  103.50 -

(available basis)

kg and GMM were 2.25, 20.90, 16.65 and 2582 "~ "o o8 i L L0
birth
Type of births (%)
Single 21.14 42.85 85.27 94.00
Twins 62.60 54.14 14.73 6.00
Triplets 13.82 2.26 - -
Quadruplets 2.44 0.75 - -
EPE (kg harvested / ewe)
At birth 4.14 391 - 3.73
At 3-month 17.65 20.96 - 19.90
Mean GFY (kg)
Ist six monthly ~ 0.436 0.727 0.690 0.752
Adult annual 0.755 0.954 1.348 0.954
Annual survival (%)
0-3 Month 95.79 93.00 93.33 97.64
3-12 Month 97.55 96.14 100.00 98.15
Adult 98.70 98.59 98.23 97.15

Avishaan ewe with twin lambs




kg, respectively. The overall mean adult annual
GFY in Avishaan, GMM and Patanwadi was 0.954,
0.755 and 1.348 kg, respectively. Annual tupping in
Avishaan, GMM and Patanwadi was 99.25, 99.25
and 97.90% and lambing on tupped basis was 99.25,
93.18 and 93.21%, respectively. The litter size at
birth was 1.61 in Avishaan, 1.98 in GMM and 1.14
in Patanwadi. Multiple births in Avishaan, GMM
and Patanwadi ewes were 57.15, 78.86 and 14.73%.
FecB gene carriers in Avishaan were 89.52% (11.37%
as homozygous and 78.15% as heterozygous) while
FecB gene carrier were 100.0% in Garole and
99.48% in GMM. In field condition, the lambs born
from Avishaan ram / ewe attained birth, 3, 6 and 12
months body weights of 3.60, 15.24,21.17 and 32.40
kg, respectively. FecB gene carriers were 25.33%
in field lambs born from supply of rams/ewes of
prolific sheep.

Project: ~ Nutritional manipulations for enhancing
quantitative and qualitative mutton
production

Code: NUT/01/01/XII

Team: RS Bhatt, A Sahoo, SK Sankhyan,

YP Gadekar, Amar Singh Meena, P.
Thirumugan and SC Sharma

Duration: April 2012 - March 2017

Different nutritional interventions were made
to improve the growth of lambs in order to achieve
desirable slaughter weight at an early age and at
economical cost.

One time milk stripping and feeding milk replacer
(RM) on lamb performance: Malpura lambs (15 day
old) were assigned to one of the three groups: Gr I
(control) - free suckling of ewes during night, Gr II
- free suckling of ewes during night + RM (@ 100 ml
daily for first 15 days and @ 250 ml daily therafter)
and Gr III - free suckling of ewes during night +
gelatinzed RM (@ 100 ml daily for first 15 days and
@ 250 ml daily therafter). In addition, all the lambs
were offered concentrate mixture, dry cowpea hay
and pala leaves and fresh ardu leaves. Average daily
gain (ADG) in body weight ranged from 147.5
g (Gr I) to 170.0 g (Gr II). The feed conversion
ratio (FCR) was 2.04, 2.23 and 2.28 in Gr II, III
and I, respectively. Analysis of rumen metabolites
exhibited lower SRL nitrogen, ammonia and total
volatile fatty acid production in Gr III as compared
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to Gr II and I. Cost per kg weight gain was Rs. 68, 51
and 53 in Gr I, IT and III, respectively.

Feeding of gelatinized milk replace in pre-weaner
lamb: Malpura lambs (15 day old) were assigned
to one of the two groups. Up to weaning age,
ADG ranged from 184.31 g (non-gelatinized milk
replacer) to 187.1 g (gelatinized-milk replacer) with
FCR in the range of 1.76 to 1.83. For per kg weight
gain, no differences were observed on input cost
among the groups.

Performance of high plane of nutrition in male lambs:
Thirty six male Malpura lambs (10-15 day old) were
equally divided into three groups: Gr I (control) —
free suckling of ewes during night, Gr II and III-
free suckling of ewes during night + RM (@ 100 ml
daily for first 15 days and @ 250 ml daily therafter).
In addition all the lambs were offered concentrate
mixture, dry cowpea hay and pala leaves and fresh
ardu leaves. Ewes of lambs fed RM were milked
once at evening before letting the lamb for suckling
every day. During post-weaning phase Gr II lambs
were fed finisher ration having 10% crushed linseed
while Gr III lambs were given an equal amount of
fat through Ca-soap. Concentrate mixture and Pala
leaves were fed ad libitum up to 6 months of age. In
pre weaning period, FCR was lower (P<0.05) in MR
fed lambs compared to control. During post weaning
phase, DMI remained higher (P<0.05) with better
FGRin Gr I and I1I than control. The intake of DCP
and ME was similar among groups in pre weaning
phase however, significant differences in intake of
protein and energy were observed among groups in
post weaning phase. SRL pH was higher (P<0.05)
in Gr II as compared to Gr I and III. SRL ammonia
concentration and TVF production were lower in
both Gr II and III . The wool yield was higher in Gr
IT and III however, wool quality was similar among
the groups. The net economic gain was maximum in
Gr II followed by Gr III and Gr I. Milk replacer and
linseed feeding had significant (P<0.05) positive
effect on morphological characteristics of testes and
majority of semen characteristics.

Utilization of Blepharis sindica in sheep feeding:
Thirty six Malpura rams were equally divided into
three groups and fed ad libitum one of the following
feed block up to 60 days. Three types of feed blocks
were prepared: Block 1- 35% concentrate, 60%
cenchrus hay and 5% molasses (Gr I), Block 2- 35%
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concentrate, 30% cenchrus hay, 30% chaffed dry B.
sindica and 5% molasses (Gr II) and Block 3- 35%
concentrate, 15% cenchrus hay, 45% chaffed dry B.
sindica and 5% molasses (Gr III).

Incorporation of B. sindica in feed blocks found
to increase the DM, OM and CP digestibility and
decrease ADF and cellulose significantly (P<0.05).
Per cent nitrogen balance, microbial protein
synthesis / kg of DOMI were higher (P<0.05) in Gr
IT and III. It was concluded that B. sindica herbage
can be used up to 45% in CFB for sheep feeding.

Performance of Malpura lambs on Azolla
supplementation: Malpura lambs (n= 36, 3 months
of age) were fed: Gr I (control) — 70% concentrate +
20% cenchrus hay + 10% cowpea, Gr II - complete
feed pellet (65% lamb ration + 20% cenchrus hay +
10% cowpea + 5% molasses) and Gr III - 70% Azolla
supplemented pellet (5% azolla) + 20% cenchrus
hay + 10% cowpea. A significantly lower DM intake
and ADG were noticed in Gr II. The digestibility of
DM, OM, NDF and cellulose was higher in Gr II
as compared to other groups. The study suggested
that Azolla could replace concentrate feed up to 5%
level.

Performance of prolific lambs on high energy
concentrate and silage based diet: GMM lambs (n
= 18, 3 months of age) were fed: Gr I (control) -
conentrate mix without RPF and Gr II - conentrate
mix with RPE. The lambs were fed ad libitum silage
(75% Oat + 25% Ardu). Average daily intake of DM
through concentrate and silage was 438 and 225 g
in Gr I and 582 and 258 g in Gr II. At the age of 6
months, the body weight gain was higher in Gr II
(ADG - 92 g in Gr I, 130 g in Gr II). Digestibility
of OM and net nitrogen balance were significantly
higher in Gr II. The study suggested that inclusion
of calcium salts of rice bran oil (RPF) at 5% level
in the diet of prolific lambs significantly improved
feed intake, body weight gain and feed conversion
efficiency.

Project: ~ Assessment of nutritional adequacy of
newly evolved prolific sheep under farm
condition

Code: NUT/01/02/XII

Team: SK Sankhyan, A Sahoo, RS Bhatt and P
Thirumurgan

Duration: April 2012 - March 2017

For assessment of nutritional adequacy in
lactating Avishaan sheep, two experimental rations
(i) feeding of animals as per ICAR standard and
(ii) 25% higher CP content of ration were offered
@ 400 and 600 g daily, respectively, after grazing.
The average concentration intake was 392 and 450
g in group 1 and 2, respectively. Non significant
differences for nutrient digestibility were observed
among two supplementations. Plan of nutrition
exhibited lower DM, DCP and ME in ICAR
standard ration compared to 25% higher CP based
ration. Body weights of adults and lambs and milk
yield in adult were similar in both the groups.

M 400 g concentrate

DM oM CP NDF ADF

Nutrient digestibility in lactating Avishaan ewes

600 g concentrate

1l

Hemi  Cellulose
cellulose

80

Digestibility (%)
=N W s N
O O O O O ©o o

o

0.7 7
0.6
0.5 1
0.4 4
0.3 7
0.2 1 —— 400 g concentrate
0.1 =& 600 g concentrate

0 T T T T T T T 1

1 2 3 4 5 6 7 8

Week after lambing

Milk yield (g)

Effect of concentrate supplementation on milk
yield of Avishaan ewes

In another experiment, stall fed GMM ewes
were divided in three groups just after lambing. Gr
I consisted of ewes with single lamb and offered
normal energy — normal protein concentrate (14%
CP, @ 400 g/day) and cenchrus hay (@ 1200 g/day).
Gr II consisted of ewes with twin lambs and offered
high protein — normal energy concentrate (17% CP,
@600 g/day) and cenchrus hay (@ 1200 g/day). GrIII
consisted of ewes with twin lambs and offered high
protein — normal energy concentrate (17% CP, @
600 g/day) with silage (Morianga and Amaranthus)
and cenchrus hay. Higher digestibility of nutrients
(except protein) was observed in Gr III followed
by Gr II and lowest in Gr I. A similar pattern was
observed for DMI, DCPI and MEI intakes. The total
weight harvested from lambs was maximum (28.80
kg) in Gr III followed by 25.40 kg in Gr I and 19.07



kg in Gr II. Milk yield showed an increasing trend
up to 5" week followed by a declining trend in all
the groups. The milk production was significantly
higher in Gr I and III (758 and 559 ml, respectively)
as compared to Gr IT (450 ml).

Project: Enhancing reproductive efficiency and
adaptability of newly developed prolific and
native sheep

Code: PHY/01/01/XII

Team: Davendra Kumar, SMK Nagqvi, V Saxena,

Kalyan De, RK Paul, Krishnappa B, SV
Bahire, Vedamurthy GV (from 09.07.2015)
and Arpita Mohapatra (from 29.02.2016 )

Duration: April 2012 - March 2017

Assessing the potential of Dopamine antagonist (D2
antagonist) and variable photoperiodic condition
on the induction of cyclicity in anestrus ewes:
To test the interaction of the photoperiod (day
length) on the negative feedback circuit of estradiol
blockage through dopamine receptor, 16 adult
anoestrous Malpura ewes were kept in short day
and long day conditions, respectively for 25 days.
Thereafter, eight animals (4 from each condition)
were treated with dopamine antagonists (@ 0.6mg/
kg subcutaneously) and eight ewes were kept as
control (4 from each condition) in each respective
condition for 2 weeks. All of the animals in short
day treatment group showed signs of estrus while 5
of the animals demonstrated heat symptoms in long
day treatment group.

9 -
8
7
6
5
4
3 4
2
14
0

Number of sheep ovulated

Short Day
D2 R antagonist treated

Long day Short day

Placebo treated

Long day

Potential of Dopamine antagonist and photoperiod
in anestrus ewes

Two animals in the long day control group
while 5 of the animals in short day control groups
observed sign of estrus. All the animals, which
shown estrus signs were confirmed for ovulation
(presence of CL) by laparoscopic examination of
the ovary at day 7 post estrus. Progesterone levels
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followed the cyclic estrous pattern with lowest level
on the day of estrus and increasing thereafter each
day in all of animals which demonstrated estrus.
It was concluded that short day treatment is itself
a positive inducer of cyclicity in animals while
its effect may be exacerbated by the dopamine
antagonist treatment.

Effect of osmolarity and pH of Tris based diluent with
or without egg yolk and addition of seminal plasma
on short-term preservation of ram spermatozoa:
Ejaculates from five Patanwadi rams were pooled
and seminal plasma was removed by centrifugation
(300xg). Sperm pellet was diluted (800x10°/ml) with
either EYTF (360mOsm, pH 6.8, control) or SL-6.5
(390 mOsmol, pH 6.5) or (C) SL-6.8 (390 mOsmol,
pH 6.8) buffers. The samples were stored at 4-7°C
and evaluated for sperm motion characteristics by
CASA at 0, 24 and 48 h of storage. Before evaluation
aliquots were incubated in DPBS + 0.8% fructose
supplemented with 0, 15 and 25% seminal plasma
at 37°C for 10 min. Sperm motility, rapid motile
sperm and HOST response were significantly
(P<0.05) decreased in SL-6.5 diluent as compared to
others after 48 h of storage. The STR and LIN were
significantly (P<0.05) higher in SL6.8 as compared
to control. Addition of seminal plasma (both 15 and
25%) to incubation buffer improved significantly
(P<0.05) all of the CASA parameters as compared
to the control.

Optimizing the dose of Hydroxytyrosol (HT) for
short-term preservation of ram semen: To optimize
the dose of Hydroxytyrosol (a potent antioxidant)
for addition in semen diluent as an additive during
short-term preservation, semen from Malpura rams
was extended (1000x10°/ml) with EYCG. It was
sub-divided into five groups and treated with five
different strengths of HT (0, 30, 80, 150 and 300pM)
with 8 replications. The diluted semen was stored
at refrigeration temperature (5°C) and evaluated by
CASA at 0, 24 and 48 h. There was no significant
improvement in semen preservability in any of the
treatment groups at 0 h or 48 h of storage. However,
at 24 h of storage there was a significantly higher per
cent of rapid moving sperm with HT @150 uM and
higher VCL in semen with HT @80 uM compared to
control. Thus, hydroxytyrosol at the rate of 150uM
is optimal for chilled liquid semen preservation for
24 hours.
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Fertility trial with short-term preserved ram semen:
Semen from adult Dumba rams was collected,
evaluated, diluted 1:2 in EYCG and EYTF dilutor
and preserved in liquid form up to 24 h at 5°C.
Cervical insemination was carried out for two
cycles using 0 h and 24 h stored semen from
both the dilutor in 41 Malpura ewes at natural
estrus during July-August. With fresh semen, the
conception rates were 100 and 80% in EYCG and
EYTG dilutors, respectively, while lambing rate was
80% in both the dilutors. However, both conception
rate and lambing rate of 24 h stored semen reduced
drastically in EYTF dilutor as compared to EYCG
dilutor. The conception rate was 62.50 and 56.25%
in EYCG, and 40.00 and 6.70% in EYTG dilutors,
respectively. Only one ewe lambed out of 15 ewes
inseminated with 24 h stored semen in EYTF
dilutor.

Isolation, culture and biochemical characterization
of ovine spermatogonial stem cells: Seminiferous
tubules from the testes of a slaughtered young lamb
were dissected aseptically and minced into DMEM/
F12 media. Enzymatic digestion was carried out
by adding 1 mg/ml collagenase I, Trypsin-EDTA
(0.05%, 1 mM) and incubating at 37 °C for 30 min.
Following removal of cellular debrisby mild spinning
the cell suspension was washed with DMEM/F12 by
centrifugation. Cells were resuspended in complete
media and incubated at 38 °C and 5% CO, for 3 days.
Enrichment of SSC was carried out by detaching
the SSC colonies with gentle tapping on the flask
and transferring the media onto a gelatine-coated
6-well plate. Following culture in DMEM/F12,
10% FBS and 15 ng/ml of GDNF for 7 days distinct
SSC colonies were developed which appeared
loosely anchored to the surface. The colonies were
transferred to a new plate, trypsinized and re-plated
on mitomycin C treated sertoli cell feeder layer for
culture for another 7 days. The colonies developed
were tested for alkaline phosphatase activity. The
colonies appeared as typical cluster of cells under
phase contrast microscope.

For assessing the ALP-activity in putative SSCs,
the cells were fixed with 4% paraformaldehyde and
stained histochemically using an ALP-staining kit
(Sigma) following the manufacturer’s protocol. The
ALP-activity was tested by examining the stained
cells under a phase contrast microscope. Alkaline
phosphatase assay revealed all the colonies to be

positive. In conclusion, a single-step enzymatic
digestion of testes tissue with collagenase- I plus
trypsin-EDTA was found to be effective for isolation
of ovine SSCs and 2 rounds of attachment culture
on gelatine-coated plates significantly enriched the
SSCs.

Enrichment, culture and characterization of ovine
spermatogonial stem cells (SSC); A: SSC colonies after 3 days of
culture (60X); B. Enlarged SSC colonies after adhesion culture
on gelatine coated plate (60X); C. Sub-cultured SSCs on Sertoli
cells feeder layer (arrow head shows SSC, arrow shows Sertoli
cell, 200 X), D. Enlarged SSC colonies after7 days of sub-culture
(arrow- SSC colony, arrow head- Sertoli cell, 200 X), E. Alkaline
phosphatise assay (positive SSC colonies stain blue, Sertoli
cells unstained)

Comparison of circadian rhythms of newly
developed prolific sheep and native Malpura sheep
during summer and winter: Avishaan and Malpura
rams (8 each), kept at their maintenance diet were
used for this study. The physiological responses
viz., respiration rate, pulse rate, rectal temperature
and skin temperature were recorded from
individual rams at three h interval for continuous
24 h during summer and winter. In both the
genotypes, except rectal temperature during winter,
other physiological responses showed circadian
rhythmicity during summer and winter. Among the
different physiological responses, only pulse rate
differed both during summer and winter among the
genotypes.

The study indicates that newly developed prolific
sheep had similar adaptability to this environment
as compared to Malpura breed when shelter and
nutrition is optimum.

I
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Seasonal circadian rhythms of Malpura and Avishaan sheep

Study of nutritional adaptability of newly developed
prolific sheep in comparison to native Malpura sheep:
The feed intake, plasm cortisol level, plasma glucose
level and HOST response of sperm were significantly
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(P<0.01) decreased, while number of mounts for
second ejaculation increased significantly (P<0.05)
in nutritional stress group of both the genotype
Avishaan and Malpura. In Malpura rams, water
intake, pulse rate at afternoon, CO, concentration
in expired air, plasm thyroxine level and straight
line velocity of sperm were significantly reduced
under nutritional stress as compared to control. In
Avishaan rams, body weight, sperm motility, rapid
sperm motility, HOST response, sperm liveability
and time taken for 2™ ejaculation were significantly
reduced under nutritional stress as compared to
control while respiration rate at afternoon increased
significantly as compared to control. The cholesterol
level of Avishaan was significantly (P<0.05) higher
than the Malpura in both stress and control group.
The differences in both total antioxidants capacity
and lipid peroxidation status were non-significant
among the groups.

Effect of canvas curtain protection on growing lamb
during winter in semi-arid tropical region: To assess
the effect of canvas curtain protection on growing
lambs during winter in semi-arid tropical region,
14 growing lambs were equally divided into two
groups, viz., G1- lambs kept in open shed and G2-
lambs kept in shed where four sides were covered
with canvas curtain. The canvas curtain protection
increased the shed minimum temperature, morning
and night temperature almost 1°C as compared to
open shed. The body weight, feed and water intake
did not differ significantly between the groups. The
respiration rate was significantly higher in G2 as
compared to G1 at morning, afternoon and night.
The pulse rate and rectal temperature at night was
significantly (P<0.05) higher in G1 as compared
to G2, which reflects the adaptive efforts of G2
to increase metabolism during night to protect
themselves from chilling winds. In this process, the
glucose level significantly (P<0.05) reduced in G1 as
compared to G2.

Growth and reproductive performance of Dumba
sheep and its crosses: Body weights were , and at
birth, 3 and 6 months were 4.32, 33.21 and 47.57 in
Dumba; 3.59, 20.07 and 30.30kg in 1/2" bred; 3.39,
20.47 and 30.48 kg in 3/4™ bred, respectively. Some
of the individual males achieved 96.0 and 65.4 kg
body weight at 12 months of age in Dumba and
Dumba half bred.
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Project: ~ Production and multiplication of prolific
sheep through embryonic stem cell and
somatic cell nuclear transfer techniques

Code: ABT/01/02/XI1

Team: Satish Kumar, Rajiv Kumar, Davendra

Kumar), Krishnappa B, Basanti Jyotsana,
AS Meena (From 18.01.2016) and SMK
Naqvi

Duration: April 2013 - March 2017

In vitro fertilization (IVF): A total of 17 IVF trials
was conducted for in vitro embryo production.

Sheep ovaries were obtained from New Delhi /
Jaipur slaughter house. TALP media with PHE
(Penicillamine, Hypotaurine and Epinephirine) was
used as a motility enhancing factor with the aim to
increase the fertilization rate. Embryos in morula
stage with 30-35% cleavage were obtained.

Isolation and establishment of embryonic stem cell
(ESC): Fetal fibroblast cells (from 50-60 days sheep
fetus) were isolated and cultured. In vitro derived
embryos (Avishaan, FecB®) were flushed for
isolation of embryonic stem cell. ESC were cultured
and sub-cultured up to seven passages.




Programme - 2

Improvement of sheep for wool production

Project: Demonstration unit on Avikalin sheep for
carpet wool and mutton production

Code: AGB/01/03/XII

Team: LLL Prince, IS Chauhan, JK Sharma (up
to 03.03.2016) and NL Gautam (from
22.02.16)

Duration: April 2012 - March 2016

Avikalin sheep isbeing maintained and improved
as dual purpose sheep for mutton and quality carpet
wool production. The least squares means for birth,
3, 6 and 12 months body weights were 2.82, 17.16,
29.91 and 37.15 kg, respectively. Average daily gains
during 0-3, 3-6 and 6-12 months were 159.2, 139.3
and 45.2 g, respectively. The overall means for 1%
six monthly, adult six monthly and adult annual
GFY were 1.035, 0.738 and 1.408 kg, respectively.
The overall fibre diameter, medullation and staple
length in adult sheep were 35.78, 36.19% and 5.42
cm, respectively.

Avikalin ram

Survivability in 0-3 months, 3-12 months lambs
and adult was 98.15,98.01 and 100.00%, respectively.
Annual tupping and lambing on tupped basis were
98.3 and 92.9%, respectively. Age at first lambing
(AFL) was 633 days. Efforts were taken to reduce the
AFL by flushing of yearling females before mating
and this resulted in reduction of AFL over the years.
The selection differential of breeding rams for six
month body weight and first clip GFY was 5.11 kg
and 258 g, respectively. A total of 35 sheep was sold
to progressive farmers and government agencies for
improvement of local sheep for mutton and carpet
wool. A total of 90 sheep was transferred to SRRC,
Mannavanur.

Project: Genetic improvement of Chokla sheep for
carpet wool production

Code: AGB/02/02/XII

Team: Ashish Chopra, AK Patel, PR Sharma and
M Ayub

Duration: April 2012 - March 2017

Under semi-intensive management, Chokla
lambs attained least squares means of body weight of
3.41,16.83, 24.30 and 32.22 kg, respectively at birth,
3, 6 and 12 months of age. The overall least squares
means for ADG1, ADG2 and ADG3 in Chokla
lambs were 151.53, 92.50 and 41.30 g, respectively.
The least squares means for adult annual, lambs 1%,
2 and 3 clip were 2357.00, 706.53, 740.94 and
812.46 g, respectively.

The tupping and lambing rate on tupped basis
was 99.18 and 90.57%, respectively. The selection
differentials for 6 month body weight and 6 monthly
first GFY were 1.85 kg and 72 g, respectively. The
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Chokla sheep

annual survivability ranged from 96.12 (0-3 month)
t0 99.65% (6-12 month). A total of 45 rams and 25
male lambs was sold and distributed in field.

Project: Development and  stabilization of
improved sheep strain for the wool
production in farm and field of temperate
region

Code: AGB/03/01/XII

Team: OH Chaturvedi, SR Sharma and D Sethi

Duration: April 2012-March 2017

Fine wool crossbred sheep attained 3.40, 14.00,
19.02 and 26.11 kg body weights, respectively at
birth, 3, 6 and 12 months of age. Tupping and
lambing on tupped basis were 80.45 and 77.71%,
respectively. First six monthly and adult annual
GFY was 0.840 and 1.796 kg, respectively. The staple
length, fibre diameters and medullation was 3.20
cm, 19.36 u and 0.60%, respectively in 6 monthly
clips from lambs. The EAMR and EADR were 0.77
and 0.33 per 1000 animal days, respectively. A total
of 88 sheep was sold to farmers in the region for
genetic improvement of their flocks.

Study on the effect of concentrate
supplementation level to ewes during late gestation
and early lactation revealed that in comparison to
initial body weight, ewes with daily concentrate
supplementation @ 400 g or 300 g per head lost body
weight by 2.19 and 2.84 kg, respectively at lambing.
The lambing rate and birth weight of lambs were
85.0% and 3.54 kg, respectively in ewes with 400 g
daily compared to 65% and 3.30 kg, respectively in
ewes with 300 g daily concentrate supplementation.
Study on the effect of concentrate supplementation

Gaddi Synthetic sheep

to lambs during active phase of growth (85 to 134
days of age) revealed a gain of 2.41 kg (300 g conc./
day) and 3.45 kg (400 g conc./day) in body weight
in 60 days.

Project:  Identification  of candidate  gene
responsible for lustre parameter in Magra
sheep

Code: ABT/01/01/XII

Team: Rajiv. Kumar, Satish Kumar, Basanti

Jyotsana, Ajay Kumar, HK Narula and AS
Meena

Duration: April 2012 - March 2017

In silico analysis of KRT 2.10 gene from lustrous
Magra sheep: KRT 2.10 sequences (578 bases)
were aligned with Ovis aries gene for intermediate
filament type II keratin sequence (GenBank)
and BLAST matched with other keratin type II
sequences (NCBI) followed by Ovis aries gene for
intermediate filament type II keratin (87%). Best
match (99%) was observed with Bighorn sheep
chromosome 3 sequence.

Magra sequences correspond to partial exon
5 full intron 5, full exon 6 and partial intron 6 of
KRT 2.13 gene, however no significant amino acid
differences were observed between Magra samples.
SNPs among KRT 2.10 gene sequences (35) of
Magra sheep revealed predominance of substitution
compared to transition. Two evolutionary lineages
representing lustrous and non-lustrous Magra
sheep were observed. After aligning the sequences,
a stretch of 13 nucleotides (intron 6 of KRT2.13
gene) differences were observed between lustrous
and non-lustrous Magra sheep.

N




Amplification of KAP6, KAP7 and KAP8 genes from
Magra sheep: Product size of KAP6, KAP7 and
KAP8 genes were 498, 681 and 525 bp, respectively
on PCR amplification. In contrast, none of the above
mentioned product length was observed on using
Magra DNA samples as template (ranged from 100-
200 bp).

L*2
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L*7
L*3
L*8
= T
L*5
NL*1
NL*7
NL*4
NL*3
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NL*5
*{ —— NL*2
NL*6

Evolutionary relationship of KRT 2.10 partial sequences of Magra
sheep (L- lustrous; NL- non lustrous)

Evaluation of wool samples (July clip): A total of
33 wool samples from Magra flocks was evaluated
subjectively. The lustrous samples with fibre
diameter of 38.93 um and medullation of 29.96%
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(similar to ideal carpet wool) however, average
whiteness was similar to medium lustrous wool. In
medium lustrous wool, average whiteness and fibre
diameter were similar to lustrous wool but observed
higher medullation (49.23%).

Project: ~ Genetic improvement of Bharat Merino
sheep

Code: AGB/04/01/XII

Team: PK  Mallick, AS Rajendiran, R

Pourouchottamane, G Nagarajan, SMK
Thirumaran and S Rajapandi

Duration: April 2012 - March 2017

During the year, Bharat Merino sheep at SRRC,
Mannavanur attained body weights of 3.73, 18.99,
24.90 and 34.69 kg at birth, 3, 6 and 12 months
of age. The average daily gain during 0-3, 3-6 and
6-12 months of age were 167.21, 68.85 and 48.94
g, respectively. Selection differential were 3.28 kg
for six monthly body weight and 105 g for first clip
wool yield.

It was analyzed that autumn season is highly
conducive for lambing. Spring born lambs require
supplementary feeding and adequate management.
Annual tupping and lambing on tupped basis were
88.60 and 84.75%, respectively. The annual average
clean fleece weight in ram and ewes was 1.83 and
1.67 kg respectively. The survivability between
0-3 months, 3-6 months, 6-12 months and adults
was 91.90, 98.92, 99.45 and 98.64%, respectively.
Adipokinase genes (Adiponectin) of Bharat Merino
were amplified by PCR. A total of 47 sheep was sold
to 15 farmers and Ramnagar Sheep and Wool and
Goat Rearers Co-operative Society, Karnataka.

Bharat Merino Flock




Programme - 3

Development and improvement of technology for
valve addition in sheep products

Project: Development of processes and value
added products from diversified animal
fibre

Code: TXT/01/01/XII

Team: Ajay Kumar, N Shanmugam (from
14.12.2015), Sekhar Das (ftom
09.12.2015), Seiko Jose (from 14.12.2015)
and Roop Chand

Duration: April 2012 - March 2017

Quality blanket from indigenous wool: Fine wool from
Bharat Merino and crossbred sheep was utilized
for preparation of blanket in its pure or mix form
(wool from Chokla, Magra and Malpura sheep). The
Malpura wool was improved for fibre diameter and
medullation by removing coarse and medullated
fibres. The yarn (3.5-4.0 Nm) was prepared on
woolen spinning system. The fabric abrasion loss
ranged from 26.40 mg (50% Bharat Merino + 50%
Chokla) to 35.40 mg (50% Crossbred + 50% Chokla
or Magra). The fabric tensile strength was higher
for Bharat Merino blankets. The thermal resistance
(Tog value) varied from 2.06 (100% Crossbred) to
2.86 (100% Bharat Merino). The mixing of medium
coarse wool with fine wool provides better thermal
resistance. The crossbred mixed blanket showed

higher surface friction compared to pure crossbred
blanket.

Carpet constructional parameters for Magra wool:
Carpet compressibility and resiliency are influenced
by its constructional parameters like composition,
height and density of pile. The major limitation of
handloom carpet is low pile density as compared

to hand knotted carpet. Handloom carpet samples
with different pile height and density were prepared
with Magra wool yarn of 4 Nm linear density. The
carpet compressibility was improved from 1.27 to
9.87% with increase in pile height. Relatively lower
gain in compressibility with higher pile density
carpet was attributed to more number of pile yarns
per unit space which balanced the applied load. The
carpet resiliency was higher with lower pile height
and density.

Quality improvement of Dumba wool for apparel yarn:
The hand spun yarn of pure Dumba wool possess
lower tenacity and elongation at break. Woven
fabric from yarns has higher values for bending and
shear rigidity, fabric formability and thickness. The
yarn prepared from blending of Dumba wool with

Spinning of Dumba wool-BM wool-Nylon (40:20:40)
in semi worsted spinning system

I




Bharat Merino wool or nylon can be used for fabric.

Spinning of coarse Malpura wool for yarn making:
It was attempted using flax spinning sequence at
NIRJAFT, Kolkata. Three types of yarn counts
were spun using appropriate twist multipliers. The
prepared yarn has adequate strength (4.4 to 5.5 h/
tex) to withstand weaving tension and suitable for
furnishing fabrics.

Fire retardant finishing of wool fabric: Ammonium
sulphamate was used to impart flame retardant
finishing to woolen fabric. In another study nano
ZnO was synthesized for use as potential fire
retardant for woolen fabric. The observations on
application of nano clay on wool fabric revealed
better fire retardant property on pad batch method
compared to exhaust method.

Jute-wool blended friction spun yarn for blanket:
Jute-wool blended yarn was prepared in DREF-2
friction spinning machine. Jute and Malpura coarse
wool were used as core strand and wrapping fibre,
respectively. On weight basis the blended yarn
DREF contains 11.4% wool and 88.6% jute.

Jute-wool blended floor covering

Use of waste wool in agriculture: In Rabi season,
the average moisture contents of soil at different
levels of waste wool application were similar.
Higher moisture content was recorded in 360g of
waste wool application at 60% saturation level. In
Kharif, the plant growth was increased by 33-39%
with application of waste wool however, dry matter
accumulation increased marginally (4-5%). In Rabi
season, plant growth and dry matter accumulation
were 18% higher with 360g waste wool application
compared to control. Soil nutrient analysis showed
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higher nitrogen with the increase level of waste
wool. After six month of incubation, phosphorus
and potassium content of soil increased by 60-94
and 18-20%, respectively.

Project: ~ Development of value added products
from mutton and sheep milk

Code: MSPT/01/01/XII

Team: YP Gadekar, AK Shinde, RS Bhatt and
SAQ Naqvi

Duration: April 2012 - March 2017

Carcass evaluation: Effect of linseed (10%) and
rumen bypass fat (5%) feeding to Malpura lambs
exhibited higher body measurements and carcass
width on rumen bypass fat supplementation.
The dressing and commercial cut yields were
comparable among the groups. Average chilling
losses were significantly higher for rumen bypass
fat supplemented group. It was found that linseed
and rumen bypass fat feeding to lambs improved
live weight and tenderness. Linseed feeding could
be useful in altering the fatty acid profile of meat.

Significantly lower dressing yield was observed
for azolla fed lambs compared to control. The
dissected bone yield for leg cut was significantly
higher for azolla fed group however, average bone
yield was comparable. The nuggets prepared from
these lamb’s meat exhibited almost similar majority
of quality and sensory attributes. Thus, azolla could
be used to replace concentrate mixture up to 5%.

The carcass traits were almost comparable
for GMM lambs supplemented with concentrate
mixture with or without rumen protected fat (5%
calcium salt of rice bran oil). Evaluation of carcass
showed significantly higher body measurements for
Dumba x Malpura than Malpura lambs.The average
chilling losses for rack cut were significantly higher
for Malpura lambs. The pH of meat within 2 h of
slaughter was significantly higher for Dumba x
Malpura lambs. The nuggets prepared from meat of
both the genotypes exhibited singnificantly higher
emulsion pH for Malpura lambs. It was found that
to produce the carcass weight of 12 kg, it took 179
days for Dumba x Malpura cross and 194 days for
Malpura lambs.

Loin eye area and chilling losses were
significantly lower in carcass of Malpura lambs
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supplemented eucalyptus leaves compared to lambs
supplemented with aniseed straw in complete feed
blocks. Results of quality of meat and nuggets
indicated that the carcass traits and quality of meat
was affected due to inclusion of aniseed straw and
eucalyptus leaves in complete feed blocks.

Mutton based snacks: Mutton based snacks
were prepared and either aerobically or vacume
packaged. On advancement of storage period, for
both the products, there was decline in pH and
water activity and increase in lipid oxidation and
tyrosine value. The microbial quality of the products
indicated increase total plate counts in aerobically
packaged snacks. Overall it was observed that
vacume packaging is useful in enhancing the
keeping quality of the mutton snacks at ambient
temperature storage.

Value addition to sheep milk: The technique and
formulation was optimized for processing of sheep
milk into kulfi.

Mutton based snacks




Programme - 4

Disease surveillance, health care and
disease diagnostic tools

Project:  Investigations on diseases of sheep and
goat

Code: AH/01/01/XII

Team: D Singh, FA Khan, CP Swarnkar, GG
Sonawane, Fateh Singh, SL Sisodia and A
Sahoo

Duration: April 2012 - March 2017

Mortality profile: The overall annual equivalent
average death rate (EADR) was 0.190 and 0.157
per 1000 sheep and goat days at risk, respectively.
In sheep flocks, the major non-specific reasons for
mortality were pneumonia (20.9%), septicaemia/
toxaemia (19.0%), enteritis (9.8%), hepatitis (7.2%)
and suppurative pneumonia (6.5%). Among specific
causes, neonatal inanition was major disease
accounted for 5.6% of total deaths. The EADR
was minimum (0.070) Patanwadi followed by
Avikalin (0.071), Malpura (0.151), GMM (0.198),
Garole / Kendrapada (0.331) and maximum
in Avishaan (0.420). The highest EADR was in
suckling (0.771) followed by weaner (0.225),
adult (0.079) and lowest in hogget (0.077). The
monthly mortality ranged from 0.14% (November)
to 1.40% (February). In goats, age-wise EADR
ranged from 0.064 (adult) to 0.674 (suckling)
and monthly % mortality varied from nil (Jun-Jul,
Sep) to 1.49 (Dec). The overall expenditure (per
head / annum) on health management during the
year was Rs. 75.10 and 101.75 for sheep and goat,
respectively.

Disease investigation: Predominance of Escherichia
coli was observed in samples from enteritis. The

other organisms isolated were Enterobacter,
Klebsiella, Proteus and Shigella sp. A variable
number of bacterial isolates showed resistance to
amoxicillin, chlortetracycline, tetracycline, cefixime
and meropenem, ciprofloxacin, enrofloxacin,
norfloxacin, ofloxacin, amoxicillin-clavulanate,
imipenem, cephoxitin, ceftazidime, amikacin and
gentamicin. Beta-lactam resistant isolates showed
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Annual equivalent average death rate in different breeds/
genotypes of sheep at Avikanagar
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varying number (1-4) and size (2 kb to > 20 kb) of
plasmids. The bla . gene that enables the bacteria
resistant to beta-lactam antibiotics were detected
among 80% of beta-lactam resistant isolates.
Brevundimonas  diminuta and  Staphylococcus
haemolyticus were isolated from a case of hepatic
cancer.

A total of 23.56% faecal and 40.00% ICV/MLN
samples from sheep was found positive for AFB.
The seropositivity on i-ELISA in Magra sheep from
ARC, Bikaner was 22.01%. On RBPT, 47.0% sheep
and 0.0% goats from field were found positive for
brucellosis. In the month of December, an outbreak
of FMD was observed in goat unit. The overall
morbidity was 20.10% (0.41% in kids to 41.94%
in hoggets; 11.03% in female to 38.01% in male).
The overall mortality was 0.50% (0.20% in adults
to 1.62% in hoggets; 0.37% in female to 0.74% in
male).

contortus was exhibited on feeding normal

protein concentrates and Pala leaves (Zizyphus
nummularia) (50% of roughage portion) as well as
on feeding normal protein with sole Pala leaves and
combination of Pala and Khejri (Prosopis cineraria)
leaves (50: 50).

Cystic kidney

The overall case fatality rate was 1.94% (1.15% in
adult male to 6.25% in hogget male). The day-wise
morbidity revealed maximum morbidity (10.42%)
on 3 and 7" day of outbreak in male and female,
respectively. The samples were found positive for
FMDV type O. On an average animal were cured
in 8.48 days.

On histopathology, septicaemia, acute enteritis,
hepatitis, acidosis, paratuberculosis, cystic kidney
and lipoma were diagnosed following examination
153 slides from 20 animals. In addition, problems
like laminitis, pasteurellosis and White muscle
diseases (Selenium deficiency) were also noticed
particularly in newly evolved prolific sheep.

Nutrition and parasite interaction: Improvement
in resistance and resilience of lambs to H.

Paratuberculosis (Intestine)




Project: Diagnostic and therapeutic interventions
in respiratory infections

Code: AH/01/02/X1I

Team: Fateh Singh, GG Sonawane and OP Koli

Duration: April 2012 - March 2017

On cultural, morphological and biochemical
characteristics and PCR amplification of 16s
rRNA with nucleotide sequencing, Mannheimia
haemolytica, Pasteurella multocida, Bibersteinia
trehalosi,  Escherichia  coli, Enterococcus  sp,
Streptococcus sp, Staphylococcus sp, Pseudomonas
aeruginosa, Corynebacterium sp, Kocuria sp,
Micrococcus sp, Macrococcus sp, Moraxella sp,
Truperella pyogenes and Acinetobacter sp were
identified from lung tissue and heart blood samples.

Consolidation of lungs in sheep

Pneumonic pasteurellosis (M. haemolytica,
P multocida and B. trehalosi) was confirmed in
19.5% of pneumonia. P. multocida was specifically
identified by PCR amplification of KMT1 gene and
characterized using primers to outer membrane
protein H (ompH) and outer membrane protein-87
(omp-87) genes and sequencing. On capsular typing
out of eight isolates, 6 and 2 belong to capsular type
A and D, respectively. Capsule type A P. multocida
was further characterized by targeting the hyaC-
hyaD gene. M. haemolytica isolates were specifically
identified by PCR amplification of serotype specific
gene PHSSA (Pasteurella haemolytica serotype-1
specific antigen) and characterized by amplifying
the Rptl, Rpt2 and outer membrane lipoprotein
(plpE) gene.

M. haemolytica, P. multocida and B. trehalosi
showed sensitivity to all antimicrobials tested.
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Two B. trehalosi isolates showed resistance to
ciprofloxacin, enrofloxacin, norfloxacin and
oflaxacin. E. coli and other Gram-negative isolates
showed resistance to amoxicillin, ciprofloxacin,
enrofloxacin, norfloxacin, ofloxacin, meropenem,
amoxicillin-clavulanate, chlortetracycline, cefixime,
tetracycline and ceftazidime, cephoxitin, amikacin,
imipenem and gentamicin. Gram positive isolates
showed highest resistance to cefixime followed by
ceftazidime, amikacin, novobiocin, gentamicin,
tetracycline,  chlortetracycline,  ciprofloxacin,
imipenem, amoxicillin, penicillin-G, amoxicillin-
clavulanate, meropenem and vancomycin.
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Amplification of KMT 1 gene (460 bp) specific to Pasteurella
multocida (Lane M: 100bp ladder, lane 1-5: test positive, lane 6:
negative control, lane 7: postive control
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Amplification of full coding region of (A) ompH (1210bp) and
(B) omp-87 (2.4 kb) outer membrane protein genes of Pasteurella
multocida (A: Lane 1-7: test positive, lane 8: negative control,
lane 9: positive control; B: Lane 1-4: test positive, lanr 5: positive
control, M: ladder

Beta-lactam resistance in E. coli isolates was
confirmed on PCR amplification of bla.  and bla_,
genes. The PCR products were further identified
by restriction digestion with PstI and Avall
restriction enzymes. Representative PCR products
were finally confirmed by gene sequencing. Lung
samples were processed for isolation of total RNA
for detection of PI-3 virus by targeting the fusion
protein and matrix protein of virus and were found
negative for PI- 3 virus. On histopathology, acute
fibrinous broncho pneumonia, suppurative chronic
bronchopneumonia, acute interstitial pneumonia
and acute pulmonary congestion were observed.

[ V.
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Aspiratory pneumonia

Project: Genetic improvement of resistance to
Haemonchus contortus in sheep

Code: AH/01/03/XII

Team: D Singh, CP Swarnkar, Satish Kumar, LLL

Prince and Rajiv Kumar

Duration: April 2012 - March 2017

The over-dispersion in faecal egg counts in a
flock provides opportunity to select genetically
resistant animals as a sustainable non-chemical
based option for worm management.

Level of infection in naive and exposed lambs under
natural conditions: The sire-wise mean FECs ranged
from 166.7 to 10600.0 epg in Malpura and from
1800.0 to 6400.0 epg in Avikalin breed at naive stage
(September). The corresponding values at exposed
stage (November) were from nil to 366.7 epg in
Malpura and from nil to 283.3 epg in Avikalin.

Selection of divergent lines w.rt. susceptibility
to GIN: In selected progenies, at exposed stage the
mean FECs remained around 4 times higher in S
line compared to R line in Malpura and around 2
times higher in S line compared to Rline in Avikalin.

With in breed variation (Heritability estimates):
The heritability (h*) estimates for FECs from 2004-
15 were were 0.363 and 0.096 in Malpura and
Avikalin sheep, respectively at pre drench stage.
The corresponding estimates were 0.140 and 0.039,
respectively at post drench stage.

Performance evaluation of selected lines: The
monthly mean FEC varied from 162.1 to 1740.0 epg
in R line and from 196.2 to 3200.0 epg in S line of
Malpura sheep and from 212.2 to 1850.0 epg in R
line and from 219.1 to 3416.7 epgin S line of Avikalin
sheep. In both the breeds, in spite of no anthelmintic
treatment in R line, on majority of occasions, the
monthly mean FECs remained significantly lower
compared to S line where anthelmintic treatment
was given in September.

In comparison to initial body weight at the end
of year, gain in body weight ranged from 20.20%
(S line) to 25.72% (R line) in Malpura and from
24.79% (S line) to 26.58% (R line) in Avikalin. The
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Long term trend for FECs in two divergent lines of sheep
(arrow indicate anthelmintic intervention)

mean annual GFY did not differ significantly among
lines in both the breeds. The overall annual tupping
and annual lambing on tupped basis was 100.00 and
92.96%, respectively in R line compared to 97.87
and 91.30% in S line. The annual mortality ranged
from 2.78% (S line) to 4.44% (R line) in Malpura
and from nil (R line) to 1.61% (S line) in Avikalin.

Growth and wool yield of animals selected during
2015: The ADG at 0-3, 3-6, 6-12 and 0-12 months
of age were 148.33, 124.44, 40.33 and 87.15 g,
respectively in R line and 156.00, 129.56, 38.78




and 89.53 g, respectively in S line in Malpura breed
and 154.44, 134.22, 51.56 and 96.60 g, respectively
in R line and 151.11, 140.11, 43.06 and 93.04 g
respectively in S line in Avikalin breed. The annual
GFY in selected progenies was almost similar.

Observations for animals born from selected
animals: The progenies having inheritance of
R-sires possess significantly lower FECs than those
having inheritance of S-sire, particularly during
wormy season. From birth to 12 months of age,
ADG remained almost similar in both the lines and
varied from 86.45 g (S line) to 87.75 g (R line) and
from 90.71 g (R line) to 92.30 g (S line) in Malpura
and Avikalin, respectively.

Effect on pasture contamination rate: Intensity
of strongyle infection and growth performance
of lambs on first grazing season revealed that
monthly mean FECs was significantly higher in
S- line compared to other lines. In Malpura breed,
R-lamb had lower pasture contamination rate with
a magnitude of >30% in all the months except in
August (3.9%) in comparison to S-lamb. In Avikalin
breed, resistant lamb had lower contamination rate
(from 17.4% in July to 43.3% in August) compared
to susceptible lamb.

The correlation between monthly intensity
of strongyle infection and growth performance
exhibited that in Malpura breed, during peak
wormy season (September) and prior to drench
a significant and negative correlation was found
between FEC and weight at 6 and 9 months of age
in susceptible line only. However, during the same
month the correlation between FEC and the rate
of ADGI remained non-significant but negative
in susceptible and general line. After drenching
relatively higher and negative but significant
correlations were observed between FEC for
November and body weight at 9 and 12 months of
age in resistant and general lines.

In Avikalin breed, a significant and negative
correlation was found between FEC for October
and weight at 6 and 9 months of age in susceptible
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Comparative intensity of infection in lambs of different lines

and general line. The Pearson correlation coefficient
between FEC for September and GFW was
significantly negative in susceptible Malpura line. In
Avikalin breed a significant and positive correlation
was found between FEC for September and GFW
in resistant and general lines. On the contrary,
a significant but negative correlation occurred
between FEC for November and GFW in resistant
and general lines.

Molecular studies: All the 48 samples were
genotyped having SNP call rate >93.1% and
samples success rate of 293.09%. The 3143 SNPs
were not found in any of samples, out of the 54,241
SNPs. There are a several nucleotide changes in R
and S line of Malpura sheep. Codon based test of
positive selection averaging all sequences revealed
test statistics (dN-dS) of 1.054 and -0.068 in R and
S line, respectively. An unique amino acid change
has been observed across R and S line individuals
of Avikalin sheep. In R line, glutamate (E) or
Asparagine (N) was observed (with one exception)
at 103 position belonging to PBR region which is
replaced with Alanine (A) in S line individuals.




Programme - 5

Vulidation, refinement and dissemination
of developed technologies

Project: Integrated approaches for improvement in
productivity of sheep under field condition
through transferable technologies

Code: TOT/01/01/XII

Team: Rajiv Gulyani, SMK Naqvi, Arun Kumar,

D Singh, A Sahoo, GL Bagdi (from
01.06.2015), SC Sharma, Davendra
Kumar, CP Swarnkar, Ajay Kumar, Roop
Chand, Ved Prakash, Kalyan De, Raj
Kumar, LR Gurjar, BS Sahu, MC Meena,
RL Bairwa, DK Yadav and RK Meena

Duration: April 2012 - March 2017

Improvement in sheep production through breeding
and genetic manipulation: A total of 86 flocks
(5417 sheep) was covered in three clusters of TOT
areas. Average body weight of lambs at birth, 3, 6
and 12 months age was 3.35, 17.64, 23.35 and 29.76
kg, respectively. Average 1* six monthly GFY was
516.99 g. A total of 2413 sheep was sold by farmers
of TOT area. Average sale value of adult male, female
and lamb was Rs. 7200, 5515 and 2513, respectively.

Prolific rams distribution to farmer

The lambing in field flocks occurred throughout
the year with uneven distribution (70.67% of
lambing in August and October to January). The
field evaluation of prolific sheep was extended to
10 farmer’s flock. In the newly established prolific
unit at Malpura, 50% twinning was recorded. Ten
prolific rams and five prolific ewes were transferred
to field unit for evaluation of newly evolved prolific
sheep at farmer’s door. A total of 99 rams and 103
bucks was sold to farmers and different Government
agencies for breed improvement.

Improvement of sheep production in farmer’s flock
through physiological and reproductive techniques:
A total of 351 ewes belonging to 14 farmers of 4
villages was synchronized using vaginal sponges and
PMSG (200 IU) protocol. The estrus was observed
in 84.05% of the ewes which were inseminated using
fixed time artificial insemination with liquid chilled
semen (twice after 48 and 56 h of sponge removal).
Out of these, 62 ewes lambed and lambing of 116
ewes is awaited. The overall estrus response and
lambing rate were 84.05 and 58.67%, respectively.

Lamb crop from synchronization and AI




Improvement in sheep production through improved
feeding practices: Supplementary feeding of
newborn lambs (38) with milk formulae (MF) @
150 ml daily for 95-120 days resulted in attainment
of 21.95 to 25.95 kg body weight. These lambs in
the market fetch Rs 3200 per lamb with a net profit
of Rs 800 per lamb as compared to without ME
Eight lambs continued on concentrate supplement,
attained an average body weight of 33.0 kg at 5
months of age.

Milk replacer-feeding

During kharif season, the step-wise procedure
for silage making from monsoon herbage was
demonstrated to the farmers. Under people’s-
participatory programme, 4.0 q complete feed blocks
were prepared using green gram straw, gram straw,
sorghum straw and concentrate etc. An advisory on
animal feeding and agricultural operation under
drought condition was given to farmers.

Demonstration of fodder production technologies
for improvement in sheep production under field
conditions: Under Farmer’s participatory research
programme, field demonstrations on agro-horti-
pasture system (using groundnut crop) were
conducted in the kharif season. The productivity
of groundnut was maximum under ardu based
agro-horti-system (28.60 g/ha) followed by aonla
(28.06 g/ha), ber (27.65 g/ha) and lemon (27.95
q/ha). The survivability of fruit and fodder trees
was around 95%. Knowledge and technologies on
proper watering, training and pruning of fruit /
fodder plants were provided. Azolla units (8x2x2
feet) were established at farmer’s field. Preparation
and advantages of value added sheep manure were
disseminated to farmers. To establish cenchrus
pasture, seed was provided to farmers.
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Azolla unit at farmer’s field

Improvement in sheep through health technology:
The annual morbidity in TOT and participatory
sheep flocks was 58.64 and 71.05%, respectively. The
predominant conditions responsible for morbidity
were pneumonia, enteritis, wound, lameness,
conjunctivitis and simple indigestion. Seasonal
profile exhibited that similar pattern of disease
prevalence in both the categories of flocks with
higher contributions of diseases of alimentary and
respiratory systems were during summer and winter
and musculoskeletal system during monsoon.
The age-wise distribution of causes of morbidity
revealed that affections of alimentary system
predominate in TOT flocks compared to respiratory
system in participatory flock in all the age groups.
The annual mortality in TOT and participatory
flocks was 10.66 and 11.64%, respectively. The
predominant conditions responsible for mortality
were pneumonia, enteritis, debility and tympany.
Seasonal profile exhibited higher contributions of
pneumonia in all the seasons in TOT flocks. On
the other hand in participatory flocks, affections of
alimentary system contributed maximum in all the
seasons. The age-wise distribution revealed higher
deaths due to debility and pneumonia in adult, due
to diseases of respiratory and alimentary system in
hoggets and lambs.

A total of 1318 faecal samples from TOT flocks
was screened for gastrointestinal (GI) parasites. The
overall annual incidence for strongyle infection was
63.05% with distinct seasonal variation from 52.50%
in winter to 75.62% in monsoon. Among flukes, only
Amphistomes were recorded and their incidence
was peaked during April to August with an overall
annual positivity of 23.67%. The annual incidence
of Eimeria oocysts was 56.15% with almost similar
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incidence (~ 58.0%) during summer and monsoon.
Serum samples (49) from aborted sheep showed
46.49% sero-positivity for brucellosis on RBPT.
Under prophylactic measures a total of 10305, 6790,
1720 and 3140 sheep were vaccinated against ET,
Sheep pox, FMD and PPR diseases, respectively.
Besides, 13265 sheep was given deworming for GI
nematodes and amphistomes. Periodically health
camps (10) were organised where a total of 981
animals belonging to 126 farmers was treated.

— ]
Health camp in a village

Improvement in wool utilization through indigenous
wool products developed by local artisans:
Demonstrations were imparted on wool related
activities like wool sorting, grading, yarn spinning,
blanket and shawl weaving, product finishing,
handicraft development etc. Consultancies for fibre
analysis, identification of fibre, blend composition
etc were provided to Government organization and
NGO.

Improvement of socio-economic condition of sheep
farmers through extension education and technical
literacy programme: The extension activities of the
institute were disseminated through exhibitions,
exposure visits to the institute, health camps,
trainings and organization of different events at
the institute. In nine exhibitions during the year, a
total of 11000 visitors benefited. Recent information
on sheep rearing and management practices were
provided to farmers, extension presonnels and
students (1389) from different agencies (40) visited
at the institute. The other events organized were
National sheep and farmer fair, Institute foundation
day and trainings (13) on advances in sheep
and goat rearing (346 participants belonging to
Rajasthan, Uttrakhand, Telangana and Karnataka).
The ‘Institute Farmer Participatory Programme’
is continuing. The other new initiative / activities
undertaken were Sansad Adarsh Gram Yojna (24

flocks with 1500 sheep) and Mera Gaon Mera
Gaurav (18 villages by four teams). A total of 42
interphase meetings, 69 demonstrations and 21
trainings was conducted during the year.

A total of 2254 copies of 25 pamphlets/folders
was distributed to farmers, trainees, NGOs,

Government agencies etc. Queries of farmers were
addressed through phone calls via IFFCO Kisan
Sanchar Limited and Institute was registered on
mkisan.gov.in portal for sending free bulk SMS to
sheep rearers. A directory of farmers, NGOs and
Government agencies involved in sheep husbandry
has been created.




Annual Report 2015-16

Project:  Integrated approaches for improvement
in mutton sheep production system in
southern Tamil Nadu and status appraisal
of technology adoption level in field

Code: TOT/04/01/XII

Team: R Pourouchottamane, AS Rajendiran, PK
Mallick, G Nagarajan, SMK Thirumaran,
S Rajapandi and G Murali

Duration: April 2012 - March 2017

Sheep health investigation in field: In field flocks
of Ramnad, Dindigul and Pudukotai district, the
seropositivity ranged from 15.38 to 44.00% for
brucellosis, 63.15 to 83.00% for PPR, 7.69 to 15.78%
for Blue tongue disease and 39.00% for leptospirosis.
In addition, seropositivity was also observed for Orf
at Kodai hills.

Survey of livestock market and sheep marketing
channels: The visit was undertaken to study the
livestock markets of Tirunelveli district. Out of 9
existing markets, five were surveyed to document
their functioning, channels, facilities and
constraints faced by farmers in livestock market.
In these markets around 150 to 700 sheep were
sold on every market day and fully controlled by
middlemen. Sheep herders paid Rs. 2500 for lamb,
Rs. 3500 for culled sheep, Rs. 4000 - 5000 for ewe
and Rs. 6000 - 7000 for ram. In most of the markets,
shelter for animals are insufficient while facilities for
veterinary care, loading and unloading, weighment
of animals are not available.

Popularization of package of practices: Off and
on campus training programmes (6 each) were
organized for farmers. In this programme, a total
of 405 farmers was imparted training on different
aspects of sheep management practices. A training
cum animal health camp was also orgnanized at
Yelegiri hills (Vellore district). A total number of
600 sheep and goats and 300 cattle was treated or
vaccinated in the camp.

Project: ~ Improvement in the livlihood of tribes
through sheep and goat production in
tribal areas of Rajasthan

Code: TSP/01/01/X1I
Team: SMK Nagqyvi, SL Sisodia and Roop Chand
Duration: April 2014 - March 2017
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A Dbase-line survey was conducted in
Dungarpur district and a total of 200 tribal farmers
were identified and registered under the project.
Patanwadi sheep (70 ewes and 10 rams) and Sirohi
bucks (10) were distributed to tribal farmers
including 14 tribal widows. The farmers were
demonstrated improved technologies on livestock
health and agriculture at regular interval through
camps, trainings, exposure visits and chopal. The
other inputs distributed were veterinary medicine
kits (220), seed of maize, moong, guar, cenchrus,
lucern, sudan, bajra, jowar, vegetables, spices and
azolla, biofertilizer and minor agricultural tools
(300). Agricultural camps (10), Kisan goshti (9),
field day (9), chopal (2) and exposure visit (1) were
organised.

Kisan Gosthi

Germ plasm distributed to tribal farmers




ICAR Sponsered Projects

Title: Genetic improvement of Malpura sheep

for mutton production in farm and field

Sponsoring ICAR Mega Sheep Seed Project
agency:

GR Gowane, Ved Prakash, Arun Kumar,
Rajkumar Chahal, Kalyan De and OP Koli

Duration: April 2013 - March 2017

Team:

In the farm unit, the least squares means for body
weight of lambs at birth, 3, 6 and 12 months of age
were 3.34, 18.19, 29.32 and 37.72 kg, respectively. At
the age of 6 month, 90.5% of lambs weighed more
than 25.01kgin flock. Average daily gains during 0-3,
3-6 and 6-12 months were 164.82, 121.90 and 35.46
g, respectively. The overall means for 1* six monthly,
adult six monthly and adult annual GFY were 0.752,
0.494 and 0.954 kg, respectively. Survivability at 0-3
months, 3-12 months and adult stage were 97.64,
98.15 and 97.15%, respectively. Tupping rate was
98.60% whereas lambing rate on tupped basis was

Malpura ram distribution

97.44%. A total of 75 Malpura sheep were sold to
progressive farmers and government agencies.

In the field flocks, a total of 37 farmers were
covered under the programme. The average body
weight at birth, 3, 6 and 12 months of age were 3.35,
14.96, 21.30 and 31.20 kg, respectively. The lambing
rate was 82.91% on ewes available basis.

Title: Improvement of Marwari sheep for carpet

wool production through selection
Sponsoring ICAR project on sheep improvement
agency:

Team: HK Narula, Ashish Chopra, PR Sharma,

M Ayub and Vimal Mehrotra
Duration: April 2012 - March 2017

To improve the Marwari sheep for producing
1.5 kg adult annual GFY with 30-40y fibre diameter
and around 50% medullation percentage, an elite
flock is being maintained at Arid Region Campus,
Bikaner.

The overall least squares means of birth, 3, 6 and
12 month’s weight were 3.37, 17.90, 25.11 and 34.55
kg, respectively. Average daily gains during 0-3, 3-6
and 6-12 months were 159.81, 79.72 and 49.16 g,
respectively. The annual tupping and lambing rate
on tupped basis were 97.66 and 93.61%, respectively.
The least squares means for adult spring, autumn,
annual and lambs 1% and 2™ clip were 0.793, 0.703,
1.526, 0.638 and 0.690kg, respectively.
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The least squares means for fibre diameter, hetro
fibres, hairy fibres, medullation, staple length and
crimp were 41.74y, 35.95%, 24.93%, 60.89%, 5.30 cm
and 0.61 per cm, respectively. The annual mortality
was 1.80% and ranged from 0.22% (hogget) to
1.61% (adult). The selection differentials were 4.80
kg and 323 g for 6 months body weights and first
six monthly GFY, respectively. A total of 96 sheep
(68 male and 28 female) was sold to government
organization / NGOs / developmental agencies for
genetic improvement in the animals of farmers in
the breeding tract of Marwari breed.

Data on 4964 individuals (1998-2015) were used
for estimating the status of inbreeding in flock. The
mean inbreeding for a period of 18 years was 0.47%.
Out of 4964 animals, 35.11% were found to be
inbred. The study suggested for introducing novel
germplasm of true to breed Marwari from field to
avoid inbreeding with simultaneously increasing
the variability in the flock.

Title: Evaluation and genetic improvement of
Magra sheep in field

Sponsoring ICAR Network project on sheep

agency: improvement

Team: AK Patel, HK Narula, Ashish Chopra,
Nirmala Saini and M Ayub

Duration: April 2012 - March 2017

The overall least squares means of birth, 3, 6 and
12 month’s weights were 3.28, 18.53, 26.90 and 35.67
kg, respectively. The overall least squares means
for ADG (0-3M) and ADG (3-6 M) and ADG (6-
12 M) were 169.40, 92.31 and 50.50 g, respectively.
The annual tupping and lambing rate on tupped
basis were 94.68 and 91.92%, respectively. The least
squares means for adult annual, spring, autumn and
winter GFY were 2.307, 0.655, 0.752 and 0.837kg,
respectively.

The least squares means for GFY in 1%, 2™
and 3 clip from lambs were 0.713, 0.862 and
0.655kg, respectively. The least squares means
for fibre diameter, hetro fibres, hairy fibres,
medullation, staple length and crimp were 34.40y,
22.56%, 12.28%, 32.40%, 6.30 cm and 0.71 per cm,
respectively. The annual survivability varied from
0.29% (Adult) to 1.40% (3-6 month). A total of 187
superior Magra sheep was distributed or sold to the
farmers for genetic improvement of their flocks.

Three centers (Kotra, Kanasar and Jaalwali) were

Magra ram

identified on the basis of survey and availability of
animals. The overall mean body weights at birth,
3, 6 and 12 months were 2.60, 16.15, 22.33 and
30.34 kg, respectively. The lambs at 3 month weight
were heavier at Kanasar centre than other centers.
However the weight at six month was almost similar
in Kotda and Kanasar.

Magra rams distribution to farmers

The overall per clip GFY in hogget (3 times a
year) was 0.543 kg (ranged from 0.437kg in Jaalwali
to 0.581kg in Kotra) and in adults 0.698kg (ranged
from 0.558kg in Kanasar to 0.796kg in Kotra). The
means for fibre diameter, medullation, pure fibre
and staple length were 35.16y, 36.93%, 63.06% and
6.82 cm, respectively. The overall lambing rate was
75.75% on ewes available basis and maximum in
Kanasar (77.94%) followed by Jalwali (76.07%) and
Kotra (74.38%). The overall mortality was 7.30%
(7.00% in Kotra to 7.80% in Kanasar). A total of 17
camps and 13 training programme was organized.

A survey in breeding tract of Marwari sheep was
conducted and areas of dominant sheep population
were identified for physical characterization of
Marwari sheep. A total of 271, 347 and 209 flocks in
Barmer, Jalore and Jodhpur district were surveyed.
Based on 36222 sheep from 481 flocks, average flock




Title:

Sponsoring ICAR Network project on Animal

agency: Genetic Resources

Team: Ashish Chopra, AK Patel, HK Narula and
Vimal Mehrotra

Duration: April 2014 - September 2016

Characterization of Marwari sheep

size of 75.30 sheep was recorded and it varied from
66.84 (Barmer) to 85.48 (Jodhpur). On an average,
54.87% sheep were found breedable in flock. Four
different phenotypic strains (Marwari - 11.1%,
Black face, long eared (Lapadi/Tepi - 32.82%, Kheri
type — 30.85% and Kaajli - 16.61%) were observed.
Biometric observations showed short ear length.

Title: Genetic improvement of Sirohi goats for

meat and milk production

Sponsoring ICAR AICRP project on goat

agency: improvement

Team: SS Misra, Arun Kumar, Indrasen Chauhan
and AK Prasad (up to 20.02.2016)

Duration: April 2012- March 2017

The overall least squares means for body weights
at birth, 3, 6 and 12 months of age were 3.05, 12.16,
18.63 and 30.47 kg, respectively. The average daily
gain was 101.12 and 67.54 g from 0-3 months and
3-12 months of age, respectively. The least squares
means of milk yield at 90 days, 150 days, total
lactation milk yield and lactation length were 65.65,
92.52 and 105.15 kg and 191.71 days, respectively.
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The annual tupping and kidding rate on tupped
basis was 94.64 and 102.92%, respectively with a
litter size of 1.15. The annual mortality rates in 0-3,
3-6, 6-12 month age groups and in adults were 5.92,
1.60, 1.21 and 1.53%, respectively. A total of 172
goats (103 male and 69 female) was sold to farmers,
Government and non-government agencies. In
addition to these, five superior Sirohi bucks were
distributed free of cost to five registered goat farmers
for breeding and improvement.

Title: Network / outreach project on estimation

of methane emission under different
feeding systems and development of
mitigation strategies

Sponsoring ICAR Network / outreach project
agency:

Team: RS Bhatt and A Sahoo

Duration: April 2012 - March 2017

Methane emission per day from ram grazing in
pasture was lower (P<0.05) than those supplemented
concentrate. However, when expressed per kg DM
intake and per kg digestible DM intake, methane
emission was lower (P<0.05) in concentrate
supplemented group. Digestibility of DM, OM, CP,
NDF and ADF was higher (P<0.05) in supplemented
group as compared to grazing group.

Rams fitted with SF6 assembly for methane estimation

Methane emission per day was similar in rams
fed with complete feed block and concentrate plus
roughage separately, however, when expressed per
kg DM intake and per kg digestible DM intake,
methane emission was less with complete feed block
feeding due to higher DM intake.

Methane emission per day was higher
(P<0.05) in control followed by eucalyptus leaves
supplemented group and lowest value was observed
with saunf straw fed group. When expressed per kg
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Methane emission rate under different feeding regime
in adult rams

DM intake and per kg digestible DM intake, lambs
fed saunf straw produced lowest (P<0.05) methane
and highest value was recorded with eucalyptus
leaves supplementation.

Title: Veterinary type culture - Rumen microbes

Sponsoring ICAR - Network project
agency:
Team: A. Sahoo and RS Bhatt

Duration: April 2012 - March 2017

Molecular characterization of fiber degrading
bacteria from sheep: Thirty one morphologically
and biochemically characterized isolates were
subjected to molecular characterization. A total
of 26 isolates were molecularly identified having
potential fiber degrading activity.

Isolation and characterization of tannin degrading
bacteria from sheep: Samples of rumen contents
collected for isolation of tannin degrading bacteria
from adult sheep maintained on taniferous diet
with Khejri (Prosopis cineraria) leaves for adaptive
proliferation of tannin  degrading/adapting
microbes. A total of 18 isolates were characterized
morphologically and biochemically including
enzymatic properties to show potential tannase
activity.

Submission of promising isolates of rumen microbes
to NCVTCC: A total of thirteen isolates of fiber
degrading bacterial cultures have been submitted to
NCVTCC at NIANP Bengaluru.

Meta-genomic analysis to study diversity of rumen
bacteria in sheep: Rumen contents from Malpura
and Fat-rump (Dumba) sheep were collected,
processed and sent for metagenomics studies
for studying microbial diversity with respect to
dominant population, species diversity, functional
and metabolic group analysis, etc.

Title: Assessing resilience of small ruminant
production under changing climate

condition in semiarid zone

Sponsoring ICAR -NICRA

agency:

Team: A Sahoo, P Thirumurugan, SMK Nagqvi,
Kalyan De and Rajni K Paul

Duration: April 2012 - March 2017

Nutritional manipulation to enhance resilience
against climate related stresses during summer

High moisture feed to combat water and nutritional
scarcity during hot summer: On-third of total
water requirement of sheep could be met through
feeding of locally available high water containing
succulent feed, e.g. Azolla, silage (Oat 75% + Ardu
25%) and water melon (farm waste) with a moisture
content of 95.8, 76.6, 95.1 and 71.3%, respectively.

Feeding of native thorny cactus (Opuntia sp.) as
a source of feed and water: The thorny variety of
cactus (Oputia polyacantha), native to semi-arid
Rajasthan has 76.6% moisture and could be fed to
sheep after burning the thorns followed by chaffing.
An amount of 1.4 litre water and 424 g of DM was
made available to sheep through feeding of native
thorny cactus.

Conservation and feed banking to sustain
nutrition during scarcity: Ten different type of
silages involving different plant biomass, e.g. cholai,
cenchrus grass, barley, oat, bajra, lucerne, ardu
leaves, morianga leaves, cactus were prepared
in bags and drums and stored for feeding during
scarcity.

Effect of feeding cactus, azolla and silage to sheep
during summer on oxidative stress indices: Total
antioxidant capacity (TAC) in plasma increased in
cactus and silage feeding. Feeding of cactus showed
a positive effect in ameliorating oxidative stress as
evidenced from a decrease in plasma MDA levels.
The oxidative stress Index (OSI) decreased in azolla,
cactus, silage supplemented.

Studying shelter/environmental variables to provide
resilience against climate related stresses

Effect of environment and antioxidant feeding on
stress response of weaned lamb: The physiological
response parameters (rectal temperature, pulse rate
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Cactus feeding to sheep

etc.) were significantly lower in the thermo-neutral
environment of a climate chamber. There was
increased plasma catalase and SOD activity in both
the antioxidant supplemented and temperature
controlled group kept in climate chamber indicating
positive effect on resilience to stress on lambs during
summer.

Title: AICRP on nutritional and physiological

approaches for enhancing reproductive
performance in animals

Sponsoring ICAR - AICRP
agency:

Team: SK Sankhyan, Krishnappa B and Rajeev

Kumar

Duration: April 2013 - March 2017

Based on survey (500 flocks of 31 districts)
infertility in animals of Rajasthan was found around
11.42%. The body weights of the animals were
ranging from 25-31 kg. The BUN level of <16mg/dl
wasrecorded which showed deficiencyof proteinand
energy. Acute copper and marginal zinc deficiency
were also recorded. This information indicates that
small amounts of protein supplementation along
with micro minerals can improve fertility.

Sirohi goats at the end of major breeding season
(May-July) were grouped into anoestrus and sub-
oestrus based on their basal P, fluctuation. WBC
and neutrophil counts were significantly (P<0.05)
higher in anoestrus than sub-oestrus group.
The mineral and protein status as well as stress
condition of anoestrus and sub-oestrus goats were
almost similar.
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In-vivo fertility studies on anoestrus and sub-
oestrus Sirohi goats: Sixteen goats (BCS 3 and
above) were selected for the experiment. Serum
sampling was done two times from all the animals
at 10 days interval to monitor the progesterone level
by RIA-kit method. All the animals were induced
for oestrus by placing Avikasil-s for 15 days in the
doe vagina. On 15" day Avikasil-s sponge was taken
out and animals were injected with 200IU PMSG.
Animals were bred naturally on heat detection with
breedable bucks. Though the magnitudes of heat
induction and kidding were similar between two
groups, multiple births were higher in anoestrus
group (100%) than the sub-oestrus goats (12.5%).

Studies of haematology, blood biochemistry and
mineral status of normal, anoestrus, and repeat
breeder ewes: It was found that anoestrus animal
differed significantly with higher levels of Ca,
P and blood urea. WBC and neutrophils were
significantly higher in anoestrus and repeat breeder
ewes compared to normal fertile ewes.

Biotechnological approach to identify the problem:
High quality DNA was extracted from sheep (110)
and goats (37). and preserved in -80°C for further
use. Single nucleotide polymorphisms (SNP) in
progesterone receptor exon 4 were analyzed in
fertile and infertile ewes for possible association
with infertility. A total of 39 sequences of PR gene
(627 bp fragments) were aligned for SNPs. SNPs
(13) were noted in the 627 bp fragments, which is
mostly in intronic region. One missense mutation
was noted in the exonic region where Histidine
(H) is replaced with tyrosine (Y). Furthermore,
nucleotide variations were associated with infertility

Purified PCR product (ovine PR; exon 4) Lane L: 100 bp DNA
ladder, Lane 1-6: PCR product
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of the ewes however no association was established
with any of the 13 SNPs identified.

Title: Deciphering the mechanism of aberrant

maternal recognition of pregnancy (MRP)
events in sheep and buffalo under heat
and nutritional stress

Sponsoring ICAR - NFBSRA
agency:

Team: Davendra Kumar, SMK Naqvi and RS

Bhatt
Duration: April 2011 - December 2015

Effect of combined stress (nutritional + heat) on
physiological response, blood biochemical profile,
ovulation rate, fertility and embryo production in
super-ovulated Malpura sheep: Combined stress
caused significantly increase in water intake,
respiration rate and rectal temperature and blood
urea level. On the other hand there were significant
decrease in average daily gain, T, concentration
and body weight. The effect of combined stress on
pulse rate, total protein, albumin, cholesterol, T,
cortisol, progesterone and insulin was statistically
non-significant. The ovarian response, ovulation
rate and embryo production decreased and number
of large follicles (anovulation) increased under
combined stress.

Effect of combined stress (nutritional + heat)
on physiological response, blood biochemical
profile, endocrine profile, antioxidant and minerals
profile during MRP in Malpura ewes: Ewes were
synchronized for oestrus using intra-vaginal
sponges and eCG protocol. The ewes were hand
mated and collected endometria at day 13 after
mating. The samples were supplied to NIANP,
Bangalore for further studies on MRP. Combined
stress significantly (P<0.01) increased water intake
and rectal temperature. The duration between
sponge removal and onset of oestrus decreased

Sheep ovaries with corpus luteum and large follicle

due to combined stress but the differences were
statistically non-significant. The oestrus duration
increased significantly (P<0.05) due to combined
stress.

Title: All India Network programme on gastro-

intestinal parasitism
Sponsoring ICAR Network project
agency:

Team: D Singh, CP Swarnkar and FA Khan

Duration: April 2012 - March 2017

Based on bioclimatographs for 2015-16, the
period suitable for propagation of H. contortus
in Rajasthan was found from June to early
October and from October to March for
Trichostrongylus spp.

Impact assessment of modified worm management
programme (MWMP) in sheep flocks: The MWMP
(one drench / annum) was implemented and
tested on farmer’s and farm flocks of Rajasthan. A
total of 7831 faecal samples from sheep and 302
samples from goats were evaluated for GI parasites.
The incidence of strongyle worms varied between
months in sheep flocks managed semi-intensively
at farm or field in Rajasthan. In farmer’s flock the
incidence of strongyle remained higher (>50%)
during June to September in MWMP and during
May to September in CWMP. In comparison to
field flocks, higher incidence of strongyle infection
was observed in flocks of both the farms. In farm
flocks the monthly incidence varied from 65.6%
(January) to 98.7% (June) under MWMP at
CSWRI, Avikanagar and from 48.0% (March) to
100.0% (May-June) under CWMP, from 46.1%
(July) to 94.7% (May) under MWMP and from
20.3% (December) to 95.7% (May) under TST
approach at SBEF, Fatehpur. The annual incidence
of Trichuris spp and Strongyloides papillosus ranged
from 0.76% and 2.75% in field flocks to 1.58% and
9.54% in farm flocks, respectively. The prevalence
of S. papillosus was higher during the period from
March to August in field flocks and from March to
November in farm flocks. The annual incidence of
Amphistomes in field flocks was 16.49% and ranged
from 2.75% (December-February) to 32.52% (June-
August) with distinct seasonal variation. The annual
incidence of Fasciola gigantica was only 0.02%. None
of the sample was found positive for Schistosoma
indicum. The annual incidence of Moneizia was
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slightly higher (3.39%) in field flocks compared
to farm flocks (2.88%). The annual incidence of
Eimeria spp remained ranged from 25.38% in field
flocks to 37.32% in farm flocks.

In field flocks, mean FECs varied significantly
(p<0.001) from 13.87 (March) to 1428.38 epg
(August) in MWMP and from 15.04 (March) to
933.41 epg (September) in CWMP flocks. In semi-
arid region, the monthly intensity of strongyle
infection was significantly higher in farm flocks
compared to field flocks however, the pattern
remained almost similar. At Avikanagar monthly
FECs varied from 210.42 (January) to 2797.37 epg
(July) under MWMP. In arid region at SBE, Fatehpur,
the monthly intensity of strongyle infection varied
from 386.67 (December) to 1818.52 epg (June)
in MWMP, from 216.00 (March) to 3450.00 epg
(June) in CWMP and from 32.81 (December) to
4951.35 epg (August) in TST approach. During the
favourable season, the proportion of animals having
>1000 epg varied from 8.1 to 33.8% in MWMP and
from 14.4 to 34.3% in CWMP flocks under field
conditions. In farm flocks managed under MWMP,
relatively higher proportion of sheep (>50%) were
found to posses >1000 epg during June to August
at CSWRI, Avikanagar and during May to June at
SBE Fatehpur.
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Intensity of strongyle infection under modified worm
management programme in sheep

On coproculture, monthly prevalence of
H. contortus in field flocks ranged from 27.0%
(January) to 97.1% (September) with predominance
from May to December. The proportion of
Trichostrongylus spp was low (<5%) during May to
September but increased (23-37%) during October
to April. From January to March, predominance
(>40%) of Oesophagostomum spp was observed.
At CSWRI farm, a predominance of H. contortus
was encountered from May to August with higher
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occurrence of Trichostrongylus spp from September
to December and of Oesophagostomum spp during
January-March. At SBF farm, the proportion of
H. contortus remained maximum (>80% during
May-January) in all the months. The proportion of
Oesophagostomum spp was increased moderately
in February and March. The pasture infectivity
was observed only during the monsoon (July to
September) in both field and farm conditions.

During the year 2015-16 in field flocks, the
lambing rate ranged from 82.05 (MWMP) to
103.16% (CWMP). The annual morbidity rate varied
from 61.53 (CWMP) to 81.04% (MWMP). The
annual mortality rate varied from 6.44 (MWMP)
to 8.96% (CWMP). The total annual expenditure
and net annual income per 100 sheep varied from
Rs. 11209.0 (MWMP) to Rs. 28067.0 (CWMP)
and from Rs. 176351.0 (MWMP) to Rs. 235535.0
(CWMP), respectively. In farm flocks the lambing
rate on ewe available basis remained almost similar
(57-59%) in MWMP and TST programme. The
morbidity was marginally higher in flocks under
MWMP followed by CWMP and least in flocks
with TST approach while, mortality was higher in
flocks under TST followed by MWMP and least
in flocks with CWMP approach. The annual GFY
ranged from 0.797 kg/head (TST) to 1.166 kg/head
(CWMP). The analysis of pooled data (over the
years) for different treatment schemes exhibited
higher lambing, low morbidity and mortality in
MWMP and TST flocks.

Performance testing of simulation and forecasting
programme (FROGIN): The observed peak in
intensity of infection was one month earlier than
predicted peak in both the agroclimatic regions.

Evaluation of targeted selective treatment in sheep
against Haemonchus contortus: On the basis
of screening using eye color chart, the overall
proportion of animals in flocks exhibiting that
clinical anaemia (category 4 or 5) ranged from nil
in January to 6.82% in August. The proportion of
anaemic animals ranged from nil (Nov and Jan) to
5.16% (Aug) in dry female and male sheep and from
nil (Dec, Jan) to 8.05% (Oct) in pregnant / lactating
animals. On the other hand in hogget/weaners,
anaemic animals were found only in July and August.
The mean FECs in visually anaemic sheep ranged
from nil (Nov, Dec and Mar) to 12984.0 epg (Aug).
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The haematological profile exhibited that mean Hb,
PCV, TEC, MCH, MCHC and MCV ranged from
4.80 (Aug) to 8.90 g% (Mar), 11.87 (Aug) to 19.21%
(Oct), 1.32 (Aug) to 2.96 million/mm?* (Mar), 21.08
(Apr) to 42.53 pug (Feb), 29.00 (Dec) to 51.42%
(Mar) and from 54.89 (Apr) to 139.66 |’ (Dec),
respectively. The magnitude of erythrocytic indices
revealed that majority (68.56%) of visually anaemic
sheep had hyperchromic - macrocytic anaemia.
Based on color chart, a total of 17.89% of the animals
were drenched with anthelmintic. Application of
TST approach in sheep flock was correct (infected
and drenched) in 72.33% occasions.
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Studies on hypobiosis in Haemonchus contortus:
Out of 196 abomasi, 75.0% were found positive
for H. contortus infection. The maximum (36.7%)
of abomasi were found to posses only adult H.
contortus followed 32.7% by adult H. contortus
and L, and 5.6% only L. The monthly profile
exhibited a sharp decline in abomasi harbouring
only adult worms from September to April
The digestion of the abomasal mucosa revealed
presence of hypobiotic H. contortus larvae in
significant proportion during November to March.
The monthly mean number of adult H. contortus
in sheep remained >300 per abomasum during
the period from May to September. The numbers
of L, in abomasal mucosa low during February to
October and started rising from November and
reached to a peak in December (65.7 L, / abomasi).
The analysis of ratio of adult to L, in abomasi showed
higher proportion of L, from October to February
as compared to proportion of adult worms. The
age-wise analysis exhibited maximum proportion
of L, (5.78%) in hoggets followed by adults (4.52%)
and minimum in weaners (0.90%). Sex of animal
had non significant influence on ratio of adult
to L, in abomasi. Breed-wise proportion of L, in

abomasi ranged from 0.12% in Chokla to 10.67% in
Dumba crosses.

Interaction between thermal humidity index, cortisol
level and regulation of strongyle worms in sheep: At
Avikanagar, the monthly THI varied significantly
(p<0.001) from 16.26+0.37 in December to
32.7240.26 in June. The monthly THI values
indicated that for sheep flocks at farm, the period
of non-stress, moderate stress and extreme stress
was from December to March, November and April
to October, respectively. The monthly mean FECs
varied significantly from 175.0+45.6 (February)
to 2853.3£689.5 epg (July). The overall mean
monthly plasma cortisol level ranged significantly
from 9.27+1.02 (August) to 36.74+5.76 m mol/L
(March). On Pearson correlation, a significant
positive correlation (r* =0.305) was found between
monthly FECs and THI. The correlation between
monthly cortisol level and THI was negative and
significant (r’= - 0.140). A low positive correlation
(r* = 0.030) was observed between monthly FECs
and cortisol level. During the period from August to
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Interaction between monthly THI, cortisol and FEC

December lower level of cortisol in sheep inspite of
higher THI suggested that climatic stress during the
period was compensated by good plane of nutrition
to sheep due to increased biomass in grazing area
and reduced walking distance/stress.

The monthly magnitude of THI and proportion
of L, were negatively correlated (r* = -0.671,
p<0.001), however non significant and poor
correlation was observed between the proportion of
L, and level of cortisol (r* = 0.057). Thus, the results
of study suggested no role of host related factor
(cortisol) in hypobiosis phenomenon in strongyle
worms. The correlation between single climatic
stress and level of cortisol did not yield their role
in initiation and resumption of hypobiosis and



further studies involving nutritional and walking
stress (multiple stress) need to be undertaken to
elucidate the exact cause of hypobiosis in strongyle
nematodes of sheep.

Title: Network programme on veterinary type

culture

Sponsoring ICAR Network project

agency:
Team: GG Sonawane and Fateh Singh
Duration: April 2012 - March 2017
On the basis of cultural examination,

biochemical test and 16s rRNA PCR sequencing,
Staphylococcus chromogenes, S. epidermidis, S.
haemolyticus and S. aureus from mastitis cases,
Acenetobacter sp, Pseudomonas sp, Staphylococcus
sp, Enterococcus sp, Enterobacter sp, Klebsiella sp,
Alcaligenes faecalis, Proteus mirabilis, Morganella
morganii, Brevundimonas nejangsanensis,
Brevibacterium sp and Kocuria sp from PM cases
and Mannheimia haemolytica and Pasteurella
multocida from pneumonic cases were identified. A
total of 24 bacterial was submitted to VTCC, Hisar.
Antibiotic sensitivity test with milk revealed that the
organisms causing mastitis are completely resistant
to trimethoprim, amphotericin B, cloxacilin,
methicilin and furozolidone and highly sensitive to
rifampicin, ofloxacin, norfloxacin, choramphenicol,
ciprofloxacin, doxycyclin, chlortetracyclin, and
penicilin G.

Title: All India Network programme on
neonatal mortality in farm animals

Sponsoring ICAR Network project

agency:

Team: CP Swarnkar, GG Sonawane and Kalyan
de

Duration: November 2014 - March 2017

Retrospective study on neonatal mortality in sheep:
Over the period from April 1991 to March 2014, the
retrospective analysis revealed that in Rajasthan,
irrespective of sheep breeds and agro-climate, the
overall contribution of neonatal mortality to total
pre-weaning mortality was 59.3% (varied from
57.1% in arid to 59.6% in semi-arid) with maximum
(43.4%) contribution by lambs of 0-7 days of age.
Breed-wise proportion of neonatal mortality in
total pre-weaning mortality ranged from 42.1% in
Magra (arid) to 70.4% in Garole x Malpura (semi-
arid). An inverse relationship was found between
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age of lamb and % contribution to pre-weaning
mortality. However, pattern was completely reversed
in both the agroclimatic regions with maximum
contribution by 0-1 day old lambs (22.6%) in semi-
arid region compared to by 4-7 days old lambs
(15.4%) in arid region.
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Contribution of age groups in lamb mortality

The overall annual neonatal mortality was
4.92% (ranged from 1.10 (Chokla) in arid to 20.94%
(G/K) in semi-arid region). The overall annual
neonatal mortality in native, crossbred, pure prolific
and prolific crosses was 3.38, 4.60, 20.61 and 7.76%,
respectively. Year-wise mortality varied from 0.90
(02-03) to 8.93% (96-97) in native breeds, 0.54 (98-
99) to 12.50% (92-93) in crossbred, nil (09-10) to
56.25% (97-98) in pure prolific and nil (98-99) to
14.74% (04-05) in prolific crosses. Among native
breeds of sheep, the agroclimatic conditions found
to have evident influence on neonatal mortality with
significantly higher rate (5.12%) in semi-arid region
compared to 1.86% in arid region. Further break-up
of neonatal mortality exhibited that it was almost
3-times higher during hebdomadal phase (3.60%)
compared to post-hebdomadal phase (1.32%). In
hebdomadal period, the overall mortality ranged
from 0.74% (late phase) to 1.68% (immediate
phase).
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Annual neonatal mortality in sheep

Causes of neonatal mortality in lambs: Irrespective
of type of sheep, the affections of GSS (predominated
by septicaemia / toxaemia along with debility
and exposure) accounted for maximum (31.20%)
neonatal mortality followed by neonatal inanition
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(24.88%), affections of respiratory system (17.72%)
and alimentary system (9.86%) at CSWRI in
semi-arid region. On the other hand at ARC,
Bikaner in arid region, the affections of respiratory
system accounted for (32.57%)
neonatal mortality followed by affections of GSS
(predominated by heat stroke) (26.61%), alimentary
system (16.97%) and tetanus (8.26%). At CSWRI,
system-wise profile exhibited slightly higher
contribution by affection GSS and alimentary
system during hebdomadal phase and by affection
of respiratory system during post-hebdomadal
phase. At ARC, the contribution by affections of
GSS (mainly heat stroke) was significantly higher in
hebdomadal phase and by affection of respiratory
system during post-hebdomadal phase. Death due
to neonatal inanition (24.88% contribution) at
CSWRI and tetanus (8.26%) at ARC were major
specificentities. Similar trend was found for causes of
neonatal mortality in prolific and non-prolific sheep
breeds at CSWRI, Avikanagar, however,
on comparison, contribution of affections of
GSS  (septicaemia/toxaemia) and  neonatal
inanition was higher in non-prolific and prolific
breeds, respectively. Age specific profile during
hebdomadal phase showed relatively higher
contribution of septicaemia / toxaemia in non-
prolific breeds and of neonatal inanition and
exposure in prolific breeds.

maximum

In native breeds during neonatal age, affections
of GSS, and neonatal inanition predominated at
CSWRI, Avikanagar while affections respiratory
system, GSS, alimentary system and tetanus
predominated at ARC, Bikaner. In hebdomadal
phase, affections of respiratory and alimentary
system contributed relatively more to neonatal
mortality in arid region compared to by neonatal
inanition in semi-arid region. In post-hebdomadal
phase, affections of respiratory and tetanus
contributed relatively more to neonatal mortality
in arid region compared to by affections of GSS
and neonatal inanition in semi-arid region.
Age specific analysis during hebdomadal phase
exhibited neonatal inanition as major contributor
in all age groups at CSWRI, Avikanagar while at
ARC, Bikaner predominant contributors were
enteritis, pneumonia and listeriosis in 0-1 day old
lambs, pneumonia and septicaemia / toxaemia in
2-3 day old lambs and septicaemia / toxaemia and
pneumonia in 4-7 day old lambs.

Factors affecting neonatal mortality

Sex: In native breeds at CSWRI, conditions of GSS
accounted for maximum mortality (34.36-36.65%)
in both the sexes followed by neonatal inanition
(21.59-22.71%). On the other hand at ARC, Bikaner
affections of respiratory system contributed
maximum (28.02-35.96%) to the neonatal mortality
followed by affections of GSS (24.56-30.34%).

Dam’s age at lambing: In native breeds at
Avikanagar, the affections of GSS were main
contributor in lambs born from up to 6 yr old ewes
compared to lambs born from >6 yr old ewes where
predominated by neonatal inanition. At Bikaner,
pneumonia was main contributor in lambs from
all the age groups of dam followed by septicaemia
and enteritis. Age-wise analysis revealed that at
Avikanagar hypothermia (exposure) and debility /
low birth weight contributing significantly (around
24%) to neonatal mortality in lambs from <2yr
old dams. In lambs from ewes of <2yr of age,
contribution of neonatal inanition increased up
to 4-7 days of lambs however reverse pattern was
observed in lambs from ewes of 2-4 yr of age. At
Bikaner, pneumonia was main contributor in
lambs from all the age groups of dam followed
by septicaemia and enteritis. Age-wise analysis
revealed predominance of enteritis (0-1 day),
pneumonia (2-3 days) and septicaemia (4-28 days)
inlambs from <2 yr old ewes. Pneumonia ((0-1 day),
septicaemia (2-28 days), enteritis and tetanus (4-7
days) were major contributor in lambs from 2-4 yr
old ewes. Septicaemia (0-3 day), pneumonia (3-28
days) and tetanus (4-7 days) were major contributor
in lambs from > 6 yr old ewes. In lambs from 4-6
yr old ewes, pneumonia (0-3, 8-28 days) and heat
stroke (4-7 days) were major contributors.

Lamb’s birth weight: dam’s weight at lambing:
At Avikanagar, contribution of neonatal inanition
to overall neonatal mortality was higher in lambs
with birth weight <1/10" of dam’s weight (22.50%)
compared to those with birth weight >1/10" of
dam’s weight (19.20%). At ARC, Bikaner, the
major contributors (pneumonia and septicaemia)
to overall neonatal contribution were significantly
predominated (34.84 and 22.58%, respectively) in
lambs with birth weight <1/10" of dam’s weight
compared to lambs with birth weight >1/10" of
dam’s weight (19.15 and 14.89%, respectively).



However, there was higher (19.15%) contribution of
tetanus in heavier lambs compared to lighter lambs
(3.87%).

Type of birth: The overall neonatal mortality rate in
prolific breeds / crosses showed almost similar trend
in both the types of birth with moderately higher
contribution of neonatal inanition (31.39%) in
lambs with multiple birth compared to single birth
(22.46%). In 0-1 day old lambs, % contribution of
causes were not affected by type of birth however,
contribution of debility was higher in multiple birth
lambs.

Retrospective analysis on pre-natal mortality in
sheep at CSWRI, Avikanagar: During the period
from April, 1991 to March, 2014, total of 541 pre-
natal deaths were recorded from 20239 pregnant
ewes. Out of total 541 pre-natal deaths, 27.36%
(148) deaths belonged to either stray matting or in
ewes purchase from field. Irrespective of breed, the
average annual pre-natal mortality was 2.67% and
varied from 0.65% (13-14) to 7.40% (04-05). Breed
wise it ranged from 0.36% (A/B) to 8.51% (G/K).
Around 70% of pre-natal deaths were restricted
during major lambing season (Dec-Feb) with
maximum in January (32.71%). The early embryonic
losses were too low (0.20%). The maximum pre-
natal deaths (47.08%) were contributed by foetus
of >145 days of age followed by 121-145 days old
foetus (43.06%). Pre-natal mortality was maximum
(42.57%) in 2-4 yr old ewes followed by ewes up
to 2 yr of age (27.20%), 4-6 yr of age (21.62%) and
minimum (8.61%) in older ewes (>6 yr of age). The
overall pre-natal mortality was relatively higher in
ewes with 25.1-28.0 kg body weight at matting in
non-prolific breeds compared to up to 22.0 kg body
weight at matting in prolific ewes. The interaction
between age of dam and age of foetus on pre-natal
death exhibited that irrespective of breed in all
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groups of dam’s age and dam’s weight at matting,
higher pre-natal losses were after 121 days of
pregnancy.

Interaction between wind chill index (Dec - Feb)
and neonatal mortality in lambs: Over the years
daily WCI pattern revealed that in agro-climate
of CSWRI, Avikanagar a significant increase in
number of extreme chill days (WCI >400.1 kcal/
m?/h) had occurred since December, 2003. The
distribution of mortality according to daily WCI
revealed that overall proportion of neonatal death
ranged from 2.10% (WCI <300 kcal/m?h) to
69.34% ((WCI >400.1 kcal/m?/h). The climatic
data showed that out of total days, majority of days
(64.99%) covered were of high to extreme chill in
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nature (WCI >400.1 kcal/m?h). The number of
days on which neonatal mortality occurred had a
linear and positive relation with WCI. The daily rate
of neonatal mortality found to possess a positive
and linear relation with WCI and ranged from 0.25
lamb death/day (WCI<300 kcal/m?/h) to 0.46 lamb
death/day (WCI>450.1 kcal/m?/h). It was found that
only entities responsible for EIS (debility, exposure,
inanition) had positive relation with WCI.

Disease investigation: On histopathology,
pneumonia (fibrinous and interstitial) and enteritis
was diagnosed. From the lambs E. coli, Klebsiella
sp, Enterobacter sp, Pasteurella sp, Proteus mirabilis,
Morganellamorganii Brevundimonas nejangsanensis,
Brevibacterium sp and Kocuria sp were isolated and
identified. Out of 27 DNA samples from aborted/still
born fetuses, none was found positive for Brucella,
Chlamydia and Toxoplasma infection on PCR. A
total of 108 faecal and 54 serum samples from lambs
affected with diarrhea were sent to CCPIL, IVRI. A
total of 562 faecal smears from lambs were observed
for the presence of cryptosporodial cyst and none
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Acute interstitial pneumonia

were found positive for cryptosporodial infection.
However on PCR assay, six samples (out of 17)
were found positive for cryptosporodial infection.
The overall incidence of Eimeria oocysts in faecal
samples was 62.63% and ranged from 6.38% in 0-7
days old lambs to 80.69% in >28 days old lambs.
In neonatal lambs, significantly higher incidence
(55.35%) was observed in lambs born during major
lambing season (Jan-Mar) compared to 25.86% in
lambs born during minor lambing season (Aug-
Sep). The overall distribution for magnitude of
infection exhibited maximum proportion for low
intensity (69.1% in neonatal phase and 76.9% in
post-natal phase).

Enteritis

Effect of late gestation dam’s body condition score
(BCS) on haemato-biochemical parameters in ewes
and lambs: Last trimester BCS had significant
(P<0.05) effect on ewes body weight and plasma
thyroxine (T,) levels. Ewes with higher BCS found
to have higher body weight and T, levels. The lambs
born from higher BCS ewes having significantly
(P<0.05) higher birth weight and plasma tri-iodo
thyroxine (T,) levels. BCS had non significant effect
on colostral immunoglobulin contents.

Effect of winter protection measures on micro-
environment in shed: Compared to un-protected
shed, significantly lower wind chill index and
higher temperature humidity index at night in wind
protected shed indicated that ewes and new born
lambs remained in better micro-environment in
wind protected shed than the open shed.




Externally Funded DBT/DST/CWDB Projects

Title: Genetic characterization of variability

in immune responses of sheep and goat
for PPR and ET vaccine elicited immune
response

Sponsoring Department of Biotechnology
agency:

Team: GR Gowane and Ved Prakash
Duration: April 2015 - March 2019

Variability in antibody response induced by
vaccination against Peste des petits ruminants
(PPR) in Malpura and Avikalin sheep: Average age at
vaccination of lambs was 108.45 days. A significant
variability for response to vaccination was observed
and per cent inhibition (PI) values were 33.94 and
62.73 on 0™ and 28" days post vaccination (DPV)
in Avikalin lambs, respectively. The corresponding
values in Malpura lambs were 29.80 and 58.70,
respectively. On 28" DPV, 82.35 and 76.19% of the
total lambs showed protective titre in Avikalin and
Malpura breed, respectively. Among environmental
determinants, breed, cohort, season and age at
vaccination were significant (P<0.05) sources of
variation. The estimate of heritability at 28" DPV
ranged from 0.021+0.12 (Malpura) to 0.54+0.28
(Avikalin). Factors determining the better odds of
protection needs to be exploited properly to assure
protection.

Genetic and environmental parameters determining
antibody response induced by vaccination against
PPR in Sirohi goat: Average age at vaccination was
142.43 days. Per cent inhibition (PI) values at 0 and
28" DPV were 22.50 and 71.8%, respectively. On 28™
DPYV, 94.92% of the total animals showed protective
titre. Among environmental determinants, cohort
and age at vaccination proved to be significant
(P<0.05) sources of variation. Higher 0™ DPV titre
was found to affect 28" DPV titre negatively. The
estimate of heritability at 0" DPV was 0.00+0.12,
however it revealed significant contribution from
maternal ermanent environment (c2=0.38+0.12). At

28" DPV, estimate of heritability was 0.34+0.16 and
c* was 0.25+0.15. Factors determining the better
odds of protection needs to be exploited properly to
assure protection.

Polymorphism in the Ovar-DRB1 alleles among
the Malpura and Avikalin sheep vaccinated for
PPR: Genetic analysis revealed rich diversity of
DRBI1 locus in sheep and in present study, 23
alleles in Malpura and 21 alleles in Avikalin were
obtained that included 9 novel alleles. The DRB1
locus was found to have positive evolutionary
selection. At protein level, high variability alike at
nucleotide level was observed. Allelic frequencies
revealed significant differences in the unprotected,
low responding protected and high responding
protected groups in both breeds. Allelic substitution
did not influence vaccine response significantly, for
most of the alleles, similarly genotypic association
was also statistically non-significant. Genotypes
D (DRB1*0312-*0312), X (DRBI1* KT321189.1-
*N4D) and P (DRB1*2402-*2402) ranked highest
for vaccine response in Malpura, however genotypes
P (DRB1*2402-*2402), F (DRB1*1608-*1608) and
A (DRBI*F-*N5D) ranked highest for Avikalin
sheep.

Ovar-DQA2 polymorphism in Malpura and Avikalin
sheep and its association with PPR virus vaccine
response: The DQA2 locus was found to have rich
diversity with 19 alleles in Malpura and 20 alleles
in Avikalin sheep, out of which, 7 were new alleles.
The locus was found to have positive evolutionary
selection. At protein level, high variability alike at
nucleotide level was observed. Allelic frequencies
revealed significant differences in the unprotected,
low responding protected and high responding
protected groups in both breeds. DQA2 *1101 that
is responsible for footrot susceptibility was absent in
bothbreeds. Allelicsubstitution showedlowresponse
for presence of 2 copies of *1401 in Avikalin sheep
probably due to 3bp deletion. Genotypic association
was not statistically significant, however high
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ranking genotypes in both breeds were identified.
Genotypes M (DQA2*0601-*1001) followed by
N (DQA2*N2-*0601) and P (DQA2*0901-*N3)
ranked highest for vaccine response in Malpura,
however genotypes F (DQA2* 0601-*1401), B
(DQA2*0102-*0102) and A (DQA2*0103-*0103)
ranked highest for Avikalin sheep.

Evaluation of variability in antibody response induced
by vaccination against Enterotoxaemia (ET) in
Malpura and Avikalin sheep: Effect of breed, season,
sex and age at vaccination was found to be non-
significant on vaccine response specific to epsilon
toxin. Effcet of genotypes (DRB1 and DQA2) was
found to be non-significant, however, ranking of
animals on the basis of vaccine response revealed
a trend. Genotypes W (Ovar-DRB1*N10-*F) and
S (Ovar-DRB1*N5-*F) ranked highest in DRBI1
similarly genotypes E (Ovar-DQA2*0601-*1101)
and C (Ovar-DQA2*0501-*0501) ranked highest
for DQA2 with regards to vaccine response.

Cytokine expression for PPRV vaccine response in-
vivo in Malpura sheep: m-RNA expression of IL2,
IL4, IL6 and INF-gamma was assessed for PPRV
vaccine response on several time points (0 day, 7',
14, 21, 28" and 45™ day). As compared to basal
level (0 day), fold change was observed in expression
of both Th1 and Th2 cytokines.
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Fold change expression in Interleukins post PPRV Vaccine at
mRNA level in naive Malpura lambs

Title: Value addition of meat and meat
products with conjugated linoleic acids
isomers through alteration of ruminal
bio-hydrogenation process using plant

bioactive compounds

Sponsoring Department of Biotechnology

agency:

Team: RS Bhatt, YP Gadekar, VK Saxena and A
Sahoo

Duration: April 2015 - March 2019

Six top feeds viz. Ardu (Ailanthus excelsa),
Neem (Azadirachata indica), Khejri (Prosopis
cineraria), Pala (Ziziphus nummularia), safeda
(Eucalyptus rudis), that are supposed to contain
promising phytochemicals and five important
grasses and straws viz. Cenchrus ciliaris, Cyamopsis
tetragonoloba, Foeniculum vulgare, Avena sativa and
Phaseolus aureus, commonly available/grown in
the semi-arid region were collected during harvest
and analyzed for total phenols, antioxidant activity,
favonoides and saponin contents. P. Cineraria, E.
rudis, Z. nummularia and A. indica leaves contain
6.73,5.29,2.73 and 2.25% total phenols. Flavonoides
content was higher (27.71 mg) in E. rudis leaves
followed by P. cineraria (19.09 mg), Z. nummularia
and A. excelsa leaves.

Fatty acid profile of sheep reared on grazing
from rural areas revealed that the level of w-6 and w
-3 fatty acids were higher in longissimus dorsi (LD)
muscle as compared to adipose tissue and their
ratio was appropriate both in adipose tissue and
LD muscle, respectively. Fatty acid profile of sheep
reared on intensive feeding system revealed that the
level of w-6 was higher in LD muscle as compared to
adipose tissue, whereas that of w -3 fatty acids was
higher in adipose tissue and low in LD muscle. The
ratio of w-6 / w -3 was low in adipose and higher in
LD muscle.

With linseed and calcium soap supplementation
no marked difference was observed in fatty acid
profile of adipose fat of lambs however in muscle
level of w-6 fatty acid was lower and that of w-3 is
higher with linseed supplementation as compared
to calcium soap and control diet and as result the
ratio of these two fatty acids is most appropriate
as compared to other two groups. CLA with two
double bonds were higher in linseed supplemented

group.
Title: Functional assays of the bone
morphogenetic  protein  receptor-1B
associated with high prolificacy in sheep

Sponsoring Department of Biotechnology
agency:

Team: Satish Kumar, Davendra Kumar, Rajiv
Kumar, Basanti Jyotsana and S.M.K.
Nagqvi

Duration: March 2015 - March 2019




A fragment of the BMPR-1B gene of prolific
GMM sheep (Homozygous, FecB*®) and non-
prolific GMM (non-carrier, FecB**) was sequenced.
A to G mutation at 746bp position in the BMPR-
1B gene was found in GMM sheep (BB) as similar
to Australian Booroola Merino sheep, while A was
present at 746 bp in non-carrier GMM sheep.

The granulosa cells from prolific GMM (FecB*®),
non-carrier GMM (FecB**) and Malpura (FecB**)
were isolated and cultured in McCoy’s 5A medium
along with growth factors and sub-cultured up to
passage 9.

It is indicated the expression of BMP-2 was
down regulated in prolific GMM sheep ovary
(FecB"®) as compared to Malpura sheep ovary
(FecB**). Expression of the SMAD-3 and BMP-
15 was significantly (P<0.05) higher in the GMM
(FecB™*) as compared to GMM (FecB*) sheep
ovary. It is indicated that SMAD-3 and BMP-15 are
down regulated in homozygous animals than the
non-carrier animals.

Culture of the granulosa of Malpura, GMM (BB) and
GMM (++) sheep follicles
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Itisindicated that all studied genes are expressed
in the sheep ovary and expression of BMP-2, BMP-
4, BMP-6, BMP-7, TGFpR1, SAMD1, SMAD?2,
SMAD4, SAMD5, and BMPR-1B did not differ
significantly between GMM (FecB**) and GMM
(FecB™) ovary.

Title: Development of rapid diagnostics for

early detection of Mycobacterium avium
subspecies paratuberculosis in sub clinical
and clinically infected sheep and goats at
farm level

Sponsoring Department of Science and Technology
agency:

Team: GG Sonawane

Duration: March 2016 — March 2019

The project was recently initiated with the
objectives to isolate MAP from clinical and
postmortem samples and development of PCR
assay for detection of MAP from blood and faecal
samples of MAP infected animals. The financial
grant for the project was received in last week of
March 2016.

Title: Development of portable intelligent wool

fibre analyser
Sponsoring CWDB

agency:
Team: Ajay Kumar
Duration: March 2014 - April 2016

The sigma scan (Image analysis software) was
modified as per the desirable basic, advance and
intelligent activities proposed in the project The
acquired images of pure and medullated fibres were
verified with the modified software.




Project Coordination Unit Network Project
on Sheep Improvement Mega Sheep Seed Project

Network project on sheep improvement

Network Project on Sheep Improvement
(NWPSI) was initiated to undertake evaluation and
genetic improvement of indigenous sheep breeds
under native environment. Different breeds of sheep
are being improved through selection for mutton
and wool production. The mandate of NWPSI is

genetic evaluation and improvement of indigenous
sheep by selection.

Presently, there are six ongoing centres including
four farm based units and two field based units
located at difference parts of the country. Coordinating
cell is located at ICAR-CSWRI, Avikanagar,
Rajasthan.

Cooperating Units under NWPSI

S.No. Location Breed Objective
Farm based Cooperating units

1 ARC (CSWRI), Bikaner Marwari Carpet Wool
2 CIRG, Makhdoom Muzaffarnagri Dual purpose
3 MPKYV, Rahuri Deccani Dual purpose
4 SVVU, Palamner Nellore Mutton

Field based Cooperating units

5 TANUVAS, Kattupakkam Madras Red Mutton

6 ARC (CSWRI), Bikaner Magra Carpet wool

Sale of superior germplasm (Farm): Marwari,
Muzaftarnagri, Deccani, Nellore and Magra sheep
are maintained for continuous improvement
through selection and production of superior
germplasm. A total of 67 rams and 25 ewes of
Marwari, 39 rams and 10 ewes of Muzaffarnagri, 80
rams, 5 hogget males and 21 ewes of Deccani, 62
rams of rams and 130 rams and 27 ewes of Magra
sheep were sold for genetic improvement of farmers
flock during the year (2015-16). A total of 378 rams
and 83 ewes were sold.

Geneticimprovement (Field): A total 09533 Madras
red sheep having 6176 breedable ewes of 115 sheep
farmers and 9571 Magra sheep with 4744 breedable
ewes of 98 sheep farmers were covered under field
units for performance recording and improvement.
About 126 Madras Red rams and 38 Magra rams
were distributed to registered sheep farmers during
2015-16. Identification and performance recording
of progeny was strengthened and 1030 Madras Red
lambs were identified by tagging/tattooing during
2015-16.

Genetic resources maintained at farm units : (as on 31.03.2016)

Flock strength
Breed Adult Male Adult Female
Marwari 119 403
Muzaffarnagri 59 313
Deccani 88 360
Nellore 110 441
Magra 89 328
Total 465 1845

Sale of breeding animals

Total Adult Male Adult Female
891 67 25
644 39 10
679 80 21
837 62 0
677 130 27
3728 378 83



Mega Sheep Seed Project

The Mega Sheep Seed Project (MSSP) was
started on 1% April, 2009 with the main objective
of production and dissemination of superior
sheep germplasm in respective breeding tracts

Annual Report 2015-16

of the indigenous breeds included in the project.
Additionally, artificial insemination with fresh
liquid diluted semen is being adopted by the
units of MSSP for faster multiplication of superior
germplasm of five important breeds of sheep.

Field units: Flock covered in the programme (as on 31.03.2016)

Unit Sheep breeders Total sheep
registered registered
Madras Red 115 9533
Magra 98 9571
Total 213 19104
Unit Breed Time of start
BAU, Ranchi Chhotanagpuri Apr 2009
KVAFSU, Bidar Mandya Apr 2009
TNUVAS, Mecheri Dec 2009
Chennai
RAJUVAS, Sonadi Apr 2009
Bikaner
CSWRI, Malpura Mar 2014
Avikanagar

Establishment of Nucleus flock of indigenous
sheep breeds: Five nucleus flocks of genetically
superior animals of Chhotanagpuri, Mandya,
Mecheri, Sonadi and Malpura sheep breeds were
established in their breeding tract. The details of
population strength of the nucleus flock of these
breeds are given below:

Unit Male Female Total Breedable
female

Chhotanagpuri, BAU, 203 586 789 482

Ranchi

Mandya, KVAESU, 86 331 417 255

Bidar

Mecheri, TANUVAS, 121 510 631 408

Chennai

Sonadi, RAJUVAS, 87 341 428 269

Bikaner

Malpura, ICAR- 296 616 912 415

CSWRI, Avikanagar

Rams distributed Breeding rams in

Breedable ewes

field
126 134 6176
38 101 4744
164 235 10920

Distribution of elite rams to farmers: A total of
325 elite males of above five breeds were distributed
to the registered farmers to cover 13667 breedable
ewes. The breed-wise details are as follows:

Unit No. of rams No. of breedable ewes
distributed covered
Chhotanagpuri 95 2983
Mandya 50 2090
Mecheri 72 4717
Sonadi 67 1639
Malpura 41 2238
Total 325 13667




Trainings, Technology transfer, Workshops
and Farmers meets

Trainings

production for veterinary Officers and other
technocrates. The number of training programmes

The institute is regularly organising training
orgnised during the year is given below.

programmes on different aspects of small ruminat
rearing for farmers and on advances in sheep

Title

Advances in
sheep and goat
rearing

Meat products
processing

Improved
livestock rearing

Participants

25 men

24 men

24 men

35 men

36 men

30 Women

30 Women

2 men + 5 Women
31 men

23 men + 16 women

23 men

28 men + 2 women

11 men

One enterpreneur

30 tribal farmers

30 tribal farmers

25 tribal farmers

50 tribal farmers

Agency
Farmers
PD, ATMA, Tonk
AHD, Khamam, Telangana
PD, ATMA, Tonk
PD, ATMA, Tonk
PD, ATMA, Tonk
PD, ATMA, Tonk
PD, ATMA, Tonk
Seed Division DST New Delhi
RKVY, Watershed
RKVY, Watershed

Ramnagar District Sheep, Wool and Goat Rearing
Cooperative Society Kankpura Karnataka

ADH, Pauri Garhwal UK

Uttrakhand Sheep and Wool Development Board
Dehradun

New Delhi

TSP programme of ARC, Bikaner at KVK, Badgaon
Udaipur

TSP programme of ARC, Bikaner at CVAS Navania
Vallabhnagar Udaipur

TSP programme Gurail village (Salumbar tehsil)
TSP programme Udaipur

Period

1-2 Sept 2015

2-3 Sept.2015

8-9 Sept. 2015
10-11 Sept 2015
15-16 Sept 2015
6-7 Oct 2015

8-9 Oct 2015

4-6 Jan 2016

2-4 March 2016
15-17 March 2016
27-30 March 2016

29-31 March 2016
29-31 March 2016

21 Jan 2016

3-4 Feb. 2016

4-5Feb 2016

18-19 Mar 2016
19-20 Mar 2016




Title

Training —cum-
Exposure visit

Oestrus
synchronization
and artificial

insemination in
sheep

Participants

18 Veterinary Officers
10 Veterinary Officers

10 Veterinary surgeon,
Assistant professor and
Scientist

Agency
Veterinary Officers / technocrates
Dept. of AH, Odisha

Veterinary Officers Training Institute, Bhubaneswar
(National Livestock Mission)

CWDB, Jodhpur
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Period

28 Sep-1 Oct 2015
29-31 Oct 2015

15-21 Mar 2016
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Trainings / Exposure Visits / Field Days

One Day Interactive Meet on “Strategies for
improvement in quality and quantity meat production
from small ruminant rearing system”: It was
organized by ISSGPU in association with CSWRI at
Avikanagar on 28.11.2015. Dr RM Acharya (former
DDG, Animal Sciences. ICAR), Dr VV Kulkarni
(Director, NRC on Meet, Hyderabad) and Sh
Pandit Rao Chidri (Chairman Karnataka Sheep and
Wool Development Corporation Ltd) graced the
occasion with their benign presence. Director of
the Institute and President, ISSGPU, Dr SMK Naqvi
presented current status and future prospects of
small ruminant production emphasizing mutton
production. Dr Acharya stressed upon that such
interactive meet would always provide appropriate
platform to disseminate and transcribe the research
activity in a two-way approach, viz. Farm to Fork
and vice versa. Dr V.V. Kulkarni has further
strengthened the issue with regards to quality
meat production and organic farming for organic
meat production, post-harvest technology and
profitability.

Interactive Meet at Avikanagar

Sh Pandith Rao Chidri has presented detailed
information with regards to sheep development
work and schemes that are undertaken recently in
the Karnataka state and he has emphasized the self-
help group concept for upliftment of this livestock
farming community. Sh Ashok Kale, Chairman,
AGF, Ahmed Nagar, Maharastra presented a whole
farm approach from production to marketing.
Nearly hundred and fifty people involving farmers,
grower, trader, industrialists, scientists and other
resource persons across the country participated in
this event.

R —
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One Day Farmers-Scientists Interactive Meet and
Ram Distribution Programme under Mega Sheep
SeedProject: Itwasorganizedon16.12.2015atICAR-
CSWRI, Aviakanagar. Interactions with farmers
(60) were held on project activities, importance
of breed improvement and scientific practices
on breeding, feeding, health and management to
the sheep breeders. Director, CSWRI emphasised
the need of undertaking scientific sheep rearing
practices and stressed on the field data recording of
supplied germplasm from the field and the progeny
obtained from them. On this occasion, four elite
rams of Malpura breed were distributed to four
registered farmers.

Interactive Meet and Distribution of Elite Bharat
Merino Breeding Rams

One day Farmers Interactive Meeting was
organized on 07.01.2016 at SRRC, Mannavanur. A
total of 10 progressive sheep farmers from Ramnagar
Sheep, Wool and Goat Rearer Co-Operative Society,
Kanakpura (Ramnagar, Karnataka) attended the
meet.

The farmers were detailed about importance
of breed improvement programme and its role in
improving their livelihood security. The farmers
were also given insight about performance of
Bharat Merino sheep which is having high body
weight along with good mothering ability and
importance of this germplasm in meeting out the
huge demand of mutton as well as wool production
of the Karnataka state. A total of 45 elite Bharat

Merino rams was also distributed to the farmers.
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IHA DS W fHamr o1 ges RRIE gax <A
& HRIHA H 9T forr forH S & e S
TH.UH.®. Thdl, Sf. ABATdd, Yd a2, ARG g
FIfhcT ST R, aXedl, ©f. Ul.d. I73d, TR,
JH Aead URATST], AEGH Td G & 9T
% faumrregel = AT foran | g srfcrfer = g
IRA U S UaH <90 &, gAfo] fhas &1 f2a qwr
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AT BN | GHAT B AR WS AP S Ag Yok A
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Distribution of elite Bharat Merino Rams
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Farmers’ awareness programme on climate
resilient sheep production: More than 50 sheep
farmers from nearby villages in and around
Malpura (Rajasthan) participated in the event. They
were exposed to different nutritional and shelter
management strategies undertaken at the institute
to counter summer stress. The farmers intrigued
about their experiences on different shelter design
and management to mitigate heat stress during
summer, feeding of thorny cactus to sheep as source
of both feed and water. On farm feeding trials in
sheep on Azolla, silage, Oont Kentela, farm-leftover
water melon were also demonstrated to the farmers.

Feeding micronutrient pellets to combat heat
stress attracted the farmers’ interest because of its
simplicity and convenience.

AT | HOAH THLTT THARTINAT SR SEHTEA: AT
18.04.2015 DI WHIR B.YA.T. USH, ST HEISIH
(g faem), Wi Y srgee aRve, 78 Reeh
9 9% e uRwR, derR # q9 [T o
T YANTRMl & Sqdied fhar| 9 3R
W WS UADI DI HAIOT FRA gY S UGH
T wer 5wl # W e @ e B
YRR AfTH | ARSI BT ATarg b |
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National Sheep and Farmer Fair at Avikanagar
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Mass contact programme: One day (10-06-2015)
Mass contact programme was organized at SRRC,
Mannavanur by local district administration of
Dindigul District. Sh.T.N. Hari Haran, District
Collector presided over the function, various officials
from state administrative departments were present
at this meeting and around 350 villagers of fifteen
different villages participated. The District Collector
and Revenue Divisional Officer, Kodaikanal assured
for better amenities for the aforementioned facilities
and provided assistance to 110 beneficiaries under
various welfare schemes. The Collector expressed
heartfelt satisfaction about the centre’s performance
and he emphasized on wider participation of this
centre for improving livelihood of sheep farmers.

Meeting / Interactive meet

Institute Management Committee Meeting: It was
convened at Avikanagar on 14.07.2015 under the
chairmanship of Dr SMK Nagvi, Director CSWRI,

Avikanagar. Dr AK Gupta, Director, Animal
Husbandry Govt. of Rajasthan, Jaipur, Dr UB
Choudhary, CIRG, Makhdoom, Dr Bharat Bhushan,
IVRI, Izatnagar, Dr AK Shinde, CSWRI, Avikanagar,
Dr HK Narula, ARC Bikaner, Dr Sumant Vyas,
NRC Camel, Bikaner, Dr Arun Kumar, Dr A Sahoo
and Dr Rajeev Gulyani of the Institute attended
the meeting. Director of the Institute presented
brief account of the institute activity and progress
followed by action taken report of last IMC and new
agenda items. All the members have endorsed and
appreciated the progress made since last year and

also advocated and validated the new agenda items
put forward to them. All the members stressed
upon and of the opined that while taking up new
task Institute should prioritize the activity.

Annual Review Meeting of Network Project on Sheep
Improvement and Mega Sheep Seed Project: It
was organized at Arid Region Campus of ICAR-
CSWRI, Bikaner on 29-30 July 2015. This meeting
was chaired by Prof. KML Pathak, DDG (Animal
Science) and presided by Dr. Arjava Sharma,
Director, ICAR-NBAGR, Karnal and Dr. SMK
Naqvi, Director,JCAR-CSWRI, Avikanagar. It was
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attended by Dr. Vineet Bhasin, Principal Scientist,
ICAR Head Quarter, Dr. Arun Kumar, Head
(AG&B), ICAR-CSWRI, Dr. AK Patel, Head, ARC,
Bikaner, Dr. HK Narula, Pr. Scientist, ARC, Bikaner,
Dr. LLL Prince, Incharge, PC Cell, NWPSI, Dr. SS
Misra, Incharge, PC Cell, MSSP and PIs and Co-PIs
of eleven cooperating units of NWPSI and MSSP
from different parts of the country.

Dr. SMK Naqvi presented the Project
Coordinator’s Reports of NWPSI and MSSP, Action
Taken Report on the recommendations oflast review
meeting, PC’s observations and critical evaluation
report of each unit. The progress report of four farm
based units viz. Marwari, Muzaffarnagri, Deccani
and Nellore sheep and two field based units viz.,
Madras Red and Magra sheep under NWPSI were
presented and discussed. Progress report of five
units under MSSP viz., Chhotanagpuri, Mandya,
Mecheri, Sonadi and Malpura sheep were also
presented and discussed.

46th Executive Committee Meeting of the Central
Wool Development Board: It was held on 20.01.2016
and chaired by Ms Geeta Narayan, Joint Secretary
(Wool), Ministry of Textiles, New Delhi. Dr. SMK
Nagqvi, Director, CSWRI Avikanagar briefed about
the global status of sheep and wool and their
value addition. The scheduled agenda items were
discussed.

55" Institute Foundation Day: ICAR - Central
Sheep and Wool Research Institute, Avikanagar
completed 54 glorious years and has embarked
on its 55th ‘FOUNDATION DAY’ on 01.04.2016.
On this auspicious day, Dr. V.K. Taneja, Charman,
RAC, Prof. KM.L. Pathak, former DDG (Animal
Science), ICAR, Dr. Arun Varma, former ADG
(AN&P), ICAR graced the institute. The dignitaries
visited the Institute’s livestock / agricultural farms,
infrastructure and other field research units and
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appraised of the ongoing research and development
activities.

Therewas medicinal tree ‘Plantation Programme’
at Herbal garden, opening of “Tube well Facility” at
sector 5, inauguration of ‘Forage Demonstration
Unit’ near the main building and “Necropsy
Laboratory’ at Animal Health Division. On this
occasion, ‘Annual Sheep Rearing Calendar’, folders
on ‘Institute’s Profile, ‘Hara Sona Azola - Unique
Feed Supplement’ and leaflets form Network Project
on Sheep as well as Goat Improvement Programme
were released. The Institute awarded ‘Best
Workers’ from each category, viz. Scientific - Dr
Ajay Kumar (TMTC), Technical - Sh ].P. Bairwa
(Farm Section), Administrative — Sh Sanjay Sharma
(ARC, Bikaner), Sh Manish Badola (Audit) and
Skilled Supporting Staff — Sh Santosh Kumar Sain
(GH), Sh Subhash Chand (NTRS, Garsa).

Swachha Bharat Abhiyan; Under the Swachh
Bharat Mission of Union Government, a cleanliness
drive was organized at ICAR - CSWRI on
13.08.2015 to eradicate hazardous weed Parthenium
hysterophorus from the institute campus.
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Dr SMK Naqvi motivated to staff members
for their contribution in making the campus clean
from this weed. All the staff members and schools
of campus were requested to clean the identified
places within the premise. The staffs members,
teachers and students of kendriya Vidyalaya,
Government Higher Secondary School avikanagar
and Ladies club Avikanagar participated in the
cleanliness exercise with enthusiasm and cleaned
the parking area play grounds, lawn and farm roads
of the campus.

A farmer-scientist interaction cum Swachha
Bharat Abhiyan was organized on 10.01.2016 at
Mera Gaon Mera Gaurav adopted village — Bhalan
(HP). Swachhata Abhiyan was celebrated with
cleaning of community ground in the village. The
villagers were made aware about importance of
cleanliness of dwelling place and surroundings.
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National Workshop on Organic/ Natural Farming and
Cow Based Economy under Unnat Bharat Abhiyan:
It was held from 26 to 28 February, 2016. The
workshop was inaugurated by Dr. N.S. Rathore,
Deputy Director General (Agricultural Education),
ICAR, New Delhi. Dr. Rathore highlighted the
manifold increase in agricultural production in
the country in last 50 years. He expressed utmost
concern over the increasing practice of excessive
use of pesticides in agriculture and emphasized
the importance and need of adopting natural and
organic farming to combat this menace. Dr. SMK
Naqvi, Director, ICAR-CSWRI highlighted the
activities of the Institute in the area of natural
farming. Sh. Hridey Nath Singh, Patron of UBA,
informed that in India, cow was once considered
to be a property of the household. He stressed the
need of practicing natural farming through cow
based agriculture and also highlighted the various
utilities of different produces from cow farming. The
workshop conducted technical sessions on natural
farming, water saving agricultural practices, pest
management, cow farming, biogas and cow based
economy in which more than 30 presentations were
made by experts, entrepreneurs and progressive
farmers. Progressive farmers shared their unique
experiences in cow based natural farming and
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encouraged others to adopt natural farming. More
than 250 progressive farmers, scientists and experts
from different states participated in the workshop.

Dignitories Visits to Institute: Sh. Devendra Kumar,
Director (Finance), ICAR, New Delhi visited ICAR-
CSWRI, Avikanagar on 27.04.2015 and viewed
the ongoing and completed works at the Institute.
He explained about the importance of recently
developed programme of FMS/MIS in the ICAR
and instructed administrative/finance personnel to
take care of it besides preparing assets register etc.
on the system.

A Japanese delegation consisting of Dr Kimlharu
Inagaki, Professor, Plant Pathology, Dr Wang
Guangxi, Associate Professor, Weed Science and
Dr Hayashi Yoshiakim Associate Professor, Animal
Nutrition, Meijo University, Japan visited the ICAR-

They visited different livestock and agriculture
farms and appreciated the rearing and production
system of sheep in the institute. They interacted
with scientists in recent areas of research in sheep

and expressed interest in laboratory facilities for
research on animal production and use of cactus
in sheep feeding during scarcity. Dr SMK Naqvi,
Director of the institute introduced them the
research activities of the institute and urged to
explore the possibility for cooperation in research
and development in areas of sheep nutrition and
production between Meijo University and ICAR-
CSWRI.

Sri Pandith Rao Chidri, Chairman, Karnataka
Sheep and Wool Development Corporation and Dr.
KM Mohan Kumar, Veterinary Officer visited the
Institute on 15th May 2015. They visited different
livestock sectors, laboratories, feed processing
plant, wool processing plants and meat and pelt
technology sections and interacted with scientists
for organising training for farmers and resource
persons from Karnataka state.

Shri Dushyant Chautala, MP and Member
ICAR visited Arid Region Campus on 4th October
2015. He appreciated the physical performance of
animals and scientific rearing system of sheep in the
institute. The utility of various supplementary feed
products was appreciated for arid condition. He
was keen to know the activities being organised in
farmers’ field under Magra field project.




Participation in exhibitions of other institutions

Location

Diggi Mela at Diggi (Malpura)
Kisan Mela at CAZRI, Jodhpur
VASTRA 2015 at JECC, Jaipur

Rashtriya Kisan Beej Mela evam Krishak
Mabhotsava at NRCSS, Ajmer

Katoli Village (Sansad Adarsh Gram Yojna)

Interctive meeting of ISSGPU, CSWRI,
Avikasnagar

KVK - Bara (Hamirpur)
Banas Udyog Mela, Tonk
DRMR Bharatpur
SKNAU, Jobner

Krishi Unnati Mela, IARI, Pusa, New Delhi

Date

21-25 Aug 2015
24 Sep 2015
28-30 Sep 2015
28-30 Sep 2015

18 Nov 2015

28 Nov 2015

04 Dec 2015
27-19 Jan. 2016
18-20 Feb 2016
3-4 Mar 2016
19-21 Mar 2016
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Agri-ecotourism

SRRC, Mannavanur initiated the Agri-eco tourism
on 1 May, 2015. In the inaugural function Dr PK.
Pankaj, Senior. Scientist, ICAR-CRIDA, Hyderabad
was the chief guest and he sold the first ticket to
Dr C. Balusami, Assistant Professor, Department
of LPM, College of Veterinary Science, Pookode,
Kerla for Rs 20. In the first day of the inauguration
of Agri-ecotourism, 85 visitors from different parts
of the Southern India visited.




Training and Capacity Building

1. Participation in trainings

Participants Year Training programme Venue
Scientific staff
Fateh Singh 10-30 June 2015 Summer School training programme on Principles ICAR-NIVEDI,

and Concepts of Livestock Disease Informatics and Bengaluru
Modelling in Veterinary Epidemiology

Thirumurugan. P. 11-20 Aug 2015 International Training programme on Livestock NIANP Bangalore
methane and climate change: Recent Advances in
methane estimation and amelioration strategies

SV Bahire 1-12 Sept 2015 Short course on Nanobiology and regerative therapies IVRI, Izatnagar
in animal health

Nagarajan G 14-23 Sep 2015 Recent concepts in bull fertility and quality semen ICAR- NIANP,
production for improving fertility in farm animals Bangalore

Krishnappa B 14-23 Sep 2015 Recent concepts in bull fertility and quality semen ICAR- NIANP,
production for improving fertility in farm animals Bangalore

Rajni K Paul 17 Nov-7 Dec. 2015  Winter school on Analysis of high throughput ICAR-IVRI,

sequencing and mino array data to unravel host Izatnagar
pathogen interaction

Ghous Ali 1-21 Dec. 2015 Winter school on management of biotic and abiotic stresses  SKRAU, Bikaner
in agriculture

Seiko Jose 18-23 Jan, 2016 Faculty development programme on application of nano ~ UPTTI, Kanpur
technology in textile engineering

Technical staff

Shyam Singh 14-23 Dec., 2015 Competence Enhancement Training Programme for NAARM,
Technical Officers of ICAR (Grade T-5 and above) Hyderabad

M.C. Meena

R. B. Sharma

Maha Ram Meena 01-10 Mar., 2016

Ratan Lal Bairwa

Administrative staff

Ritesh Kumari 1-4 Sept 2015 HR and pay roll module under MIS FMS IASRL New Delhi
Rajesh
Laxmi Chand 22-24 Sept 2015 Orientation course in record management for record

officers
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2. Training organised for various categories of employees

Skilled Supporting staff

Ramprasad / Bajranga 8-11 March 2016 ~ Competency  Development  for  Skill ICAR - CSWRI,
Supporting Staff (SSS) of CSWRI Avikanagar ~Avikanagar

Gopal Lal Harijan

Tkram Khan/ Jamal Khan

Ramprasad/ Jagdish

Kali Shankar Sharma

Ram Bahadoor

Kamla Devi

Meera W/o Dhuliya

Bhagwan Sahay

Gopal / Ramanand

Nand Kumar / Kishan

Devnarayan / Durgalal

Sharwana / Mangilal

3. HRD fund allocation and Utilization (2015-16) (Rs in lakh)

Fund allocation Utilization Per cent utilization

5.00 4.36 87.2
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Research papers

Bhatt RS, Sahoo A, Karim SA and Agrawal AR. 2016.
Effects of calcium soap of rice bran oil fatty acids
supplementation alone and with DL-a-tocopherol
acetate in lamb diets on performance, digestibility,
ruminal parameters and meat quality. Journal of
Animal Physiology and Animal Nutrition 100:578-589.

Chand Roop, Sharma SC and Chaturvedi RP.
2015. Effect of sheep manure, contour bunding
and weeding practices for enhancing cenchrus
production on denuded land in semi-arid region.
Progressive Research an International Journal 10:
3154-3156.

De K, Kumar D, Kumar K, Sahoo A and Naqvi SMK.
2015. Effect of different types of housing on behavior
of Malpura lambs during winter in semi-arid tropical
environment. Journal of Veterinary Behaviour:
Clinical Applications and Research 10: 237-242.

De K, Kumar D, Sethi D, Gulyani R and Naqvi SMK.
2015. Estrus synchronization and fix-time artificial
insemination in sheep under field conditions of
semi-arid tropical region. Tropical Animal Health
and Production 47: 469-472.

De K, Kumar D, Singh AK, Kumar K, Sahoo A and
Naqvi SMK. 2015. Resilience of water restricted
Malpura ewes on rehydration during summer
under semi-arid tropical climatic conditions. Small
Ruminant Research 133: 123-127.

Gadekar YP, Sharma BD, Shinde AK and Mendiratta
SK. 2015. Restructured meat products - production,
processing and marketing: A review. Indian Journal
of Small Ruminants 21: 1-12.
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Gadekar YP, Sharma BD, Shinde AK and Mendiratta
SK. 2016. Effect of binders on the quality of a
restructured goat meat product. Fleischwirtschaft
International 31: 78-82.

Gadekar YP, Shinde AK, Sahoo A and Karim SA.
2015. Effect of probiotic supplementation on carcass
traits and meat quality of Malpura lambs. Indian
Journal of Small Ruminants 21: 306-310.

Gadekar YP, Shinde AK, Soren NM and Karim
SA. 2014. Effect of different levels of Lactobacillus
acidophilus culture on carcass traits and meat quality
of Malpura lambs. Ruminant Science 3: 229-234.

Gowane GR, Akram N, Misra SS, Prakash Ved
and Kumar Arun. 2016. Assessment of antibody
response to Peste des petits ruminants (PPR) disease
vaccination in a flock of Sirohi goat kids. Small
Ruminant Research 138: 20-24.

Gowane GR, Prince LLL, Lopes FB, Paswan C
and Sharma RC. 2015. Genetic and phenotypic
parameter estimates of live weight and daily gain
traits in Malpura sheep using Bayesian approach.
Small Ruminant Research 128: 10-18.

Indu S, Sejian V, Kumar D, Pareek A and Naqvi SMK.
2015. Ideal proportion of roughage and concentrate
required for Malpura ewes to adapt and reproduce
under semi-arid tropical environment. Tropical
Animal Health and Production 47: 1487-1495.

Khan FA, Sahoo A and Dixit SK. 2015. Evaluation
of administering Duddingtonia flagrans through
complete feed block for controlling Haemonchus
contortus in sheep. Amimal Nutrition and Feed
Technology 15: 447-456.



Kumar Ajay, Raja ASM, Shakyawar DB, Pareek PK
and Krofa D. 2015. Efficacy of natural dye from
Gerardiana diversifolia on pashmina (Cashmere)
shawls. Indian Journal of Fibre and Textile Research
40: 180-183.

Kumar Arun, Chauhan I, Misra SS and Gowane GR.
2016. Mortality, culling and replacement in Sirohi
goats in an organized farm. Indian Journal of Small
Ruminants 22: 50-52.

Kumar Arun, Sharma RC, Prakash Ved, Paswan
C and Gowane GR. 2016. Genetic trend for traits
under selection in Malpura sheep. Indian Journal of
Small Ruminants 22: 32-35.

Kumar D, De K, Saxena VK and Naqvi SMK. 2015.
The effect of nutritional stress on sperm motion
characteristics and sexual behaviour of rams in
semi-arid tropical environment. Journal of Animal
and Feed Sciences 24: 107-112.

Kumar D, De K, Singh AK, Kumar K, Sahoo A and
Naqvi SMK. 2015. Effect of water restriction on
physiological responses and certain reproductive
traits of Malpura ewes in a semi-arid tropical
environment. Journal of Veterinary Behaviour:
Clinical Applications and Research 12: 54-59

Kumar J, Dixit SK and Kumar Rajiv. 2015. Rapid
detection of Mannheimia haemolytica in lung tissue
of sheep and bacterial culture. Veterinary World 8:
1073-1077.

Kumar R, Meena AS, Kumari R, Jyotsana B,
Prince LLL and Kumar S. 2016. PCR-RFLP based
polymorphism of KRT 1.2 and KAP 1.3 loci in Indian
sheep breeds. Indian Journal of Small Ruminants 22:
28-31.

Kumar R, Shakyawar DB, Pareek PK, Raja ASM,
Prince LLL, Kumar Satish and Naqvi SMK. 2015.
Development of PCR-based technique for detection
of purity of Pashmina fiber from textile materials.
Applied Biochemistry and Biotechnology 175: 3856-
3862.

Mallick PK, Thirumaran SMK, Pourouchottamane R,
Rajapandi S, Venkatramanan R, Nagarajan G, Murali
G and Rajendiran AS. 2016. Genetic trend for growth
and wool performance in a closed flock of Bharat
Merino sheep at sub temperate region of Kodai hills,
Tamil Nadu. Veterinary World 9: 276-280.

Maurya VP, Sejian V, Kumar D and Naqvi SMK.
2015. Impact of heat stress, nutritional restriction
and combined stresses (heat and nutritional) on
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growth and reproductive performance of Malpura
rams under semi-arid tropical environment. Journal
of Animal Physiology and Animal Nutrition, DOL:
10.1111/jpn.12443.

Meena AS, Bhatt RS, Sahoo A and Kumar S.
2016. Genetic polymorphism of the diacyglycerol
acyltransferase 1 gene in Malpura sheep. Indian
Journal of Small Ruminants 22: 97-99.

Naqvi SMK, De Kalyan and Gowane GR. 2013. Sheep
production system in arid and semi-arid region of
India. Annals of Arid Zone 52: 265-274 (published
during 2015).

Nirban LK, Joshi RK, Narula HK, Singh H and
Bhakar S. 2015. Estimates of heritability for growth
and wool traits in Marwari sheep at arid region of
Rajasthan. Indian Journal of Animal Research 49:
872-874.

Nirban LK, Joshi RK, Narula HK, Singh H and
Bhakar S. 2015. Genetic and non-genetic factors
affecting body weights in Marwari sheep. Indian
Journal of Small Ruminants 21: 106-108.

Nirban LK, Joshi RK, Narula HK, Singh H and
Jingar K. 2015. Factors affecting flock life and life-
time greasy fleece weight in Marwari sheep. Indian
Journal of Small Ruminants 21: 109-111.

Pal, K., Patra, A., Sahoo, A. and Kumawat, PK.
2015. Evaluation of feeds from tropical origin for
in vitro methane production potential and rumen
fermentation in vitro. Spanish Journal of Agricultural
Research 13: e0608.

Paswan C, Gowane GR, Prakash Ved, Prince LLL and
Kumar Arun. 2016. Construction of a new selection
criteria for Malpura sheep. Indian Journal of Animal
Sciences 86: 61-64.

Paswan C, Prince LLL, Kumar, R, Swarnkar CP, Singh
D and Kumar S. 2015. Molecular characterization of
Ovar-DRBI exon 2 gene in Garole sheep resilient to
gastrointestinal nematodes. Indian Journal of Animal
Research 50: 143-147.

Rajapandi S, Ramanathan N, Pourouchottamane
R, Thiruvenkatan AK, Ramesh Saravana Kumar
V, Pankaj PK and Rajendiran AS. 2015. Analysis
of performances in White Giant rabbits reared in
sub-temperate climate of Kodai Hills, Tamil Nadu.
Research Journal of Animal Husbandry and Dairy
Science 6: 21-26.

Rajapandi S, Ramanathan N, Pourouchottamane
R, Thiruvenkatan AK, Ramesh Saravana Kumar V,
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Pankaj PK and Rajendiran AS. 2015. Analysis of
reproductive traits of broiler rabbits reared in sub-
temperate climate of Kodai Hills, Tamil Nadu, India.
Veterinary World 8: 1045-1050.

Sahoo A, Bhatt RS and Tripathi MK. 2015. Stall
feeding in small ruminants: emerging trends and
future perspectives. Indian Journal of Animal
Nutrition 32: 353-372.

Sawal RK, Patel AK, Chopra A, Narula HK and Ayub
M. 2015. Growth performance of Magra lambs fed
multi-nutrient feed blocks under field conditions
of hot arid Rajasthan. Indian Journal of Small
Ruminants 21: 338-339.

Saxena VK, De K, Kumar D, Naqvi SMK, Narayanan
K and Tiwari AK. 2015. Induction of ovulation in
anestrus ewes using a dopamine receptor antagonist.
Theriogenology 84: 1362-1366.

Saxena VK, Jha BK, Meena AS and Naqvi SMK.
2015. Characterization of MTNRIA gene in terms
of genetic variability in a panel of sub-temperate and
sub-tropical Indian sheep breeds. Journal of Genetics
94: 715-721.

Saxena VK, Jha BK, Meena AS, Narula HK, Kumar
D and Naqvi SMK. 2015. Melatonin Receptor 1A
(MTNR1A) gene sequence characterization and
SNP identification in Tropical sheep breeds of
India: Research Highlight. Receptors and Clinical
Investigation, DOI: 10.14800/rci.731.

Saxena VK, Kumar S, Jha BK, Kumar A, Kumar
D and Naqvi SMK. 2015. Study of conformational
properties of solid phase synthesized Ovine
kisspeptin -14 using circular dichroism spectroscopy.
Indian Journal of Experimental Biology 53: 676-680.

Sejian V, Maurya VP, Prince LLL, Kumar D and
Naqvi SMK. 2015. Effect of body condition score
on the allometric measurements and reproductive
performance of Garole X Malpura ewes under hot
semi-arid environment. Journal of Dairy, Veterinary
and Animal Research 3: 00061.

Sejian V, Maurya VP, Prince LLL, Kumar D
and Naqvi SMK. 2015. Effect of FecB status on
the allometric measurements and reproductive
performance of Garole X Malpura ewes under hot
semi-arid environment. Tropical Animal Health and
Production 47: 1089-1093.

Shakyawar DB, Raja ASM, Kumar Ajay and Pareek
PK. 2015. Antimoth finishing treatment for woollens

using tannin containing natural dyes. Indian Journal
of Fibre and Textile Research 40: 200-202.

Sharma RB, Sharma SC and Sharma B. 2016.
Medicinal plants of controlled grazing areas of
ICAR-Central Sheep and Wool Research Institute,
Avikanagar, Rajasthan, India and their traditional
human uses. Journal of Environmental Research and
Development 10: 501-517.

Shinde AK and Naqvi SMK. 2015. Prospects of dairy
sheep farming in India: an overview. Indian Journal
of Small Ruminants 21: 180-195.

Singh D, Swarnkar CP and Sanyal PK. 2015.
Dynamics of epidemiological intelligence for
exploitation in effective worm management in sheep
— A Rajasthan experience. Indian Journal of Animal
Sciences 85: 679-694.

Singh H, Pannu U, Narula HK, Chopra A, Naharwara
V and Bhakar SK. 2016. Estimates of (co)variate
components and genetic parameters of growth
traits in Marwari sheep. Journal of Applied Animal
Research 44: 27-35.

Sonawane GG, Narnaware SD and Tripathi BN.
2016. Molecular epidemiology of Mycobacterium
avium subspecies paratuberculosis in the ruminants
of different parts of India. International Journal of
Mycobacteriology 5: 59-65.

Sonawane GG, Tripathi BN, Kumar R and Kumar J.
2016. Diagnosis and prevalence of ovine pulmonary
adenocarcinoma (OPA) in lung tissues of naturally
infected farm sheep. Veterinary World 9: 365-370.

Sonawane GG, Tripathi BN, Riyesh T, Barua S,
Singh F, Vinodh Kumar, Dixit SK, Kumar J and
Singh RK. 2015. Clinico-pathological features and
management of an outbreak of contagious ecthyma
at an organized goat farm in semiarid Rajasthan.
Indian Journal of Small Ruminants 21: 264-268.

Swarnkar CP and Singh D. 2015. Epidemiology
of ovine gastrointestinal parasites under different
worm management strategies at an organized farm
in arid Rajasthan. Indian Journal of Small Ruminants
21: 53-63.

Books/Bulletin/Manual

A book by Kumar A, Misra SS, Chauhan IS, Koli OP,
Shinde AK and Naqvi SMK. 2015. RIRIE! &1 arer.
ICAR-Central Sheep and Wool Research Institute,
Avikanagar.



A Hindi book by Kumar Arun, Bhasin, Vinnet,
Naqvi SMK and Gandhi RS. 2015. Unnat Bhed Palan.
Todays and Tomorrow’s Printers and Publishers
New Delhi.

A reference book by Shinde AK, Gadekar YP, Naqvi
SMK and Sahoo A. 2016. Sheep and Goat Meat
Production and Processing. Satish Serial Publishing
House, Delhi, 362 pp.

Research bulletin by Kumar Arun, Gowane GR,
Prakash Ved, Prince LLL, Sharma RC and Naqvi
SMK. 2015. ITGATRI® WS Ul URATSTT. Technical
bulletin, ICAR-Central Sheep and Wool Research
Institute, Avikanagar.

Research bulletin by Sharma RC, Prince LLL,
Prakash Ved, Arun Kumar and Naqvi SMK. 2016.
Pride of CSWRI Avishaan: A Prolific sheep (Triple
Breed cross released for field testing). ICAR-Central
Sheep and Wool Research Institute, Avikanagar.

A Training manual for ‘three days study cum
exposure visit of Veterinary Doctors of Odisha to
SRRC (ICAR - CSWRI), Mannavanur, pp 1-125.
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Invited papers

Anjaneyulu ASR, Banerjee R and Gadekar YP. 2016.
Developments in processing and value addition of
meat products. Food: Safety, Health and Environment
Conference, Association of Meat Scientists and
Technologists, Madras Veterinary College, Tamil
Nadu, 25-26 Feb.

Bhatt RS and Sahoo A. 2015. Newer approaches
for quality mutton production. Interactive Meet on
Strategies for Improvement in Quality and Quantity
Meet Production from Small Ruminant Rearing
System, ISSGPU and ICAR-CSWRI, Avikanagar,
Rajasthan, 28 Nov.

Gadekar YP, Saxena VK and Shinde AK. 2016.
Advances in identification of meat and meat products
from different species. National Conference on New
horizons of Veterinary and Medical Forensic Medicine,
COVAS, Bikaner, 5-6 March.

Kumar D, Krishnappa B and Naqvi SMK. 2015.
Strategies for improving reproductive efficiency in
small ruminants. XXXI Annual Convention of ISSAR
and National Symposium on Current Challenges and
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Opportunities in Animal Reproduction, Bengaluru,
3-5 Dec.

Naqvi SMK and Gowane GR. 2016. Importance
of sheep biodiversity under present scenario in
India. National Symposium on Policy Planning
for Livelihood Security through Domestic Animal
Biodiversity, SKUAST, Kashmir, 11-12 Feb.

Naqvi SMK, De K and Kumar D. 2016. Sheep
response to environmental stresses under semi-
arid climatic conditions. XXIV Annual Conference
of SAPI and National Symposium on Physiological
Approaches for Development of Climate Resilient
Livestock Farming, Guwahati, 21-22 Jan.

Naqvi SMK, Gowane GR and Kumar Arun. 2015.
Present scenario and future prospects of sheep
production in India. National Seminar on Sustaining
Agricultural  Productivity in Arid Ecosystems:
Challenges and Opportunities, ICAR-CAZRI, RRS,
Leh (J&K), 19-22 Aug.

Naqvi SMK, Saxena VK and Kumar D. 2015.
Augmenting sheep production through reproductive
technologies: trends and future perspectives.
National Conference on Reproductive Health
Challenges: Issues and Remedies, Jaipur, 11-13 Sep.

Patel AK, Narula HK and Naqvi SMK. 2016. Scope
of carpet wool production and sheep breeds in arid
zone of India. International Livestock Conference
and Expo and 23" Annual Convention ISAPM,
Hyderabad, 28-31 Jan.

Nagqvi, S.M.K. and Shinde, A.K. 2015. Sheep meat
production: research technologies, economics
and marketing trends. International Livestock
Conference and 23 Annual Convention of ISAPM
from 28-31 January, 2016 at Hyderabad.

Sahoo A and Bhatt RS. 2015. Approaches and
strategies for maximizing mutton production.
Interactive Meet on “Strategies for Improvement in
Quality and Quantity Meet Production from Small
Ruminant Rearing System” ISSGPU and ICAR-
CSWRI, Avikanagar, Rajasthan, 28 Nov.

Sahoo A. 2015. Feeding strategies for control of
gastro-intestinal parasitism in goats. Regional
Workshop on Nutrition and Feeding Strategies for
Goats: Linking Climate Resilient Feeding and Poverty
Alleviation, 27 June.

Singh D and Swarnkar CP. 2016. Dynamics of
epidemiological intelligence for exploitation in
effective worm management in sheep — A Rajasthan
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experience. XXV National Congress of Indian
Association for the Advancement of Veterinary
Parasitology, Madras Veterinary College, Chennai,
Tamil Nadu, 17-19 Feb.

Book chapters

Das Arun K, Pradhan SR, Nanda PK and Gadekar
YP. 2015. Recent trends in packaging of meat and
meat products. In: Sheep and Goat Meat Production
and Processing (Eds. AK Shinde, YP Gadekar, SMK
Nagqvi and A Sahoo), Satish Serial Publishing House
pp: 239-254.

Gadekar YP and Kondaiah N. 2015. Indian meat
sector perspective. In: Sheep and Goat Meat
Production and Processing (Eds. AK Shinde, YP
Gadekar, SMK Naqvi and A Sahoo), Satish Serial
Publishing House, New Delhi pp 33-48.

Gadekar YP and Mendiratta SK. 2015. Clean meat
production. In: Sheep and Goat Meat Production
and Processing (Eds. AK Shinde, YP Gadekar, SMK
Naqvi and A Sahoo), Satish Serial Publishing House
pp: 295-306.

Gadekar YP, Shinde AK, Thomas R, Das AK and
Bhatt RS. 2015. Designer meat products for healthy
living. In: Sheep and Goat Meat Production and
Processing (Eds. AK Shinde, YP Gadekar, SMK Naqvi
and A Sahoo), Satish Serial Publishing House, New
Delhi pp 221-238.

Kumar Arun, Prince LLL, Sharma RC and Prakash
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YP Gadekar, SMK Nagqvi and A Sahoo), Satish Serial
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Kumar D, De K and Naqvi SMK. 2015. Reproductive
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sheep. In: Sheep and Goat Meat Production and
Processing (Eds. AK Shinde, YP Gadekar, SMK Naqvi
and A Sahoo), Satish Serial Publishing House, New
Delhi pp 135-144.

Mukhopadahyay CS, Prakash Ved and Kumar
Dinesh. 2016. Marker assisted breeding: hands on
using R packages (BLR and rrBLUP). In: CAFT
training programme on Computational Tools and
Techniques for Molecular Data Analysis in Agriculture,
CABin, ICAR-IASRI, New Delhi, 11 Feb - 2 Mar.

Naskar S, Gowane GR and Chopra A. 2015. Strategies
to improve livestock genetic resources to counter
climate change impact. In: Climate Change Impact

on Livestock: Adaptation and Mitigation (Eds. Sejian,
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Naqvi SMK, Gowane GR and Sharma RC. 2016.
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under Diverse Constraints: Indian Experience in its
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Sahoo A. 2016. Micro-nutritional issues of grazing
livestock in India. In: Micronutrients in Animal
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Nutrition (Eds. SE Jadhav, AK Pattanaik, AK Das, AK
Garg and AK Verma), CAFT in Animal Nutrition,
IVRI, Izatnagar, pp 95-103.

Sahoo A, Sankhyan SK and Sharma SC. 2015. Pasture
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Livestock and Livelihood (Eds. AK Pattanaik, AK
Verma, SE Jadhav, N Dutta and BN Saikia). ANA,
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Soren NM, Kumar D, Maurya VP, Shinde AK, Sahoo
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(Eds. AK Shinde, YP Gadekar, SMK Naqvi and A
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Ahlawat AR, Gajbhiye PU, Prince LLL and Singh A.
2016. Studies on polymorphisms in growth hormone
gene in Patanwadi, Marwari and Dumba breeds
of sheep. National symposium on Policy Planning
for Livelihood Security through Domestic Animal
Biodiversity, SKUAST, Jammu, 11-12 Feb.

Bagdi GL, Gurjar LR, Raj Kumar, Gulyani R and
Naqvi SMK. 2015. Sheep rearing a profitable
enterprise: a PRA study of Kantoli village in semi-
arid area of Rajasthan. National Seminar on Strategy
to Drive Skill Based Agriculture Development
Forward for Sustainability and Rural Employability,
Indian Society of Extension Education, Institute of
Agricultural Sciences, Banaras Hindu University,
Varanasi (UP), 5-7 Nov.

Bagdi GL, Raj Kumar, Gurjar LR, Gulyani R and
Naqvi SMK. 2015. Adoption of small ruminant
management technologies by farmers of Soda
village in semi-arid area of Rajasthan: a PRA study.
Interactive Meet on Strategies for Improvement in
Quality and Quantity Meat Production from Small
Ruminant Rearing System, ISSGPU and ICAR-
CSWRI, Avikanagar, 28 Nov.

Bahadur S, Shekhawat I, De K, Kumar D, Bhatt
RS and Naqvi SMK. 2015. Effect of short term
nutritional stress on ovulation rate, fertility and
embryo production in super-ovulated Malpura
sheep. National Conference on Reproductive Health
Challenges: Issues and Remedies, Jaipur, 11-13 Sep.

Bahire S, Paul RK, Krishnappa B and Kumar D.
2015. Isolation, culture, and cryo preservation of
ovine sertoli cells from testis of adult ram. Interactive
Meet on Strategies for Improvement in Quality and
Quantity Meat Production from Small Ruminant
Rearing  System, ISSGPU and ICAR-CSWRI,
Avikanagar, 28 Nov.
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Bhatt RS, Sahoo A and Gadekar YP. 2015. Improving
body condition and carcass traits of cull ewes fed on
complete feed block containing rumen protected
protein, non-protein nitrogen and calcium soap
of fatty acids. Interactive Meet on Strategies
for Improvement in Quality and Quantity Meat
Production from Small Ruminant Rearing System,
ISSGPU and ICAR-CSWRI, Avikanagar, 28 Nov.

Bhatt RS, Sahoo A and Sankhyan SK. 2016. Growth
performance and nutrient utilization of finisher
lambs fed rumen bypass fat and protein in diet. XVI
Biennial Animal Nutrition Conference on Innovative
Approaches for Animal Feeding and Nutritional
Research, ANSI and ICAR-NDRI, Karnal, 6-8 Feb.

Chaturvedi OH, Meena MC, Sankhyan SK and Sahoo
A. 2015. Benefits of concentrate supplementation to
ewes grazing on rangeland during late gestation and
early lactation. 9" Biennial ANACON-2015 on Eco-
responsive Feeding and Nutrition Linking Livestock
and Livelihood, College of Veterinary Science, AAU,
Guwabhati, 22-24 Jan.

Chaturvedi OH, Meena MC, Sankhyan SK and Sahoo
A. 2015. Advantage of feeding the milk replacer to
lambs during pre-weaning phase in farmers flocks.
XII Agricultural Science Congress on Sustainable
Livelihood Security for Small Holder Farmers, ICAR-
National Dairy Research Institute, Karnal, 3-6 Feb.

Chauhan I, Misra SS, Kumar A and Naqvi SMK.
2016. Disposal pattern in pre-weaning Sirohi kids
by competing risks analysis approach. National
Symposium on Policy Planning for Livelihood
Security through Domestic Animal Biodiversity,
SKAUST, Jammu, 11-12 Feb.

Chauhan I, Prince LLL, Prakash Ved, Gowane
GR, Kumar Arun and Sharma RC. 2015. Growth
performance of prolific GMM sheep under
farm conditions. Interactive Meet on Strategies
for Improvement in Quality and Quantity Meat
Production from Small Ruminant Rearing System,
ISSGPU and ICAR-CSWRI, Avikanagar, 28 Nov.

Chopra A, Patel AK, Narula HK, Prince LLL and
Mehrotra V. 2016. Estimates of genetic trends in
Chokla sheep reared under semi arid region of
Rajasthan. National Symposium on Policy Planning
for Livelihood Security through Domestic Animal
Biodiversity, SKAUST, Jammu, 11-12 Feb.

De K, Saxena VK, Prince LLL, Thirumurugan
P, Kumar D, Kumar A and Naqvi SMK. 2015.
Assessment of growth performance of Dumba sheep
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in semi-arid conditions under organized farm set-
up. Interactive Meet on Strategies for Improvement
in Quality and Quantity Meat Production from Small
Ruminant Rearing System, ISSGPU and ICAR-
CSWRI, Avikanagar, 28 Nov.

De K, Kumar D, Balaganur K, Gulyani R and
Naqvi SMK. 2016. Effect of breeding season on
estrus synchronization and fixed-time artificial
insemination in sheep under field conditions of a
semi-arid tropical region. International Livestock
Conference and Expo - 23 Annual Convention
of ISAPM, Hyderabad, Telangana, 28-31 Jan.

De K, Kumar D, Thirumurugan P, Saxena VK and
Naqvi SMK. 2016. Effect of heat stress on the
diurnal behavior of sheep under semi-arid tropical
environment. International Livestock Conference
and Expo - 23" Annual Convention of ISAPM,
Hyderabad, Telangana, 28-31 Jan.

Gadekar YP, Shinde AK and Bhatt RS. 2015. Effect
of various levels of mutton fat and vegetable oil on
the quality of nuggets. Interactive Meet on Strategies
for Improvement in Quality and Quantity Meat
Production from Small Ruminant Rearing System,
ISSGPU and ICAR-CSWRI, Avikanagar, 28 Nov.

Gowane GR, Akram N, Misra SS, Prakash Ved
and Kumar Arun. 2016. Evaluation of genetic and
environmental parameters determining antibody
response induced by vaccination against Peste des
petits (PPR) in Sirohi goat. National Symposium
on Policy Planning for Livelihood Security through
Domestic Animal Biodiversity SKAUST, Jammu, 11-
12 Feb.

Gowane GR, Akram N, Prakash Ved, Paswan C,
Prince LLL and Kumar Arun. 2015. Assessing fitness
diversity of sheep using DRB-1 locus polymorphism.
Interactive Meet on Strategies for Improvement in
Quality and Quantity Meat Production from Small
Ruminant Rearing System, ISSGPU and ICAR-
CSWRI, Avikanagar, 28 Nov.

Gowane GR, Sharma LM, Prakash Ved, Kumar
Arun, Paswan C and Chauhan I. 2015. Preliminary
survey of socio-economic status and sheep breeding
practices of Malpura sheep. Interactive Meet on
Strategies for Improvement in Quality and Quantity
Meat Production from Small Ruminant Rearing
System, ISSGPU and ICAR-CSWRI, Avikanagar,
Avikanagar, 28 Nov.

Jyotsana B, Kumar R, Kumari R, Meena AS, Prince
LLL, Prakash V and Kumar S. 2015. Genetic

polymorphism of Beta- lactoglobulin gene in native
Indian sheep breeds and their crosses. Interactive
Meet on Strategies for Improvement in Quality and
Quantity Meat Production from Small Ruminant
Rearing  System, ISSGPU and ICAR-CSWRI,
Avikanagar, 28 Nov.

Koli OP, Gowane GR, Paswan C, Prakash Ved
and Kumar Arun. 2015. Growth rate of Malpura
lambs  under management
system of Rajasthan. Interactive Meet on
Strategies for Improvement in Quality and Quantity
Meat Production from Small Ruminant Rearing
System, ISSGPU and ICAR-CSWRI, Avikanagar,
28 Now.

semi-intensive

Kumar Arun, Chauhan I, Misra SS and Gowane GR.
2016. Annual replacement index in Sirohi goat in
an organised farm. National symposium on Policy
Planning for Livelihood Security through Domestic
Animal Biodiversity, SKUAST, Jammu, 11-12 Feb.

Kumar D, Prince LLL, De K, Krishnappa B, Kumar
A and Naqvi SMK. 2015. Growth performance of
Dumba x Malpura crossbred sheep under semi-
intensive management conditions in semi-arid
tropical climate. Interactive Meet on Strategies
for Improvement in Quality and Quantity Meat
Production from Small Ruminant Rearing System,
ISSGPU and ICAR-CSWRI, Avikanagar, 28 Nov.

Kumar R, Swarnkar CP, Prince LLL, Singh D and
Kumar S. 2016. Allelic diversity of MHC-DRB-1
gene open reading frame and its association with
faecal egg counts (FECs) in Malpura sheep selected
against Haemonchus contortus parasite. International
Conference on Biotechnology and Nanotechnology,
The IIS University, Jaipur, 30" Jan - 1% Feb.

Kumar S. Kumar R., Swarnkar CP and Singh D
and. 2016. Sequence diversity in the MHC-DRB-1
transcripts of resistant and susceptible Avikalin sheep
selected against Haemonchus contortus parasite: an
insight for positive selection at DRB locus. In: 19"
ADNAT Convention and International Symposium
on Microbiome in Health and Disease, ADNAT
Hyderabad and ICAR-NAINP, Bangalore, 23-25
Feb.

Kumari V, Buri A, Chopra A and Pannu U. 2016.
Estimates of heritability for pre-weaning growth
traits in Chokla sheep of Rajasthan. National
Seminar on Agriculture Resource Management for
Sustainability and Eco-Resotoration, ICAR-CIAH,
Bikaner, 11-13 Mar.



Kumari V, Buri A, Chopra A, Pannu U and Prince
LLL. 2016. Heritability estimates of post-weaning
growth traits in Chokla breed of sheep. National
Seminar on Agriculture Resource Management for
Sustainability and Eco-Resotoration, ICAR-CIAH,
Bikaner, 11-13 Mar.

Kumari V, Chopra A, Pannu U and Buri A. 2016.
Classification of the Chokla sheep flock according to
the origin and use of their rams. National Seminar on
“Agriculture Resource Management for Sustainability
and  Eco-Resotoration, ICAR-CIAH, Bikaner,
11-13 Mar.

Kumari V, Chopra A, Pannu U and Buri A. 2016.
Estimates of generation interval for whole pedigree
in Chokla sheep of Rajasthan. National Seminar on
“Agriculture Resource Management for Sustainability
and Eco-Resotoration” ICAR-CIAH, Bikaner, 11-13
Mar.

Kumari V, Chopra A, Pannu U, Buri A and Prince
LLL. 2016. Effect of genetic and non genetic factors
with inclusion of level of inbreeding on post-weaning
growth traits in Chokla sheep. National Symposium
on Policy Planning for Livelihood Security through
Domestic Animal Biodiversity, SKAUST, Jammu, 11-
12 Feb.

Kumari V, Chopra A, Pannu U, Prince LLL, Buri
A and Ghorela A. 2016. Effect of genetic and non-
genetic factors with inclusion oflevel of inbreeding on
pre-weaning growth traits in Chokla sheep. National
Seminar on Agriculture Resource Management for
Sustainability and Eco-Resotoration, ICAR-CIAH,
Bikaner, 11-13 Mar.

Mallick PK, Thirumaran SMK, Pourouchottamane
R, Rajapandi S, Venkataramanan R, Nagarajan G,
Murali G and Rajendiran AS. 2016. Genetic trend
for growth and wool performance in a closed flock
of Bharat Merino sheep at sub temperate region of
Kodai hills, Tamil Nadu. International Livestock
Conference and Expo - 23 Annual Convention
of ISAPM, Hyderabad, Telangana, 28-31 Jan.

Mallick PK, Thirumaran SMK, Pourouchottamane
R, Rajapandi S, Venkata ramanan R, Nagarajan
G, Murali G and Rajendiran AS. 2016. Genetic
evaluation and breeding values of growth traits
in Bharat Merino sheep at sub temperate region
of Kodai hills, Tamil Nadu. National Symposium
on Policy Planning for Livelihood Security through
Domestic Animal Biodiversity, SKAUST, Jammu, 11-
12 Feb.
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Nagarajan G, Pourouchottamane R, Balamurugan
V, Shome R, Abaskar K, Rajapandi S, Rajendiran
AS and Rahman H. 2016. Epidemiological analysis
of repeated abortions in sheep flocks - a case study.
International Livestock Conference and Expo -
23 Annual Convention of ISAPM, Hyderabad,
Telangana, 28-31 Jan.

Narula HK, Patel AK, Chopra A and Malhotra
V. 2016. Genetic trends in Marwari sheep in
an organized farm under arid region of India.
International Livestock Conference and Expo and
23" Annual Convention ISAPM, Hyderabad, 28-31
Jan.

Patel AK, Narula HK and Naqvi SMK. 2015. Sheep
breeds of north-western region and improvement
programme for carpet wool production. National
Symposium on Sustaining Agricultural Productivity
in Arid Ecosystems: Challenges and Opportunities,
ICAR-CAZRI, Regional Research Station, Leh (J &
K), 19-22 Aug.

Pourouchottamane R, Mallick PK, Vasantha Kumar
S, Nagarajan G, Thirumaran SMK, Pankaj PK and
Rajendiran AS. 2016. Sheep production system and
appraisal of technology adoption level prevailing in
Tirunelveli district of Tamil Nadu”. In: International
Livestock Conference and Expo - 23 Annual
Convention of ISAPM, Hyderabad, Telangana, 28-
31 Jan.

Prakash Ved, Prince LLL, Gowane GR, Kumar S,
Sharma RC and Kumar Arun. 2016. Growth and
reproductive performance of FecB gene carrier three
breed prolific sheep. International Conference on
Reproductive Health with Emphasis on Occupational,
Environmental —and  Lifestyle  Factors, NIOH,
Ahmedabad, 18-20 Feb.

Prince LLL, Gowane GR, Chauhan I and Kumar
Arun. 2015. Evaluation of factors affecting growth
performance of Avikalin sheep. Interactive Meet on
Strategies for Improvement in Quality and Quantity
Meat Production from Small Ruminant Rearing
System, ISSGPU and ICAR-CSWRI, Avikanagar, 28
Now.

Prince LLL, Prakash Ved, Gowane GR, Kumar Arun,
Sharma RC and Kumar S. 2015. Evalution of litter
size and prolificacy of three breed prolific ewes.
Interactive Meet on Strategies for Improvement in
Quality and Quantity Meat Production from Small
Ruminant Rearing System, ISSGPU and ICAR-
CSWRI, Avikanagar, 28 Nov.
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Prince LLL, Sharma RC, Prakash Ved, Gowane
GR, Chauhan I, Kumar Arun and Kumar S. 2016.
Evaluation of prolificacy vis-avis production
efficiency in different prolific crossbred ewes.
National Symposium on Policy Planning for
Livelihood Security through Domestic Animal
Biodiversity, SKAUST, Jammu, 11-12 Feb.

Sahoo A. 2015. More sheep per sheep. Interactive
Meet on Strategies for Improvement in Quality and
Quantity Meat Production from Small Ruminant
Rearing System, ISSGPU and ICAR-CSWRI,
Avikanagar, 28 Nov.

Sahoo A, Thirumurugan P and Kumawat PK. 2016.
Feeding of cactus (Opuntia ficusindica) and Jungli
Cholai (Amaranthus viridis) silages in sheep to
combat nutritional scarcity under climate change
scenario in semi-arid tropics. XVI Biennial Animal
Nutrition Conference on Innovative Approaches for
Animal Feeding and Nutritional Research, ANSI and
ICAR-NDRI, Karnal, 6-8 Feb.

Sahoo A, Thirumurugan P and Kumavat PK. 2015.
Feeding of sheep with high moisture succulent
feed to combat water and feed scarcity during hot
summer in semi-arid tropics. Interactive Meet on
Strategies for Improvement in Quality and Quantity
Meat Production from Small Ruminant Rearing
System, ISSGPU and ICAR-CSWRI, Avikanagar, 28
Now.

Saini N and Patel AK. 2016. Growth performance
Magra lambs under supplementary feeding of
feed block in field Condition. XVI Biennial
Conference on Innovative Approach for Animal
Feeding and Nutritional Research, ICAR-NDRI,
Karnal, 6-8 Feb.

Saini N and Patel AK. 2016. Managing productivity
of Magra lambs by supplementary feeding approach
in hot arid Rajasthan. National Seminar on
Agriculture Resource Management for Sustainability
and  Eco-Resotoration, ICAR-CIAH, Bikaner,
11-13 Mar.

Saxena VK, Jha BK, Kumar D and Naqvi SMK.
2015. Assessing the genotype frequency at G612A
locus of MTNRIA gene in natively adapted
Rambouillet sheep using Restriction fragment
length polymorphism (RFLP). Interactive Meet on
Strategies for Improvement in Quality and Quantity
Meat Production from Small Ruminant Rearing
System, ISSGPU and ICAR-CSWRI, Avikanagar,
28 Now.

Singh F and Sonawane GG. 2016. Prevalence of
blaTEM and blaSHV genes conferred beta-lactam
resistance to extra-intestinal pathogenic Escherichia
coli associated with respiratory infections in sheep
and goats. International Conference on Biotechnology
and Nanotechnology, The IIS University, Jaipur, 30"
Jan — 1%t Feb.

Singh E Hirpurkar SD, Shakya S, Rawat N, Kumar R
and Kumar S. 2016. Detection and characterization
of extended-spectrum  beta-lactamases  and
carbapenemases genes confer multi-drug resistance
to enterobacteria isolated from animals, humans
and environment. International Conference
on Biotechnology and Nanotechnology, The IIS
University, Jaipur, 30 Jan-1 Feb.

Singh F, Sonawane GG and Kumar R. 2015. Detection
of extended spectrum beta-lactamase gene blaTEM
associated with beta-lactam resistance among
extra-intestinal pathogenic Escherichia coli strains
isolated from pneumonic sheep. Interactive Meet on
Strategies for Improvement in Quality and Quantity
Meat Production from Small Ruminant Rearing
System, ISSGPU and ICAR-CSWRI, Avikanagar,
28 Now.

Swarnkar CP, Singh D and Prince LLL.2016. Selection
for resistance or resilience to gastrointestinal
nematodes in sheep. XXV National Congress of
Indian Association for the Advancement of Veterinary
Parasitology, Madras Veterinary College, Chennai,
Tamil Nadu, 17-19 Feb.

Thirumurugan P, De K, Kumar D, Balagnur K and
Naqvi SMK. 2015. Reproductive intervention for
production of three lambs in two years in sheep
National Conference on Reproductive Health
Challenges: Issues and Remedies, Jaipur, 11-13 Sep.

Thirumurugan P, Sahoo A, Bhatt RS, Kumawat
PK and Meena MC. 2015. Effect of high energy
concentrate and silage based diet on the performance
of prolific lambs. Interactive Meet on Strategies
for Improvement in Quality and Quantity Meat
Production from Small Ruminant Rearing System,
ISSGPU and ICAR-CSWRI, Avikanagar, 28 Nov.

Thomas R and Gadekar YP. 2015. Safety standards
and industry legislations pertaining to meat and
meat products. Interactive Meet on Strategies
for Improvement in Quality and Quantity
Meat Production from Small Ruminant Rearing
System, ISSGPU and ICAR-CSWRI, Avikanagar,
28 Nov.
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Red 9T & ATserel g4 |

Gene bank registration
Contributors
Kumar R, Kumar S, Prince LLL, Swarnkar
CP and Singh D
Sonawane GG, Singh F and Meena R
Gowane GR, Akram N, Prince LLL,
Prakash V, Kumar A and Ballingall K

Gowane GR, Akram N, Prince LLL,
Prakash V, Kumar A and Ballingall K

Gowane GR, Akram N, Prince LLL,
Prakash V, Kumar A and Ballingall K

Gowane GR, Akram N, Prince LLL,
Prakash V, Kumar A and Ballingall K

Gowane GR, Akram N, Prince LLL,
Prakash V, Kumar A and Ballingall K

Gowane GR, Akram N, Prince LLL,
Prakash V, Kumar A and Ballingall K

Awards and Recognition

Recepiant /s Year
D. Singh Feb 17, 2016
LLL Prince, RC Feb11-12,2016

Sharma, V Prakash, GR
Gowane, I Chauhan, A
Kumar and S Kumar

enzyme treatments.

Year Sequence Agency/Registration No

2015  Ovis aries clone IM4769 MHC NCBI gene Bank KT321155 to
class II antigen (DRB1) mRNA, KT321210 (56 sequences)
Complete cds

2015  Partial gene sequence for sheep NCBI, gene bank, BankIt1819072
Moraxella sp. Moraxella_16s KR270440

2016  Ovis aries clone Ovar- DRB1* NCBI gene bank
1010 mRNA partial cds KU685424

2016  Ovis aries clone Ovar- DRB1* NCBI gene bank
1404 mRNA partial cds KU685425

2016  Ovis aries clone Ovar- DRB1* NCBI gene bank
1405 mRNA partial cds KU685426

2016  Ovis aries clone Ovar- DRB1* NCBI gene bank
2004 mRNA partial cds KU685427

2016  Ovis aries clone Ovar- DRB1* NCBI gene bank
1610 mRNA partial cds KU685428

2016  Ovis aries clone Ovar- DRB1* NCBI gene bank
080302 mRNA partial cds KU685429

Award/Recognition Venue

Fellow of Indian Association
for Advancement of Veterinary
Parasitology (IAAVP)

First prize for presentation of
paper Evaluation of prolificacy
vis-a-vis production efficiency in
different prolific crossbred ewes

Madras Veterinary College, Chennai,
Tamil Nadu

National Symposium on Policy Planning
for Livelihood Security through Domestic
Animal, SKUAST Jammu
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Recepiant /s Year Award/Recognition Venue

GL Bagdi Nov 5-7, 2015 Best paper presentation award National Seminar on Strategy to Drive
Skill Based Agriculture Development
Forward for Sustainability and Rural
Employability BHU, Varanasi (UP)

Gopal R. Gowane June, 2015 Certificate of reviewing Small Ruminant Research, Elsevier
(recognition award)

Broadcasting
Participants Broadcasting agency Venue Year
Rajendiran AS Profitable sheep farming Kodaikanal FM radio 9.00-10.00 a.m., 20 Jan 2016
Rajendiran AS Women entrepreneurship in Kodaikanal FM radio 12.00 Noon-1.00 p.m., 20 Jan. 2016
agriculture and allied science
Thirumaran SMK Tips on Commercial sheep farming Kodaikanal FM radio 9.00-10.00 a.m., 25 Nov 2016
Thirumaran SMK Role of women in Livestock Sector Kodaikanal FM radio 12.00 Noon-1.00 p.m., 25 Nov 2016
GR Gowane Sheep farming DD Kisan New Delhi Oct. 2015
A K Shinde Sheep rearing DD Kisan Hello Kisan 6.00-7.00 p.m., 3 March 2016
New Delhi
e &= &l A 91T BRIHA H ISR & ITHET dlbR - M 530 — 6.00 4 f&F=R 2015
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Video capsule

Artificial Insemination in sheep

Estrus synchronization in ewes using vaginal sponges
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Projects at a glance

Institute projects

Programme 1. Enhancing mutton production
through increasing prolificacy and genetic
improvement by selection

® Increasing productivity —of
introgression of fecundity gene

sheep  through

© Nutritional manipulation for enhancing qualitative
and quantitative mutton production

®  Assessment of nutritional adequacy of newly evolved
prolific sheep under farm condition

© Enhancing reproductive efficiency and adaptability
of newly developed prolific and native sheep

® Production and multiplication of prolific sheep
through embryonic stem cell and somatic cell
nuclear transfer techniques

Programme 2. Improvement of sheep for wool
production
© Demonstration Unit on Avikalin sheep for carpet

wool and mutton production

® Genetic improvement of Chokla sheep for wool
production

® Development and stabilization of improved sheep
strain for the wool production in farm and field of
temperate region

© Identification of candidate gene responsible for
luster parameter in Magra sheep

® Genetic improvement of Bharat Merino sheep

Programme 3. Development and improvement of
technology for value addition in sheep products
and by-products

© Development of diversified animal fibre based value
added products

© Development of value added products from mutton
and sheep milk

Programme 4. Disease surveillance, health care
and disease diagnostic tools

® Investigations on diseases of sheep and goat

© Diagnostic and therapeutic interventions in

respiratory infections

® Genetic improvement of resistance to Haemonchus
contortus in sheep

Programme 5: Validation, refinement and
dissemination of developed technologies

© Integrated approaches for improvement in
productivity of sheep under field condition through
transferable technologies

© Integrated approaches for improvement in mutton
sheep production system in southern Tamil Nadu
and status appraisal of technology adoption level in
field

¢ Improvement of livelihood of tribes through sheep

and goat production in tribal areas of Rajasthan

Network projects

® Improvement of Marwari sheep for carpet wool
production through selection

© Evaluation and genetic improvement of Magra sheep
in field

® Characterization of Marwari sheep

© Estimation of methane emission under different
feeding systems and development of mitigation
strategies

© Veterinary type culture-rumen microbes
®  Gastro-intestinal parasitism
® Veterinary type culture

© Neonatal mortality in farm animals

Mega Sheep Seed Unit

®  Genetic improvement of Malpura sheep for mutton
production in farm and field

AICRP projects
© Genetic improvement of Sirohi goats for meat and
milk production

© Nutritional and physiological approaches for

enhancing reproductive performances in animals

B —



NICRA projects

® Assessing resilience of small ruminant production
under changing climate condition in semiarid zone

CWDB projects

© Development of portable intelligent wool fibre
analyser

DBT projects

© Genetic characterization of variability in immune
response of sheep and goat for PPR and ET vaccine
elicited immune response

Annual Report 2015-16

© Value addition of meat and meat products with
conjugated linoleic acids isomers through alteration
of ruminal bio-hydrogenation process using plant
bioactive compounds

© Functional assays of the bone morphogenetic protein
receptors — 1B associated with high prolificacy in
sheep

DST project

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




ADF
ADG
AFB
AFL
AGF

AH
AICRP
AKMU
ALP
ATMA
ALH
ARC
BCS
BHU
BMPR
Bp
BUN
CASA
CAZRI
CFB
CIRG
CL
CLA
CcO

CP
CRIDA

CSWRI
CWDB
CWMP
DBT
DCP
DCPI
DM
DMI
DNA
DOMI
DPBS
DpPV
DRMR
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List of Abbrevations

Acid Detergent Fibre
Average daily gain
Acid Fast Bacteria
Age at First Lambing

Ahmednagar District Goat Rearing and
Processing Cooperative Federation

Animal Husbandary

All India Coordinated Research Project
Agriculture Knowledge Management Unit
Alkaline phosphatases

Agriculture Technology Management Agency
Amplitude of Lateral Head Displacement
Arid Region Campus

Body Condition Score

Banaras Hindu University

Bone Morphogenetic Protein Receptor
Base Pair

Blood Urea Nitrogen

Computer Assisted Semen Analyzer
Central Arid Zone Research Institute
Complete Feed Block

Central Institute for Research on Goats
Corpus Luteum

Conjugated Linolenic Acid

Carbon dioxide

Crude Protein

Central Research Institute for Dryland
Agriculture

Central Sheep and Wool Research Institute
Central Wool Development Board
Conventional Worm Management Programme
Department of Biotechnology

Digestible Crude Protein

Digestible Crude Protein Intake

Dry Matter

Dry Matter Intake

Deoxyribose Nucleic Acid

Digestible organic matter intake
Dulbecco’s phosphate-buffered saline

Days post vaccination

Directorate of Rapeseed Mustard Research

DST
EADR
EAMR
eCG
EDTA
EIS
EPE
EPG
ESC
ET
EYCG
EYTF
FBS
FCR
FEC
FecB
FMD
FMS
FROGIN

GDNF
GFW
GFY
GI
GIN
GMM
GSS

hZ

Hb
HOST
HRD
HT
IAAVP

TASRI

ICAR
ICv
i-ELISA
IFFCO
IL

Department of Science and Technology
Equivalent Average Death Rate
Equivalent Average Morbidity Rate
Electrocardiogram
Ethylenediaminetetraacetic acid
Exposure Inanition Syndrome

Ewe Productivity Efficiency

Eggs Per Gram

Embryonic Stem Cell
Enterotoxaemia

Egg Yolk Citrate Glucose

Egg Yolk Tris Fructose

Fetal Bovine Serum

Feed Conversion Ratio

Fecal Egg Count

Fecundity Booroola

Foot and Mouth Disease

Financial Management System

Forecasting for Rajasthan on Ovine
Gastrointestinal Nematodosis

Glial Cell Derived Neurotrophic Factor
Greasy Fleece Weight

Greasy Fleece Yield
Gastrointestinal
Gastrointestinal Nematodes
GM x Malpura

General Systemic State
Heritability

Haemoglobin

Hypo-osmotic swelling test
Human Resource Development
Hydroxytyrosol

Indian Association for Advancement of
Veterinary Parasitology

Indian Institute of Agricultural Statistics
Research

Indian Council of Agricultural Research
Iliocaecal Valve

Indirect-Enzyme Linked Immunosorbent Assay
Indian Farmers Fertiliser Cooperative Limited

Interleukin




INF
ISSGPU

ITMU
IU

IVFE
IVRI
JECC
KAP
KMT1
KVK
L4

LD
LIN
LPM
MAP
MCH
MCHC
MCV
MDA
ME
MEI
MF
MHC
MIS
MLN
MPKV
MRP
MSSP
MWMP
NBAGR
NCBI
NDF
NGO
NIANP

NICRA

NIRJAFT

NIVEDI

NTRS
NWPSI
OM
omp
OSI

P

4

PBR

Interferon

Indian Society for Sheep and Goat Production
and Utilization

Institute Technology Management Unit
International Unit

In Vitro Fertilization

Indian Veterinary Research Institute

Jaipur Exihibition and Convention Center
Keratin Associated Protein
K-methyltransferases

Krishi Vugyan Kendra

Larvae forth stage

longissimus dorsi

Linearity

Livestock Production and Management
Mycobacterium avium subsp paratuberculosis
Mean Corpuscular Haemoglobin

Mean Corpuscular Haemoglobin Concentration
Mean Corpuscular Volume
Malondialdehyde

Metabolizable Energy

Metabolizable Energy Intake

Milk Formulae

Major Histocompitability

Management Information System
Medjiastinal Lymph Nodes

Mahatama Phule Krishi Vishvavidyalaya
Maternal Recognition of Pregnancy

Mega Sheep Seed Project

Modified worm management program
National Bureau of Animal Genetc Resources
National Centre for Biotechnology Information
Neutral Detergent Fibre

Non Government Organization

National Institute on Animal Nutrition and
Physiology

National Innovations on Climate Resilient
Agriculture

National Institute of Research on Jute and Allied
Fibre Technology

National Institute of Veterinary Epidemiology
and Disease Informatics

North Temperate Regional Station

Network Programme on Sheep Improvement
Organic Matter

Outer Membrane Protein

Oxidative Stress Index

Progesterone

Peptide Binding Region

PCR
PCV
PHE
PHSSA

PI
PME
PMSG
PPR

R line
RAC
RB
RBPT
RIA
RM
RPF
rRNA
S line
SBF
SKNAU
SL
SNP
SOD
SRL
SRRC
SSC
STR
SVvVU
T4
TAC
TALP
TANUVAS

TEC
TGF
THI
TMTC
TOT
TSP
TST
TVF
UBA
UPTTI
VCL
VTCC
WBC
WCI
ZnO
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Polymerase Chain Reaction
Packed Cell Volume
Penicillamine, Hypotaurine and Epinephirine

Pasteurella haemolytica serotype-1 specific
antigen

Percent Inhibition

Prioritization, Monitoring and Evaluation
Pregnant Mare Serum Gonadotrophin
Peste-des-Petits Ruminants
Resistance-line

Rsearch Advisory Committee

Repeat breeder

Rose Bengal Precipitation Test
Radio-immuno Assay

Milk Replacer

Rumen Protected Fat

Ribosomal Ribose Nucleic Acid
Susceptible-line

Sheep Breeding Farm

Sri Karan Narendra Agriculture University
Sperm Lysis

Single nucleotide polymorphism
Superoxide Dismutase

Stained rumen liquor

Southern Regional Research Centre
Spermatogonial stem cells

Short Tandem Repeat

Sri Venkateswara Veterinary University
Thyroxine

Total Antioxidant Capacity

Tyrode’s albumin lactate pyruvate

Tamil Nadu University of Veterinary and Animal
Sciences

Total Erythrocyte Count

Transforming growth factor

Thermal humidity index

Textile Manufacturing and Textile Chemistry
Transfer of Technology

Tribal Sub-Plan

Target Selective Treatment

Total volatile Fatty Acid

Unnat Bharat Abhiyan

Uttar Pradesh Textile Technology Institute
Curvilinear Velocity

Vetrinary Type Culture Collection

White Blood Cell

Wind chill index

Zinc Oxides



Personnels (As on 31.03.2016)

Dr S.M.K. Naqvi Director

Animal Genetics and Breeding Division Textile Manufacturing and Textile Chemistry Division
Dr Arun Kumar Principal Scientist & Head Dr N. Shanmugam Senior Scientist & I/C
Dr R.C. Sharma Principal Scientist Dr D.B. Shakyawar Principal scientist (On deputation)
Dr L.L.L. Prince Sr. Scientist Dr Ajay Kumar Scientist
Dr S.S. Misra Sr. Scientist Er. V.V. Kadam Scientist (On study leave)
Dr G.R. Gowane Scientist Mr. Seiko Jose Scientist
Dr Ved Prakash Scientist Er Shekhar Das Scientist
Dr Indrasen Chauhan Scientist Mr Nehru Lal Meena Senior Technical Officer
Dr Om Prakash Koli CTO (Farm Manager) Mr. Babu Lal Ujiniya Technical Officer (Lab.Tech.)
MrN.L. Gal,ltam Semor. L (01sE33 Human Resource Development Section
Mr Ram Rai Meena Technical Officer DrS.C. Sh Principal Scientist & I/C
Mr S.L. Ahari Technical Officer fo-4 Sharma rincipal scientis
Mr Ram Khilri Meena ~ Technical Officer (Field Tech.) Agriculture Knowledge Management Unit
Animal Nutrition Division ﬁr I\\]/fi PraleSh Singh ihi.efTeChgli;a;?ﬁal:e.r Zlé?ﬁ
Dr A. Sahoo Principal Scientist & Head 1 ML Jagi SSI,Stant' %e echnic cer

. L L Mr R.A. Verma Senior Technical Officer
Dr AK. Shinde Principal Scientist . . .

L. . Mr M.R. Solanki Senior Technical Officer
Dr S.K. Sankhyan Principal Scientist Ms Roshni Sankh Technical Offi
Dr R. S. Bhatt Principal Scientist § Foshn sanidiyan echmie e
Dr S.C. Sharma Principal Scientist RFD Cell
Dr P Thirumurugan Sr. Scientist Dr C.P. Swarnkar Scientist (SG) & Nodal officer
Mr Roop Chand Scientist Dr Y.P. Gadekar Scientist
M.C. Meena Senior Technical Officer -
i Hindi Cell

Mr J.K. Sharma Technical officer G Assi ) OL) &I/C
Mr R.P. Chaturvedi Technical Officer LA SR

Physiology and Biochemistry Division LD TR

Dr Davendra Kumar Sr. Scientist and I/C MrM.L. Gupta Public Information Officer
Dr Rajni Kumar Paul Scientist Public Relation Cell

Dr Vijay Kumar Saxena  Scientist Dr R.C. Sharma Principal Scientist & I/C
Dr Kalyan De Scientist Mr M.L. Gupta Assistant Director (OL)
Dr Krishnappa B Scientist .

Dr SV Bahire Scientist UL IE

Mr M.L. Gupta Assistant Director & I/C

Dr G.V. Vedamurthy Scientist
Mr Tan Singh Choudhary Technical Officer

Dr Arpita Mohapatra Scientist

Mr Ranjit Singh Senior Technical Officer Administration

Animal Health Division Mr Rakesh Kumar Chief Administrative Officer
Dr Dhirendra Singh Principal Scientist & Head LVl TR Pri\Tate Secr?te}ry )

DrEA. Khan Principal Scientist Mr Ram Pal Verma Assist. Administrative Officer
DrG.G. Sonawane Senior Scientist Mr K.B. Bairwa Assist. Administrative Officer
Dr C.P. Swarnkar Scientist (SG) Mr T.C.Vijjayvargia.l Ass%st. Adm%n?strat%ve Officer
Dr Jyoti Kumar Scientist (On study leave) Mr Ram Niwas Bairwa  Assist. Administrative Officer
Dr Fateh Singh Scientist Audit and Account

Mr Nanag Ram Senior Technical Officer Mr S.C. Sharma FAO

Mr A.K. Prasad Senior Technical Officer Mr C.L. Meena Assistant FAO

B, ]




Estate Section

Er C.R. Gadhwal Senior Technical Officer & I/C
Er KK. Prasad Senior Technical Officer

Mr Suresh Chand Gupta ~ Senior Technical Officer

Mr Anoop Verma Technical Officer

Mr M.S. Ghintala Techncal Officer (Draftman)
Mr. Ram Dhani Prasad ~ Technical Officer (Farm Mech.)

Transfer of Technology and Social Science Division

Dr Rajiv Gulyani Principal Scientist & I/C

Dr G.L. Bagdi Principal Scientist

Dr Raj Kumar Scientist

Dr LR. Gujjar Scientist

Mr B.S. Sahu Assistant Chief Technical Officer
Mr Ratan Lal Bairwa Senior Technical Officer

Mr R.K. Meena Senior Technical Officer

Mr K.C. Sharma Technical Officer

Mr D.K. Yadav Technical Officer

Livestock Products Technology Section

Dr A. K. Shinde Principal Scientist & I/C
Dr Y.P. Gadekar Scientist
Mr S.A.Q. Nagvi Technical Officer

Animal Biotechnology Section

Dr Satish Kumar Senior Scientist & I/C
Dr Rajiv Kumar Scientist
Mr Amar Singh Meena  Scientist
Dr Basanti Jyotsana Scientist

Prioritization, Monitoring and Evaluation

Dr AK. Shinde Principal Scientist & I/C
Dr C.P. Swarnkar Scientist (SG)
Dr Y.P. Gadekar Scientist

Mr J.P. Meena Senior Technical Officer

Farm Section

Mr Shyam Singh CTO (Farm Supdt & I/C)
Dr R.B. Sharma Assistant Chief Technical Officer
Mr M.R. Meena Senior Technical Officer

Senior Technical Officer
Technical Officer

Mr J.P. Bairwa
Mr L.R. Bairwa

Network Programme on Sheep Improvement Cell

Dr Arun Kumar
Dr L.L.L. Prince

Principal scientist and I/C
Senior Scientist

Mega Sheep Seed Project Cell

Dr Arun Kumar
Dr S.S. Misra

Principal scientist and I/C
Senior Scientist

Tribal Sub-plan Cell

Dr S.L. Sisodia CTO (Vety. Officer) & I/C
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Horticulture Section

Mr Sita Ram Meena
Mr T.N. Sharma

Senior Technical Officer & I/C
Technical Officer

Institute Technology Management Unit
Dr EA. Khan Principal Scientist & I/C

Workshop and Vehicle Section

Mr Rukmesh Jakhar Security Officer & I/C
Security Section

Mr Rukmesh Jakhar Security Officer
Human Dispensary

Dr Davendra Kumar Senior Scientist & I/C
Mr R. S. Chhipa Technical Officer

Arid Region Campus, Bikaner

Dr AK. Patel Principal Scientist & Head
Dr H.K. Narula Principal Scientist
Dr (Mrs) Nirmala Saini  Sr. Scientist

Dr Ashish Chopra Scientist

Dr Ghous Ali Scientist

Dr Mohd Ayub CTO (Veterinary Officer)
Dr PR. Sharma CTO (Farm Manager)
Mr Vimal Malhotra Assistant CTO

Mr S.R. Chaudhary Senior Technical Officer
Mr Om Prakash Technical Officer

Mr R.K. Singh Technical Officer

Mr M.L. Choudhary Technical Officer

Mr Hawa Singh Technical Officer

Sh. Kamlakar

Shankar Gurao Technical Officer

Mr R.A. Sahu Assist. Administrative officer

Mr Shiv Ji Ram Jat Assist. Administrative Officer

Northern Temperate Research Station, Garsa

Dr O.H. Chaturvedi Principal Scientist & Head
Dr S.R. Sharma Senior Scientist

Dr Debabrata Sethi Scientist

Mr Kishore Singh Senior Technical Officer

Mr Manoj Kumar Sharma Senior Technical Officer

Mr Paine Ram Technical Officer

Mr Bhag Singh Assist. Administrative Officer

Southern Regional Research Centre, Mannavanur

Dr A.S.Rajendiran Principal Scientist & I/C
Dr R. Pourouchottamane Senior Scientist

Dr PK. Mallick
Dr G. Nagarajan Senior Scientist

Dr S.M.K. Thirumaran Scientist

Dr S. Rajapandi ACTO (Veterinary Officer)

Mr Laxmi Chand Assistant Administrative Officer

Senior Scientist

131




ICAR - CSWRI, Avikanagar

Joined

Dr Vedamurthy G.V,, Scientist (Animal Biochemistry) on 09.04.2015
Dr Ghous Alj, Scientist (Agronomy) on 13.04.2015

Dr G.L. Bagdi, Prin. Scientist (Ag. Extension) on 01.06.2015

Mr. Pushpendra Kumar, CAO on 03.08.2015

Mr. Rakesh Kumar, CAO on 16.09.2015

Dr Smrutirekha Mallick, Scientist (Animal Physiology) on 12.10.2015
Dr Arpita Mohapatra, Scientist (Animal Physiology) on 12.10.2015
Mr. Shekhar Das, Scientist (Textile Manufacture) on 09.12.2015

Dr N Shnumugam, Sr. Scientist (Textile Manufacture) on 14.12.2015
10. Mr. Seiko Jose, Scientist (Textile Chemistry) on 14.12.2015

11. Mr. Ved Prakash Singh, CTO on 11.01.2016

S A A S e

Superannuation (2015-16)
Mr. S.K. Jain, T-I-3 on 30.04.2015
Mr. Beli Ram, T-I-3 on 30.04.2015
Mr. Lotam Chand, T-1-3 (JD) on 30.04.2015
Mr. Allahnoor Khan, T-5 on 30.06.2015
Mr. Ramswaroop/Chothu, S.S.S. on 30.06.2015
Mr. Jagdish/Chandmal, S.S.S on 30.06.2015
Mr. Chhagan Lal / Harji ram, S.S.S. on 31.07.2015
Mr. Ram Dev / Kanhaiya Lal, S.S.S. on 31.07.2015
Mr. Narayan Lal / Bhouri Lal S.S.S. on 31.07.2015
. Mr. Babu Lal / Madho Ram, S.S.S. on 31.07.2015
. Mr. Prem Narayan, Assistant on 31.08.2015
. Mr. Laxman Ram T-I-3 on 31.08.2015
. Mr. Suraj Karan Meena, S.S.S. on 31.10.2015
. Mr. Om Prakash / Sohan Lal, S.S.S. on 31.10.2015
. Mr. Ram Lal / Sangat Ram, S.S.S. on 31.10.2015
. Mr. Ram Chandra / Ramdev, S.S.S. on 31.12.2015
. Mr. Veerchand / Ved Ram, S.S.S. on 31.12.2015
. Mr. K.L. Koli, AAO on 31.01.2016
19. Mr. Banna / Nathu, S.S.S. on 31.01.2016
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Transferred

1. Mr. K.L. Meena, CAO on 15.06.2015

2. Mr. Pushpendra Kumar, CAO on 11.09.2015

3. Dr (Mrs) Smrutirekha Mallick, Scientist (Animal Physiology) on 01.03.2016

Resigned
1. Mr. Pawan Sharma, Assistant on 07.05.2015

Obituary
1. Mr. Ujas Chand, S.S.S. on 14.10.2015
2. Mr. Prahlad / Gilla Ram, S.S.S. on 08.02.2
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Distinguished Visitors

I visited this institute, second time and found tremendous development in infrastructure Some of facilities have been totally
revamped and been converted into state of art . One of the peculiar, exceptional thing which I noticed is that the whole institute
work like a family which is conducive for the growth of any organisation. That is exemplary and adorable. I wish the institute
will continue on same pace and achieve new heights under able leadership.

27.04.2015 Davendra Kumar, Director (Fin.) ICAR HQ, New Delhi

I was very impressed to look around this institute. Some day we will visit again for the exchange of research between our
Meijo University and this institute.

Kimihavu Inagahi

I am conducting some experiments using goats and cactus in my university farm. I hope we can share the new knowledge
regarding to goats and sheep. I would appreciate your kind hospitality during our visit.

Yoshiaki Hayashi

Many thanks for the kind introduction. I was deeply impressed. I hope we can do some international cooperation research
in the future.

05.05.2015 Guang-X Wang, Meijo University, Japan

It is my pleasure to visit the CSWRI. A large and widely scattered institute with good sheep along with Sirohi goats. Good
work is being done and sheep breeding using Fec B gene and nutrition. My congratulation to Director, Dr Naqvi for effective
leadership in research and development in the institute

27.06.2015 Dr S.K. Agrawal, Director, ICAR - CIRG, Mathura UP

It was great feeling to visit the institute and look into the developments and improvement being made in sheep and goat
breeding. It was pleasing to observe that research and scientist are trying to put all sincere efforts in their endeavor to promote
small ruminant growth. I wish them all success.

14.07.2015 Dr Ajay Kumar, Director, AH, Rajasthan

Tremendous development from my previous visit indicates foresight of the Director. The most impressive for me the progress
for doing self-employment to you, wish for growth.

1.8.2015 Dr N.N. Pathak, Former Director, CIRB, Hisar

Really delighted to see the development of institute with the broad based thinking of the Director and research done by the
scientist under the guidance and supervision of present Director. Such activities need to be continued for future development
in the nation interest. Fortunate to involve personally with research programme of the institute. I wish a bright future of the
institute.

1.8.2015 Dr Lal Krishna, Former AHC ¢ ADG (AH), ICAR, New Delhi

I was delighted to see the farm facilities. The cooperation extended by the Director and his team was worth experience for
me. The farm can be utilized for very good seed production programme of mustard. The Directorate of Rapeseed —~mustard
will extend his seed production activities for the benefit of both ICAR institute. The Directorate will help in fodder production
through growing Chinese rape with our technical expertise. I am highly impressed with this institute my best wishes.

5.8.2015 Dr Dhiraj Singh, Director, Directorate of Rapeseed-Mustard, Bharatpur Rajasthan

This was an interesting visit. I learnt a lot on sheep and goat. Director and scientist explained things wonderfully. The
facilities are great and growing. The leadership is what makes a difference. I appreciate the Director for his energy, enthusiasm
and friendliness.

16.09.2015 Dr K. Alagusundaram, DDG (Ag. Engg.), ICAR New Delhi

Delighted to see the facilities of the institute. Lab and farm facilities are modernized and upgraded and applied research in
goat improved is noteworthy. Congratulation to Director and his team for devoted work and all the best for future.

16.09.2015 Dr P.G. Patil, Director, CIRCOT, Mumbai




ICAR - CSWRI, Avikanagar

Commendable achievements made by the institute in the last 3 years. Excellent infrastructure excellent working atmosphere
and excellent response and discipline behaviour from all staff members of the institute.

16.09.2015 Dr Debasis Nag, Director, NIRJEFT, Kolkotta

Great opportunity to visit this institute which is successfully providing support to one of the most neglected section of rural
population. Wishing all the success and great achievements.

02.09.2015 Mr Rajendra K Thanvi, General Manager NABARD Jaipur

Wonderful and excellent work and development in the institute. It was pleasure to be able to witness so much technology
and development in respective areas and also in horticulture field. I wish you all a great success for your future endeavors.

9.10.2015 Dr R.H. Dahiya, Director, IHITC Durgapura Jaipur

H 2012 H Ul 37T M7 | TS 3 AT & 918 AT .| 39 QAR AR H ARG gaerg 3 H 9ga Yo gl | Sf. T4l Ared o
o IR | AR BT AT BT § IE IR T H AR AT AT H G AT & | Sf. TH! o 100 AHRI GX < BT gad A & | fBam
P GRETEH & oY Sf. Fdhdl ATed 7 9 fbd TRe el B 988 P Fobdl © I8 984 of do! a1 © IR Faa 91| F gg A feami
BT S BT qew qare, | This is wonderful / no words to explain, it is beyond words.
Shri Anil Gote, MLA Maharastra
There has been a sizable change in the outlook of the institute with structuring, animal health and performance. The
reduction of mortality to Zero and very high growth rate needs appreciation. I congratulate Dr Naqvi and his entire team for
the excellent work.

4.12.2015 Dr A.E. Nivsarkar, Ex Director NBAGR, Karnal

T3 ST UM IR AT BT AT el | 95T 72T oW | by GRASHIS BT Fde § <@ &1 Aier ff far | 3 werfiear a8 i
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4.12.2015 fReror Zare HT1, FRIFR) [Fe9d, Hegegeld TEyY

Words fail me to express the contribution of Director and his team. Farmers perception intake and expresion for utilizing
sheep in this system is a model to be adopted by other Directors of commodity based institute. Keep it Up Dr Naqvi.

05.01.2016 Dr Arun Verma, Former ADG (AN&P) ICAR New Delhi

A wonderful experience to know the extent of work, research is being carried out in the institute. Most fulfulling was
to passionate about the work they are doing and difference they are making to the environment. Felt very good in the two
inaugurations/congrats to CSWRI

20.01.2016 Geeta Narayan, Joint Secretary, Ministry of Textile New Delhi

Itis amazing to see that the CSWRI is working on many interesting and latest technologies which has tremendous potewntial
for livelihood generation and income enhancement. The scientists and administration including Dr Naqvi - the Director are
very committed to the cause. Wish to see more and more people benefited from the model and technologies available here.

19.02.2016 Mr Gaurav Goyal, Commissioner - SEE and MD RSLDC, Govt. of Rajasthan, Jaipur

I am indeed very happy to see the impresidented development of CSWRI within last 3 years. Dr Naqvi leadership is
worth apppreciating. He is not only very good research management person. The barren CSWRI converted into lush green
fodder land within limited resources. What to talk field laboratories and sitting rooms are so nicely designed they speak
themselves. I congratulate also the scientist staff and worthy Director for all round development. CSWRI should acknowledge
this acheivements.

20.02.2016 Dr S.P.S. Ahlawat, Former VC and Director, IVRI, Izatnagar

I am really impressed a lot on the activities taken up by CSWRI particularly the project on Dumba sheep Sirohi goats and
FecB gene. Avishaan breed developed which gives twins and triplets. The research work taken up on degradation and utilization
of waste wool as useful manure. The technology is very much useful to Telengana where wool collected from Deccani sheep has
become a liability to the farmers. This technology can be better utilized for producing good manure which hold up water in the
field. The progress and deveolpment taking up under the leadership of Dr Naqvi is appreciatable. I wish all the best.

03.03.2016 Dr Y. Thirupapathiah, Managing Director, Talengana Sheep Federation Hyderabad
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