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PREFACE

It is my pleasure to present the Annual Report of ICAR-
CSWRI, Avikanagar for the year 2018-19. Institute has
moved forward in improving the mutton production in the
country to 602.82 million kg (8.33% more than the
previous year). However, wool production is stagnant
and country demand is met by importing around 100.010
million kg wool from Australia, Syria, New Zealand,
China etc. The institute has taken 31 institute and 2
externally funded projects to address the issue of meat,
wool and milk production from sheep, flock health,
livelihood security and newer wool and meat products
for consumers with diverse and functional properties.
With constant and sincere efforts of scientists, the
prolificacy in newly developed Avishaan sheep has
increased to 74% with litter size of 1.82 and 38% more
ewe productivity efficiency (EPE). Similarly,
encouraging results are also demonstrated in field with
creating the interest of farmers in rearing Avishaan
sheep with twin/triplet lambs and doubling their income.
Performance appraisal of Dumba sheep at the institute
is continuing and giving overwhelming results in terms of
growth (fat tail lambs attained 27kg weight at 3 months
with a growth rate of 2569 daily). Rabbit farming for meat
production are popularizing in southern states. The
institute is working on all aspects to make it a
commercial venture. Standard feeding and
management practices are being developed and
extending to farmers to achieve 2.0kg slaughter weight
at 12 weeks of age. Further fur processing and

development of fur products to increase returns from
rabbit rearing to farmers are also strengthened. Novel
sperm protective molecules for preservation of ram
semen were identified and found suitable for liquid
preservation of ram semen up to 72h. Further fertility

studies are continuing for its validation.

Both mutton production and prices have increased
significantly over the years and the farmers are showing
interest in mutton production due to increased returns.
There is a need to increase awareness of farmers for
slaughter at increased live weights or optimum live
weights for greater earnings. In this context several
feeding modules for enhancing growth of lambs during
pre and post-weaning stages were developed. The
feeding of lambs from 3 months of age after weaning
attained 35kg body weight at 5 months of age with an
average daily gain of 160 g with desirable carcass traits.
The demand of processed and convenience meat
products is gaining momentum in the country with
urbanization, institute has developed several ready to
eat and ready to serve functional and healthy meat
products to consumer basket. Further institute has
started working on sheep milk processing and products
preparation with the basic mandate of harvesting the
therapeutic value of sheep milk. The institute is focusing
on best use of coarse wool produced in the country. The
work on several new initiative like preparation of AC

mattress, quilt, wool composites along with natural dying



and antimoth properties have been started in the

institute.

One of the major contributions of institute is to ensure
supply of elite germplasm of sheep, goats and rabbits to
farmers for increasing production of meat, wool and
milk. In last 5 years, institute, regional station and
cooperating units of NWPSI and MSSP has supplied
6748 sheep, 925 goats and 1806 rabbits to farmers and
other agencies. Institute is making very possible efforts
to reach to farmers with newer and farmer friendly
technologies through various schemes / projects.
Among them, Mera Gaon Mera Gaurav, Sansad Adarsh
Gram Yojna, Farmer FIRST, transfer of technology,
farmer participatory programmes, Tribal sub plan, and
schedule caste sub plan etc. were implemented in

farmer's flock to increase theirincome and livelihood.

The research output of institute in the form of research
papers in higher NAAS rated journals is increasing. This
year, scientists of institute had published 48 research
papers (22 National and 26 International) and 52.9% of
articles were with 6.00-8.00 NAAS rating.

Skill development and capacity building of farmer in
sheep farming and development of handicraft products
to create employment opportunity for artisans are
foremost objective of institute. Institute has organized 31
training programmes wherein 802 stakeholders,
including women were participated. Further, also
encourage staff to undertake training programme in
advance areas to update their knowledge and skills.
During the year, 16 scientists, 6 technical officers and 5
administrative staff attended the training programmes in

different institutes/universities. Institute has organized

National Sheep and Wool Fair to demonstrate the newer
technologies to farmers for increasing sheep
production. It is a matter of pride for us to receive Shri
Radha Mohan Singh Ji, Hon'ble Agriculture and Farmer
Welfare Minister, GOl on the this occasion in the
institute. While addressing the farmers, he suggested
roadmap for doubling the income of farmers by 2022.
Institute has also organized one day technical session of
International Goat Association at Avikanagar on
25.10.2018. Farmer-scientist interaction and visit of
foreign delegates in the institute were also organized as

a part of conference.

Dr Trilochan Mohapatra, Hon'ble Secretary DARE and
DG, ICAR visited the Arid Region Campus, Bikaner on
02.10.2018. While interacting with farmers, he
suggested for adoption of an integrated farming system
to double income of farmers. | sincerely thank Dr
Trilochan Mohapatra, Secretary, DARE and Director
General, ICAR for his constant support and guidance.
We are grateful to Dr Prabhakar Rao, Chairman,
Research Advisory committee and members of the
committee for reviewing the research projects and
providing constructive suggestions. | sincerely
acknowledge the encouragement and support from Dr
JK Jena DDG (AS), ICAR. | am also thankful for the
constant support and coordination extended by Dr R.S.
Gandhi (ADG, AP&B) and Dr Vineet Bhasin from the

Council.

| congratulate all the staff of ICAR-CSWRI and the
editorial team: Drs A.K. Shinde, C.P. Swarnkar and Y.P.
Gadekar for their dedication, contributions and hard work

towards publishing this annual report within time frame.

ol

i

(Arun Kumar)
Director (Acting)
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ICAR — CENTRAL SHEEP AND WOOL RESEARCH INSTITUTE

Research Advisory Committee — <— | Institute Management Committee
Institute Research Committee Institute Joint Staff Council
Regional Stations Division/Section Administration Central Facilities Sr\llfé\év:g(rlx:g;

Arid Reserach Animal Genetics and Audit & Accounts Network Project on
Campus, Bikaner, Breeding Sheep
. . AKMU
Rajasthan . ” Cash & Bill Improvement
Animal Nutrition
HRD
Northern Temperate Physiology and Establishment Mega Sheep Seed
Research Station, Biochemistry Estate Project
Garsa, : Purchase & Store Security
Himachal Pradesh Animal Health
_ Textile Manufacture Vigilance VOUEESE ALY
Southern Regional and Textile Chemistry IEU
Research Centre,
Mannavanur, Transfer of Technology Human Dispensary
Tamil Nadu and Social Science :
Agriculture Farm
Livestock Products :
Technology Raj bhasa
\_ VAN VAN J J Y,
T & fay Wiga 99ic td =g (U d™@l H)
RISEL 2017—18 2018—19
/WS WWea =@ IuAnr gfaea wea | SLUIN uferera
A ILPIALI— DI WS UG & JJHE G
gil 160.00 134.61 84.13 225.54 224.46 99.50
RIS 1261.00 1153.18 91.44 1677.98 1677.64 99.98
qa 2765.00 2612.33 94.47 2931.20 2931.00 99.99
Eayl 4186.00 3900.12 93.17 4834.72 4833.09 99.97
9. As fasra W Acas uRATeT
gl 5.00 3.30 66.00 22.10 21.70 98.19
NSNS 100.00 98.78 98.78 207.44 207.09 99.83
EGE 98.00 98.00 100.00 51.95 51.95 100.00
Eayl 203.00 200.08 98.56 281.49 280.74 99.73
| A A5 e uRaren
q;?ﬁ 10.00 10.00 100.00 12.39 11.35 91.60
NESASS 115.00 114.89 99.90 150.34 14443 96.06
Rl 125.00 124.89 99.91 162.73 155.78 95.72
Bl AT 4514.00 4225.09 93.59 5278.94 5269.71 98.47
(3r+9+9)
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e #§ sHarRal aY Rerfa (31.03.2019)

IRCiED
EEURED
GERIE
yymafae

B TETAD
Ll

1
71
106
73
151
402

60
85
40
22
207

21
33
129
195

100.00
15.49

19.81

45.20
85.43
48.50

WA gRT o Joid (30 aral H)

24.59
15.03
82.58
0.05
0.26
0.95
3.95
52.41
33.43

213.24

25.55
12.06
91.45
1.02
0.81
6.69
2.01
55.08
134.08
328.95

a1 °arT () BTN 1957.60 2662.40 3177.20 2750.20 2186.20
BT 622.65 54845 313.78 389.06 708.15
TS 218.00 147.00 301.50 151.00 195.00
ENECINE(ECH! SIECAREIN 6597.50 7462.40 7032.82 9048.82 8513.31
HR 1536.82 762.86 1626.67 1354.50 143197
Tl 252.60 309.94 330.35 204.24 214.92
Bad 91 (faa.) JIBTR 92.24 178.77 207.18 131.58 47.91
BN 0.91 0.94 035 0.19 55.17
TS - - - - -
g 991 (faa) SIGEACEN 16.95 19.80 14.00 31.25 30.85
EIEIRR 0.80 - - - -
Tl 0.08 0.02 0.14 0.22 0.16
JfAHTR A A9 g9t affps (3, 2018 | #Td, 2019)
KKl 39.38 2228 04 0 3.60 8.86 56.50 48.03 9.40
LE] 43.40 26.93 02 0 4.30 8.75 54.45 46.35 11.40
Syl 40.04 28.08 38.50 4 6.10 6.57 69.00 57.87 9.80
s 33.07 2585 135.70 9 3.90 379 85.35 68.84 4.00
T 32,62 25.04 51.70 5 2.90 3.87 86.39 71.87 3.66
Radwr 31.36 2258 113.30 8 2.86 479 86.87 76.47 3.24
JICAR 35.70 17.11 0.00 0 2.1 8.91 73.26 61.77 492
qaFR 29.57 11.70 0.00 0 1.31 8.33 70.23 59.67 3.18
TR 23.29 553 0.80 0 1.32 8.06 80.42 64.90 2.19
KREN 2223 519 3.00 1 1.76 761 80.47 67.24 214
HRaRT 25.11 7.58 2.50 1 2.96 8.16 80.64 67.86 3.66
A 3067 11.95 0.00 0 324 8.30 78.61 64.81 5.66
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ALFIATU—DHAHIALH. & IPITHE B ®URHAT

EEIREalcal:re) 50 57 54 55 60 276 55
EEIREalcal:ren 44 49 42 40 48 223 446
T T B GRAT / ASMfD 0.88 0.86 0.78 0.72 0.80 0.81 0.81
NiCRE
ST 28 (63.6) 28 (57.1) 26 (61.9) 21 (52.5) 22 (458) 125 (56.1)  25.0
IR 16 (36.4) 21 (42.9) 16 (38.1) 19 (47.5) 26 (54.2) 98 (439) 196
T T
4.00 A& 0 (0.0) 4 (82) 2 (4.8) 2 (5.0) 3 (6.3) 11 (4.9) 22
401 9 600 22 (50.0) 17 (34.7) 19 (45.2) 13 (325) 16 (33.3) 87 (39.0) 174
6.01 X 800 21 (47.7) 24 (49.0) 16 (38.1) 21 (52.5) 25 (52.1) 107 (48.0) 214
8.00 3 3Mfd® 1 (2.3) 1 (2.0) 4 (95) 4 (10.0) 1 (2.1) 11 (4.9) 2.2
KIS 0 (0.0) 3 (6.1) 1 (24) 0 (0.0) 3 (6.3) 7 (31) 14
CISPE IR 16 13 21 10 16 76 15.2
RINE 62 54 108 69 55 348 69.6
JRID - 3 4 1 1 9 1.8
QP e 8 17 8 45 126 204 40.8
Hgeret / getfe 4 4 9 5 11 33 6.6
S §% gofiavor 12 8 7 27 21 75 15.0
(Prsd # ofe yfrerddr qwid €)

HATH U4 SU <l d yReror srfmpal &1 e

2014—15 22 372 72 39 483
2015—16 22 481 38 13 532
2016—17 40 943 84 — 1027
2017—18 27 545 73 — 618
2018—19 31 704 98 — 802

HATH Ud SU <l d ygfa gHor

2014—15 18 222 43 792 - 1057
2015—16 39 735 184 410 50 1379
2016—17 44 495 166 884 122 1667
2017—18 63 750 239 1130 104 2223
2018—19 51 1257 124 943 56 2380

T g1 faf=1 gvems & gyl &1 smaie=

2014—15 10 8076
2015—16 11 11000
2016—17 7 12250
2017—18 14 20850
2018—19 18 15416

..U~ Hgtd WS TE ST SATHET T, Hfqehr T



anfiier UfqeaT 2018-19

49 AaeH faer

2014—15 7 -
2015—16 8 5
2016—17 12 9
2017—18 6 7
2018—19 16 6

3 13
1" 12

XA A Hraaiar R figaS! &1 f$1 g g s &< ard 813 (2018—19)

1 Uhol HAR HATI BIAGCESIE Hare feafdeney, fodse Sf. T Ag SR
2 #U] FAR Al T gL I, AHTR S Sl ISR IN]
3 faeee gAR @'E T T AL RIaT, dPTR S . TSR I
4 ifgd H=T AT L I, AHTR S ars ). TS ot
5 el HAR L CIRGGACHE A, SR S, 3le FAR ot
6 I FAR BIRGCESIE RIGar, dAHTR <. e a9 SR
7 ARrer amaf R CIRGG G A, SR Sf. Tad. ol ot
8 EUIE T T AL RIGaT, dBTR SIECIRERCIES] ol
9 a9 fawg R CTRGG G RUSCISACIEIE Sf. . Toell ot
10 AT HFAR PIRCESIE A, HTR S, 3ld FAR ot
11 9T Rig arbs [ CTRGG R A, dbTR <. fasa HAR ot
12 R AT TR T A, AHTR S, AIRF. U ot
13 BT SRR T T AL RIGar, dAHTR Sl ARF. U ot
14 FEE @ Qe BIRCCASHE Ty, SireRd IGEARSIE] S
15 I M PIRCESIE QY ST ISEIRSIN] I
16 T AN TH YT Ty, SERd <. fae wew SR
17 AT T BIRCESIN ARIATaey, RER S, fag ®eH SIRY
18 B TROT AT EIRGCESIN Gy, Siefer Sl . TREAR I
19 SNUIRCIE] BIRCESE JmgenSyd fawafdenery, SgR = 1A wRER 1N
20 AT BIRGCESIE gRerell fqemdrs, frarg S, 39 HAR ot
21 SNCIRERK TH.HA. THOTRY], STIYR SR AT ] ot
AT Ah-NBI -8 3B13 B TR fHar Tar| w9 T 8, gd 7 IR e (i)

AT ThTH] ggwerd AfHfT (ITMC) & s 48F 05.
12.2018 DY IR US< UG TP HIYRTSC JATASHI BT 1IN
TG GollpRoT R4 W faar & fav &1 w8 | fafaas
fired BRYAT & fIY gRMH USe ATIET 13.03.2019

Tfawerr ferd & fory 41 &1 gRier Fafa -4 5

HH HIAT BT @il gra=r o (i) dfiemR—aenRa
THAH gRT IR T A DIHR (AN I B
gggTE & WerH uRiervr Rurd wx ufafear graR &) g |

WM W) R Faurfigd grenfifea 4 afda voa (9)

el AORERIA gad Afe e
NS Td gHNT & STH STHEITH
e faery @fers fasmor

HEATHTT

T AT

HE IS

Eoxcl

o2

57039.00 145231.00
1101380.00 692700.00
64400.00 11725.00
42210.00 3780.00
671842.00 792719.00
67148.00 51222.00
2001019.00 1697377.00

VI T~ i 0 T S FTHT HedqM, TR



frar &1 arf) faawor

SET—ARI, <1 Ud 3 Al Miged SUTEl HRaTHR
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; . HEIAT UG &1 TS | AT BT Ac] SeA (i) TTHIOT SATehi H
fafer=arerr & ded W R feae uRart a1 gy RIGATR g1 / ARl BT WRIGHR Y& T, (i) e

IRART & S TR BT 98X HRAT 2 |

s far Head aRASTHT & dad

HIRT Y& gbTg (ETow)

s fIrT Heas aRATSTHT & dgd
ARATE! 3@TS (STgad))

TEHIOT ASTT

T S 451 gRAST & q8d

RISRAT & SE—YHIT &3 3§ By
fqepT 3rerar roiifaedT et va

[ERURLEIRCIPERSNCRICa S|
HETATT IR fhar yer qRATeTT

I — 48

FHIAT — 10

<ar fe — 30

@ Bl Well — 75
@feat fsror — 5 faace
U= & 9t — 75
TS — 23

FHIAT — 20

<qr fhe — 35

@™ Bl Well — 75
st fAsor — 5 fdaca
I+t @ I — 75
TS — 12

W B Well — 80
AR F eI — 80
=TSt fAsToT — 80
U &Y 9ot — 93
2rd — 93

BIAT — 93
Ryetrg 7eie — 93
ufreror fve

Ig — 38

e/ — 73

YT T dieTet — 81

¥ frem™ @t dddt — 53
BT — 75
Ui ITAR UST — 59
e b <9 — 61

S FgER g BRAT
(TEviTaT) — 8
-5
feTfmmeT — 2 fdaca
A H TR
REGIKI

NESIKIN]

BT #f
TS H SRR

FARYR (aTet) T qeT1d
(R

Tool¥ R TG 98711
(STIR)

TOTTYRT U& HITYRT
(i)

HTATYRT, elTet], TSR,
HRarferan sefe

g TR
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LT HellgdR FiAfT (2017—20)
SIRCIRCICENC]

3 el vy

Folc FaR 202, T . 3—6—492
Ifq fhvor smurdde, fRARaTR
2EREIE 500 029 — AITIT

1. IR, e

HeIdh HET-a® (U0 Us )
ALPHI Y., BN I

73 faeell — 110 001

. Yool Jfa @terdY
MHER Ud fawrreger (Terdigs)

uy] Ffdear fagm aidw, QUy)
QIHTARI, aTeTel — 781 022 37TAH

Si. HI FAR AR
[RENED
MPIALT — DHDHIIH,

— 304 501 XTSI

AT yde afifa

IBCiED

areeT

MPATY — DAHIATH,
JfABTTR — 304 501 XTSTRATH

Si. gl §aR

SES

EEISECEIIRED

AFIAFY — BINATH, AIS 250 001 IR T

ST, ¢db. wEd

o

EEISECEIIREY

ALHATY — MSAT ., BRATA 132 001 BRITOM

IREEICT
Je
U] Tl T, ORI TSR, IR 302 006 TSR

JferssTar

SES

ay] fifdbear vd 9 qrer Herfderery,
RISaTd, dIBR 334 001 TSR

i Sra Tt
e
HIGTYRT 304 502 TSR

qed genafie At
NEA I EE

APATY — BHHIATH,
JIPHTIR 304 501 ISTRATH
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Si. oITel o

T TG, R TRPR (HaTfIg) HETaD
HeIMQerd (TUa) 9@ u. (Harfigw)

A1—302, vaIledT Uferia aifedr e — || SfaRgRA
MSTATEIE 201 014— Ul

feraere, favdrR Refm (Farf=ge) Treary

260, fddrd R, UrBEld VS

R — 141 002 YSTE

Sf. Iaar g

Wﬁ@ﬁzﬁ(@mﬁ'ﬁ)

Felc FaR Uel /S Slu% 312, Higas! RidT ddex 45
BT ST B AT BIATA 132 001 BRATOM

sl Uo. R
T I Td J9RY 9IUA S

TMFHIATT — HAFHATH,
SfABTR — 304 501 TSR

wEre Aeifeae (Tl gs )

qe

P3G, R 9o

T8 el — 110 001

Si. goud Rig

qa

ERISECRIIRET

HHIAGY — HIFH, 2R 125 001 sRATOM

. oft. % vt

NES|

famTTeger (Uy] wIda)

LI — AR 9 b Sgaem dwer
OOIATR — 243 122 IR U<

y§erd fave

JoT

Flled ¥ T S fadr i fifics, 1% 560 024 Fried
Mt N, foard

I

IESRCRSEEIEER

PG U, BV 9a, g faeell 110 001

sfi 3B} AT STl

NESS
STIRT 304 024 ISR
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UG ST

YA B ATafeT guie BT 99.00 Ufaera A iferd
BT U fHar| meEnfirer, SOl @ 9w,
qxYeToT, yferor geATfie | 328.95 AT BUA BT
IToreq ST T a1 oY f 7 a9 & 54 uforera
arfere 2 |

AT BT AR §RT fHATT Bl XaS H R
IR TG B 1403 S, 142 FHRYT TAT 983 TR 9
Y|

fel 48 WY U (22 TSI T 26 IIRTSIA I Sict
) ue1fRra by 7q qorr srferadH (52.9 Ufererd) U= 6—8
NAAS TS 9Tl Siiet # T2 |

fIE® Aere 9u- gRT hd 4 a8 STfen Wi # 74
TSI (1.8 AT Ui W) I DI | $HD AT T,
Terel HAAT aTell ATCTYRT Wl dI JorT # iR el #
38 vfrera s W IUTeH &Far (23.3 M 16.9
o) v |

BT U G Jad ARl AMER dfedl IR A1 B
Fe RaeTs & ATyRT 791§ Jifed #i o &
W1 5 {8 DI Y WX 35 [HUT BT IR goi- ITd
fopa |

A= o B dvere dees oIl S 7o 9
ST B FAIL §IRT TR G BT TIDHROT HRAT
Tq T gfRIgSAr & oy 9 Ui gRT B WR
fedied wercw & ufa dviema Gfmmrees @

ITIeRTIRAT H FeTaci= gaf |

Bs DI OTE JIET S & YINT W AT ST, Iols
JEMR AT T & 1T G118 T3 | SHD! JOTde]

TR B ST AFHTT NI 2 |

[T Ud pratcAd WReT (WM g IRiad & oy
IR) A9 TR (FDIoT, TIeH, USIS, RIS, b
3Mfe) &1 e fFam T | vl § WRYR A
FHDhIol TS T (HHR & YA WR 3 A8 dH) qP
T T AHAT R |

16 JSIT=IPI, 6 dhIdl ARMERAT T 5 TIEH
HHARIAT = TR BrdhAl H Id BT AdrT &
foru Wy foram |

AR BT Y9 Seed 3fR &M FHvr qon & forg
RISHTR GoT & 3TAER B SRIHRET IcTGl BT (b
PRAT B | B 31 URIEAT HRIBA (802 UHTN) ¥
qree # ST, fhael dor Afken sReRl &
ProTed fadr & forg ST by |

TR # fAfi=1 50 & RGN ud fAft fagafaenerat
W 21 il 71 396 FaeiaR vd duas! saeT
BRIHH {6 |

HeI # Wl & forg HfEm e @l smgfe giaemd
G & 7T |
GEH—aTATaRYT Ud TG H TR Y91 b FeqdT B
qraTaRvT A wer enfud fdbar T |

fAfET—vd TeRigs MRd Aage TadeH s=mT
4 SR fosam a1 |

IfIHE-Udh TSRIgS MERA Uftade™ ¥ dTad! &
3ifhar amde! @l JiffeiRad &= & foy a9 | I8
FHII—EIRT IoTd S (CBBP) & wIma=m #
TH o HeH 2| 9 MR H WS IOl UG e I
PRIRT A= BT I s TSI I g WS SIel
99 A-oic Red (BBMS) Wida  (http:/sheep
dbms.org.in) fa®wRTa faear T |
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Genetic improvement of carpet sheep breeds
in north western region through selection

Genetic improvement of mutton sheep breeds
in southern region through selection

Genetic improvement of temperate fine wool
sheep breeds through cross breeding

Genetic improvement of non descript population
with elite descript breed through upgrading

gYSl AfAAF Vs BT IAalRid IR Td &b
(Ger uRATSTT : Tolidl /01 /01 / 17—20)

=81 Td 34T, Blell

BH T Yers o aRRfE # sifaems 9 &1 Saredhdr &1
e R ® Iqavdl I JegIA fHAr wmar| wE A
IS BT S, 3, 6 TG 12 HE DI Y W B A
IRIR® VR HH: 2,58, 15.38, 23.89 UG 3243 fHuT uman
T | AT THRTH Ud AT & SR U ST &Y AT 99,
47 U9 90.43 Ufcrerd oY | AfGeI= # GgUSIdT 74 Ulererd & |1l
ST @ T AT 1.82 UTS TS | SIYATH H H FHRTH TR
3ITY Td T Y4 UR AT AT 700 Ud 850 [ &I Joir A
3ffaRI # 511 Td 662 a1 J2T | Afer= 1 ¥ Uar gy w9 1
B GRARTR—ITRUGTAY dHhIdh gRT hdh—d1 dl Rafq &
forQ S w1 | 9 2018 @ QIRTE UaT gU StfaRIe HAAl A 9
T 98 U Be—dl SiH ® died, SEfeh a¥d
(SaRI—HRa¥l) 2019 H U]T Y 100 UfoRra affdems ww
BH—d SiF & aEd I T, S S9er ® f dafaar |
Thoh—d1 ST U THRT ST @l R FIabiad 8l 381 ¢ |

IR g H HH & ST Td GEIU G Bl 37 (3 HIE)
TR W SWEA AT (NS HA: 439 Td 2333 fbam. & |
ST T e ©: HIEI Ud 9k afies forehrg ot ATd
IATEH (STUhdTs) AT 0.506 Td 1.06 fhaT. 38T | 31fdem &
TS H 03, 3—12 HIE Td TR 3TaRIT TR S &% Bk 94.

bp
1000

500

200
100

Hhr—d o & AR S o1 ufaser Toirgd af
AT (14 Wy sRidTED; i+ ywgHe GaEs; 4
YD HATed; Ufdd Ya—1: 100 d1dY Riga)

7 —4&— Atbirth —8— At weaning

Weight (kg)
= =2 N DN
o O © O

(3]
1

e bl

2011 2012 2013 2014 2015 2016 2017 2018
sifaene As @) aiffe ds Sared &udr

82, 97.64 UG 99,51 TfIerd & | 31faer ¥ § 2018 & d4d T™Ad
@ QR ST 21 G U 628.9 UTH IET |

UerS NI B STORA, USTE, BRI, 5F 9 FER,
IERIES Ud HERTE A & fhaAl /ARG FLRA13N 6l
G 76 AT (39 7R g 37 HIGT, bp—dl SiIF AT8h) I Y |
TR WIET0T BRIHH S dqed AT WSl B 2 ShreAl
RO Ud gofrg & fhami & gR W efid &) T8 | T &
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R 8301 ¥, AR WSl 9 21 U9a H Fof 32 7, 42.9 Afwerd
SEUISTAT Ud O+ o T ST 1.52 & 12T YT U | i Sahrs
¥ 2T gU HFT ¥ 5T, 3 T4 6 A8 Bl 3N IR 3 ARIRD AR
SHHTT: 3.05, 14.25 Td 17.86 fohuT. UTRIT 10T | sl H hep—all Si
T8 eh HHHI BT ST 30.76 HfeTere e |

fafr=1 % @ &+ 91 3fEg v@ gy awar

sitad TIR® AR (feuT)

Shil 226 258 3.60 3.39

341E 14.08 15.38 18.65 17.33

6 AIE 23.44 23.89 27.81 26.36

12 T8 29.14 3243 36.68 2977
PG

[T yforerd 96.43 99.47 89.33 95.07

ST &% yfaerd 85.19 90.43 77.61 9273

(SUSTETT & 3R UR)

ST & A R 1.72 1.82 - -
S &1 YR (ufrera)

T 3478 25.88 100.00 9328

M 55.07 62.94 - 6.72

{EEd 10.15 10.00 - -

IR - 1.18 - -
Fg Saured aar (93 (feuT Swa=1 / 93)

ST & G 4.10 4.39 3.60 368

3HE W 2361 23.33 18.65 16.78
fareTggaa S &1 3itwa saure (f5am)

U B: HIEY 0.466 0.506 0.869 0622

T D 0.828 1.060 1.237 0.906
arftfe Sfifadar (ufrera)

0—3 T8 87.22 94.82 97.70 80.77

3—12 98 97.92 97.64 93.40 99.26

EREEY 99.42 99.51 98.90 97.03

BIH U9 yeF § A SIS o ATAYRT Hsl
&1 a1 fadra (A7 Js it aRAisr)

SR, A, W&, Afeld, 0T HAR, IASTHAR, TS, 1fSam,
HAT0T S UG aTg Hron

BT HITYRT HAT BT ST, 3, 6 Ud 12 HIE DI MY R FHY
3T ARIRG WK A 3.39, 17.33, 26.36 UG 27.50 fdh3IT. J&T |
FHY 3T a1 R gfg 0—3, 3—6 TG 6—12 HIE & QR HHA:
154,60, 9552 Td 19.25 UM &I | TR Td JI% 3IRId ©: ARl
RIGTSYa ST ScdTa HATN: 662 Td 450 U & | TR Td
THRTH & 3TIR TR ST+ &R AT 95.07 Td 92.73 Tfaerd <&l | a9
2018 ¥ YRR IR HHRT 8% WSl H YW THRTH Ud TR Ud 1R
3ITY A 503.90 TAT 675.14 QT ot | ©: AIE ARIND WR T
TR ©: W8] TS g Sl SeaTa o fory =i favie shaer 2.
90 UG 120 I &7 | a1 SNfAddr &% 0-3, 3—6, 612 AlE T
TR TR TR ST 80.77, 99.70, 98.83 TRIT 97.03 WfTRI & |
{1 Bt 68 e o<1 AT fAaRa fhy 1Y |

vers H 39 a¥ HIGTYRT Uerd $bls & d8d A deal & 21
Tiat | Gt 546 fHar=l o1 AfFferd fBar T | 3116 TS

syfaa Sfd SWASET & d8d oS A1

A el AT Gt 4609 U AR vy Y | FAAT BT
STV, 3, 6 Td 12 HIE B 3G R IRIND qoT+ HHT: 3.28, 14.
47,19.96 U9 28.97 {1, I8T | ARRAT A IUSRT HRIY MY WGl
BT ol H UeTs & Al W Icd~ w1 BT 5T (3.33 I9M 3.
23 fB3IT), 6 18 (20.18 I 19.75 f&HUT), 9 AIE (25.12 T4
24.04 fHYT) TAT 12 AT (29.10 I 28.84 fHIT) WR 1fH
WRINS 4R T51 {1 7T | KT 3069 ST WSl ¥ 78.78 &R
TSI & WHTeF 2418 YT ot fby Y |

GRATSTAT H RIS SUATSHT 1 FArerfad far
Td 8 fhaml Pl 4'X 12' (@ = 336 T WIC &) & 7 SF @
FER U9 91 T B 6 WIC HI SaTs dlell 100 HIeX
(4X4T.) AR STTell ST HRTS TS |

g1 (Fat tail/rump) 9s & 9<eA &1 Jedid
(a1 aRatsEr: dre=ars /01 /02 / 16—20)

I AR, IR, 2], TS, AR, AT HETE d Q.U S, Tehar

ST, 3, 6 TG 12 ATE &I S TR I9I 39 IR ¥R HH:
4.63, 27.83, 42.30 UG 62.18 THUT. X8T | 98U A0 <fFd ¥R
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g, 0—3, 3—6 Td 6—12 HIE Bl SH TR HHA: 256.80, 162,64 T
111.35 1. UTS TS | 99 2018—19 ¥ BFIC Ud 9I%h Gl A4S &l
IR ©: AE RIdTs IR S ST HA: 0.450 Ud 0.759
T, wrm 1 | afiep AT, WA SR TR ol &%, He
TS S1afd TR Yo AR UR 371 ST 92.3 Hfderd, 95.8
ufaerd, 327 o Td 420 fa &1l 0-3, 3—12 A8 UG 9URD
AR TR ST &R 49T 92.5, 100.00 Td 97.94 Tfcierd <&l |
faf=1 A # TRIRS Ffifhanl R fade vaad & gd
T Y R ARG BT ARG TG ST § | ARIRS T -
T W18 TRH ardraRui gRReIfRIT # a1 ave & fafshar <t
g8 IR TTE B HIAYRT Ud IR el b FAA ST
PR A TG G 2 | TRA H9 B QR IS o R
FRror R R € fb R s, HIeqRT Ud SifaR el &
T STl foraor T & |
GHEI, ATAYRT UG IAfIRH AS) B gadrad qrai
RS

¥qa <X (9 / fFe)

YT hTel
e 41.0* 25.3° 22.6°
aﬁuiﬁ 30.8° 25.8° 23.2°
e 71.8* 62.1" 61.1°"
T 40.7% 50.3* 32.8%
A€l v (A€ / fiee)
YT hTel
e 63.4° 56.9° 60.4*
9 63.0° 59.8* 58.7°
IR
e 73.1 74.8 71.6
T 72.2° 75.2° 65.8"
[T A (T
YUTd: hTel
B 102.06 102.14" 102.04"
T 101.90° 101.51"® 101.28"
IR
B 102.56™ 102.99* 102.84**
a 102.19° 102.19° 102.168°

Means with different superscripts in a row (small) and in a column
(capital) differ significantly (P<0.05)
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GHIT, HITYRT od SIENIE! ﬁg\f Eal el TcH® A Yad

CERGIEERGEL]

LREEICEICIVAS )

Moy 7.48™" 6.64° 5.94

NG 5.81° 5.89 6.56
Tegfai (a1/ <ive)

e 2.95 2.86 257

RG] 255 267 2.51
Telrgfer (a1 / Ser)

g 453" 378 3.38"

K 327° 3.22 4.05
UGS CE(ERIVASING)

freq 2666 13.90" 15.09"

Na 46.89°° 33.12% 37.38"™
FARTSS (AT /)

Moy 97.55" 88.37 86.87

Na 86.58" 91.96° 87.12"

Means with different superscripts in a row (small) and in a column
(capital) differ significantly (P<0.05)

R WS BT 90 e # ofiera 2 gy Icute 807 fiell &
A1 Bl AT §Y TG 72.5 Hex Ul T | 7 (999 &
45—50 &1 919) Ud <R (999 & 75—80 3 919) gremmasen &l
T ¥ STeal GrETaReT (I9d & 15—20 & 918) & IR
T3 Y AT H 31ed STl (6.51+0.36) UG HH Qe
AT (0.2040.01) <1 g | fafre Toa@, a1, el
UIEH, AU Ud gl OIF Tl dl ATAT o) giEraRe |
AP o | gHT A4S & T 4R AU BT @ AT A
ITT ST SR & b ORI & G gshid &3 3§ IRS &

SR gHIT H §RT S 1Y BT STEH &I § |
25 1

mEarly lactation OMid lactation @ Late lactation

20

15 -

Percent
—
o

Fat Protein Total Solid SNF
THET 4s & gF P GG

YIearsl &1 S A & BU A 3dRkie GuR ud
A (Feerst uRASTHT - Tolidl /01 /04 / 18—20)

.. wferd, RN, wHf, s ud. g™, iftdar #emr=, eRfde
RIBIRCE RG]

Lactose

T, 3, 6 U9 12 HIE &I MY W AT irad ANIRS 9R
AT 3.60, 18.65, 27.81 Ud 36.68 fHUT I8T| |HY 3
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1P 9R gfg 03, 3—6 Td 6—12 ATE B SIRTT HH: 154.60,
95.52 TG 19.25 UTH YT | I THNTH Td THRTH & AR
TR S X Y 89.33 UG 77.61 Wferd Y&l | Sifaddr &=

0—3, 3—12 T8 T TP NARLAT TR FHHLT: 90.7, 93.4 TAT 98.9
Ufcrerd R8T | B A1 B AR WR yIeAdrS] 48 & JeAceid
IMHNT AUGE $Hae dex H ofalg 9 drels R o1 &1
I YT T © |

Y& P AGTE * 20.16+0.44 18.45+0.48  19.30+0.33
TR DI Arers 13.79+0.28 12.30£0.31  13.04+0.21
U RtING] 74.541.40 71.10£1.53  72.82+1.04
Wither @1 IaT 62.25+0.75 59.20+1.12  60.72+0.75
TR Bl URfEy 79.25+1.97 76.7042.18  77.97+1.40
INR & oldTg 64.75+1.28 61.70+1.41  63.22+0.95
8 &I da1s 28.54+1.08 29.00+1.19  28.77+0.80
9o &I gk 11.45£0.47 11.62£0.43  11.58+0.32
B B TS 22.95+0.62 23.38+0.56  23.1620.42

greaTS! Wl # 3id < Y STTe 0.950 . o |
U 30 9 60 Q1 H g ST HATT: 28.86 9 57.03 b,
o7 | Y HREAT UR eI Sleal qreTavel H 37fered W vd
UHUAUD STad] o) reTaRell 3 3ffeid awr AIAT HT 8l
ERICIR

20 4 [ Early lactation B Mid lactation B Late lactation

16

12 -

Percent
(-]

Fat Protein TS Totalash SNF Lactose

graTaen @ faf=1 s w
qrears! W8 & §° @ WAl

greHarS! 98 & q¥ W A qu S O TR, UST U9
FHb! IR By T qA1 S0 I fIRrarsii & fog Jeare
fepar T |

qrearsS! WS & g 9 §9 Skl &) I faRivang

TqHD 91.95+0.30 67.65+0.24
3 0.70+0.14 7.02+0.12
q 12.68+0.74 27.28+0.65
I 12.82+0.80 28.70+0.34
ksl 95.26+1.5 75.81+£0.13
HAHAT 83.96+0.76 56.67+0.13
EISIRE] 22.54+1.21 64.87+0.56

sl # 9ISl & T AlhioAeD IS g8l
YTEIT Gg—1 91 ST HRTHAS AU (SIT a1
favmT aRarer)

[ISTa HAR, A AR, Td= HAR, TH.GH.D. THd], T
qfeR AT Iia FAR

AP 98T BIRMGI S UCles BT dved wle
fageror anti-His-HRP polyclonal ufafivs & 1T =TS
feren ufdfsar gwfdr € | BMPR-1B & 9180 $IRI®! S
% fa3%g Freund's qof AeIe & AT $R & 918 TR
H TS ART BT IS AT 797 | TATEAT §RT @RI U
ART @ 9ifed  AGdl BT AR fhar T an
HiTrapTM protein-G HP column (catlog 71-7001-00 AR,
GE) & UiciaTd gRT ge far 37 | ke e 7 g fdy
T BMPR-1B UIEH ¥ TSl URT §RT 56 kD UR &S
EIRIERIENIERIET

100kD
70kD
56kD
55k 55KD
W 35KD 35kD
25kD

His HRP g ufoeu ufafie & wrer ga-waea
BMPR1B ufirar ufafshar &1 Western blot fazeisor
(v: fefg®, Wi 1: ga:-wasie BMPR1B)
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BMP Saa-—SRAMRGIA & a-Ie] BIC 3T0], 12T BT 12X
9t BMPR-1B &T 9l &1 U1 BIRTHISH H Faed § g
BMP/SMAD HadH SiIF &1 if¥eafded U= 94Td i 13T |
R—qguet W o1 Hafdha Igeirar HIRER § SRAMHR®HE,
TIORSRIA FUTed 9 SMAD-2, 8 S &1 3rfaufad e &
TP Td BMP-2, BMPR-1B, BMP-15 @ StAR SiIF &1
Ffdd SR @I R fAfrgdd 81, BMP/SMAD ad
ARt 1 foram # faeed qoiar 2 |

RISl RAl &1 7w vd g¥ IUGT 8
A RS uR (68 IR WR Rgel AR
wHf-aa gaaT uRarsrn)

.0, A, 30T HAR, W.abs. Aferds, STLSTR. MaH, UH. ISTTaiel,
TS, IFEAT (01.03.2019 ) UG TRIETT IR (01.03.2019 3)

AR JeR RRIET IHNAT & IIF & d1& o T Tdb
TRAMT T A A d g & forg RIRIg! aaRal & A
TS XA e | geat (2014—15 ¥ 2018—19 B R ST+) BT
T, 3, 6 Ud 12 I8 I Y TR ARAT  ANIRD IR SHA: 2.86,
1278, 20.83 U4 3217 f&UL BT 0—3 Ud 3—12 AIE & aRM
3R < 9IR gf ST 109.81 Ud 68.88 UTH RE T |

40 1

g 351 12 M
= 30- aMm
-g’ "-\/
2 25 oM
S 20
>
° 1 l_—"\./\.3M
M 10-
51 o N N > —Birth
0 . . . . .
201415 201516  2016-17 2017-18  2018-19

Year of birth

RS s=at &1 gfg ueefa
Y 2013—14 | 2017—18 B TR god UGT B dTell ATGT BT
90 fe=l, 150 &l W, gt & ST Td g JAR P
AT HHIT: 71.17, 100.15 Td 108.25 TiIex UG 179.56 fa o |
B0 DMY (Lit) mmmm150 DMY (Lit) MESTLMY (Lit) ==LL (Days)

‘5150'00 W8 BT w7 g s ;:g

1:_,',100.00 W g

$ 5000 100 2

< 50

000 0
W344 201445 201546 201647 201718

Year

T I O &1 ugeA
..U~ Hgtd WS TE ST SATHET T, Hfqehr T
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T AATTH R Td FHITH & IR TR 5T T HAIT: 98.35
UG 105.49 UL & 1T ST & THY ¥l 1.16 UTS TS |
0—3, 3—6 Ud 6—12 A8 &I 1Y g Ud I H aIlie 9
T HAY: 4.73, 042, 1.38 UG 1.18 UfRIG | HA 138

FHRAT (121 7R TG 17 A7Q1) A, TRHR g IR TRER
TOfTI @l 99 T | 3P Il 4 Sdd RRIE! ddy
TSl g3 {1 &l el GuR Bq qua 4 faaRa e
T

<feror a3 § IR WRMEN & S Bl
ARSI B & fIY walpd ugladl (G
IRATSHAT : THINRIMRET /04 / 03 / 18—20)

ST, ARRIGH, TUE. o, 9. fregs™, tagHs. fOredrRe,
. TR (23.07.2018 W) Td SiI. GReAl

ST & AT AT gTdl B AT Ud gold $hHY: @leC
SET #'7.44 9 0.38 fauT. e Afaga famferer # 5.75 9 0.30
fPUT. %2 | T GO B 7T UR 3T g2l P HeeAT Y
ao AT ®TSC SIS H 6.47 9 5.38 fhUT. don Afdad
femfere # 543 9 500 fHUT B | @ WNge vd Afdad
fRrferell & TRTT aR A 94.28 T 81.72 HfAYT W& | BTsC
STSC H 6 9 12 WIS Bl MY UR AT dol HHLT: 0.90 T
1.98 fpuT. T Afagd feFfre § 0.94 T 1.94 fHuT. B |
o] Afed WY SNfdad] X ®Ee Wige Ud Alfaad
eI 3 hHer: 92.60 @ 93.35 UfRIT X8 | AT, BRa
Td JagaRl & 34 ATl B Bl 983 WRANST Yol &g 9
|




anfiier UfqeaT 2018-19

Ly

S ICUTE H G
KeF S IS g
R N X >N s

il .- Lo A

GUR (¥ gREre T t{aﬁiﬂ/oz/oz/
17—20)

el YT, Ua.a. o], far A0, Te= Uarer (01.09.2018 ),
Y137, 3, fame HERA ud iR @, RiE

AIhel HAAT & 5T, 3, 6 Ud 12 HAIE DI ST UR HHIL: 3.13, 17.
14, 24.26 UG 31.03 fHUT. FT 3T ARING IR &T| A
< W g 0-3, 3—6 Td 6—12 AIE Bl 7MY TR HAT: 154.
08, 80.70 Ud 41.93 UM &I | ¥¥1 ¥ ¥eM, fgdiy @ gy
HeI H ST T TG HHIT: 685.95, 719.08 Td 664.00
U YET | TR H 1Y, 9994, IRE T AT BT B H HHe:

2060.64, 656.76, 638.26 Ud 757.38 UTH 3T H Il

BT | T T, g TS Ud Hele &I Gl A AT

bl BHIC

32.89 HISHIH, 515 FHI AT 17.82 UfeId &1 | AR U
TN @ 3R IR STHGR AT 93.21 T4 94.66 UfTerd <& |
6 WIE & ANIRG R T4 U ©: ATS! dodd ¥ faa1g gad
T IATE & forg o fawg waen 2.90 fham. vd 120 9™
RET | Ahell WS H Gl Siifdaar 98.11 HfId <& | ol 90 Y
(74 7R G 16 ATGT) foam! & 99 77 |

TY GRT TeflaT & ST & fov ARArS)
7s &1 e (Vs e = Aeas uRarerH)

TAD. Tedll, TR ATTST, eNF FAR, A THI (01.09.2018
), W3R, 3T, faHe HERAT1 U HHATHR TR (01.08.2018 H)

T, 3, 6 9 12 T8 & MY TR Aol AT TRIRS WK AT
3.24,17.41, 25.72 U4 32.63 fhyT. w&1 | oia < wR 9fg

= 7 — = TR i = -

ARATSY A9
..U~ Hgtd WS TE ST SATHET T, Hfqehr T



0—3, 3—6 Ud 6—12 HI8 UX AN 158.07, 89.11 Ud 46.61 UTH
BT | HEAT H "o 9 g deud H i d S ScTed A
49520 UG 746.01 UTH Y&l | IIH BT a1, 99d Ud IRG
B H 3T & SUTET HHLT: 1201.03, 602.87 UG 560.21
YT RET | I BT AT AN, =g oS, HSele gd U3
HHIT: 43.69 HIShIA, 5.06 THI, 55.92 U TAT 0.66 UfT
[ B | a1 FHRTH SR TAT IR & MR TR Yo+ &
T 97.87 Ud 87.26 UM &1 | U2 FHITH U4 Ul UHd

S arell AT B A%l

arftier Ufqead 2018-19

UR Y FHHL: 477 G 666 a1 &1 | 6 W & AYRING 9R Td
Y B: AT8l S H IdbTs Jad S ST & folg Ta+
g weer: 2.00 fHUT. Td 44 T BT | ARATS! WS W FHA
Siifdaar 97.81 Ui R&1 | SUANT A el 419 ARATS] He 1
& A 1 qte fpar T vd wRe g IR 3 9
P (0—5 YA UR) TAT >70 HfeITed AT YEhI Tl b
AT 3T 6.8 ¥ 7.4 T V& | fHAMI DI 128 Y (75 TR G
53 ATeT) 99 / faaRka fay |

BT JAITAD YT

quSs ArHT ARATSY TRT sfadrel= HRd AT NEGIEGEGE
Jitaa TR® wR (fa)
ikl 3.13 324 329 3.15 3.89 3.69
3 HIE 17.14 17.41 18.60 19.35 20.05 16.57
6 HE 24.26 25.72 2518 23.01 2556 2175
12 918 31.03 3263 33.26 33.12 34.10 27.32
PICEE|
|AHTTH yforerd 93.21 97.87 97.21 97.14 90.71 98.80
ST &% gfarerd 94.66 87.26 86.73 94.12 93.70 8155
(FHARTH & SR TR)
Jtud faears gaa
1 SdTeA (feur)
YOI ©: A& 0.686 0.495 - - - 0.830
JI AT 2.060 1.201 1.837 1.280 1.890 1.486
& I[oTacdl
g TS (JHT) 5.15 5.06 5.75 12.04 7.97 3.89
g AT (A1E5hI) 32.89 4369 36.05 2947 19.19 19.77
Agerer (uferera) 17.82 55.92 43.15 46.42 0.00 0.69

g9 # 9PRI Hsl &1 Agalie gar ud
AP (WS fadrd wR Acas aRkATSH)

amefiy ATST (22.04.2018 ¥), TH. U (21.04.2018 TqH), VA.b.
T, e SN, | STefl, Tied UdTer (01.09.2018 ), ISR,
¥r4f, e el Td HHATDR IRd

BTH SHIS: AFRT HAA1 4 ST 3, 6 U 12 A8 & qoi+ HAT:
3.29, 18.60, 25.18 Ud 3.26 YT X8 | 3Ad < 9R gfg
0—3, 3—6 Td 6—12 HIg TR HHA: 171.31, 69.7 Ud 39.27 UTH
REN| HEAT | g, fgelia dom qa 99 dodd WR A
PRI 652.39, 612.78 Td 620.69 UTH Y&T | I AT, qHd,
IRE TAT AT DI PHou H Id FRIBTsgad S Ui wHer:
1837.26, 578.48, 568.90 Ud 679.31 U &I | <] Pl 3T
Y, T TS Td WgelR AT 36.05 AISHIA, 5.75 HHI
Td 43.15 YfIRIT R8T | Bl FANH U4 GARH & 3R TR
TSI &R HHTL: 97.21 U4 86.73 Uf¥rd Y& | UerH HHANTH Td
TIeMH d TR AT AT 512 9 714 [T 2N | 6 AIE & ANIRD
R UG Yo ©: A8 boud H [adbs Jad S Iced &
forg == favs soen: 2.40 U, U4 171 T4 <&@T | fvam=l 1
90 U (81 7R g 9 A=) I / AR faby |

Y& SBIS: PlIcs], Mol Ud SxaNT sl IR RIS |
HART Bl 64 WS UTADT §IRT 6981 WS (4183 s AT
! AfR) UTell ST JET © | ARRT W91 H 57+, 3, 6 Ud 12 I
BT AP WR ST ANIRD 9R HHLT: 2.99, 15.55, 21.18 T
28.23 fohuT. &1 |

R g1 fAdRe fby 7 #ST A YaT Y AWl & S 3, 6 Td
12 A8 1 3P UR RIS AT R H HHA: 8.36, 7.82, 846 T
4.30 VIRIETT T IR BT | 2 FRIahTs Yo S Wiy Ud Ry

AART ST

..U~ Hgtd WS TE ST SATHET T, Hfqehr T
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T FHede H RIS gad 91 Wit &7 el T SHHer: 632,58
T 624.38 UTH Y& | Gt dlfich YT &X 79.04 URIPRT 32T |

351 B Farm OFijeld

N W
o o
1 1

Mean body weigh (kg)
5 8

-
o
1

L] L L] : I7
Birth 3 Month 6 Month 12 Month

gad § G 9 feamt @ Agl gRT S
q9Al A gare gfg geela

Uers W Bl 5618 WSI Bl BS(bAT Td 6415 WSI Pl WS AT
& T, 9380 WSl B FTHAARG Ta1 & TE | PicsT d
Faf-IHe gae! eI dTel b 1520 TR BT A H Hodd
@ 915 918 IRl & U Tarar 1T | Ued & Ydsi §
q1fie geg o= 7.97 URIRrd R | 3 A UTera] Pl HeeiT
B H B 27 Tod He QU TAT IRAST & S1Reer &
AR 11 A¢ farl & 7ea gAfaaRa oy T | aReR &
qrER &9 (357 fohsa) @m R & ot A (237 o)
UFETT HRIGH AT fHhy T | IARTST &85 (THDIeN 3
ITE T &) W Gl 41 IS A /BRI WIS 7Y TqAT
3 i s UTetd! & A FAaRT et & B R UTel 1Y |

o o\
1

R ]
g&a # As Yasl $l 98T ARG a1 9 g
IS & ST & fou e As &1
AraflRre e (€A ufRAren
UASIIRTY /03 /01 / 17—20)

.U, JSIRIAT, 3.0, Tgdal, TH.ITR. AT (24.12.2018 TH) TF
g B (11.02.2019 H)

ST, 3, 6 U4 12 HEIH1 Bl I8 R del ARIRD WIR HHL: 3.69,
16.57, 21.75 U4 27.2 b1 9T AT | af¥e FARTH U4

FARH & MR TR 9 & HAT: 98.80 U4 81.55 Uford
I | AL H Yo B AR, 9k H af¥e s gad
T ST 0.83 U4 1.486 YT S | HHAI BI ©: AIEI Hodd

3 : 5 v.é;_*— #‘

o

Aelfda A

WR HF BT TS, T AT Gd HGeIRH BT 3.89 T 19.77
HISHIA AT 0.69 UTCTeTd X8T | &3 & [HAMT Pl I XS H
3TTaRIe FoR BG Gl 113 WS (64 7R T 49 ATRT) 9T TS |
¥ GeM A Ud 3faer (60fd) @ AR WA P g
yfcrenuds e W IR—qRe F941 &1 o1 § b w91 3
INIR® R (8.94 I 8.28 M) U 3fad <fF 1 9R (149
T 138 W) H ATel gfG 8s | 31 IR, Y g & dI8
T AT H 400 TTH T AR Raet arel #9991 B1 el
# fafad 500 UM TF & ®ep Raelrs arel w941 H ANIRG
R (4.98 99T 4.73 {1 U4 3T <f e WR (83.0 911 78.
8 IT) H Al gieg BT qRiaT 2 |

AR AOAT Al BT 9dfd geHEd §RT
Aafe e (W¥erma  uRArSAr

UHIARIIRHAT /04 / 01 /17—20)

9. fEgHE, TR, Mo, Sil. ARG, TA.GH.®. ORdRA,
. TR (23.07.2018 W) U4 ST, {Rell

sl e ST ds, FER UR HRG AR Wl H
S 3, 6 Td 12 HIE B MY IR AT ARING 9IR THA: 3.89,
20.05, 25.56 Q& 34.10 U1, U<l fobam 11| 0—3, 3—6 Ud
6—12 HIE8 I MY W 3iFd <« YR gy P 182.88,
61.23 U4 47.45 U &1 | A1 FANTH T FARTH & 3R TR
S &R AT 90.71 U4 93.70 U &1 | aTf¥as i d S
(el 83) ST 1.89 fauT (AR # 2.17 fHwm v wraT # 1.61
fa3) RET | TR WSt & BT A # oY AT, TG B g v
AT THHET: 19.19 ATSHIA, 7.97 I TAT 0.00 TfTeTd <& |
0—3 HIE, 3—6 AIE 6—12 HIE T GULD SIAd HAI: 95.50,
99.18, 98.89 Td 99.61 UNIIT &1 | BHlcd Qd dHrg, &

..U~ Hgtd WS TE ST SATHET T, Hfqehr T



IR N AT

A= AT H TReT GuR =G GRAT/ WTereiiet fb=amar &t
He 124 S (55 R 9 69 HIGT) I TS |

PICh P TR, DIAR Td IHIATGR Tl & Jers Xas!
H aReB AR T ATGT IRT AT Sl BT 3T INIRS AR
THHIT: 58.5 TG 42.0 fHUT. T&T | AT el § o7+ 3, 6 TG 12
ATE B MY TR S TRING 9IR B 2,51, 11.49, 18.23 T
25.69 T, @ T  WRA AT UG AT Wi & DRI
H ShHTT: 3.65, 18.54, 28.60 UG 43.72 fhuT. 32 |

=E BM ©®BM crosses

H [3)]
o o o
1 1 1

N W

Mean body eight (kg)

-
o o o
'l

Birth 3M 6M 12M

&89 ¥ 9Rd A Td S9d &I A @ B
# gores sitda IR® AR

IRd @ SU AT a9 ¥ Afasrela 9 o)
gadl &1 Jodida (A uRASEr
UHIARIRAT /04 /02 / 17—20)

TA.UH.. AR, 1. g, Sfl. ARG, UUE. Toisd,
. TATIH (23.07.2018 W) Td SN, TR

JHIBTEA 5 ST, 3, 6 T 12 A1 BT MY W ArEd ANIRD
AR HHIT: 3.15, 19.35, 23.01 UF 33.12 fHIT-I&T | 0-3, 3—6 Ta
6—12 |18 &I AP UR I Qi+ R gl A 179.88, 40.
66, Td 56.16 TTH <&l | A FHRTH U4 THNTH & MR TR
ST SR SHHTT: 97.14 Ud 94.12 Ufarerd &Y | aiffie 3fad @A

arftier Ufqead 2018-19

(geft g9) Scure 1.28 faur (1.81 fhum TR 9 wd 1.43
ATET H) BT | S A 7 G AN, IG DT T8 Yd gl
BT ST HHI: 29.47 HIShI, 12.04 FHT AT 46.42 Tfrerd
| 0-3, 3—6, 6—12 Y4 IILEH SHIfdddT HHIT: 98.87, 93.98,
100.0 Td 98.06 IR R&T | 7 JUIR B A 55 W (32 7R
g 23 HATET) 991 TS |

ANRT dsl A FuPIell &4 drad [T & fog
IRl IElRe™E 9 R—AgalReE
HR®BI DI YgA  (Aerma aRAaiear:
Uoidl /01 /02 / 17—20)

RIS1d AR, TOH. AT, |19 37ell (01.07.2018 ¥), ISAHAR Td
SIKIERCIES]

S H FHDIIT B AfITRS edid ol (4.26) T4
IR (4.25) Hodd & forg AN 1| TaArdHex (UNI

o

GLOSS 60S machine) § THAGIIUT &I IS eI
TR R I IAS dTel Sl AT H Al 600 AUTH 2.14
257 T AT & AT Gllg (2.48) Td facar (2.57) HedT &
forg |1 <@ T |
TRT & &1 IS & fag qediod
Eucy AfFTRS DR IEITS TR

R ST AFCIR  HeUd  Gols  IJdCAN Hedd
bl dodl Ugld bedsl  Pedl  Ugldd

et et
S 426 238 248 425 214 257
e 351 218 220 355 195 231
o= 208 162 184 265 184 216

JMUTAP ¥R TR FHHIT aTell AFRT Hei § K33 (KAP 1.2)
ST @l vafeia (905 1) fawam T | S Hu | FMaTet 7Y
RNA @7 cDNA Uit el == & fore SuiT fasar qem

1 2 3 4 5 6 7 L 8

AR 9 & 1 $U 3 [N uaR 1l 5iiF sifeafaa o fo=or
(dfamT 1: K82 SfiF, 218 IfY; ufaa 2: Kes i, 192 fidY; faw 3: Ks1
SiF, 191 9id); dfdw 4: Kse <=1, 189 idY; ufaa 5: K7 SiiF, 176
IfY; dfdd 6: K83 i+, 144 idY; dfaa 7: Ksa SfF, 101ddY; dfe
Tet: 100 414t DNA fega; dfad 8: fF=if3 non-template PCR)

..U~ Hgtd WS TE ST SATHET T, Hfqehr T
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AR S YR | g |1 57 | gfferfd favie & forg fageryor
far | gPCR W wfaferfd Amare (Ct values) S
(0.00241) T 71 (0.0096) THAGUT ATl HT H ARfH AR
ENIRIES

TABICA S dTell ANRT 4l & 5 &A1 (YA, beAThel,
qraell, IRAAT, d]ardn) | ol 54 el v et
(79®) & T YT f6y | SH 99 23 aufoal vd
o g & T a7 TwaTelt 57 arell AR WSt & 3 &
(PITST, Ml T BIeHGHR) A YHHd fHy | A= vu |

I9huT &5 § Panicum turgidum, Panicum antidotale,

Ochthocloa compressa, Lasiuruss indicus,

Cymbopogon jwarancusa, Zizyphus numularia, Aerva

pseudotomentosa, Calligonum polygonoides, Aristida
funiculate, Fel, Acacia tortlis, Acacia aconitifolia,
Prosopis cineraria, Tecomella undulate, Dhamasia,
Chidi grass, Cenchrus biflorus, Sonelli, Boerhavia

diffusa, Dudhelli, Corchorus tridens, Cham grass, Kali

bui Td Citrullus colocynthis aaEafAT UgaTIl TS | A

dR% {991 T9®HY= &= § Dhamasia, Cham grass, Fulia,
Zizyphus numularia, Cymbopogon jwarancusa,
Ochthocloa compressa Td Dudhelli =1 aa=dfaat
AT TS | @ e & T @ v afre
forg faeeryor fhar wam | Q91 31 § w9 gawfaar §
fafir=t @frsit &1 sfaa afgar fore 2

Faefa § gerers hwd wfe a@ (fidigs)

TS 0.27 0.18 0.20 0.10 014 0417
pfoerem 144437  1866.35 380265 3479.76 3046.34 2842.03
Earir 0.36 0.40 0.15 0.20 010 028
Ealton 16.62 993 250 404 258 1069
Sic)l 157 023 0.80 062 055 026
SIS 47284 126.44 244 4182 1880 9652
AW 48979 350.66 039 26318 33552 303.92
HTeroT 3543 2364 0.50 925 1176 1827
Aferag 0.37 043 0.44 0.44 043 044
et 2.39 157 0.80 0.87 062 124
BREHRA 130.89 56.48 20178 9598 30546 118.33
v 0.26 0.13 0.12 0.12 006 017
et 0.44 0.39 0.19 0.06 0.04 0.40
Sl 0.11 0.11 0.12 0.13 010 0.4
A 8.56 24.95 5512 6353 2788  27.68
SEEEDE 13.51 8.29 1.23 3.06 0.30 5.06
Epispal 067 055 0.01 0.20 004 032
ST 205 077 1.26 0.59 144 039

0.21 0.13 0.49 0.32 0.23 0.16
3335.16 4217.26 1747.97 2046.13 371856  2306.70
0.12 0.22 0.55 0.55 0.27 0.31
207 3.64 34.29 11.75 240 1.54
0.41 0.60 4.26 0.27 0.83 0.73
114.43 68.90 1136.63 195.99 95.49 76.09
488.24 344.29 594.05 425.00 359.29 354.51
14.63 17.92 54.64 30.48 17.26 11.05
0.42 0.45 0.26 0.43 0.45 0.42
0.31 1.01 3.45 229 0.68 0.46
166.73 88.90 107.07 59.66 209.82 137.11
0.22 0.13 0.58 0.24 0.11 0.13
0.15 0.31 0.60 0.52 0.31 0.24
0.11 0.13 0.11 0.10 0.13 0.10
2415 93.35 9.32 16.60 13.96 24.87
3.94 5.70 24.85 13.48 491 3.02
0.21 0.32 1.19 0.82 0.28 0.27
217 0.33 0.94 1.79 0.38 0.16

(T — THHUT 87 I — 99T I9HuA 89)

URMY® A=A AT aHBUT &3 B AT H AHBIA
&3 § qrar, dver, AfRREE, IS v BB R B

31fered ATaT denm Hfeergy Ud didiee B HH HIAT A
BT goTfaT 2 |

..U~ Hgtd WS TE ST SATHET T, Hfqehr T



Hs UIvvr, YRR {61 Ua gaed gy vr drcll
Jfgem wel A wul I 9% @ forg
qIfTe e (e aRASHE Tigdl /01 /
01 /17—20)

.. AR, U. A8, R.YA. ¥ce, U, i, o §1. vd R
RIRE]

REBAT & UdHdl d 98 YT ROl & JTAR AfAe= e
@I A9 WSl JAT SN—1 (TPhd, JMESHITHR 2013 §RI
FgAIfaT Urafdre ravaddr & JTAR AHRI ATER),
Si—2 (Td, MMSHNAR 2013 §RT AFAIfed drufors
JMILIHAT 10 TfreTd 1 SHoff Td WIS aTe MER)
Tq S—3 (7P, ATSHIYSAR 2013 §IRT AT UISOrh
JMILIHAT 20 UL frH Hoft TG WIS aTel MER)
# forfora farar T |

s garef Sfct-ImErdT
/e 978 1027
1/ fohuT INIR® R 23.9 26.4
1/ T aor 60.4 65.9
T2 e U Sfc-urerar
DIVALG] 57.7 63.6
1 / fur emIR® IR 1.42 1.63
1/ T aor 3.58 4.08
SUTIeR St s uTSrar
Siret /o= 8.41 8.65
M S / fur IRIR® R 0.21 0.22
BT Sivet /e aor 0.52 0.55

3faem A gRT N9e dadl & 3id-UrEar

arftier Ufqead 2018-19

Hel & Ui R R eI THEawR Ud Srraw & SR

ST—2 T Sl—1 BT Tl ¥ Sil—3 3 e D ATaegebel Pl gfel
&g DM, DCP d ME ST &1 3ifdie 81 gaier &1
GUITART & QIRTH U9 dedl o DM, CP, ADF, NDF T4 311
T 37T B el UIYep qrerdhell Sii—2 el B Jarl H Si—3 el
31 BRT B | 3T I8 bl RS Wl Ol JaiTT 3 I TRE
i ¥ 31fdie BTl & | S1—3 WSl # DM, NDF, ADF, g¥Rigelrst
TG ISl I T YTl S Bl @ | TR ARIRS R
D1 o ¥, 99 b qHI Ioi H gl -3 H 373 fbur vd
Sl—1 WSl H 5,65 U1 1 AT & | &1 AIE DI ARG TR T 9S 3
R A MR 1, ST—2 Ud S1—3 H L 13.25, 17.99 T 21.
32 by U7 T 1T | gemaelt & 30 a1 uR el 9 3iad gu
it Sii—1, S—2 U9 -3 § @HHe: 142, 118 Td 121
CRIVAES RN

1082 1793 1640 2432
274 473 44.2 66.6
68.6 117.3 109.0 163.7
67.1 97.3 122.7 145.8
1.70 2.55 3.31 4.00
4.26 6.34 8.16 9.83
9.33 10.97 10.10 14.90
0.24 0.29 0.67 1.00
0.59 0.72 0.67 1.00
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HI¥ I H ATFAGIS Yd I[UTEsiT R =g
giufore gfRewlor (W¥ema aRATSET
¢1gdl /01 /02 /17—20)

JIR.TH. 9c, V. AIg, TH.&. AR Ud aT8 .Ul TMSdx

g gfoeemue @ &1 494 &1 &9dr W g9q
fPHRRT SMMER NI WR Udhdl T Igol™ dTel A1 BT &l
# s Bq fafi= divfores sxqerT fey | 39=1 # sid
ADG 0—3 ¥Tg &I 3g & IR 5 # 99 | &7 (115 T79)

TILAN 138 U T 4, 186 U1 Udhdl (MR + stripping)

# qen afdean (189 UT) Ydhe (MR + 3T stripping) #
38T | FCR U&%d (MR + fd=iT stripping) # 1.65, T&et (MR +
stripping) ¥ 1.76, g7 H 2.25 AT 31 H 2.86 &1 | T A
Yh &4 AT 22.1 (MR + stripping) ¥ 53.8 U™ (MR
+ 1391 stripping) & B Wafb A Yh €d
e /feq 2749 (FHP) W 3330 (MR + fa=w
stripping) T4 81| A4 fhvad sregas SRL @I,
spirotrichs Td dal HIeTaiien @l wear # Arefa siar qerfar
2| xifad st # qroRT M1 R 1T g A T
AT AsdT Ud Gt AICTSIsT & Wem &4 o | 3g a™
Tl H 20740 YU AT Sl 98 PR WD U4 0P H HAI:
2601.0 9 3249.0 U TaTT |

7000 Single 6240
6000 - = Twin
5000 4 mTriplet
P 4000
[1'4 2991 3040
3000
2000 1879
1000 1
09— e

Expendinture Income Profit

Al 4 g s a1 anfde fagawor

U$ 99d GEIE D W1 g yfirenus s ara
AFA] B &FHAT U creep M A WS UG SHoll Tl
ST Y9G - HIATYRT q941 (33, 15 T @1 1g) @1 g
ORI (FHT9T) I a7 Ud eH % gad g
o o | 7 Y < el 7 ger : sfi—1 (Pt 16.62
gfarerd CP @ 3.01 ufarerd EE & |rer uRaRas fag fJsron),
Si—2 (Su=TlRd, 18.48 Hfrerd CP g 4.78 ufcrerd EE & <1r

1fae 811 Ud Si—3 (Su=nRd, 18.78 Wiaerd CP 9 2.98
gforerd EE & rer fag o) ffea fasar | sh—1, sfi—2
Tq -3 # i Y&p 59 Td CP 3fc-ITEIT sl 433, 418
UG 445 UTH /e U9 81, 82 Ud 88 UTH Y&! | 3NAT &f¥d AR
oI Ud FCR 3179 AHqg! &1 garT 4 (140.0 3 /a1, 3.09
SH—1 #: 146.1 I / {34, 3.04 S1—3 H) SH—2 # 31fr® (153.3
I /R Td2.73) R |

i a9 wd &0 uar & @i wgel amER afger
Raem ux fBfrer A9=1 &Y ewar - arget omex afger §
g °rg (10 wfcrerd) a1 w0 = (10 wfcrera) Raerg 1Y
AAYRT fhFRR w9E1 A gfs e, aNiis WiR, UIvd dl
BT SUANT, THA fhva Ta olier Seron UR 1ere fasar 1 |
agfTd W e (P<0.05) $U ¥ DCPI # 103 9 / f&=
(-Tig =T g |qRgUl MR Afgel T arel q91 H) 117
T/ faT (@) o<l o ot SMTER afedt @M dTet WAl
#) @1 fafderdr gefar 81 ME Sid-umdiar IR—aris v |
2287 ¥ 2429 fell R /R T 81 8 | I YH & DY
uradhdr | i fafdedr -gaw 63.7 ufawra g o gad
Frgof aTTeR afgat W arel FWA1 § <) TS | A dded
1 fRrror A1 =T et ROl STITER afgehT W1 drel JH1 &
Arid (P<0.05) BU ¥ SFCATEIA], Ael AT ScHGI, TG
RN UG T=oT a4l g8 $HH ST & | Ad &P 9R
oI I, <1ig =999 Ud Y OxIT H AT 146.8, 146.4 T
161.4 T / f&7 T2TFCR ¥ 7.2, 7.6 9 6.7 &7 |

Rumen by pass 94T (RBF) Ud 3isi< (Hardwickia
binata) uftrai Jgaa el mER afger Raam w®
A9l B &9AT IR YIG : TR JAAT (30, 3 WIS DI MRY) B
A9 Rl # foifora fasa wd <1 w1E & forg seer CFB-1
(Frif3ra, 39T H. binata aRii, fa=T RBF), CFB-2 (= H.
binata frari, RBF @ 5 farur / faa. <ifcra fastor & arer) va
CFB-3 (H. binata ki @ 6 ufaed @ RBF @ 5
o / faa. ifca fsror & wrer) Raerrs | DM, DCP vd ME
eI T Al Rl § ST §HE R8Tl | CFB-2 @
CFB-3 & | NDF, ADF, 29 Iqgarsl Ud Hgaial
gradhdT A1fd U W 3Mfde 38T | CFB-3 WM dTef w1 3
3Nt AT AU UG HH Icoi= <l 7T | CFB-29
CFB-3 @ arel 7941 # Vafed et gd Wi ore &
31fSres AT | STH AT IR SrAT BT SfrehlT g% | CFB-
29 CFB-3 T aTel #9+1 # RIF ed=i1 & Afd oo
allantoins Td gR& - & IAwi I g3l | CFB-1 &1
o1 § CFB-3 @ dTef 791 ADG Ud FCR 1fdd <2 |

..U~ Hgtd WS TE ST SATHET T, Hfqehr T



uy] fafesia anfar dasa-—vea gerohid
Sfiarv] (Aeas aRkArs)

U, 18, Ud 3R.UY. Hee

S &1 fagsd o3 arel SHarveil &1 yAadH o ¢d
a5 fa=vor @ LP (50 wfcrerd Ardim + 50 ufererd arerr +
faq fsron), LB (50 wfderd ddim + 50 gfrerd 99at +
<ifcrg f¥s101) vd PB (50 wfcerd urelt + 50 wfcrerd aqet +
fad fsmon) Al & TS A HA: B 18 <A fads
& gTel Siaregii (LP1-LP6, LB7-LB12 2T PB13-PB18)
1 gereh T 7T | AT Yereh STfard Srargoiid of U wiEl
# fa1 fossdt fif¥aa wafa & A97qa tannase o (4.4 9 12.
92 pmol/min) & §U WY | T STETY] HaEHl | Uhe
HET gyl 80 HfaRrd FeRiRial MR H WRMe fhar va
AT 3rroTiae fFrEvr 8q Haned fhar| PCR fawRY &g
Sfrare] wae & ffie DNA gerd fng g |

<A fiEsa & ardt Ssfargs & g
SAaTe] gordl &1 URqdI®H T : 2017—19 &1 FHATART &

SR, < fawed == arel Siarv] |ae=1 & 22 gra!
@1 g ®I T3 AT ICAR-NIANP, Bengaluru &1 ¥d
foy firg| wrer €,

Streptococcus lutetiensis,

arftier Ufqead 2018-19

Streptococcus gallolyticus, Streptococcus bovis,
Lactococcus lactis, Lactococcus garvieae, Bacillus
firmus, Bacillus coagulans T4 Clostridium botulinum
DI SMRMB @Y A ST 9 DI IR DI T8 g 3rarie
[T Ut B |

A ¥ U &AWl Ud SUNTSUT gaR 2q
IRR—fharcie g8y (W aRAier -
dfvgars /01 /01 /17—20)

S, 3IfUAT HETUTET, TH.QH.&. dhdl, Tads Rig 3rele AR, fasr
AT (30.07.2018 ), THUH. ST (04.07.2018 &) UG U. UH.
ST (14.02.2019 &)

JAGTSE CRISP-1 tweiss &) MaRAfes afreafaq
©qd FRFRVT : CRISP-1 UCIEE & 37ITT 680 d1Ul ddTg
% cDNA &7 Haefq, pET32b WS # @i, E. coli
BL21 (DE3)-pLys ® erfycafad qem Ni-NTA #d
HIHCHTH] §RT oTsSIRi—fafed ga-daree M &1
YfgeRoT foar 7T | g WS o HeT cauda epididymal

YHY] R I g DURNCTE va IiRIgS Ay
ERURIKES

[l Control W Treated

Total motility Rapid motility

Capacitation

31a13 CRISP-1 URTSS &I ASl YHIT]
wR IR vd wfa wx g

AT cauda epididymal wTsHT § YHIY] TGS
RS : YE #al cauda epididymal T @1 DEAE-

sepharose 39 fafm g B!, 1 RIS Tess
(80 UG 65 kDa) @ SuRefy <eiiar 21 #er cauda
epididymal HU] W 80 kDa U=ES HfT——dbuRIceH
fopar +fY gwriar 2 |
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Y

Kd M 1

P

120 o

85 -— S—
-

50

35
25

20

HA PSSl | 1 M K-PO, buffer W7 &1 DEAE-
sepharose 3MA9 fafT/Fa HIASUTE! (dfFa 1: 50 mM;
gfda 2: 100 mM; 9fa 3: 200 mM; Gfaa 4: 300 mMm
potassium phosphate buffer pH 7.5)

Al I & gRRevr 39 e YHIY] @IS A ¢
Sifde ATDT P AR SFUTT H 9 YhT1] RefTeHe ATHTD! BT
HeeyuT Ud FRERT fHar 737 | A AT wRid" WR 45 &A1
TH WSRU & SR AW WE Y 7Y | IRIRS egg
yolk-citrate-glucose (EYCG) fA&IR® @I T # 25

afererd (w/v) R, T A6 AeT 9 & 120 ©¢ a6 oRel
TRl @& 918 Arfd $U A Af¥d Y1) i S 2 | Hel
9l & cryopreservation ¥ U@ 319] & JANT ¥ fUeeH—arg
T ¥ ATf IR (75 I 45 UFILIe) FRa ¢ |

1Y) |isal &1 fewaxféa wer 9 & freezability
Ud Yoi94 &HdAT YR Y91 : ¥l 9 3 freezability Td
ST & UR YTV el 8 (A9l A3 & J91d B Sfidl
I3 Bg U TES-Tris-Glycerol fa¥R& @& H1T 800
(Frif3ra, STie00), 400 (ST1400) T 200 (ST1200) et FEHIT]
vfa el b TP fbar ud wa A Tefier § fRwRfard
T | Aq FHBIE afddreli= Wl d FRiffa, Sdoo @
ST1200 FHET H A 20, 100 G 50 AT eh1o] BT JRATT
PR gY FIREd—a AR e fhar | Sfigoo a1
ST1200 BT eI H ST400 ¥ frae=—a1e Yo fe i, A
Td He faEE ] Aefd (P<0.05) TU W Af¥E & |

h19] kinematics, HOS Ufdfshar Td amftvesd sRdsdl
FRIfa @ gorT § SuaRIa TRl § 3TeRT T8 o | e,
ST1200 @I o1 # Si400 # HOS wfcifshar wmefd (P<0.05)
T W e off | SUSRIAT & MR TR Td % Ffcreraan
f=if3a, ST400 @ S200 AET # A 40, 50 UF 23 3T |
aReIH g2 € @1 100 FAfera Yeh1o] BT g /T3 &b AT
RIS HEH THEE & I freezability Td god
AT D1 {97 yTfad fohy fewiReror & forq #eT 41 @1 400
fAfera= geproy ufy et o agad o Fad 2 |

YHIY Aiadl BT Hel 91 & 44, WR 48 €S| T vl
HREIUT Ud SHB! Yol-1 &HAT UR Y19 : 48 €l b vl
FRETOT 1 1 HRETORT G FoT=i+1 &R IR YhT0] SISl b TTa
@1 S FRA B 7T a1 B 39 egg yolk-citrate-glucose
(EYCG) fawdr® @& wrer 1000 (3, ST1000), 750 (S750) @
500 (ST1500) AR EhTo] Uil el b agehd foham Ud 46 TR
48 ©1 T YT | HE FHDICI 96 HIAYRT TS| H HAD THE 3 0.
4 THETT 48 HTI T XY Y 1 BT TN IR gY FReaa—a9
cervical S T fhar| 500 T Sii750 B el H
711000 ¥ YTV 1Y T XRaesdT ARIF (P<0.05) $U H 4 & |
S111000 I T H SiI750 H e iR fAeITas 7 S1H (ALH)
RIS U A HH <8l | 3 YhY T T kinematic e,
EhTY] SHlfded], Sufives sRdsdr vd HOS wfifshar e
HSRU FHY R el 4 I 9 | IUST P AR R THd
SR ST1000, SN750 T SN500 H HAIT: 6.25, 6.66 Td 6,66 HfCId
<& | I8 ISPy fRepTetT T 1 EhTo] |G Bl 48 HS) TP Rl
HIRA IR &1 FREIUIAT UG IS+ &FaT TR Pl PIg THTd =Tal
BrE |

g 9 va S Ui qR&AT DT R AFAI DI ATaATdT
Ud YSI= 3T R U919 : A9 A8 & ATAYRT 7941 (27) BT
3 Rl H fawifiora ar | sii—1 (FRIfBa) |gs & 391
D1 (T: AT DI MY Tb) 55 eI fcrd 8701, 5 TfTerd JRT
Td 40 Tfrerd wrar @91 (Vigna mungo) aR dTell et
MER dfgd! Raels | 9Ye Si—2 U4 Si—3 § Hrall =1 ar
1 HH: Bl g 1§ 919 (Cymbopogan citratus) Td &1
o<1 (Murraya koenigii) gRT SfaerTfue fobar | 57 3y w
A 1 4RI (50 Crera ¥ SAfSres YehTo] M) Iq~ BRAT Yo
T S ArgTaReT B 3TY AT TAT | S1—3 H AT A1
IR IUTeH T, STg@! UAE Shi—1 Ud Si—2 § Td H91
&I H SRAHE 8T | Yep1Y] Hiadl, AHed Treiierd, g
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9T Td g RR fIRRIToe 1 S Sii—3 &1 et 3 Si—2 #
AEfE (P<0.05) TU ¥ 31fH I5 SIad! Y1) T BT AT
ST—2 T ol H S—3 H 31f&eh &7 | Si—1 &1 e 3 -3 H
ARIE T H gYoT g 318 Ud R &4 <@l | geh1) RR
B gfeg ST—1 B ot 3 SN—3 ¥ Al B9 & B <& | Tl H
AR BT AT, I NI, Al+eh FaBR, YT AT
3TV YTV FAevlt 3 TR—ATR iR Swar T |

Al U gqHadl Ud d-1d d HHI ST (F¥ATH
gt - dh.gg.ars /01 /02 / 17—20)

HAT S (06.08.2018 Td), IS HAR (07.08.2018 H), FwoTeT T,
AT ARMUET, TA.UA®. dhdl, Hds RiE, 3TR.P. Uiel (19.06.
2018 ¥) Td TH.TH. ST (04.07.2018 )

o @& JE AT F y§Es yvmellal ud Wk
farene ufafpare © T & SRkM fawm= (16) wd
HIAYRT (12) HQ1 U Afew & g wqe—1 (Frafa, sl
ol qrs # 30T R Rgalig) dem FE—2 (IRE) R
Y | TRTS WSl Bl Gas I 12.00 g91 T T4 13.00 ¥ 17.30
gl TP =RIAT TAT | Sf|d g real gaadia (NRC,
1971) 6.00 FST 79, 14.00 T 16.00 §o1 85 AT 22.00 doT 83
ofT | AT T ATAYRT WSl H 14.00 UG 18.00 TS BT UR
@H gl @ gl H ARIE WE A YRR fRareie
gfifsharg (3999 &%, ATS! &% TT & qruEH) i
(P<0.05) ®1 ¥ 37fdr® &1 | <141 yomferal & fad & fafi=
Y UR AR H Tad g) AT &T YA HTTYRT 3

Tt & SRME Al & 9 Ul R yeEa BT g9TE

farerear 19T 4R Reelrs CNE]
AfqerE ATgRr  SffaRme ATAgRT
Jraa (firet) 0.82 078 0.88 0.94
g (fferas / fae) 30555 33452 31781 38618
RiGIEERIGNIEEIE 4.44 4.47 456 473
IEp1Y] Tfcrelerar (Afder) 7880 78.35 8517 8290
ot 7365 72.70 8100 7733
qETH 3.10 3.20 228 3.24
e 2.05 245 1.90 2.33
Rgepar (wfrer) 63.95 62.25 63.34 61.81
e (Ffererd) 85.90 86.25 85.38 85.38
qera (dfererd) 47.90 47.50 47.79 47.24
SIRAT I (WAISHICR /W) 17581 17533 17895 172,59
BT I (AIGPTHIER /) 24246 24926 24945 24582
IRGY AT (ATEHICR /W) 15932 154.84 15626  151.04
1¥g RR faRemus &7 ™ 6.94 7.37 7.06 11.34
(ATgehTHIER / ¥)
T IR AGFT (BSo) 27.96 27.83 27.26 40.13
& (ATghHIeY) 465 464 471 473
St wrfa (@fcrera) 87.39 87.00 88.44 86.91
FHot fawHamy (dfererd) 3.31 5.05 341 6.05

ATtk UfaagT 2018-19

T o | BTATD] ATAYRT BT AT H HB Hel R AT
), tfaem ® Aef® (P<0.05) ©U & 31ferad off | yRf™H
o THT BT SaverT H SR Hel B el &
IR ATAYRT Hel & Jel11d BT TR 2 |

W< 9raTaReT § Al @Y Circadian o # faf¥=tar : (=t
AT (3T, AIAYRT T SAABI) B Hel Pl AIGIBH W
W a1 ), S (PRI, |t 9 <fera ardraer wet # 16.00 9

100 - = 06.00 h m14.00 h 018.00 h m22.00 h
[=
E
@ 80 -
L
®
=
m 60
2
S 40
c
L
£ 20+
o
()
14

0 -

Stall fed Grazing Stall fed Grazing
(Avishaan) (Avishaan) (Malpura) (Malpura)
WqUT X
100 = H06.00h m14.00h DO18.00h m22.00 h

<
E
[7]
©
[
Q
[]
s
(]
[72]
S
o

Stall fed Grazing Stall fed Grazing
(Avishaan) (Avishaan) (Malpura) (Malpura)
RIS ECE
50 1
H06.00h m14.00h O18.00h m22.00 h
O 40
£
-E 30
o
o
£ 20
]
£10
]
12
o 3
Stall fed Grazing Stall fed Grazing
(Avishaan) (Avishaan) (Malpura) (Malpura)
BGCIBNIEEIE]

Al 4 fafr=1 ydea gomelal & qed
Jerras IR fbarcns yfdafbang
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08.00 991 d%) Td <12 (Al ¥ SR, el G 18 #) H
forTfoTer T w1 | 31ef el oS # /oy |a A9 02.00 ¥ 6.
00 951 T o | TP IR H IFaRTel UR 24 °el & fofg TR
fpaTcHe UfIfshaTd ga A SR Sifdd g T | a1
|HEl # circadium o UTE TS | %% diurnal F9T 1R Sfasi
HSl &1 a1 9 ARid (P<0.05) w9 ¥ 3ffddrel vd
HAIAYRT B 7| A T R&T | 3= AT BT Jo1 § AT Th 1
rfaer #gl # ARi® (P<0.05) ©U A fF W@l | URPIS
3fiber <Al & [ SAfIe Ud AeryRT #e i fs awif &
T Hedy # 3T | Hell— iy srafora € o o
H A el & FHYHSD FecB™ ATIARIH $U Wl H Sal
AT b Ui STJer &Tdl agR H gaelld bRl © |

WRINT & Ueh 18 1S 81 Hel & R Aeid TR Ryarer ==1s aret
AR G DY T # ATAYY el H 1fF (P<0.05) IhTY]
WiedT Ud ol fAvAdg &, <l Ud YoTell # 7 B Aeid
IR ST 3T | IR eI 8 b 3 %l § =RTg BT QR
IRR fharces ufdfohamatl # fafi=Tdr 3 Us== eron W #et =Tel
G E |

RIS dTel Al #§ ST 3mard YW (HSP,,) Sii9 &)
JAMNeATET - ATAYRT Hel H Wl & QR SHWT JTER e
(HSP,,) ST @1 3rfieafad UR S1ega= fohar Torm S+l Hel |
FA gdee T F {7y 70 FAT  HSP, i sifeafad &
[ G DI | I8 g AT fF FE b IR HSP,, aY
JFfiregfaRT # Ryarr 10.00 a1 AT gl @ 06.00, 10.00, 14.00
Td 18.00 goT DTS AR 8l BT <@l | THI BT Jor1 4 |l d
it arfeafadl &1 wefe w7 W A e <wifar € fa
HSP,, &<i # id a1a & fofy Suyad g 81 ¢ |

5 - Il Summer W Winter

Gene expression (log copy no.)

06.00 h 10.00 h 14.00 h 18.00 h

HIAg Agl A uReflg o b d=d
PIRGRI § HOT AT YId= (HSP,,) S+
sftveafea & drefa fafqeang

a1 wRor—uiyor @1 uRReafaal & fea
Gl &I AT g fRraver fafery &1
fa®r (W1.9.39, 9. &1 rsScda uRAl<)

JRTY. e Ud THE

wquf smeR § fig 918 (Cymbopogon citratus)
Ud &9 9dar (Murraya koenigii) &1 941a : fafi=
Fegof aTER afgdmeil # 10 URRT WR 9 g 9 Ua
F gl e W) Sad [ig =9 ¥ 12.6 YR in vitro
e ISt BF gaT | 49 dfgdrall @1 fhfeR 9941 &1
Rt TR, &0 u=l1 4 12.6 Ufoerd AL oo &9 81
A U FHoft &g 1.5 YT BF 8T | $HS Holasy
fafa @1 ga # A7 fFvasT § propionic A &
AT H 3.9 Ufererd T Sare[dia 3o Heeiyor ufy
feuT Sifdw a sfaamfzar # 15 ufoerd & gfg et 2|
TER URad Fgurd H 6.9 Uferd & IR & Aq1el qH71
& <fe 9= wfta # 9.9 wftrera 1 gfe g8 | AL Soasi=
UR g °TH & FATIRT BT 99T 8] BaTT |

JATER afg®13 H 34 9& b1 (Hardwickia binata)
gfea) &1 U419 : 3MER afedrsil # 6 Uferd d& i
g&1 gfeerdl 1 |gaTaer PRI &1 g | fSAre |/ (1.
06 I 0.64 AT,/ UT b w@) & ITRATHROT RIed feham
(34.39 9919 16.14 Tfcrerd ABTS) # gfe &=am & | 98
gfgdT w941 &1 Raa R, FRIBA &1 gamn 3 wen
qrerehdr (76.3 9919 69.0 UTTeTd) ToIT TG Fqa (14.5
g9 10.8 T/ ), YIRS a7t &7 1uTd (22.4 I
18.9 ufcrera) # gfg qom wICISIeT @) Wwar # &+ (98.4
g9 108.1 x 10" BIRBIG /100 el SRL) &I 21
e srefraxor 27.6 ufoera ufa feur grae Sifas g4
3T 987 W GUrd Hol &3 3.92 Uferd &9 siarl
g | I Al § 3w <fe wR wiftd (233.4 9919 2204

ITH) TAT FCR (4.45 919 4.61) # &R BT 2 |

3 YANT ¥, g B qh & =di Bl QI MER, THA
HARI&TT a9 @ wrer g }fed Raetry Ty | el Sedsi 22.0
W 23.9 YT T a1 81 Gured Hol - q1Ear 4 1.2 9
11.7 YR &1 A YR ST € | 9680 S gzl H
U WRferd @ qRapar fAPE IS WOy T8l
R B |
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NG
i N S 1N

S

fidT sfide @ SF,assembly |fgd #4941 wd BT

TAdR—FIE¢ HS SMIGd §91¢ @ =g
Gy vd ge—amaaef gded grRa
IqHAT Yd FAIBIUT ORI (Seary
T £ R I TarER uRATS)

Q. 18, ST S, ST FAR Ule, TN, THT Ud TH.GH.S. Thd!

wff & SR arf a9 e $9 B3 B AT BT
Aefl Sa & U 7 g pellet: <afag fAsor 885
yfererd, ST g (37) 9.2 ufirerd vd ART 2.3 Hfdera
1 fAfed s gU ST pellet Ta 70 wfererd wrfag fasor,
25 fcrera fg w19 wd 5 wfcera ¥R @1 Afzd w-a g
g =14 pellet TIR BT 7Y | W TR 91 (32) BT
a9 Ud AR wyEl # faurfora fear| s, si—2 9
SH—3 WSl @I U @ BT & Ard gl &F H I@d g9
adrg a9ma |, Safe Sfi—4 4l &1 A IR R
TATEaRoT (30° . @ 50 Ui ATUES IS B I91Y W
psychometric ®eT H 08—18 Tel J&T| SH—1 T Si1—4 B
TS B 400 ITH frd 8701, Sfi—2 & 4T B 300 ATH
Rifcra fAsToT + 100 W ST pellet T SiI—3 &1 4T B
300 A ferd s + 100 U4 ATg w9 pellet Reetran

arftier Ufqead 2018-19

TAT | | WSl BT HHH BT GO IRT SWAR a1
TAT | AT U A & forg fpam 1 | Sii—1 &1 Jorem
Sfi—2 H 14:00 991 ¥4 & Ad@ (P<0.05) ¥U A HH
R8T | S ud ig u9 pellet Raars 18 vl (Sh—2 wd
SH—3) # sifawTsfea a=ra Yamie Aefe (P<0.05) 39 4
&¥ T | ST R aedd o @l § gd fheferd
e & SuRerfa | affafievor et feard gortd 2|
s @R g o9 faifas aifel see & o S
ST & S SITRATHROT el BT TRE BTH B Adhal & | T8
frep fReTar ST waar © & dig SaR=—agR ST g
sRf-grspr 8% # T & WH & IR A9l H ard
TATT HH B BT ATHHRT THTT BT aTaT Bl @ |

Bel 9 Geofl & IJUNRSE HT ATBR, U= TT Wer
AN & $9 ¥ SUANT: AT B fasbareii gRT
Bd S dTdl Be—TaT JURTE (IHSE, U=, AT,
IRAY, of]) wd for 9wy v e g3 dfesai @
Sef—grsprg & Tl & W & SR ST F oIY JMmER
g Ul & S & B H ST B YA f6T 77 | AT (24)
P19 A e A fAaRa fear war | gee]l b e
fasror v A aR W OIfvg AR (Sh-1) @9 @
eI H, 500 UTH BA—T[aT Si1—2 H T4 500 UYTH wlesrdl
BT Ui Si—3 H e 7 |

Ih &9 UTadhdl R (48.7+1.7 URIRE) B g H
Sfi—2 (55.041.7 Ufcrerd) Ud Si—3 (57.2+1.7 wfoerd) &
|refd (P<0.05) $U ¥ 3Mf® &I | Gt ATaTdHRor efl
e A (2362.4451.4 UM Trolox) &1 o= H SH—2

(2625.6+51.4 UM Trolox) Td Si—3 (2527.3#51.4 WM
Trolox) # wmef® (P<0.05) U & fdd <& wef®
(P<0.05) 39 ¥ Sfi—1 @I o1 # Si1—2 Ud Sfi—3 # 7
Escherichia coli @ §d Saro] H&T &F el
Lactobacillus @Y AT 31ferd T8T | STl ATATEIT Ud STe
JfTUTErT Uit fHUT Yh w9 Sfi—1 (3.2£0.1 fl T 3.6£0.1
o1/ TRUT b w9 JATUTENT) BT AT H Si—2 (3.1£0.1
ol 9 3.140.1 <1 /U [sb &9 SfcuTeran vd Sii—3 (2.
6+0.1 ol 9 3.0+0.1 ol / T % <9 Sfcureran) # wrefe
(P<0.05) 9 | HH IB | T TH & ARTE B I Feoll &
JURRTeeT Y SifadTHRoT el 7gfy & HRor T a91a &
gfd Sdiedr & IreTar MR Ud Uil & Sd & $9 |
ST fBaT ST Aehar 2 |
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TSl A 39U SR UG IATFHIHRYT I gadid 4R Gerbil pellets &T UH1d

fa aa@ & ufd AW ggdeR &1 9§
THAT: FAAT SHIICR BT SUARAT T &1 Bl AT R
Tq, Ig—ATII WY, IR & Y1 &3 (1.3
I U—b. .53 9., AAPTIR), o8 b Ad—Y ¥ 3500 Al
FHATS W (STl ¥ UTel HiaTer) Ud S.&.31.%. A=aqR 4§
2100 I HATE TR A< AT | IS b1 el P forg fvg 17|

g :'b_:;"

T

o §

m.gs.ag.q.—éi-.ﬁ.w.slj.ﬁ., SRPIR,

R T

&3 b. AIEIR, - ¥
HHAT SRR

33l #H Yo &9dl 981 =g Givefia uq
IRR fparaie Sura (BiRga W wwaa
e yRATS)

T3, R, FOTUT 1. Gd 611d FAR

AHAT H AIGATGRAT U ATATa€R ygErd 1 e
R S @1 Raers &1 991E : Igfed w9 49 20
HIAYRT R A1 @l 1 Gl § Ao e g g3
foar war) vt R A9l & -1 # @i (Vigna
unguiculata) + 9Tell (Zizyphus nummularia), &—2 #
ST + 99 (Acacia nilotica) Td €1—3 H UTell + I
DI YOl 3MMER P TTWITAR 3 A 6 AE B AY TH
Rees | 1 IR & AR 9 €UE H g gar
SRIERM (2ng/ml) Td VL3I B TfRT (|ATH 50
Gfrerd) & FR WAAI DI JTIATIRAT BT MR ATHT AT |
TE <@ T o -2 (Fufid < @™ arel) gHAr o
JAUEAT STAIH SIS g < @ arel -1 ud -3
FHAT # IHTO] 9T Wi (P<0.05) T ¥ 31 & 2 |
SR EdT A ST &1 e TS IHhfa S—2 BT arven
E—1 o gep1ogaTl B UfT el (P<0.05) U 4 gl 8
R g Aremy= & |rer WY < TS | E—2 g -3 B
e -1 # Ig1a ufaera Aefe (P<0.05) $U F &H o7 |
Y[HTYY IR T2 S1—2 H AT Al Aihd B
BT AT ST BT S—1 TG -3 BT 1T Arefd (P<0.05) U
 3feres ALH T &5 IRIHar gRT uciid 81T 2 | 8T,
STl e Arg S &1 YA gra-ravel &l 31y,

AT CRERERIA, A9 FaeR, guvl aoiv Ud scrotal
measurements TX IR—<ATfEH (P>0.05) ET| E1—2 &I
et A—1 77T § Aefd (P<0.05) ¥U A 41 egaH ud
YERTY] gl &4 o | BT, -1 Td -2 & 727 Arfed
wfcrefierar # wrefe id” 71El o | Wyl ameR afgdr # b
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+ 991 URRAT BT 3UeT Ul URRN & ¥U H STl AdT
A A @l Raetrs & 91 Tqorae § gER BT 2 |
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Al & YHE & MRS 9 ol ® R S 1 e

|dra (Aspergillus racemosus) pellets @1 Yxadl
ST AT AT # Figaraen vd 3fg = y9E - @i
Asyo7 (AraT T o), ]afcd fsor gd HareRl pellets @t
RN BT HIAYRT HIGT HH1 (7 A8 DI 377Y) H Arara<e g
gfe W UMM BT b B oG ST AT AT
AIGIBH WU A 48 HIGT HAI Bl 5 AYe! JAT: WSl 87 +
RS (E1—1), Afd As1o7 + [ + oR1E (E1—2), Fara=) +
oRTE (-3), Wierer fsror + <ife fsor + @R (&-4) vd
et <rfa fBsror + =18 (E1-5) # ATt - U T
o | 7N & g% H D1, 2, 3, 4 UG 5 FEI H T
SRR TSI AL 25.07, 25.03, 24.71, 25.16 Td 26.27 b1
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o Ud 39 §RT G & 10T fay SH W= corresponding
ISl AT 31.77, 34.89, 32.08, 3381 UG 30.11 i1 I |
AR Wit | &4 (289 fae) S—2 # deuwarg -3
(300 f&A), E1—4 (304 f&A), S—1 (305 &) Ua 1w (347
&) E1—5 H &Y | I &% -1 7 E—2 H 100 Hfoerd, -3
g -4 H 89 Hfrerd Ud E1—5 H Hadt 67 Uferd 8T | STeud=
gerian & 6 PRI @ gamn # @fer 9 Jared pellets @1
Ar—wre Raer™ R 19 uRudadr 57 o ugel 3 § |

HS SR I 9eM =g R Bl Sld—gedl gIRT
AfHad UINd dwl BT SR (GRA
gRATSAT: Tg<l /01 /03 / 17—20)

Tl IEl, RS, {4, T.OAIE, ©N 3fell, dd, Ud AU
|

Sifde @re vd e dINfoTed daal BT AR "Ry uR g9
9w @re & Afr= Sl (@@R 4, ifadre ud v
@TE) Ud AT Td Rl & fAf=T TR &1 aRT SeaTad U
YHTa TR 1eadd fHar 797 | $aal Ued dels R afa
®1 gorT § Gl @Wre S TURR B %9Ars, BT/ s
vd &1 AT uiftd # gfg wxd 2 ofaw, fEfya @
JAT H SIfd® TWTE BT YT S1ferhad &1 a1 UTf (16.6
T /%) IfdErg (625 TI/8) & WA & AT 13.6
yfererd 21fere Scares wxar 2 | e AR 7 aifdwrg (6.
25 T /%) & 7R 9gf ders W If¥edd &1 AR
gIitd <al & Ud 93hR 3, ¥ @k 9 a9 Haen 6.
26, 9.99 T 14.8 URITT 3IfeH T | BTIDH! HIEH & T
g1 & A1 VAT 99T 81 Q@ AT | Sia—gadT & A=
Sl # | arn (5 fuT. /8) + Sar (10 fBun /2) &
TN W UM Hele W P HATS, UoH 9 fgdia #eg )
cEf T / g vd 9l Hergal wR ERT arT uiftd rferaad

\ A=
\ - A\
p i,‘.\'

e -
g \.E:_T'-.%f" = 'h\ 5 BN b
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B & | arar (5 fur. /=) + Sar (10 fur. /8) &
TN A AR @ f¥emdd &1 9T uiitd g3 ud g
wrefe $u (P<0.05) 9 frifya, amar (5 four /7)) ud
ST (10 fHAT. /8) @1 SMUeT HHe 31.9, 17.6 TG 95
gfererd 37fere aT |

40
35 A
30 -
25
15
10
5 1 /

Sheep
manure
(12.5 t/ha)

o) AR e aRT 9iid R oifde @re Sdl &1 9919

a1 Sifds @ie vd ged unie d@l & TN W ART
o H AT GUR g3 | ardn (5 fhuT /7)) + S (10
BT /2) & WANT 9§ AMRR 919 H $$ W, I-9 T A
DI 31 A Sifdhd @) TS UG arT g SRl & fRTd TART
& qHDE Ve | A= Sifde wre & Sl 9 gl ders )
HaT H U ArET g SRl | A1 (P<0.05) TR A& T |
B!, a9 Herg W Far ¥ ArRi® (P<0.05) ¥U F O 9
ST Y JTfSreha® |11 ifhd a1 72 | T8 frepy eprarr T
DI M AUIR =T IATE Ud Ja&T TR DI I1Y 3G B
arT (5 far /=) @ S (10 fum /7)) & |re sifawrg (6.
25 T /%.) BT TART B Ahd ¢ |

Sfde @e @ Y& diefdre ddl &1 sifaed d9ae
IAUTE UR YHIG © HS WIS Bl JaT H AfIEE & T A
919, a1 a1 (DFY) wd sifas wiftd | ameie (P<0.05)
JUR &S (BT 7T | Sig—gadl & A= Sl 4 7 e (5
T, /7)) + SRaT (10 fHUT. /B) & AT 9 60 o o Uiy
A, YH w9 dUg (DMA /dlen), ufrar /gle,
gf—erahd gadie (LAI) e =RT wifid Amefs (P<0.05)

Yield (t/ha)
N
o

Control Waste wool Avikhad
(5t/ha) (6.25 t/ha)

Siferda ddad

[l Avikhad (@ 5 t/ha) [l Sheep manure (10 t/ha)

Nitrogen content (ppm)

Control  Cu(25) Cu(50) 2Zn(50) 2Zn(100) Cu+Zn Cu+Zn  Cu+Zn  Cu+Zi
(2.5+5.0) (2.5+10.0) (5.0+5.0) (5.0+10.0)

60 forY W Sifared IR A F=v+ 4T )
fes @re & g diefde Sl $1 gae

/ )+ S (10 fHUT. /%) &7 vt efd (P<0.05) 99
31feres SR T AT @l AT Gl BRI R |

Hihell /AT G919 A GHAIBRYT yorferdl &l
WS bl HUhell B G SR O B Wl o
HTEBTH PP 7d DI UK B | JIThell BIASA © Q1 °I_T
BT 3R BHATBROT H 3:1 Ul BT JoIom H 2:1 Gl H 31
ST O T AR YT §3AT | Q11 fdd rguTal # SIrey
T B STedl dels, Jhell BHd $I &b &4 YK 7 gig
FRAl & olfdbd A g1 B AR Ui $H Bl © |
HIHel BE G ST 919 & &Y IR & oY FAM i
TSl DI TS AT | 7ol Wl H el HAE Bl Hell G AR
T SAfSehad o | Fhell Bel : SR 9T BT 3

TY ¥ 31F T g | Sifetdd & IR Ud IS # TRl 9 Tl
DI AT TAT BT ATEIAT Afd (P<0.05) T A 4 @IS (10
T /8) B ol | s (5 T1/7) & TANT | 3D
21| R & o 9 Sifaed & IR | arar (5 fea

BRACHDRT H 3:1 U H B 9 2:1 Ul BT et 4 79
vferere sfferes =T U1 g8 | 8 YSIAT WA B 37fAh AR
Ied & fau el wael 9 AAERT "M 3R
HAATDRYT 3:1 GfdeT H AT 1M |

..U~ Hgtd WS TE ST SATHET T, Hfqehr T



arftier Ufqead 2018-19

T T T & Hod Ha feid 3ed1g

fafaer Scurel @ faerg © foav ds Sl &1
Hed Haeq (W uRAS=: gadid /o1 /
01/17—20)

e Y. MSHR, TR SR (25.06.2018 Th), 3RfA< AT (18.07.
2018 ¥), .. ¥ Ud 3R.yH. Wee

IR AL U4 AA1 & olrel I fIRivang - iz w9 4
HIAYRT A1 DT 65, 5, 15 Td 15 | # HQ: fcra fH5107, AW,
TqR (Cyamopsis teteragonoloba) Ud 3$& (Vigna mungo)
TR I T YT JATER aAfSHIY Raefg TS | wRieor afgdril 7 6
W 3iST9 (Hardwickia binata) @1 G-I &1 R Al Tid
IR B 3 AT F IEll T | T F U8l TRR AR, Wletl U TR
HR Qd T @RI 6T ¥R (33.99, 295, 16.77 §-11H 3521, 30.36, 17.
63 fadlT) JT® o | S TR I dhe—aTd |IFTY, 31T 9T
o faesfed &St (Ifrer), oo #ikt: 9T Ud A g ST
T T pH # 1 & S IS 3iaR e IR 7137 |

gl Raarg vd A3l @ dler &t fawang : fihfer )
AT BT 3 HEM DI 37afd I (i) diems (Amaranthus) + SToIRT
(Pearl millet), (i) @S + ORI (66.67 WRId) a ASHT
(Moringa oleifera) + aToI_T (33.33 Hifcrera), (jii) @elrs + SToRT
(3333 ufaerd) @ Aol + doRT (6667 wfaR@) AT (iv)
ASTHHEORT | RIR PIS UHh ATSerol 3101 TR Ractar 1|
AT DT 5 FEI DI ATY T RICTAT 7T | I8 A Y&l Glefl U
IRR YR P AR TR IRR IR UG SRAT U9 IR—<A16 U I

HHIT: 22.28 I 23.36 fhUT AT 54.94 3 56.75 U T V&l |

ST YR 3T 9T AT U 9T AR, RS 3 BT 4R,
TRIH® He—aTd W U4 aeiia &fa el & 4 # f=ian
TEI IR Y | ST g1 A9 U JoATAD ol B,
AIATS+ITORT ATSelol RIARI Y HHHI & o1 H He H gl
A IS ARid B A AfE ol | Vb e H fela@drg a9
@1 Ul W8 |1 T 11| 7 Aneie wu 4 1fde off o ied
ST g4 &1 SUS A1l WU W A= off | sicfueiy
FA YR a9 Susl (wfieE), fesfed g€l (i),
@ &Y, SIAT HI: IAT UG AR: TLT U JoA-TeHS B |
&l Ud R+l BRI T A Areid wd A AE Il d IV #
AT o7 | THT ATRITDHROT BT AHT Areids w0 3 A9 Il +
HH Ul AT | 59 YHR ATTYRT HAAl & AR H 5 HE b
ATgelSl B AT ¥ 5fed i, gaoll A4, 991 U4 g1 @l
oI g3 | 38R H Moringa oleifera &1 Uil =1 7 HUSRYT
@ QIR IHT ATRIBROT DT ARIArT |

Sejna+Bajra

Chaoli+Bajra (33.33%) +
Sejna +Bajra (67.33%)

Chaoli+Bajra (67.33%) +
Sejna+ Bajra (33.33%)

Chaoli+Bajra

0 02 04 0608 1 12 1.4
TBARS values (ppm malonaldehye)
5 WIg d® ol g3 (-18+10° ¥.) 3rd<T aral
g #9971 3ffaRfiexor
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JATER AGLAT UG TN B llel BT fIwang - ief 100
G P T W9 H AR TR A faveh o 2 60 9 90
Al @1 oy & 75 TfoRIa I fs1o1 vd 25 wfoRia s
Th aRT (i) @R (Vigna unguiculata), (i) S$& 1
(Vigna mungo), (iii) TSl (Stylosanthes hamata) T (iv)
IEqd (Morus rubra) IR @1 JMER & wU # faam 1|
TR | # ST o) Sars Aefd wu A S ot | T TR
IR 41 E1 H gelia o | 8 IV 9 AT SUS, 377 91T 6l
T, SARD 3T IR ITh A1fd w9 A HH U T | FHEI §
olTgT ®e | grdhd a1 Td NI GAdhe ol Biobl e
griT AT | St &fcr Ud A HARAl gl DT HA JeAHD

SR AT
o | /IR I TR faRIvemall #, g Il # Gfdh &fy 1oy
H¥ Ul T | 4T faRarsi | Haa f&ar o, T, afermn
3R <1, |El # i wU ¥ e o | wefiae YUSRYT &
SR A pH, TBARS #T3T, ERV, b a1Y 37, Gl @I

@M AT TeH
..U~ Hgtd WS TE ST SATHET T, Hfqehr T

T 7RI WY AT o | HUSRYT A & SR BIHBIH
e e ol Y| A= Rl & A @ Tied H
HATfe far war | 9 IV A TaRigd pH arRie wu |
31 off | Tew & 1 faervarei & uar gor & FE &
TS DI AT Ud HoRu ArRid ©U I Afd I8 | Ted
# g Rerar, g1 Iuw, I9@e faRwdaRll iR A
BHARA Il BT AT A1iD HY H 4 3T |

gdd gial 9 Belfae el &1 aRAvE A9 8k
A STET & oY U et WHhidd GRefd & WU 4 gael
et ok uRRral & 3re B gWA AT S Adhdr R
N—erssiRidulIgd 3T BT Aigdr AfHTH (2445.53 pg/g)
Yore! uftrll & aArifthergss of # qoawerd wwfdhe 4t
o (44.97 pg/g) # | A & Ul H 4915 uglg
Iiiferd ot BIaT ® STafd AdThel @ Ui H 97.40 pg/g
IR et BT 2 |

fafr=1 sdd gral 9 sAifae aifirel @ aigar
(mglg ufRT /drer qof)

Aot 3t 1892.67 15.11 0.004 0.11

N—BRsiRiduIgd 2445.53 44.97 32.46 0.21

3fFeT

Jiiferas aret 0.00 0.00 49.15 9.20
ISINSE 503.73 2.04 15.36 97.40
f—3HHR® 3t 239.8 0.87 2.76 6.36
Hofeld 3 91.93 0.69 0.02 4.53
Ryifie e 40.93 0.71 6.73 3.81

- Rrwrelisie oo %4 el oo oot

S HHIG B [UTET ST JATH [ 7T B e o
TRYR qc: IR 7 TS © ford o faRkeet a1 gamr
¥ ST 4 T[T 37O WIS BT € | Haiel § 3.15 HfErd
T, 2591 T W, 3160 Hied @9, 3 HfoRK
FrateTsRC Td 1.93 Uforerd I grft Y | At 7 528 faer
BHART /100 T FDHIG Hoi ol | Bl BT pH 6.19 STaih
T BT TIAR 0.3419 off | HAT HATd (8—fdg g
G7T) IR IATE Bl Ioad 9T WIBRIAT ol | I Haial 98a
B T U9 WA & | ST & I 8 3fR Haifya g=di
& foTy Icpee WIS HId 81 9o & |

Hed T 3R U BT SUHIHT edIdH- : A STal
(e v gu) & IUHRHT Hedide o gdT g 2 5 88



e DIl

;r%mﬁwmaﬁﬁrﬂﬁwqiﬁ%m@@ucéagﬁw
TP Hedid far Ud 89 Ufrerd STRardmRil ° #ed 4 &
foTg Spee W 9 1281 T Jeidh Xe fhar 2 |

TP Al @ A faRvaen w® s snfsal 9 ®a
JATER ST YHIG : AN BI YB3 H B: Wl BT ae {707
(R 1) @ U ¥ fdar | Gy S8 3 a9 wsl
(>6 @¥) BT =TS + AT Td fae Fsor (FE 2) S&fd
AR g B WS BT Agerst (ARRFTET 93 vl i
A7 (e 2) 60 faAl & fow g war | w9 1, 2 9 34
3T 98 qd R ST 34.8, 42.47 U4 44.05 fa oF | 998 1,
2 T 3% Wrell Ye RaT a99 & MR IR SRIT SuST Ha:

arftier Ufqead 2018-19

50.56, 51.28 Td 54.17 U off | THE 1 BT JoI=1 H AT 2
3R 3 W W STdR& 3 @ IUT # ARiE GUR g |
R W W Faaiiie Fe IR, X, e iR $Y ud 3rmen
T goT H1efdh (P<0.05) ©U W HH UM T | AE! & 4
3T o QIR @ a9r &1 SuSl gaig off | |98 2
3R 3 # faeofed &g wrie wu & o4 off | = wg
for: a1 &1 SIguIa BIeT Al o Safd A g€l B
U |HE 3 H BIH! 318 T | 0T G H HF Ba=e
Tl BT AT B! e 7 STdfeh 1501 vd g 2 H offor
AT HTH! 370D o7 | eI & Tpul A A Heran g &
AAYRT HSl Bl A fIRA AER FaReIsil | Bl
HHTA g |

g g afed el & gAT 9@ v Sla
BggIdIBRT yfhar gRT wyfaa femifera
3rreT yfoReImusd & 91T |14 3R 979 SIel &I
e dadq (Shq a@-a! faanT uRaisen)

3IRQH T, G ™I, TSUl TS Td U AIg,

=g =T (Cymbopogon citratus) Ud #ieT <M (Murraya
koenigii) @ gfxrl BT ffeR #7941 & MER # 10 wfarerd
TR qd a1 e IRUMEHY Yers! AUREl § Hgey

[mV]

500 —
°
2 o
400 R
t 2
o
>
300 —
200 —
N
° -
e -
bw (2]
(] -
g\ 1 |- I I A I
1 |
I I I I I I
36 38 40 44 46 48

Retention Time

T Sdd A g 3l BT faAer
WU~ gl WS TS H FTHLTT HEAH, Sfqehr
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HAH H WTAY & MU TR HIg Y9G 8] <l 1T | U
I FUE H, Wl (Prosopis cineraria) Td UTel
(Zizyphus nummularia) TRt BT Raa™ | 7FAT & a1
Fdd H gl AT Ud g9 YfaReIad ¢ gV U] Y| P.
cineraria Ud Z. nummularia & 3TeR | Yore! Aiqueh #
Cs tOt11 (FHFE TRTS) & AT # \reies (P<0.05) IfE 88 |
HAAT @ IMMER H 3G (Hardwickia binata) & Us &1 ufrat
B! RIeT A AT U 59 Aeedqul Ufaweimaad Cot,,+t,C,,
TeTST ARAURIT H 9 Y | 3T BT INMRAT BT HeTo AT
foreeTyor & uar =e b AT IMURIT B ATETET 1 R I
TATTEY AR EHA H HITAT & TG Dl JHIfId |

AT 1 & Y9Il GANT =3q o SiPRia
TWEY vd ggtaror fedf &1 Saurel &1 famfor
(G aRareHr: SwadRit /01 /01 / 17—20)

T I, S AMEIER, 361 FAR, A8 wed, e S g
o oy

HIAYRT dedic § ST B &I LUEsd] Jedid -
SFCIIE (AT, Tidh), 3SR Td SIEQR & FaTil X! &
41 XTS] ¥ S B T o 7Y | AT b fageryor 1 garil
S SR AT T B AT B ToTg & BT ATH WIS B (<70
wfcreTd) 81 1 dl =, s oY 98 & ded—gd galrs
BT T YA BT FTHIR SERAT AT | X3 A1, TG DI didrg
iR WgIR AT 31.73 W 61.41 AISHIH, 2.2 1 9.10 T4 U4
30 9 100 HfRIT T off | HH dg ddTs I [haml & A
I TS, S Ui 9§ T IR ST HaARA BT Gl B B |
TRl & TR, ATTYRT 7%l H a1 31fdyas Jirad e &g
(48.49 HATSSPI) UG HgelTM (84 Ufawrd) urdm T | diferar
Ta B S 1 FId B 39T g AT (41.26 AIgehIA) T
Aol (59.7 HfIRM) o | R W ¥ U< S+ AGT 9§ &l
G | 12.7 Tfcrerd AT ari WA |

M & G WS : Al HF A M8 & Ah SAEH B
forg, gt @ue & iex fIs™ & fog 9 Y@l &1 &
AT SISl 99T T AT ahdT Blal & | T T 3 SiTel
I © foTT Ud Aif3e Sudrer faaRia fhar vd wrfsT
729 & I WA o 41 g3 9 Hre A, Uh AAH
3R 2MF IATEH B foTT UH STl G911+ dTedT HoTTelt Forad
g1q & Reiex &l Aftd fam wam o &1 fawra feear 1 |

IWTE ot 91 & fag Iifye gfaa
AT 9 MUIRA g dod Yolg dIR f 18 wd
RHIRS H IR U1 AT & I9TS 98d o dui,
A R T | 9 g8 | Eife, WM B guT B
QT—AT XTI BT ST Tg e off, RTa= i 3R
Tq {ig P OTaI BT yATAd fHaT |

UielifaATS ot 3Tedhigel Ud fRITRId @ |idt & H1ef ST 7T |
$ID ITATAT, T JTT—3TAT &3 T-cd Tl US| Bl Jolls
PR S W0 H ITAN BT A7 | $9 UHR TIR B TS I90Ts
®I Ud pilling box tester # T AT UG IR<Ifdd SYANT &
SR GYT fShaT BT TGSV BT & ol 60 ARUITH TR 3
H¢ T AT 7 | Pilling TRI&T0T & 918, 1—5 991 IR o8
@ T DI B TS & forQ = A Jedia faam 17 |

Comfort

Sleep quality
Fibre shedding
Prickle
Breathability
Appearance
Smoothness
Weight

Warmth

Softness

T T T T
0 1 2 3 4 5

Mean score

M S WS & AR T[0T

A S PUIfsie BT fabr : A8 37 & JaIT | guiai
ST (60 @ 55 TIeI v/v) BT STATT Il §Y 2 1T TdheiTds
ERT HUIRTSH TAR Y 7T | IS &1 Sea1 A, et Huioiesd
3 MR WR, YT SR ol &9 & W Ukl g8 |
T H HH R AT A B A B BoblI B G B |
gTailfcs, HUISIC BT AICTs AOITD Hia Bl G H 1fda o |
HICTS HH PR o folQ TYTh Ga1d DT 15 fbT & 9gTehx 20 faam
B TR AT D HISTS 3.8 9 3.2 Rl e 5w BT S |
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FHUINTC THAT BT TR BT & SoAdgd ATGHIEDIUT
ERT ¥+ oA W), fEFe wuisie 99 § o\ @

HROT VTN B INUNT & W< Bod fodrs QU | Togd

arftier Ufqead 2018-19

ITATRT N A g9 MY BUIfe, USTgH & 91T d8ax
JTHATT B o U gifer o9 7 fHaIRi &1 sifere
JATdT 397 9 3rferearu= fhar |

UoITgH SUARd dusi 4@ wulfiie

fafecar g @ fay qragafaa 1= BF &R o7
Bl IIAT—3NAT WU H THIATA BB TR oTd el
Aaford foar 1| aaafad T8 w1 SUANT wRD
arE H ARTEe B TR e —3iaT fdgel W (TR @
3R, e W, faedR & AT IR U9 olTs UR) AGT AT | I8

<o 1 6 7% 7 gord fig wR 90 e & w9a # qroE
28’ W. I FCTHR 13 . T PR (AT | SAfd e & D& W
| 91ed) fdg wR, A 28° 9. 9 18° 9. 9P AR 1|
JAURCT + 3B AR W M a1 odfbs fafor &
SUARTRT =T & Heer # R fHar o G 2 |

A &9 duifvie & o1

TR Jol Hierg dAgad AP add a3 ufb REIRINIT
(fpert /+Hiex’) (Fh) o d (@A) (fear /) (fpurr /|
(a1 /4Y)
60 Trferere o
s 4.2 38 0.85 1.11 257 52
TSITSH SUaTRT 40 3.8 0.81 1.05 284 62
H—[C A Aoy 39 35 0.83 1.09 - -
55 Jfererd X
IRREED 40 39 0.81 1.04 240 42
TSTgH SyATRA 39 37 0.81 1.07 256 52
H—T[C |Y s 37 35 0.82 1.05 - -
qiftriae HuIfTe 23 19 0.94 1.23 314 95-+24

BIcii< & NS 3R uaeld o1 : S Hars yonel R
NfIBTAT W€ BT ST B 25, 50 UG 75 UL & STJANT H
TRT &7 & A1 A3 &) 3.5-4.0 Nm YRa% g9 & o
DI BIAT TAT| TR BT IGIRT 100 7 /4 Td 10 &
SHATS D BABET BIeAF AR B & U fham Tar | IR
fPU TV Bl & AAIHS AUES! O @R HaTs Ud o)
e HHT: 10.6—10.9 ¥ TF 1403—1430 UT /41" BT AT H
91q Y | A gRT @ {35 Nm & &RoT 50 wfcrera

fAPBTAT S AT & AT BIef= 1631 U7/ A X T
PTG | TR ETT DY R ALY, 3raet Hrefid 3+ (30—40
HAISEHI =T AT U4 30—40 U HGele) BT AT H & |
BT YIS ToN H FoR 75 HfRTd & rgard # Sifadmrei
T B fASIUT UR <=ET AT | UET A by 1631 T/ A b S
R G D A1 A, Brelie FUre 50 UfIRId 3rfadbrel= &+
fasror & arer S (45.1 wfaerd) doavaTd 25 wferd
NfABTA ST FASTOT & 1T 44.5 Ffererd gram 77 |
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IR PIele & Y&eH Ui P Hedidh Usel 1000 bl & TYoT
Td R HRE & foIq <X X2 v g™ & Hew # fhar
T | I 91T 1T o fARAR e uRRerfadt 7 uger 1000 TEUT
TehT B foT BT H F D18 1 IWS AHHT & 70 AT & X2
BN B R FE FRAT 21 R WM JPAH T PH YE
JAMABIAT S et (71 F3) Teaand 50 ufcrerd (75.1 ) @
25 Hfcrerd (759 ) U & Sifddret= S s § urn
AT | 25 U AfIBTeA HF AT BT Bleti= auT s BT
IgdH A (13100 F6R) Y& ® IR 39 UHR T4 gSh Pl
ST A 148.9 T AR R 439.9 I | 39 UBR, FIRT 9o
% forg 25 Tfterd @ <X 9 APl & &1 RS FHH
HAFST vd S2at wnfid BRe & fofg SIgHa 2 |

ARA BTefia Aoft 9 & wrer facefh &7 @ fisor &1
Il - Qe =Yoilels wd <2l Aidbel S &[5 4
ST GRT BT 100:0, 75:25, 50:50 3R 25:75 & UM H HAD
fATOT 15 {3 & SMHR & 1T IR fHY 1Y | FHar HF &
fHSTOT IR TR NRT BT FRET 71 SR ;T A AR Hgelcs
R BT B HAT | FAT—AT Yoilcis HA A8 & forg
g I T 0T RAar 25 ARrerd —oileis & #5707 (3.37
Nm @ &1 & f17eh) @, 3.5—4.0 Nm @1 87 H 9ri) 137 |

Sl ded R Al uRsHRor - ARAlL Arber T
AABIAT A B S & T TR fHy 7Y IF ToR @&
BHIA T B, A TBR B AR (beraf~id, YHHRifad=
g faferd™) @ 0.5, 1.0 Td 1.5 ufaerd & 9 99 fafr 9
ITAIRT 6T | ®aer el $&H JHada cRe 729 &
ST & ReR iR fcreiiet a7 & [orids & forg 9 ddiellar
R HORAT WIeTH BT SUANT H S[HIT oldls & fofg TRIefor
foma v | Tferefier gvor A9 R ARAT $F @ 90 & forg
I NP IHD d1€ Dbl H Yd Fa HH AfddTeid
S N & oIy S=AT 17 | AIFR & THR & dlas)s, AFeR
& TN & HROT ITfRiel TyoT [0 &4 81 747 | ITerefier
YT pT T o H RIRT 519 Agdr 0.5 9 1.0 Hfawa a6
IGTS TS, BTl T8 I AHY 9 AT 99 Sigdl 1.5 uforerd
qd 9¢ s ol | W oNie IR AIFR BT y91d Terehiel
HYO H AR & YT & FHI R8T | Feg - geid e o
S Ha DI odars # gfg Aigdr & W) H FH @ A1 g8 |
S B HUS| DI AICTS WIFR Agdl & R H g & AT
BB 9 T oY | 37 3T | I WY UaT =l © & rga=
fPU T OF IR & Ao H, RiforeE Jed @& SuarR
qrel Bacll H WIS IR TR TN BT HF F HH oD

T T 3R AR & YPR S dIaolg 1.0 HIIed dl Hisdm
H RN T el d R UTaT 14T |

Sl H9d o fIT DI NI BT AFd el : G I
@ ERM, IR THR & Sl Hael B ATT—3TeT BIHER ATl
(10 ¥ 40 ¥feId) RT AR fhar TaT | P B A U8l
IRA ARAT / Al / HiFaR AR1el B IR fAfi= rgudl ()
50:40:10, (ii) 50:30:20, (jii) 50:20:30 & (iv) 50:10:40 ¥ T
T | T ST BT SIS & Aend | AT AT ud 3.0
Nm &R TIR $Rd SADB! el § gaol (T TIT | Hdel BT
AT W GeAIHdT & forg fham 11 | 1 AT 2.5 4 3.1
Nm &1 dHr 4 o | gnl &1 gadl 455 ¥ 627 gltex &
e ot |

gfaeit i faRm™ | &4 (0.33) T4 31fAHaH (2.16) HHL:
10 UG 40 wfcrera Areret fAsror arel ant & forg o | 40 wfrera
ART fASTOT TRARBROT & SRTH BT & RIeie} BT aldh B
SR URARPRUT hfSHTgAT BT AT AT | A BT e 3
P B BT ddTs AR TAdlell BSRAT JATIT el §g | 10
gforerd Araet st TR & fog a3k a9 @ srfdrdaH
SPTd TdTS A 3.26 T4 2.76 IHT o1 | ST TP, I=aH
T el HARAT (1762 HuT—a) 10 wfcrerd wirret fAsror
TR R S TS |

Bl o1 AIeTS F ARret gfrerd & e & e 9fyg ars e
Td Aiers # gfg 0.5 Al @1 oft, ST =Faw A ¥ 20 wfoRra
31f¥res ® | Aireret wfcrerd o ey wyor # o UTE TS U 234 ¥
26.6 fAT T 3BT | 9T Are T IR I BT Ayt ufderd
Rrsror 4 gig & ATer g T SR A1er & ey I AR 9
@ AT IR 3 e afed & Srs & 91 guR R
T3 | RerR &fiR Tferefier aor qories & Arer ®, et wfrerd
@ Sl & oy ®Is W< ygiy T8l <@l 75 | 59 3read |

6 -

Smoothness score

0 T T T T T
0 10 20 30 40
Noil % in blend

T fafda & d9a $) gudean
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Hood fear mar 2 fb T iR g @1 faerwarei @1
yHTfe fbg e, ardia o geras T[or aTe R @ o1y
A 3R AR & & |reT 1o # 30 e @ sre”
et fret Add 2 |

91 sanfafe o1 ST e S/ IIW Y
®us @ IJRRIEN gofar : afFRefl aRswor & forg
S/ Ricw Af3rd e A9 senfarfie ovmam |
¢S & Tl Bl 98 & foTY 0.1 Hfrerd Yebferd agetd TanT
T | Seadw < sifedo gaaie (LOI) 35 wfderd &
Fafifeie & 2.5 AfTe srgaferd |igal & forg ura fear
TAT | SR $ 918 IUART BUs & HIfdd—Jitd o1t
g4I T8l gU |

A1 ez SiiaaIss o1 ST R &+ /T
faf¥a Yl &1 9@ faeds gofar - A9 et
STSITRIATES Pl CTSTIH SATSAGCIAATSS | AN fbar
AT | FEANT 41 PN Pl Uil & YRERT U BT b
fore /70 faflda Yo R o fear ) aRemEt |
AT T 5 AT =41 Ul BT HT ATHR >100 nm
o | 9 GUIR HUS H 155 BT Sod Sfel qUd BHIoT T, ST
Setar & % 98 uafa § g eegmifds a9 a7 7 | e
GRT U &1 U §& DI TR B BT FHI 90 e o |

DIl T & AD ST STAT HIA U S DI TS -
BTN T & qTERT TARVT (PH—THEHRT JRNY) B U+l

arftier Ufqead 2018-19

a | mode HY mag 1| wvacm sure
4% | None | 15.00kV | 350x W vacu Pa

®T T WIW g wus B T sAdgie ArsshieddY

fRera 3R S @& el @l a7 sl ARSe & ST T—aTerT
ATIAT UR ST AT | A X2 B T 4o BT fAgeluor hger
AT AT SoTTetl @ <rer faam a1 o1 | gROTmHT 3 Ul <elT
ISTH BT 1 T W IOT WY & | SUAR by 77 e H
el JSTdh WEUIT IR UATe gallg, Tl 3R s RefRar
o fewars faw | 4 a3t 7 S. aureus T E. coli & Raah
3TeEsT URTSRT FReTT U4 Icpee IR &7 yaeiH fawa |

SN @2yl 9 Ay ST IR HA1 : a1 fAferT g
18 ARl &1 AegRe e 3R BRBIRG 3rd IuRefd
# SUINT PR 8T A&, TRIA, TN, =1ael A & d &
B A Althd BIe TIR by 7Y | Afeh BT TIR DR B
T &TOT Ui B THI, AT Tcd, HIAeTI =Tell A, 3fTel,
pH, TDS, FTIR, SEM 3iR &vr &R fageiyor fy 19|

Bl a1 (Frs 1) < $us 31 IToRIET wfafafes
..U~ Hgtd WS TE ST SATHET T, Hfqehr T
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JeadH A el 7ed (165) IR HH H HH BT IMHR
(110 nm) 1N BRBIRS 3rFet RIS (Tt fAferT) & forg gram
T | HH A B 2A1H 89 (0.592 g/cc) 2.5N BRBIRE et
gem (dfa fafer) @ forg <w@r Tar | Seadq |udr (0.369
forefl) 2.5N ®BRBIR® arrel TRl (@fet fAferT) @& warer g
AT STadd eedl (16.22 W) 1N BRBIRG 3
TR (fheex fby T7) & forw <&t 1 | Soa wae &9 &
BRI 9t FAfeRT & 918 |4 NfSenyd & forg Afrel e
I 3R 7 g™ &I qeral Q8 s off | 9T dR W
afehd dre & 79 dict AT & a1g pA BT oI 2 |

Sl PUST BT I URHROT : Sig AT, 11 76
e (WRT ARAL MR- 70: 30; &7 T @— 130 g/m?)
BT ITIN S FUSI § I TS I & 36T I 60
W w1 ufed IR—smafe f$esie &k 2 ufterd
Arfeaw wrafae & A1 aRsher IuAR A uge 30 e
@ forg gefera fomam T | fer gv %9 @1 fafr= |igan
(5, 10, 15, 20 UfTerd Ve & g9 W) & g I TA B

|rer IUATRA fpar Tam | g 819 IY=IRT HUS Bl 0.25
yfererd facras aia & 911 2 fase & g 100 wforera
AT fUepard & |rer TeaR AT 141 Td 60° 3. TR GETAT
TAT | SUAR & Y a7 918, SU=rRa usi 4 g °r
Figdl & 414 ST gy ST & |rer IR—wrefe fav var
T | U= gers @ & 918, U T & PR DI oIl H
Y WP 22—44 TR 4 ot fBam T3 gIg 7 10
i T Ee & fory Aorga uferiy fazamar sefe 50
YT Tl H GIY WhIR SIHIT 40—50 Hfererd FR 17 |
ST 75—80 WICTeTd Y 100 TNOT =l & 918 @l T |
gy H A= SyenRa A & 19 987 3R gars b
PIs Aol SR T8l urar wAT | bR 1, 30 &A1 & 918
IRHURD ATHA 1 Figdl BT FHRIHD AT famaT |
SHH AF HEM 918 |l H BUS] W AT Bl AT
IRV BT Hebdl ATl & | I8 od AHY TP el aTel]
y4Tg =T &7 Srel o fh gRem™, $Telid, e,
U 3R 3= BRI & [T SUAIT 81 bl 2 |
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qead] @AMUS (A" BT AT U
Ifitfs vy 4 dEcayul W 9 Il DI
A & ydga W (G RIS
wed /01 ,/01/17—20)

SIS, Mm@, UhU. @, Al WuieR, TR, M (03.01.
2019 ¥), SO AR, TAS. URETM, T=5 UHT (30.08.2018 Th)
T4 1%, 7l (14.12.2018 )

Q] TR BT Ured o= : IfadR W 9 Yas! # gfd 1000
uy] fead R Adhal a1 gedis a 9gax (EADR) o.
328 (11.98 U a1 G <R & THbEN) Ve | GG &b Ugd
iR faRre orRo ISR/ S (353 ufdem),
R (13.6 UTcrera), sareier (11.6 Wcrerd) Jaud 2T (8.5
gfererd) @ weol (5.9 Ufaerd) w8 | IRy eRol # Faora
FAl B R 8, gARCxIsied AT SsiTel SR Bl
NI AT 2.3, 1.9 T 1.2 YfIRId JeT | a1 Jedid i
HG &R RAAH UTeHare! # (0.128) TN 3TfaRm (0.205),
SHTHTH (0.351), AfAHBICA (0.353) T SAfeHTH ATAYRT (0.
422) % XY | STYAR fATIYoT | TaT Fera ® & arffs geaie
3T §Y &% §Y UK §U w1 A \aifdd (2.016) Teawnd
T GeIU 41 (0.252), BWIC (0.185) TT Gk H Had HH
(0.072) 3ET | HTGTRAT (0.246) DI o1 # 7RI # (0.520) Fvel
i Jeidh AT g &% 3T I8! | AIRIS 7 X 0.14
gferera (Riawex) 9 5.21 Ufarerd (BRa<) T & |

T AT SEfre SR & forg it v A=t & 143
TAT (136 WS UG 7 g H 63 WS TH 3 gHedl URIS
BRe SfamEi & oy weREs U T | Sae ey

arftier Ufqead 2018-19

A& /
T IR Y refeSt SRy 1 IR St H IRTegaRag e

& fafdre weror 91w 77 | 1S 900 PCR WR Wt 9 MAP & fory
TPRIEAG s T8 | SieFel TR | URIa 1 Wi #

forpaTSerqi=Rr @ Q1 9Mel H Yadeuar RN TS| WRA
BRI, FIRR Ud dfcerm RIS 9 & 99H <R, Bletid!
@ A Td Vg H ARis 30 F B4 g8 | SIRAE g/
FAIIRTT & forg Sifer Y 200 WRA AT (R &5 H-42
HITYRT, 67 UTCATS], MSSP Yd—42 HICTYRT, 49 Hiclell) H ol
FHRIAGAT 11 (550 Ufder) AT (3 Uredars], 1
MSSP—HTeTqRT Ud 7 MSSP—hicTel) # <l 8 |

A7) § PreRASAET &1 ge1d : 57 50 Jate
SAeToN & 74 @RI WAI (15—20f BT 1Y) H G GG
TG S| BIAD), BB B IRAT FEA F JaT JuEE Hq
iR g (103—104" 1), HIE & T o1, SIe ST
T4 Jog BIFT AW Y | 319 IET0T IR AP o A 9 9eT
BT (90.62 Wfcrerd), Y& # Vad Hegas 9 Yad w9 (84.38
gfaerd) T Bhel § g WRAT 9 Jdg IR &3 oI Bic |
IS G & g« (89.58 HfRId) BT UTAT AT | HHAI (57.29
wfcrerd) H Mgl AT gam @mers Y ur T | Sad g
Sifg IR BWel H IR IR BRI T iR dAlger el |
s =r W9 & |1 Arerud d arg diftsaT H Iad Mfda
g, dret Yad HRTEN 7 gorT ddel SRRt | a9 g2
ofl | IHa FAM BU  TGHd DIRNHISI & ERVT, HIRHT g
# gAAgeATTT G TS | I ar T | I[&F § Aferer aRor
q Afermrell § Wl ToAd <@l TS | &8l § et A1 Jad
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Jegae g ferpigs Rfadavor & &= < 1Y | 3ifydar ggam
Y a1 yerd Escherichia coli & & | PCR &R E. coli &
U T AV Teeh S o R fay (stx2) @ SEHIA
(eae) S & forw Y FHRIHS IR 77T |

Corynebacterium pseudotuberculosis ) UgaT- %@
qrEdfad G PCR TR &1 ATH: S U9 IH031 &
HaTE AT 9 Y@ Y 7Y C. pseudotuberculosis & DNA
@1 9gaT 8 ABC WaTed oiiF &1 dferd &<d 8¢ SYBR
Green aRxI[dd FHY PCR U BT Jedich+ bl 1T | IR
& fageryor Hagefierdar uRuRes PCR &1 e & 10 AT
3Afer uTg g 721 YF C. pseudotuberculosis TH I HH
100 fg foifys DNA d% Ug4ardT TI7| C.
pseudotuberculosis & ABC Wdaed oid & foly W&
faRre o ST @1 A= 91 SiET] gerel & ey uR
gfafosar € urg 7T | C. pseudotuberculosis & ETddT
feiRer SiF @1 S7ifRe gfaccss gw@ag J fagA,
fagB, fagC, fagD Td BRBIATSUST S ®I dRIShIRACH
ATl gIRT faeliya fopar |

dderd @ Bibersteinia trehalosi, Mannheimia

haemolytica U4 Pasteurella multocida &1 g4I PCR

T
L L L
| |
Il
| |
W
]
2.0 M
= REER /
nI: t N b
5 T
5 (T
2 1.5 , |
© !
[ |
2
‘(-U' 1
2
3
e 10 HRNRNT AN
e O
T | | l
L ™ |4 |
| *-::....—-"_":& .__."*--. : ) . Al
o51 ma=UEP NN
. | | |
AL S L T HH
e —
HHe ./{/74.’.§ IS 1 HITTR=—=a ]
L | L HERRNEEE N——

65.0 70.0 75.0 80.0 85.0 90.0 95.0

Temperature (°C) Tm : 85.32

C. pseudotuberculosis & feru fafdrse ABC Wares <9
$ Uahd fafl¥re arafas w%a PCR Saurg @1 SuRerfa
guiid g¢ fraes 9%

§RT AAPIfid UsdE : B. trehalosi & FuR aATSS
fEaRCS (sodA-144 bp) SIH, M. haemolytica &
M—WTAT TASHMCH TSIU=SSH (gep-227 bp) SiF
dI P. multocida % KMT1 (460 bp) ST @ ag¥fl PCR
& el & oIy Al fHar | wmRE @ ygEs A
(FAaeefierar) @ 10 pg RSTIH®G DNA urfl 2 | I8
Hield ggurlT PCR faRINaAT vd Hag=eiielar Ja
Jide # B. trehalosi, M. haemolytica Ud P. multocida &t
g g fave FRar 2 |

I FAYYT : ATAYRT GRASHT & T8 ¥&F ¥asi H
THOTA UHROT @I Sifg HRA TR U AT B THUTd
FHBHS e I Td RBPT WR Yas galaid & oy
THRIHB UTT T | SUIR & MR TR, TANTHS ©T I
AATT B FH Uga=l T8 | Y IG8 A1) SIfd T
g fawaar | wwrfad oram a7 | 99 & SRE RIS ger
b Vas H BT TIRISar Td ¥+ N &) F9T 9T
TS| Y QeI TRIAEN H ATIHAl, ¥ URIET Td
HEAOIADT STATHT A AFHTHD ABR SIS BI7 BT
forspe ferapTer T3 |
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fraffa su 4, 7 A1 w1 G0 strongyle (393
ufcrerd), Trichuris (1.9 ufaerd), Strongyloides (7.6
gfcrerd), Moneizia (3.3 Wfderd), ©d Eimeria (28.9
gfererd) &1 raedr gefar 8 | FECRT R 9 @RIdl T8
AAYRT Wel # f2qed Hered H BZ ufeRigdar 90
gfererd &1 FECR (95 Uferd Cl 51—93) & |1er S T,
BTelid! levamisole T closantel @ 12T FECR $HT: 99
g 100 HCIeTd T | 31 ARE 8 @WRIal T uredrs] 4l #
EHA WX 0.178 ug TBZ ufdfirelt @1 ED,, value & w121 BZ
AfeRIER T g TS |

del 4 feuiey #cdy & fawg yfeRiaaear
g JMgaR@ Yeaiea v fawardiavon
(1= ufRatsr - gofidY /01 /03 / 17—20)

Q9. s, LG I@uiER, AT e, TS AR U9 317S.
LSACIEIE|

Al wercd Uik Yas @l fadR gg #elg™r ud
JAIBTEA Al B faeT A1 H =9 T inter-se THNTH
T TN fHar TR 2 |

UTg e @wAT A inter-se AWl W FIMS A AHAT
@1 digar vd 91 gfE ueefa - af 2007—18 & AR
inter-se STHRTH X ScU= HAAT @7 HfTAT § ARG 3iad
JJUST B FEAT ATAYRT H 41.7 (BRa) ¥ 1511.9 (Raaw)
U UfT UTH IR—eATSA H Td 118.7 (A1) A 2775.0 (RiawR)
U UfT U TH—aTSH # AT BTl Rt # 88.1 (3184<)
¥ 22585 (RTawR) ove Ufd U™ R—arsd # Ud 1109
(318reT) ¥ 3660.2 (RIwR) 3108 Uil UTH TA—alTSH # 3&T | 39
THR U a¥ P AT Tb SR—aT H UaT Y HA § HHHIT
) e Arefd $ 1 HH (30—60 Hfawr) T 2 |

S ATl | gig @1 AT srearenail @ | €1 s ATl
AT TR INIRS MR TAT G S TG ST
FAM B | 59 12 FEF B AP Tb inter-se HAAT H
AT & IR WIftd QY TSl § SR A JET aoIT

HAIAYRT H 76.27 U (SMR—clTs+) W 78.85 UTH (TH—clTsH)
TP TG AfABTA el | 72.22 TTH (QIR—TSH) ¥ 74.74 T

(TH—eITSH) I < |

AfTa gl ST uceid - a¥ 2018—19 & IR ATAYRT
%t # ARG 3MNId FEC 35.6 (BRa¥)) 9 1705.3 (RiawR)

arftier Ufqead 2018-19

3000 |
HTTYRT
2500
IR
5 2000
Q 1500 -
[
c 1000
«
)
= 500
0 I T T 1 L] I 1
Jul Aug Sep Oct Nov Dec Jan Feb Mar
4000 7 Jfadre=
g 3000 |
Z; =—4— R-Line
W 2000
T == S-Line
c
$ 1000 -
=
0_

T T T T T T
Jul Aug Sep Oct Nov Dec Jan Feb Mar

faf=1 <Y & inter-se AuAT A

wIMSd GHaer $) arfiie dadr
JUe Ui UTH IR—AST H UG 655 (BRaN)) ¥ 63793
(RrawR) avs ufd M 9% Ta-—oET # B S WRE
AT et H I8 33.3 (HRaN) A 1783.3 (RIawR) :ve
gf U STR—IS # T4 30.6 (S1a¥)) A 4200.0 (RIawR)
31U Ui T dh TI—clTe ¥ &7 | ST ARl BT Fag=3iel
TS aTell Wl BT T8 RATwR AT8 H i AARIS TdT gIRT
IuAIRT fhar T & gerr § O ufReEl dea H# e
SfcepfTee qaT Ry AR M sd iet @ e
afd HI A G @ |

RS ANRIRG AR BT JoIT 3§ a9 & 37T H ATAYRT el H 2.
58 (TH—ATS) H 4.69 U QIR—aATSH) qh T NfABTA H
315 (TH—clTs) W 378 UL ((IR—algH) dd gfeg IS S |
vad aiffes RIesgad & ST W= §1.008
(3TR—ITS) ¥ 1.005 3T (TA—<TEH) T T IffdebTetl= H 1.
443 (3TR—TTEH) ¥ 1463 3T (TH—etT$H) A &1 | FHANH &
3R WR 3TR—cATeT (86.67 UL I Il H TH—alls H 77.
78 URIRIT UG &% UTE 15 | a1f¥eh 9 & 0.76 (TH—a1sH) ¥
1.80 U (FIR—<ATE) Teb UTS TS |

AMOId JeFI: 3R TG TF s & Afdaad e
DNA &7 PCR faRdRoT Ud o3l 525 9 278 9 &S BT oIferd

..U~ Hgtd WS TE ST SATHET T, Hfqehr T
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P gY ovar-MHC-DQ 1 (112 F9) wd ovar-MHC-
DQB1 (111 1) loci &1 #&a fBar war| DQA1 Td
DQB1 % exon 2 &3 T bl 30T IR 8 I allelic
variants Yg=T Y g Y |

1000

525 bp

300

200

100

HATAYRT 4S B IR T TH @131 d MHC-DQA1 SfiF
(exon 2) &1 PCR wasl (vat: 100 dift DNA fig®; ufea
1: DQA1 <fiF; dfaa 2: PCR @)

345 6 7 89
bp

1000

500

300
200

100

278 bp

HATAYRT 9§ &I IR TG T @ls9 § MHC-DQB1 i+
(exon 2) &1 PCR watla (va: 100 Y DNA fiigs; dfda 1 &
8: DQB1 Sf9T; dfad 9: PCR fif3a)

Ovine MHC-DQB2 Sfi &1 PCR-SSCP fa=vl (dreiyzr 3R
g 98l & fag ufafaferes sscp ufiaeu)

JrT=ENeT wRofifadr (ead srisH)

JNA. iR Td UH.U. G

¥ 2018—19 & i STeTary 0T & STTAR IoRer # fawid
HTICH & TR B forU Srgeet Srafer STEshrT & # Hel ST |
He2 FRATIR e Td b1 & H S ¥ ST e I8 | ISR
& B T TEE 7 Tel T WS @ e W s Bt
T &R # IR f=Tr Bl 8| e @ Naet # weTee
ST BT ARID JATIAT &R STEYSHI & H 7.7 Tl (STa))
¥ 82.8 U (37R<) A& CWMP ¥ @211 27.1 Ufcrerd ()
A 90.4 TR (SFTRT) T MWMP @ TEe ITaiY T | STERI=h
& & TS| Bl G H YH & H LIRS el Bt bt AR
TRATIAICT SR SFRIBTS AEERT IR H© B4 &l aal MWMP @& &
2.1 TSI (A1) 3 50.0 Mt (31, FRa) b <& | QM1 &l
¥ S P el B g H B NaSl H LIRS Pl Bl
TRTAICT &R 3HEh QT TS | sl WS Ud Sl ST AR,
ISR & YTl # ARSI <R 35.4 UfA=Ia (BRas) o
90.4 UfTETT (3FR<T) T MWMP & T&d T8l | 7% &1 IR,
SIBR & vael § MWMP @& e A1 T <% 5.8 Hfcrerd
(ver) & 88.5 Ufcrerd (31TR) T X&T |

TISRIRE TSI AT IS S S YT 6T aTfes Hehaor
0.22 (Y@ HTH) | 050 T (@R HH) T U4 048
(T UeE) ¥ 1252 UfRd (e %) dd JET|
SR B ISl H . YAART™ B TIfaeT S & FawR
@ AR e (>15 Ufcerd) <& | uof B w1 dheer daet
DI &F & TS NSl B 3ifchd fdham 72T | SRi—gar &
B e TSl H TSR Bl a1fies TTfadT &R 7.82 Tfaerd (0.41
g AR I WX & QR H 19.82 Ui db S I
T o SRM) & | 39 99 TarF Gl H BRI STEorfedT
BT PRI &R 3 & | R ST @t anfies pTfaar &%
1.33 Uferd (I vfaed fGeR 9 Radl & IRM ¥ 377
UiRId 9@ S 9 TR & QR) 8T | a8l & aFl YR &
YR @IaReIT 3 AT HehA0T Bl arfiep g &% vl
&3 B oI H DI &5 ¥ TR 31 2T | JMSARAT
STIT T aTfies JHTTITT SR 18.04 TR (YShIT HH) A 29.49
RIeRT RIE—I[Sh1 ) T e |

@I &F B YT H NG/ FATRR &b IRM TS IR
a1 fuemy (MWMP) Yael | #fi # 3fSl @l der &t
7R 3iaa arefd w7 | (P<0.001) 58.3 (ATd) A 1585.0

..U~ Hgtd WS TE ST SATHET T, Hfqehr T



3T UfeT I (3TT=A) T T el Ud RyqR # &1 9% gar
fUemT (CWMP) TSt # 7.7 (SHaR)) ¥ 1372.0 3fS i a4
(RITaR) b VBT | ST —YShI &3 H W1.6.377, U—P.H.$.37],
W, JMAGFR TR ST B AT BT ARG AT 58.6
(BRa<T) & 3106.3 (RITHR) 108 UfT U1 T 3T | THIT &85
H 7Y, fIPR W LTSS GhHU BT J1RYS dardl 6.7
(BREXT) | 700.9 (BITH) 370 UY UTH T T | FET—hid
BT H 40 Ufererd W 31fSrd At H 1000 3 31feyd 37vs yfer U9
BIFT S 9 fAawR H U 77 | BTerife Ues & YdSi | 40
gfderd I ffdd 9 § 1000 ¥ 3fdd 3rvs ufer umH 8T
DA I UTIT AT | YEHIA & H 1000 A AP 370S Ufer
T 5.4 T Yerd Xael & U3 H S H Bl o d
AP 21.7 UFIRIT B YS! & IRIT H 3R # VT |

fawer daei R -y &= # fRAied derea @
AR STTITRT 19.17 (AT9) & 79.71 wfcrerd (RiawR) I vers
H Td 34.00 (A1) ¥ 88.25 Hfcrera (Riawx) d& B Yas! #
RET | SSRGS o< TSI BT AR STTHT 16.79 (3TT)
¥ 80.83 Ufarerd (A1) Th WeH H UG 10.75 (RIcqwR) & 44.00
gfarerd (SHaR)) T BT gl # 87| 99 ¥R SRS
TSI T AFHTT H&T3 Xasl ¥ 15.0 U 3 & &7 eldlih
BT YS! H I 30.0 T I ¥ R I A B IR
RET| YiI & H fBHIGA HIcd Bl ARID IR 90
T ¥ 31¥® S I SFaR] & QR Verd 3 Ud 3T 3
SEI I ATE B SR B YdS! § @ | SE—YhI B A
QeI 31fdrer TRATYT & w11 Q4T vers vd B gRRefo
H AR BT HHHAUT Dhael AT b AIGH H BT ST TAT | 37
TR R RNl & Gl &1 IuATAT FDIF BIH § DHael
T FITHR & SR BT T H A—I&b1I BT H fdreh
FHATER (TS 3 aeaR) TP TN T |

2500 -
==SA_Field
==SA_Farm
=A_Farm

2000 -

1500 -

1000 -

500 -

PLB (L3/kg DM of herbage)

0

TRAME § IR WR GRSfdAl & oraf &1 dhyor

Af® 0T TR ¥ BRaY) 06 ddd aad A drel
TEIHGTTS # <1 BHT ST @ | TEIHOTH TolSTT 6T Urad Hd
R IFCIR W A & AR BRUERICSH BHHH Heicd
et refds IuTd # faemE Uiy Ty | Wi # 9 feies

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

arftier Ufqead 2018-19

FHeicd DI ATRIS AT G S ¥ RIT=R T6 a1 rafdy
& ST 300 Ul TEIASTH 3 1fdep &Y | YaHoTH TorsaT # L,
@1 AT M | RAawR T B (<10) TAT TacaR I Il
g8 OaY H 31f¥raad (502.9 L, / Variom) <& | vamer |
I T4 L, & 3T T feeryor gerar 8 fb faawam— Ard
@ SR TID HAAT P AFHTT BT Il 4 L, B AFATT DI
3rfdrepar (>50 wfrerd) B 2 |

JNMABFR # a9 2012 | 2019 & TRIF ARIS Aq ardrg
ST GAHid BT ARid w9 (P<0.001) F 15,60 (S1av1) |
32.82 (3) T Y& <9l & fh B R Wi & Yas! & forg

SEICKCERSRI IS TATT BT FTHT HHLT: TaHR H HRas]

p- S
ST —FEC —THI e
3000 -+ + 30

A25°°' I\Il\ 125
(o))
§ 2000 - T2z
3 1500 - T15
= 1000 -+ 110 <
>
< 500 +5
0 0
s = 2 3 2 G
% € g _=) 2 $ 8 4 Q —: |.|. g

s oy

" 1600 — ==—Adult H. contortus = THIT 35
1400 + 1 30

=

E 1200

> 3 25
oo e ;

o

2 800 - T
= 600 - =
=

'3 400 - <

3 200 1

5___%52':2_0)058-:_1,5 )
Fel § arfi sdar Yasie, ANl & Jvel B &
d gEio H§ Rl & §@T (9% 9L,) 9 R fear
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AT 3 W AFCER T8Il © | gRafia piA gdeg Aot
& TEd WA H 37Ul Bl AT BT A i Anid wd
W 233.12 (SHARY) A 3013.82 3fS Ufey U (RyawR) d <& |
VARSI H TR HiA B HT BT ATRID 3iad 27.30 Ui
IS (AT9) ¥ 1302.26 UfT W$ (3FR<) b &T | YAIHSTH TS
H L, @ A= BT ARG A 0.21 (Jel18) W 628.23 Ui
VRS (STa) RET | U ATl Jadid &I QAT HI-ai
H 3USl B HEAT TAT YARTOE H Al Bl H@ B Al
EFTHD AaeT STdfd L, AT & a1 faulRd dder gmidr g
JFCIR W A D QR HIRT S JUS] DI FAT T L,
T # Aefe w9 W FUNAS Te—ed 59 GRUT Bl
gferarfed oxar & o 2. drelfca # Ui gar 2 |

JIAFARS IHR & SYAN ¥ 8™ &1 A6
Freicd B FEAadT H JATadd R egIT Tl ©
o5 T TgHxoT vd REGSiar (B @RI @1 BZ
HIS feAters dwrefcd gRT &R+ aTel wRI 7Y uggelf &
AT BRIAT T& U 3P HATRID TTHRUT b HHY
P IRMAS AT ¥ A—aR AYA & aRE RIGHTT)
P URUMY AN &1 W GHdd Feled b Ul
FHTGRTRAT § Tdh Arefe GurR (86—93 Hfererd) a9 2018 #
T 74T (22 99 qTOR{T & 919) |

AR (Vitex negundo) @1 ufirEl, Hidamhel (Annona
squamosa) @ Uil U4 3MR (Punica granatum) & Wali
P el &I STeily, 3AIfoTd g fAAIferd oth &1 fRdiey
Feicd & f[9%g o€ Wad Ud aral fderT U W in vitro
B THAT AT | 37 AT WRE W dbacl P. granatum
Hall & fsetd! & STelld g gA-Iferd 31 (5, 10 20 AT &
WR) ERT BHI®HH FHeicd & 3T & AT Bl T 100
gfcrera ufcreferd b, grerifd V. negundo O A. squamosa
& fAgferd ore 7 ft uae of AR b fewrg | omat
fa®w™ IR WR V. negundo @ P. granatum & T+t T4 31
& AT ITH AT AR AT ST TE |

31 BT YT AT fagei®r, |) 31 # tannins, flavonoids
g phenolic AT & SuRerfa <oiar ¥ | sad Ryar, A.
squamosa &% 3@ H steroids ®I JURATT Td terpenes
DI IURART WY Y 778 | TRYS! (Vitex negundo) @1 T
& Ao 1% &1 mass spectrophotometer Jad ¥
HHCHTH! (GC-MS) fageiyor &k HeRm # 2-Dodecen-
1-yl(-) succinic anhydride @ Benzoic acid @1 21ferd #7131
& A1 10 NI—ATI ANAHT BT eriar 2 |

faeaR A1 Sl (AgNPs) & HeelvoT & forg, oier a/d (25
gfererd wiv) & 1 91T TG Rieer A1gee (AgNO,) faer= (1.0
mM) & 9 9T ®I feTaT 37 7 water bath 7 80° ¥ UR T
adueErd RieR g & UHRI—AfHIv &1 &H d 2g
T ¥R B & YA TR 3fER H @71 | Vitex negundo &Y
gferal & fAeeferd ore & A1 e .k AgNO, & faera
H 7 BT § e R I H 9qea AgNPs HIT Bl
It & | omaf fasr IR W) Vitex negundo @1 ikl &
AT a1 (2.50 TAwT) BT erem 5 AgNPs &4 #T3T (1.25
o) U= 31fdre TTdY U v |

B gLl A A9eld Yo} (Acad HRIiSHH)
A1) WOIBR, SIS, FAEUT, BT S Ud AT HAR

FSi H Aaod g WR A= drfores sraRerdi # amaaar
3Mes Td Tgfa & forg, Fauia 9 & foy STRer) &Rl 9
HRPI (HROT Tl BT Gefaror g FFFvr o= |fed) &
Uge Ud afoRience ReIfd, g9 afoRemaed &1 QRadr  4si
DI TRING RISl B Tgord gog H YADT B RS
&1 UR&EAT B TS |

RIS FAATTAR TSI HHAT GG R IR eI+ ISR
& AT B § qHY aTfies TaoTid Jeg <% 8.8 Uferrd (14.
37 Ufrere SIABTIR #, 1.4 U bR #) &I M1 g2
T I Tl H T8 040 TR AFRT # A 23.81 wfrera
AR H BT | 39 I JMAGITR H Dlefl—ACRNHAT @
TNl & BRY Fauld J&g &% faRaR oifdd e
JHEATR R Fhd ®I d F9urd G & H
AR / St &1 siffredw (51.37  wforera)
qqueard &% (12.33 ufaerd) g AT (7.53 wfierd) &
ARG RET| dIbR R 3fdad  (40.00 URRm) 7Y
IR A 88 | SIfABTTIR 3 fadwR 2018 | WRAR) 2019 T
e IRl el fervr axaeia fawi (WCI>400.1
Kcal/m®/h) @1 ST 3 gd aut (1991—2018) ¥ ffdraar gerar
& | el Fauid §eg § =g (WCI<350 Kcal/m’/h) ¥ 97.67
gfererd (WCI>400.1 Keal/m?/h) Ta &1 STIHIRT Y& 2 |

HAIAYRT NG9S H G UG AR B QR Aqold el A
AL / SRR &1 H8MRI IR =90l Gl 86 Feg
9, 65 (75.6 Tfcrera) 9g 9 3l & AR (7 ¥ 16 HRaT Th)
B ST 8| ORI 99 $ SR SH b AR,
AfPHTH Jog (80.4 Hfawra) 8—15 & ®Y My & H#A A
AU 2—7 faT @ oy & A1 # (66.7 Hfrerd) g | 9@
T W, I A9 BWSl, IHd U9 &l H 99 Y|

WAL~ g d HE T ST FTHTT G, JfehT R



HEWNI & QIR Rl 54 SIATY] Goordhi H H 45 B Ug<d
Escherichia coli & ¥4 # BT ACRIA®G Hleiaiiats
&1 FETHRY 81T §R1d &vaT 2 | PCR W E. coli & Joid Wi
fa¥ermu= T S oI R Ay (stx2) g S (eae) SiH
& forv WY IHRIHAS IRI TV | SHD AT, Taoird HA-1 &
Hl 162 AT (24 TR T 138 FeA) A U by 147 GoId
(129 |1, 18 AITRI) Staphylococcus spp., Staphylococcus

aureus, Proteus mirabilis, E. coli, Acinetobacter
baumannii, Pseudomonas aeruginosa, Salmonella spp,
Klebsiella sppTd Streptococci spp. @ TgdT Y |

BHSl b HAD H 41 AT I SirHEm DNA Faret 11 vd
M. haemolytica & fou fady af—fiuell e
GRSy (gep) S & @férd #3d 8¢ URuRad 9 SYBR
green PCR 7T |

0o 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42

M. haemolytica & gcp SiF & oy fawaRer wire

Y& Siar] |ag_ ¥ ura DNA & WIRT | SYBR green
IR<fd® FHI PCR &1 ggam= |1 9RuRab PCR #100 pg
@ g H 100 fg W& 31 URUREG PCR &1 Jarm
(I T PCR @ 1000 AT 3fdd HdaTeiier & |
B 41 T H W, 6 (146 FEE) g 7 (171 wiiEK)
M. haemolytica & forw e uRURew PCR U4 aRafdd
T PCR R AHRIES U1 7Y |

M L1

L2 L3 L4 L5 L6 L7 L8 L9

227 bp

9RYRS PCR 100 pg O Uzar- AR ugei
WAL~ g d HE T ST FTHTT G, JfehT R

affes whida 2018-19

M L1 L2 L3 L4 L5 16 L7 L8 L9

227 bp

SYBR green 9dfdd §¥A PCR 100 fg % UgdT Wl Ugei

RIS St SidgHRRTE (AGE) W Ad & 56 A # 9
=AY 91 9 §TR7 ]ieT fawT] & dsRNA @& 11 vsl & fauer
11 d8 U SR gV wa wRenr W/ e/
AT | Ja Taod 7941 9 U [~ Hasl |
gud By MU HA 6 SiEY] Gerdl (Staphylococcus

aureus, Staphylococcus pasteuri, Pantoea spp,

Achromobacter xylosoxidans, Bacillus pumilus Td E.
coli) &1 e T Wavra T fhar | g d1er 16s
RNA PCR 2#ged & MR WR SE19] gl &1 gfte &l
g TATNCVTCC, fRaR &1 31arftd g ol 1Y |

Derivative Reporter (-Rn)

65.0 70.0 75.0 80.0 850 90.0 95.0
Tm : 83.34

Temperature (°C)

M. haemolytica & foT Toa fafldre S
31 SuRerfa erid gy fraes as
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Antibiogram W $—®IaTg gerd Amoxicillin, Ampicillin,
Bacitracin, Chlortetracycline, Cloxacillin, Ciprofloxacin,
Enrofloxacin, Ofloxacin & fore ufeRiel vad Amikacin (68
gfcrerd), Cefixime (60 Wferd), Ceftazidime (64 wfcrerd),
Imipenem (33 Hfuerd), Chloramphenicol (100 Hferd),
Kanamycin (24 wfaerd), Co-Trimoxazole (65 9fcera),
Amoxyclav (25 ufaerd), Gentamicin (91 wfaera) vd
Nitrofurantoin (91 Hfcrerd) & forq Ha<l UTq 717 | FHof 16 (36
uferd) geerdl &1 Ceftazidime () d1d1 @1
Cephalosporin) & ferg ufoRiel arar =T B-lactamases
(ESBL) ScUT® IYHGT BT ORI WagH 8 & Gad ¢ |
F=g Sfiare] gerdl # W 3AferdTer Amoxyeillin,
Chloramphenicol, Ciprofloxacin, Gentamicin,
Nitrofurantoin, Ofloxacin Td Streptomycin & oIy Hd<l
UTg Y | ARG gl & fa%g Ampicillin, Cloxacilin,
Chlortetracyclin, Norfloxacin, Tetracycline Udq

Norfloxacillin JTdTdT 91g 777 |

Wl g oo #e1 § uforen Rafd segas 7941 @ <1
sl (= <25 fum 9 9= >2.5 fuT o1 9R) # IgG @
) Yo Aracel (RTamT Sa ST+ ¥R aTel 9941 7 26 fasT a1
M W eosinophil ufRra 7 wefd if¥wan) # SR
IR—uTefd YT ST & | S2d o7 YR dTel 7941 7 6 fa
DI ATY DI eI ¥ 16 G 26 a1 BI 3MY W TLC H HH BT
SGHIGITAT BT YSTAT € Ve U8 T gaie] HEMRI & BIRT 8l
Ahar ® | < Srofit @ 9t # ) At (Ryarr PCV |
ATfd IS dr Sed ST YR dTel WHHI o dTell el H ud
% 16 fa a8 AT 1 ST WR arel 31 < arell el H
TG & 26 f3F 91Q) H IR—ARf® iR <@ AT | FE D
3fex faf=1 el & forg Al &1 g a1 W 7/ 51
MR dTel AAA1 < aTell Wi # U9 & 918 IgG WR & Afa
B (4.15+0.82 mg/ml U1 & 6 &+ 9TS A 1.25+0.83 mg/ml
9 % 26 A 91 dF) < T8 | o T R dTel H941 &
qrelt WSl # 1gG TR/ IR—1efd HH  IHT ST AT | UerS
¥ TR TS IMRI Ureddrel § e IgG WK
(18.33%3.57 mg/ml) &1 eI H ATAYRT ¥l H IgG VR BT
AT B F HH BT TS & 1+ TR Wk &l geiar 2 |

JNfIHTIR TR STAIRI—HRa] 2019 & SRTH YT Y Tl 181
HAITYRT 91 (141 Tabel, 41 G<dT) BT gy UfaRemdd fUer
P Y9Td IR e T 3T | Ui Tebel Qd SJsal A9l §IRT

F{ <1 3IRIT gY URReITS UTEIAT SHST: 226.749.8 Td
188.9+17.4 fCll RET | IS faReAT & ARTT HAAT BT g
ferror fafir=T el # IR—1id SIRT BT ST & BTATD]
Teh WS ¥ YIS [y el Siifdd IR & 7 H 3id <+ gl
&R BT uRATT RGBT A9 @1 o 3 SuAiRa |9gsl |
(7—15 fea @ forw 1.82 ufera, 15—22 9 & forw 755
gfrerd) 31fde geriar 8 | TRIeT0T & SR Blell—A AT
A M TR H BIW! I ge | UG HAAT & MR W,
IeATRG Tor PRI Fqel 9 A |t 3571 UG 53.01
UfIRId FaoiTd 9 §8 | 99ef & A ol dR TR I8 URI
AT 6 Spsar WAl H g S) SUERIT Pl AU (41.67
yfcrera) fraf3a g # (87.50 fcrera) <1 AT TRt Bl € |

TS & ARING O U TSI HAT ST IR Aegd= S2icl
2 B 15 3T BT Y T 7 <R 8.8 UlIerd (Soar A Wi
PR drell ¥l (CUS) | S U9 gy UfoReIIa o aTel
T} ¥ 27.8 Uferd (S=a CUS dTell Wi 4 &I Ud gy
gfoRem® T8 & drel 7FH) I Y& ® | INIR® <90 Wik
(BCS) & 3R W 15 &7 @1 311y T g <X 6.7 Ufer
(@H BCS dTell Wi § 9T Ud gY UlReITU® o dTel HAH)
¥ 28.6 U (S=a BCS aTel! wel 9 511 U4 g9 UfoRems
TET oI dTel #H) e &l & | 5T b TbR b 3, 15 faF
B Y T Y S 8 IR o dTel Td Q11 BMI 8
qrel WSl 3 ST WHAI H ¥ & | 99 b FHYI A&l b qor
F bl P fATeAvor W 15 QT @I MY TP JG R gY
AioReI® oI dTel Ud Q1 ANIRG YR g arell wel 4
S AT DA T | 1 RINS T[O1 | qaSiTd Sifdar )
T T eITIT |

gy] fafecar ersy @ad+ (Acad sris)

SIS AIFTE0T Ue ST HHR

e, g TARIE A&l U SRaell & SR U= ggar T
20 ATl geradhi (Staphylococcus aureus, S. pasteur,
S. epidermidi, S. arlettae, S. hominis, Pantoea spp., E.
coli, Pseudomonas aeruginosa, P. stutzer, P. fulva,
Enterobacter cloaca, Bacillus pumilus, B. cereus, B.
safensis, B. subtilis Streptococcus equines,

Acinetobacter calcoaceticu Y4 Achromobacter
xylosoxidans) ®1 faTf& gg VTCC I ¥ol MY | 2 qRIeTor
R IR | IR Sl 9 3= 24 SEiy g ugan
T | g T (12) R TEEEfesd AaTeiierdr aevr iR,

WAL~ g d HE T ST FTHTT G, JfehT R



Amoxyclav, Amoxycillin, Bacitracin, Cefixime,
Ceftazidime, Chlortetracyclin, Cloxacilin, Methicillin,
Nitrofurantoin, Novobiocin, Penicillin-G Td Vancomycin
60—100 UfTSTd ST WY Y| Hdel & e
(Amikacin, Gentamicin) 3[aTferd A& T T |
Hag_ G $ad A4 § P. multocida ®1 qgaTE & foIQ
KMT1 SiI9 &1 oIférd #<d g9 SYBR green dye 3TemRd
I<fad FHI PCR &1 favivar e Hdg=efiear =g
qeATH fHAT| P. multocida ST DNA &1 AT
PRI U WY AP G IR Pl &HAT Ud ggard HHT
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S R4 P U 9911 URURS PCR &1 gafr H
arIfad 9 PCR 10 AT 31fdrds Hdg-Teiiear qerdm &
Tq 275-5 fg/ul TR A& SIS DNA & ugar (KMT1
STE @1 100 TR & AH®ET) HRAT ® | aRdfdd THA
PCR, P. multocida @ KMT1 S & forg fafdrse o St
@ faftr=T T e geret & wrer aR afafear T& ard
TS | 91 W Gl 52 BHS] & $ad TA BT P. multocida
& forg Sifar 7ar, S 9RYRe PCR &1 o1 # ygard &
TR H YR goar 2 |
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AR 1ehi hT HT-IERTUT, TATAT=XUT TS WY

54 -~

?

S Bl SUGHAT Ud WAHT-AReT da-ial J
IR U4 S YHE  fagdwer  (dRemE
gt - Al /01 /01 /17—20)

T IMI, /0T BAR, . A8, Ed= {8, UA.T. @F (02,01,
2019 T®F), TARMR. TH (03.01.2019 ), SNl IR, WD,
UfSATE, SRS, W1, 1. orel, .09 |18, THAlL WA, SR
ERCIRCESIRE N T

LI ERT Tdh11] & Yae= d RIFIRRY g 24 il (20
Th-1TdbT XATTROT URATSTT TG 4TI M T Ao
) @I g forar T |

Y U4 AT RIS GHIR: ThHAID! RAFRT &8 & aR
TR (YR, ATCTqRT, HarRar vd amafean) § @ol 87 Yast
(4909 ATATYRT Td 5760 WX W) Bl FPATerd fHaT 1T |
HHAT DT ST 3, 6 9 12 HIE DI SH TR Rl AMd TRIND R
THHIT: 3.32, 16.83, 25.12 TG 35.78 T, IT | A= 741 BT
ST 3, 6 T 12 AT B SH WX 30 ITNIRE IR HHI: 3.40,
15.09, 20.62 U4 28.83 fo3IT. & | 21 Wl & 32 HF+ (12 Uoh,
14 ™ Td 6 e Aled) 1.52 B ¥ & T GAT T
62.5 TIfCTRITT SgYISIAT & 72 Ut §Y | #9411 ¥ UM ©: AIEl Ud
T AP FAIBATS IR 1 ScITG BT AT HHLT: 0.454
Tq 0.699 ehUT. BT | T ERT et 2222 U (1543 HH,
664 ¥ Td 15 WY HHLT: 2587.50, 3050.00 UG 7312.50 TUY
gfr #91, W U9 HeT Bl $d X W 99 Y| 99 & SR

H 390 TY (276 TR TAT 114 AIGN) fHam! Bl 3@ ¥$ H
ARG Teet YR =g a9/ faaRa farg e |

frar &1 Yds

YRICITG® a1l &I Y&l g9 Mal & 13 fbAmi &
Hof 233 VI DI 3ich: AN Wl Yd PMSG (2001U) Greraie
BT JANT B §Y AG—FHBTE (BT 13T | TSl fapTer @ 2
et & iR 95.95 Tfcrerd w1 wg # UiE L | 39 WLl H aRA
Wi vl grT fAf¥ed 999 (99 MdTe™ & 48 UG 56 G0
T &1 9R) WR G THEE A1 7 | Bl A BT
gfafohaT T HHHET ST7H SR AT 95.95 Td 48.81 UfIeId T&l |

faaRa Racrs—Rarg ugfodl: wilRes g § Adas
(70 UfcreTd ITSIRT + 30 IR FeRex 919) 99 Ud 9l &
Raai™ & Q1 ueRi= verd 3 by T | anid I I, 2018 B
ARM W ¥ Y@ GIE AR /TR WSl Bl Aol
R i |

WAL~ g d HE T ST FTHTT G, JfehT R



b gR WX gl a40

BIS IS IR G TS AT & qoi | 0.4 9 0.5 fHUT. B
FHH B T H TS @I arelt Wi H 1.9 1 2.1 fT.
P ged Wl Mg | KA 493 [HUT AfABIFHART Td 23
fogr. ©d AWATITT 12 Al & 385 fhAml @l
faaRa /9= Tar| Tal § AR g™ @ S=q Sife
IUS drell fhed & SI9 Td a7 @1 HIST 6 Tid & 14
fHAT] BT TSTH R ATH T fhar |

AT SUTT: TH-Tdh] AR T TEHIRICT dTel 4 Nasi |
1fSep RHTUICT SR AT 34.69 T 51.85 U Y& | TR el 3

AT TSI IgId I Jellg—dwR & QR <@l T |
fAFR—STaR) & QR 3T H GerelTa 817 Bl fferedT <& |
T RIFIRYl d FE9TRIT aTel Xasl | dlfid Jg &%
AT 8.76 Ud 13.11 U &1 | Hog <R & oy IRIRe gaetd
Td oA Aferdl ¥ Hafdid T TE HROT 2 | T RS
SURIT & ST Gt 8460, 7480, 5090 TUd 1340 el BT HHr:
BT, WUAR, WA Ud Ul TRUBT [T & oY
SBIPROT b1 TAT| S ARSI 18060 WS DI STORIA
RN & oy gar fIes T Siafds 3050 Wi & GR 81Y Y |
RTHI— OR XaTee FRIfART (7) T SrarereT fasam 1r 77 243
foramt @ 1667 g SU=IRA fHY T |
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MA &1 A gUHET ISl BT fion ey
gf¥rféra afgen ReTaRi gRT v Sare o R
(20), B [AGK (45), T B! (50) T IS8 (20) I9Q
T | gRATOT, fRHTee UeYl, STRRES Ud ISR &l IR
BHT BT HF IMETRT qH+Id! TERIAT UaH B TS |
UPTTI, STYR T FeIAT § T Fere—aqd “ffasproe’”
qTfUd fopar T |

¥ areNl & faem - (S Wl ® amg
TRl & gt 12305 AN[AH AT 8T | 43 Toifdl &
Pl 2079 AR T TR BT 90T fhaT Ud HS UTel e
ey UEferdl UR T SFBTRI HT bY TS | eI fohere

TEHTRIT HRIHH # =afd 10 faml & ddm-AIdl & Uee
& 1 FIRIA AT AT | IS WS U A Hell (1) TAT A
UG 9B UTee & fafa= emam oR 13 ufderor srisH (84
AR AR 382 “RIER) MR fhy 1Y | g meef
UM AT & ST AR & IR Tl (21 Xash H 1200
W) B M forar dn wWrRew RIfdR, a8 &1 Sdraw,
foram S, weewdT SIS adr RIfaR enfe wfafaferay &
fopanfraa fpam a1 | s ST # SIFTo@ar Giord & B
TR, I, gelfed, Wiee’ Ud dorex N1l vd faaRka feg
M| U A Aesd 9w dan, BN vd e wearo
3o, % foell & Aegd 9§ fham! @1 Agd miRa
HeAT8 T Bl g |

ART T AT MR AT G 45 41 DI AH1MTD F 9
THET §RT GHTCAT 1T | HAYT (63), 93 / TISSHAT (35), Tfreror
(5), g=2E (10), AETSA MENMRT HTE (5), AT FERIl
(15) TIT ST AT (19) A 5611 fHAT omTfad gV |
D ITATdT, 857 AT 16 TR I IAR—FLRINTd FUh
GRT AT U |
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JORAT & Ad—gFspa a7 4 HfY Ao
a1 JATolifaeT gRem vd fearl &1 anfeie
weadieRer 8q dewriar (a9
g

AfeTd, TS, 99 (31.10.2018 Th), 1. <TA (18.08.2018 W), TH.
TH.SR (24.01.2019 H), 1.UH. AIE, T AR.TeA. SRaT

TNl BT U fbar T | uge SmenRa ured H 5
Pl @1 5 I e faaRa fey e =ie, orfF=r @
TRA & far o1 200 . sifdamifafes faar | .
P.319.—ALAE IR, fZHR | T I s & a1 H 10
=t @1 W1 #§ Hm Tt fFar 11| <9 fami @

SITARIp Al JIFHR EIBTDHRT Ud IUAR A IUSTES BT

T | e SMETRT IRed H FRAT DT I~ Yol (W1.6.31.0.
—ZIIRYAINR., 9RAYR A RH-406 T NRCDR-2) 66 f=rl
DI U BRIS TS | A1 B AT 4TS DI Feoldl (AP,

U.—3MT8 U.3TR.3TS., 7 facetl) T &gdl #efl (M1.3.31.9.—TH.
MRIL.TA.TH,, 3INTHR) TR HHYT: 30 UG 5 fhA™I Bl Ua
e |

A9 daed e Tfafaftt S R & A g
HA & PRIFHA BT 20 S[F 2018 B AT TARIT (40
areff),  W1.F.e1.0 1 g S ATRAE.,  faHTIR H
fPA—aET e URTRS HaTaTcHd 9@ (20 fHAr), 4.
.31, — TR ALTH.TH,, IASTHR U9 91.§.31.0.—HLU.ITS.
IR, SEYR H ¥HUT (38 fHEM), 9N.$.3.9.—HI.T9.
S IRATS., PR H fham #ar (75 fram),
fram feaw w® oA a3 & a= ™ A
fPA—dTe TRER® HaraTcqd 936 Td U] wW@vey
forfar (120 foram), ARe™ & RATUT e WR IfAHTR
H 9gHoT (100 fHAT) TAT A9 BT AT T WLTHHAT fHAT

| el DY YB3 BIRIBHH BT 4 HRAX 2019 BT AT
TEAROT (120 ) SN vd ug] urerd o Fd9a4 e
& IR A TRTHHAT 2 AmAford fhg g |

B i,

ﬁrﬂﬁﬁs@ﬁwmﬂ?q‘\ft{aﬂﬂ

T
IL?JW ‘\MD =

.30~ et 4 T S ST T, et i
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a8 UoEd WO ARgd AR |Efad AgEerd
gRATSIAT (AICRP-SB) @& |4l &g &1 YW JeIR WX
degs gRIAISAT H HATH UR 01.04.1990 H S FER
dege aRATSAT R # AR | YA UITHRATS BT
gftrder e YISt # TIT @ HemH W Salvd
HedTh Ud IR BRAT & | 91 B A% BT I
HI¥ TG S IR # GUR T34 U9 IREIRS FHITH

RT fHaT ST X8T 8 | 9o\ § <97 & fafer= o3t # 6
B BT B IE © (OFH IR BTH ATeTRT SH18AT (50
A3 9991/ faalRd &< & arffe dea @& A1) va |1
&I IemRa sHIAT (100 A 941/ faaRd &1 &
a1 &g & A1) © | gD YD HI.E.3.T.—
DHE A8 YT A IJIIWUE GRIM, ARHEIR,
ToTRerTd H fRerd ® |

A8 guR W ¢ IRIIGHI & Iavd 999 sHI8al

B g1 AT

1 7% SE URER (M. H. U—F N H.314.), fIHR
2 .3 U —5.F.09.), GgH

3 THAHE, TN

4 UASMR.UH. (T3, UTefd=R

LEEFTED

5 U1.S1.3TR.3MTE.0.0H. (S1.U.U.9.d1.0.0H.), dgyadiad
6 % &R URAR (MR AFI—P A HAH.), NPFR

ARATS! T TG Tl &
ST HRARI LINRCEEE
SFH EISRCET]
TR GIN|

ST VS A

ARRT A Ud Telrem S

B Xgst A Al @ dEar (31.03.2019 dl) Iy
2018—19 @ FHING TR XS ¥ FHol Wg TN ARATS! & forg
739, Yoo & folQ 520, SaFH1 & folq 548, ek &
oy 633 T ANRT @& folY 667 off | 9U%H R UG AT B
e fa 7

ARATS! 100 356 456
OO 27 302 329
SEEtl 68 288 356
AR 74 314 388
ANRT 91 326 417
wd 360 1586 1946

987 Sarsal § wenrRa A 1Y Y9 (31.03.2019 BY) -
Q1 UeTS SHh1sdl H B 187 WS UTTd] bl Usiidhl fbar T |
B TS AT 6802 HETH IS TAT 4153 ANRT g AR
DTS | &S SHhISAT A Bl 17803 WS| DI USTH 3fidherd U
YR &g ol fhar T2 |

Goliehd WS UTerds (WeeT) 123 64 187
B Uoiigd Hs (=) 10822 6981 17803
ST Ay 7S (&) 6802 4153 10955

I@H TG BT 991 / faawor - af 2018—19 & IRM
fAf=T Al BT B 540 7R T 90 AIGT A fhAMI & YTl #
SIRGINEIDRSCINSTCCIRIET
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I SIed B 99 / faavor

Al B Tl BT Y2 : B vd y&d shrgal § =

ARATST (BTH) 3.24+0.02
FOSTHRATRI (1) 3.54+0.04
TFBAT (BTH) 3.23+0.02
AR (BTH) 3.13+0.02
AART (1) 3.29+0.03
AN (987) 2.99+0.00
AT XS (Jer) 2.794+0.07

Al @) T &1 yesia

17.4140.14
16.254-0.24
14.3640.11
14.65+0.13
18.604-0.22
15.55+0.03
10.30+0.16

25.7240.18
24.9340.44
24.0740.18
22.3240.17
25.18+0.29
21.184+0.08
15.22+0.25

32.6340.39
37.2640.72
29.0140.25
27.3840.16
33.26-0.42
28.23+0.08
19.56+0.45

85.41
84.50
90.34
80.58
84.32
79.04

3feRerall W ARG 9R, ST &% do1 aiffe s gad

S ST 7 PR &

1201.02+11.40

1234.46+23.73
475.00+3.00

1837.26+15.04
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W A4S dioT URASHT &1 YA 01.042009 H B TS | 99
2018—19 & SR RIS § TR B Sehlgdl AAaR Wi
S Tl R D Yo+ &5 H & | A SHIgdl, 7iedl 948 & forg
HAQUHTHY, e, AL 9§ & foly SIYTRIANTH, HeH,
AATE! € & oIy SIRORIANTH, STAR Td AR 7S & forg
TEHITU— Dad HS Td HI AT HI, AIBTR
Red 8| A9<I® TPIS MEHIU— b= 4 Ud S
ST R, AfABTHIR, Tl 3 Rer B |

fawfia ws argafe WaEAl & Afe Yas &1
fasra: 754l & 6 418 B IRIND IR & AER R 99 &
A WSS 9T sadl # dEwagel < WSl &
SMIARTES AT & TR YaSt BT AT Bl T8 | f1F 31.
03.2019 BT XTSI B FET TIABT H < TS 2 |
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I AT BT IAUIEA U4 fHaHl &I faaor - vofiga
Al & Yas § GuR 2g URAGHT H AaRIBRI Ich
W3l B ST fbar | ay 2018—19 H AT AR v W
HerRor A 2 |

IHE Jgl T 99 / fIavvr vd 948 GurRoT

P8 AT Eem  Iq g GuRda # T

faaRa /g7 g TSl ) GE&r
faaRa few v
g 50 23 73 2213
7 35 - 35 1375
RIRIS 47 26 73 1521
30 38 68 3116
Gl 162 87 249 8225

]

ECaE] Ekd a1 HA Y= I HI&T
Higar 137 540 677 325 Al I AFl BT YA : B Ud yers sarsal # fafr=
jia 108 4n 519 306 I3l W ARG 9R, ST <R o7 aifiep Fap-rsgad
KIBIS 92 381 473 291
: % IATEH 7 UHR BT
HTCTYRT 163 566 729 442
TSl B TEAl BT ggef=
T EE S Jtaa wriiR® wR (far) THR  aftfe faeTEgyaa
ST 3 |18 6 HTg 12 918 (uferera) S SIS (UTH)

A BTH 2.2140.01 11124005  15544+0.07  22.04+0.12 97.45 593.53

ger 2.1540.01 10424001 15124004  21.40+0.10 90.71 -
O BT 2.6840.02 11254011  16.49+032  25.19+0.61 77.03 -

uer 2.48+0.02 11204007  1425+011  21.98+0.19 88.04 -
TS BH 3.19+0.04 15014028  18.96+0.41 26.50+1.94 75.12 748.90

uer 2.62+0.01 9674005 14214009  24.75+0.39 56.78 -
HTYRT BTH 3.39+0.03 17.3340.18  26.36+025  29.77+0.35 88.16 906.00

ver 3.28+0.01 14474010  19.96+0.15  28.9740.71 78.78 514.00
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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

e Basicandapplied research on sheep husbandry

¢ Dissemination of technologies for sheep

productivity enhancement and management

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

developmentworkers
To provide referral and consultancy services on

production and products technology of sheep

Research (ICAR) engaged in research and extension
activities primarily on sheep. It was established in 1962
at Malpura in Rajasthan. Now campus is popular by the
name of Avikanagar. The campus is spread over an area
of 1591.20 hectare.

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

Head Quarter : Avikanagar, Rajasthan

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
Tamil Nadu

INSTITUTE HISTORY

The ICAR - Central Sheep and Wool Research Institute

is a premier Institute of Indian Council of Agricultural

It has three Regional Research Centres in different
climatic zones of the country to develop region
specific technologies. North Temperate Regional
Station (NTRS) was established in 1963 in
temperate region at Garsa, Kullu in Himachal
Pradesh. The Southern Regional Research Centre
(SRRC) was established in 1965 in sub temperate
region at Mannavanur in Tamil Nadu. Arid Region
Campus (ARC) was established in 1974 at Bikaner in

arid region.

ICAR-Central Sheep & Wool Research Institute
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ICAR — CENTRAL SHEEP AND WOOL RESEARCH INSTITUTE

Research Advisory Committee
Institute Research Committee

zﬂ_@

Institute Management Committee
Institute Joint Staff Council

I

I

I

!

Regional Stations Division/Section Administration Central Facilities Sldlfé\év:g(rlx:gg

Arid Reserach Animal Genetics and Audit & Accounts Network Project on
Campus, Bikaner, Breeding AKMU Sheep
Rajasthan . " Cash & Bill Improvement
Animal Nutrition HRD
Northern Temperate Physiology and Establishment Estate Mega Sheep Seed
Research Station, Biochemistry Project
Garsa, : Purchase & Store Security
Himachal Pradesh Animal Health Vehicles & Worksh
_ Textile Manufacture Vigilance S e sty
Southern Regional and Textile Chemistry IEU
Research Centre,
Mannavanur, Transfer of Technology Human Dispensary
Tamil Nadu and Social Science e Fam
Livestock Products R iee
Technology
N\ J U J L J L J L
Budget allocation and expenditure (Rs. in Lakhs)
Scheme / 2017-18 2018-19
Head Allocation  Expenditure Utilization % Allocation Expenditure Utilization %
A. ICAR-Central Sheep and Wool Research Institute
Capital 160.00 134.61 84.13 225.54 224.46 99.50
Revenue 1261.00 1153.18 91.44 1677.98 1677.64 99.98
Salary 2765.00 2612.33 94 .47 2931.20 2931.00 99.99
Total 4186.00 3900.12 93.17 4834.72 4833.09 99.97
B. Network Project on Sheep Improvement
Capital 5.00 3.30 66.00 22.10 21.70 98.19
Revenue 100.00 98.78 98.78 207.44 207.09 99.83
Salary 98.00 98.00 100.00 51.95 51.95 100.00
Total 203.00 200.08 98.56 281.49 280.74 99.73
C. Mega Sheep Seed Project
Capital 10.00 10.00 100.00 12.39 11.35 91.60
Revenue 115.00 114.89 99.90 150.34 144.43 96.06
Total 125.00 124.89 99.91 162.73 155.78 95.72
Grand Total 4514.00 4225.09 93.59 5278.94 5269.71 98.47
(A+B+C)

ICAR-Central Sheep & Wool Research Institute




Germplasm sold/distributed to farmers
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Sheep

Goat

Rabbit

Scheme
ICAR-CSWRI
NWPSI
MSSP

Location & Breed

CSWRI, Avikanagar
Malpura
Avikalin
Patanwadi
Avishaan/GMM
Dumba

ARC, Bikaner
Magra
Marwari
Chokla

NTRS, Garsa
Synthetic sheep

SRRC, Mannavanur
Bharat Merino
Avikalin

CIRG, Makhdoom
Muzzafarnagri

MPKYV, Rahuri
Deccani

LRS (SVUU), Palamner

Nellore
PGRIS (TANUVAS),
Kattupakkam

Madras Red
LRIC (KVAFSU),
Mandya

Mandya
MSRS (TANUVAS),
Salem

Mecheri
LRS (RAJUVAS),
Udaipur

Sonadi
Total sheep
CSWRI, Avikanagar

Sirohi
CSWRI, Avikanagar
NTRS, Garsa
SRRC, Mannavanur
Total

457
625
354

59

32

08
169
48

116

192

131

72

70

85

56

67

72

1272

247

402
587
325

75
35
13
92

187

127

88

49

101

62

126

50

72

67

1287

172

491
686
293

55

00

49

44

185

127

109

191

74

72

109

110

50

59

25

1274

203

560
644
346

75

50

171

35

91

35

95

134
73

204

74

79

125

94

137

38
1514

161
155

158
317

507
630
258

82

29

98

90

128

128

113

124
55

104

67

161

42

74

35

73

1403

142
506
983
983

2417
3172
1576

346
146
15
415

454
669
465
521

688
135

562

386

481

488

324

370

275
6748

925
661

1141
1806

ICAR-Central Sheep & Wool Research Institute
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Staff Position (as on 31.03.2019)

Director 1 0 1 100.00
Scientific 71 60 11 15.49
Technical 106 85 21 19.81
Administrative 73 40 33 45.20
Skilled Supporting 151 22 129 85.43
Total 402 207 195 48.50

Revenue Generation (Rs. in Lakhs)

Sale of farm produce 24.59 25.55
Sale of wool and products 15.03 12.06
Sale of livestock 82.58 91.45
Sale of publication 0.05 1.02
Analytical & testing fees 0.26 0.81
Training 0.95 6.69
Sale of technology 3.95 2.01
Miscellaneous 52.41 55.08
other 33.43 134.08
Total 213.24 328.95

Fodder and Seed Production

Dry fodder (q) Avikanagar 1957.6 2662.4 3177.2 2750.2 2186.2
Bikaner 622.65 548.45 313.78 389.06 708.15
Garsa 218 147 301.5 151 195
Green fodder (q) Avikanagr 6597.5 7462.4 7032.82 9048.82 8513.31
Bikaner 1536.82 762.86 1626.67 1354.5 1431.97
Garsa 252.6 309.94 330.35 204.24 214.92
Crop seed (q) Avikanagr 92.24 178.77 207.18 131.58 47.91
Bikaner 0.91 0.94 0.35 0.19 55.17
Garsa - - - - -
Grass seed (q) Avikanagr 16.95 19.8 14 31.25 30.85
Bikaner 0.8 - - - -
Garsa 0.08 0.02 0.14 0.22 0.16

Meteorological data at Avikanagar (April 2018- March 2019)

Apr 39.38 22.28 0.4 0 3.60 8.86 56.50 48.03 9.40
May 43.40 26.93 0.2 0 4.30 8.75 54.45 46.35 11.40
Jun 40.04 28.08 38.50 4 6.10 6.57 69.00 57.87 9.80
Jul 33.07 25.85 135.70 9 3.90 3.79 85.35 68.84 4.00
Aug 32.62 25.04 51.70 5 2.90 3.87 86.39 71.87 3.66
Sep 31.36 22.58 113.30 8 2.86 4.79 86.87 76.47 3.24
Oct 35.70 17.11 0.00 0 2.1 8.91 73.26 61.77 4.92
Nov 29.57 11.70 0.00 0 1.31 8.33 70.23 59.67 3.18
Dec 23.29 5.53 0.80 0 1.32 8.06 80.42 64.90 2.19
Jan 22.23 5.19 3.00 1 1.76 7.61 80.47 67.24 2.14
Feb 2511 7.58 2.50 1 2.96 8.16 80.64 67.86 3.66
Mar 30.67 11.95 0.00 0 3.24 8.30 78.61 64.81 5.66

ICAR-Central Sheep & Wool Research Institute
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Publication profile of ICAR-CSWRI

Scientific strength 50 57 54 55 60 276 55
No. of papers 44 49 42 40 48 223 44.6
No. of paper/Scientist 0.88 0.86 0.78 0.72 0.80 0.81 0.81
Research papers
National 28 (63.6) 28 (57.1) 26 (61.9) 21 (52.5) 22 (45.8) 125 (56.1) 25.0
International 16 (36.4) 21 (42.9) 16 (38.1) 19 (47.5) 26 (54.2) 98 (43.9) 19.6
NAAS rating
Up to 4.0 0 (0.0) 4(8.2) 2(4.8) 2 (5.0) 3(6.3) 11 (4.9) 2.2
4.01t06.0 22 (50.0) 17 (34.7) 19 (45.2) 13 (32.5) 16 (33.3) 87 (39.0) 174
6.01108.0 21 (47.7) 24 (49.0) 16 (38.1) 21 (52.5) 25 (52.1) 107 (48.0) 214
>8.0 1(2.3) 1(2.0) 4 (9.5) 4 (10.0) 1(2.1) 11 (4.9) 2.2
Un known 0(0.0) 3(6.1) 1(2.4) 0(0.0) 3(6.3) 7 (3.1) 1.4
Lead / Invited papers 16 13 21 10 16 76 15.2
Abstracts 62 54 108 69 55 348 69.6
Books - 3 4 1 1 9 1.8
Book Chapters 8 17 8 45 126 204 40.8
Manual / Bulletin 4 4 9 5 11 33 6.6
Gene bank registration 12 8 7 27 21 75 15.0

(Figures in parenthesis indicates values in percentage)

Training programmes organised in the Institute and Regional Stations

2014-15 22 372 72 39 483
2015-16 22 481 38 13 532
2016-17 40 943 84 - 1027
2017-18 27 545 73 - 618
2018-19 31 704 98 - 802

Exposure visit

2014-15 18 222 43 792 - 1057
2015-16 39 735 184 410 50 1379
2016-17 44 495 166 884 122 1667
2017-18 63 750 239 1130 104 2223
2018-19 51 1257 124 943 56 2380

Exhibition organised by the Institute at different organisations

2014-15 10 8076
2015-16 1" 11000
2016-17 7 12250
2017-18 14 20850
2018-19 18 15416

ICAR-Central Sheep & Wool Research Institute
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Human Resource Developed

Year Number of person trained
Scientist Technical Administrative Skilled Supporting staff
2014-15 7 - - -
2015-16 8 5 3 13
2016-17 12 9 11 12
2017-18 6 7 8 -
018-19 16 6 5 -

Students undertaking research work of their Master and Ph.D degree in the Institute (2018-19)

S. No. Name of students Degree University Co-guide Status
1 Pankaj Kumar Kumawat Ph.D Mewar University, Chittorgarh Dr A. Sahoo Pursuing
2 Shrawan Kumar Meel M.V.Sc RAJUVAS, Bikaner Dr Y.P. Gadekar Pursuing
3 Vilshan Kumar Chauhan M.V.Sc RAJUVAS, Bikaner Dr Y.P. Gadekar Pursuing
4 Rohit Meena M.V.Sc RAJUVAS, Bikaner Dr Y.P. Gadekar Completed
5 Shalender Kumar M.V.Sc RAJUVAS, Bikaner Dr Ashok kumar Completed
6 Umesh Kumar Ph.D RAJUVAS, Bikaner Dr Nirmala Saini Pursuing
7 Yogesh Arya M.V.Sc RAJUVAS, Bikaner Dr H.K.Narula Completed
8 Durga Ram M.V.Sc RAJUVAS, Bikaner Dr Ashish Chopra Completed
9 Manju Bissu M.V.Sc RAJUVAS, Bikaner Dr H.K.Narula Completed
10 Amit Kumar Ph.D RAJUVAS, Bikaner Dr Ashok kumar Completed
11 Bhag Singh Dhaked M.V.Sc. RAJUVAS, Bikaner Dr. Vijay Kumar Completed
12 Pyare Lal M.V.Sc. RAJUVAS, Bikaner Dr. R. K. Paul Completed
13 Kalpana Jorasia M.V.Sc. RAJUVAS, Bikaner Dr. R. K. Paul Completed
14 Mamoni P Bohra Ph.D AAU, Johrat Mr Seiko Jose Pursuing
15 Reena Roy Ph.D AAU, Johrat Mr Seiko Jose Pursuing
16 Munmee Gogoi M.Sc AAU, Johrat Dr Vinod Kadam Pursuing
17 Sushma Rani Ph.D CCSHAU, Hisar Dr Vinod Kadam Pursuing
18 Hari Charan Meena Ph.D PTU, Jalandhar Dr D.B. Shakyawar Pursuing
19 Ashma Khan Ph.D The 1IS University, Jaipur Dr D.B. Shakyawar Pursuing
20 Sadhna Ph.D Banasthali Vidyapith, Niwai Dr Ajay Kumar Completed
21 Surbhi Mittal M.Sc. MJRP University, Jaipur Dr. S.C. Sharma Completed

Institute Technology Management Unit

A meeting of Institute Technology Management
Committee (ITMC) was held on 05.12.2018 for
discussing four patent and one copy right applications
for their filing and registration. Provisional patent
application for “Liquid Milk Formula” was filed on

13.03.2019. In addition, the responses of first
examination report of already filed patents (i) Low cost
indigenous cradle for safe restraining of sheep for
pregnancy diagnosis (No. 21/13DEL/2010) and (ii)
Identification of cashmere (Pashmina) fibre from
processed textile products by PCR-based technique
(No. 3400/ DEL/2012) were filed.

Revenue (Rs) generation from technologies commercialised atinstitute level

Technology 2017-18 2018-19
Indigenous progesterone impregnated vaginal sponges 57039.00 145231.00
Superior breeding rams and bucks of sheep and goat 1101380.00 692700.00
Area specific mineral mixture 64400.00 11725.00
Memnaprash 42210.00 3780.00
Wool products 671842.00 792719.00
Meat products 67148.00 51222.00
Total 2001019.00 1697377.00
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Input distribution to farmers
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the unemployed men/women in rural areas (ii) raise

socio-economic standard of poor families to provide

Under the scheme the resource poor farmer families are

economic security to family (iii) increase the production

assisted by providing animals, feed and fodder,

of animal at lower cost and (iv) gradually replace the

medicine and other inputs at free of cost. The basic

poor quality sheep and goats with good quality animals.

objective of scheme is to (i) provide self- employment to

Magra Field Unit under Network
project on sheep improvement (TSP)
(TSP)

Marwari Unit under Network
project on sheep improvement
(TSP)

SCSP scheme

Malpura unitunder Mega Sheep
Seed Project

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

Sheep-48 48
Goat- 10 10
Medicine kit - 30 30
Feeding trough-75 75
Mineral mixture—-5q 75
Water bottle - 75 75
Sheep-23 23
Goat- 20 20
Medicine kit—35 35
Feeding trough-75 75
Mineral mixture—-5q 75
Water bottle - 75 75
Sheep-12 12
Feeding trough - 80 80
Iron Tub-80 80
Mineral mixture —80 kg 80
Water bottle - 93 93
Torch-93 93
Umbrella-93 93
Swing Machine-13 13
Training kit 307
Sheep-38 38
Torch-73 73
Water Bottle — 81 81
Feeding (milk) bottle—53 53
Umbrella—-75 75
First Aid box—59 59
Iron Tub-61 61
Tin shed with fencing

under SCSP-8 8
Sheep-5 5
Avikaminmix-2q 100
Alin buffaloes 10
Mustard seed 66
Vegetable seed 30
Kasuri methi seed 5
Vaccination to flocks 10

Sumerpur (Pali) and
Badgaon (Udaipur)

Vallabhnagar and Badgaon
(Udaipur)

Beepur, Chandsen,
Ghati, Ganeshpura and
Malpura (Tonk)

Malpura, Dholi, Chorupura,
Tantiya, Indoli, Bheepur,
Amli, Nayagaon, Kerwaliya,
etc.

Chosla, Arnia, Denchwas
and Bassi

ICAR-Central Sheep & Wool Research Institute
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Input distribution to farmers under various scheme of the institute
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Research Advisory Committee (2017-20)

Dr V. Prabhakar Rao

Former Vice Chancellor, SVVU

Flat No 202, H. No. 3-6-492, Ravi Kiran
Apartments, Himayatnagar, Hyderabad
500 029 -Telangana

Dr R.S. Gandhi
ADG (AP&B)
ICAR, New Delhi 110 001

Dr Ranajit Roychoudhary

Prof and Head (LPM)

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

Dr Arun Kumar Tomar
Director (Acting) CSWRI, Avikanagar
304 501 Tonk Rajasthan

Institute Management Committee

Director

Chairman

ICAR - CSWRI

Avikanagar 304 501, Rajasthan

Dr Sushil Kumar
Member
Principal Scientist, ICAR —CIRC, Meerut 250 001, UP

Dr A.K. Mohanty
Member
Principal Scientist, ICAR-NDRI, Karnal 132 001, Haryana

Director

Member

Animal Husbandry Department

Government of Rajasthan, Jaipur 302 006, Rajasthan

Dean
College of Veterinary and Animal Science
Bikaner 334 001, Rajasthan

Shri Jugal Sharma
Member
Malpura 304 502, Rajasthan

Chief Administrative Officer
Member Secretary
ICAR-CSWRI

Avikanagar 304 501, Rajasthan
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Dr Lal Krishna

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

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

Dr R.S. Sahota

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

Dr Avtar Singh

Principal Scientist (Retired)

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

Dr A.K. Shinde
Principal scientist & In charge PME
CSWRI, Avikanagar 304 501 Tonk Rajasthan

Assistant Director General (AP&B),
Member

ICAR, Krishi Bhawan

New Delhi 110 001

Dr Sajjan Singh
Member
Principal Scientist, CIRB, Hisar 125 001, Haryana

Dr G. Taru Sharma
Member
Head, Animal Physiology, IVRI, Izatnagar 243 122, UP

Managing Director
Karnataka Sheep and Wool Development
Corporation Ltd. Bangaluru 560 024, Karnataka

Shri P.K. Tiwari
Member, FAO
ICAR, New Delhi 110 001

Shri Shankar Lal Thanda
Member
Uniarya 304 024, Rajasthan
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MAJOR ACHIEVEMENTS

Budget allocation to institute utilized by more than
99.00%. Revenue of Rs 328.95 lakh generated from
sale of technology, products, testing, training etc.

which is 54% more than previous year.
A total of 1403 sheep, 142 goats and 983 rabbits

were sold to farmers for genetic improvement of

their flock through the schemes of the institute.

A total of 48 research papers were published (22
National and 26 International) and maximum
number of article (52.9%) were in journal with NAAS
rating of 6.00-8.00.

A prolificacy rate of 74% (1.8 lambs per ewe) with
litter size of 1.82 achieved in FecB carrier Avishaan
sheep by marker assisted selection (MAS).
Additionally, 38% more ewe productivity efficiency
(EPE) was achieved in Avishaan ewes compared to

single bearing Malpura sheep (23.3 vs 16.9kg).
Finishing weight of 35 kg at 5 months of age

achieved in Malpura lambs with desirable meat
quality under intensive feeding of lambs on
complete feed blocks incorporated with rumen

bypass fat.

Implementation of different worm management
strategies like strategic drenching during mid to late
monsoon, community dilution through introduction
of susceptible worm population and breeding for
disease resistance resulted in reversion to efficacy
of benzimidazole anthelmintic against H. contortus

atfarm.

An innovative product, quilt has been developed
from coarse wool in place of cotton with better
thermo-insulation properties. Further research to

improve its quality is continuing.
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S
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Diversified and functional healthy (ready to eat and
serve) meat products (cookies, nuggets, patties,
sausage, soup etc.) have been developed. The
nutrient-enriched mutton cookies promise a longer

shelflife (3 months at room temperature).

16 scientists, 6 technical officers and 5
administrative staff attended the training

programme to improve their skill.

A total of 31 training programmes (802 participants)
were organized for skill development in advances in
sheep husbandry of officers, progressive farmers

and women artisans.

21 students from various state government and
private universities pursued their post-graduate and

Ph.D research programme in the institute.

State-of-art 'artificial insemination' facilities for

sheep created in the institute.

Environmental controlled chamber established to
study micro-environment and production

interaction.

AVIMITRA - an android based mobile app

developed and released.

AVIMEGH - An android based application
developed for digital data recording of sheep
breeders. This is a step forward for the
establishment of the community-based breeding
program (CBBP). Sheep Data Base Management
System (BBMS) portal (http://sheep dbms.org.in)
developed for collecting data from different centres
working all over the country in sheep breeding and

management.

ICAR-Central Sheep & Wool Research Institute
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ENHANCING MEAT PRODUCTION

Genetic improvement of carpet sheep breeds
in north western region through selection

Genetic improvement of mutton sheep breeds
in southern region through selection

Genetic improvement of temperate fine wool
sheep breeds through cross breeding

Genetic improvement of non descript population
with elite descript breed through upgrading

Genetic improvement and evaluation of
prolific Avishaan sheep (Institute project:
AGB/01/01/17-20)

RC Sharma, GR Gowane, Rajiv Kumar, Arun Kumar, IS
Chauhan and OP Koli

The study was undertaken with the objectives to
evaluate the production performance of Avishaan sheep
under farm and field conditions. At farm, the overall
average body weights of Avishaan at birth, 3, 6 and 12
months of age were 2.58, 15.38, 23.89 and 32.43 kg,
respectively. Annual tupping and lambing rates on
tupped basis was 99.47 and 90.43%, respectively.
Prolificacy in Avishaan ewes was 74% with litter size of
1.82. Age at first service and age at first lambing were
511 and 662 days in Avishaan as compared to 700 and
850 days in GMM, respectively.

—i— At birth —8— At weaning

Weight (kg)
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o O © O
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Annual EPE of Avishaan sheep

Lambs born from Avishaan ewes were screened for the
status of FecB gene through PCR-RFLP technique.
About 98% Avishaan lambs born during the year 2018
were carrier of FecB gene, whereas 100%FecB gene
carrier Avishaan lambs were born during spring (Jan-
Feb), 2019 which indicated that FecB gene is

segregating in the progenies as a major gene.
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RE analysis of PCR product of FecB gene
(++: homozygous non-carrier; B+: heterozygous carrier; BB:
homozygous carrier; lane L: 100 bp ladder)

Ewe productivity efficiency (EPE) of Avishaan ewes was
4.39 and 23.33 kg at birth and weaning (3 month),
respectively. First six monthly and adult annual GFY of
Avishaan were 0.506 and 1.06 kg, respectively. The
survivability at 0-3, 3-12 months and adult stage in
Avishaan was 94.82, 97.64 and 99.51%, respectively.
The average daily milk yield in Avishaan ewes during the
spring lambing of 2018 was 628.9 g. A total of 76

Avishaan (39 males and 37 females, FecB gene carrier)

ICAR-Central Sheep & Wool Research Institute
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and 22 GMM animals were sold to farmers / Govt.
agencies of Rajasthan, Punjab, Haryana, J&K,

Uttrakhand and Maharashtra states for field testing.

Growth and reproductive performance of different genotypes

Parameter GMM Avishaan Patanwadi Malpura
Mean body weight (kg)
Birth 2.26 2.58 3.60 3.39
3month 14.08 15.38 18.65 17.33
6 month 23.44 23.89 27.81 26.36
12month 29.14 32.43 36.68 29.77
Reproduction
Tupping% 96.43 99.47 89.33 95.07
Lambing% 85.19 85.19 90.43 92.73
(tupped basis)
Litter size at birth 1.72 1.82
Type of births (%)
Single 34.78 25.88 89.63 93.28
Twins 55.07 62.94 10.37 6.72
Triplets 10.15 10.00
Quadruplets - 1.18
EPE (kg harvested/ ewe)
Atbirth 4.10 4.39 3.60 3.68
At 3-month 23.61 23.33 18.65 16.78
Mean GFY (kg)
1% six monthly 0.466 0.506 0.842 0.622
Adultannual 0.828 1.060 1.021 0.906
Annual survival (%)
0-3 Month 87.22 94.82 97.70 80.77
3-12 Month 97.92 97.64 93.40 99.26
Adult 99.42 99.51 98.90 97.03

Under multi location field testing programme, two units
of Avishaan sheep were established at farmers' door in
Haryana and Punjab states. In local area of the Institute,
a total of 32 lambs were born out of 21 lambing from
Avishaan dams with a prolificacy of 42.9% and litter size
of 1.52. The average body weights at birth, 3 and 6
months of age of the lambs born from field unit were
3.05,14.25 and 17.86 kg, respectively. The proportion of
FecB carrierlambs in field was 30.76%.

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

GR Gowane, PK Mallick, Arun Kumar, Raj Kumar, SJ Pandian,
Kalyan De and Y Meena

At farm the overall least squares means of body weight
in Malpura lambs at birth, 3, 6 and 12 months of age
were 3.39, 17.33, 26.36 and 27.50 kg, respectively. The

overall leastsquares means for ADG during 0-3, 3-6 and
6-12months were 154.60, 95.52 and 19.25 g,

respectively. The least squares means for 1*and and

adult six monthly GFY were 622 and 450 g, respectively.
The tupping and lambing rate on tupped basis was 95.07
and 92.73%, respectively. Age at first service and age at
first lambing for ewes bred first time in 2018 was 503.90
days and 675.14 days, respectively. The selection
differentials for 6 month body weight and 1°GFY were
2.90 kg and 120 g, respectively. Survivability at 0-3, 3-6,
6-12 months and adult stage in Malpura was 80.77,
99.70, 98.83 and 97.03%, respectively. A total of 68

males were sold / distributed to farmers.

In the field flocks at 3 centers, a total of 56 farmers from
21 villages were followed this year in Malpura field unit.
A total of 4609 animals (including 3116 breedable ewe)
were covered in the field units. The least-squares means
for body weights at birth, 3, 6 and 12 months age were
3.28, 14.47, 19.96 and 28.97 kg, respectively. Progeny
born to ram supplied from institute recorded higher
weights at birth (3.33 vs 3.23kg), 6 month (20.18 vs
19.75kg), 9month (25.12 vs 24.04 kg) and 12 month
(29.10 vs. 28.84 kg) compared to field rams. Out of 3069
ewes available, 2418 lambing was recorded with
lambing percentage of 78.78%.

The SCSP scheme was executed in the project and 8
farmers were benefited by providing them with 7 tin sheet
each of 4'x12" (Total = 336 sq. feet area cover) and 100
meter 4x4 wire mesh of 6™ height for fencing purpose.

Sheep shelter under SCSP

ICAR-Central Sheep & Wool Research Institute



Sheep shelter under SCSP

Performance appraisal of Dumba (Fat tail /
rump) sheep (Institute project: PHY/01/
02/16-20)

Davendra Kumar, RC Sharma, SK Sankhyan, Arpita
Mohapatra and SMK Naqvi

The overall average body weights at birth, 3, 6 and 12
months of age were 4.63, 27.83, 42.30 and 62.18 kg,
respectively. The overall average daily gain in body
weights during 0-3, 3-6 and 6-12 months of age were
256.80, 162.64 and 111.35 g respectively.

Dumba sheep
The overall mean hogget and adult annual GFY in 2018-
19 was 0.450 and 0.759 kg, respectively. Annual tupping

and lambing rates on tupped basis, inter-lambing period
and age at first service were 92.3%, 95.8%, 327 days
and 420 days, respectively. The survivability rate during
0-3, 3-12 months and adult stages of age was 92.5,
100.0 and 97.9%, respectively.

The observations on physiological responses during
different seasons showed significant effect of season on

Annual Report 2018-19

respiration rate and rectal temperature. Physiologically
Dumba sheep were found to react differently in extreme
climatic conditions but had almost similar adaptable
nature as Malpura and Avishaan breed. The blood
biochemical profile during peak seasons indicated that
Dumba sheep had almost similar adaptabilty profile as
Malpura and Avishaan breed.

Comparative seasonal physiological responses of
Dumba, Malpura and Avishaan sheep

Respiration rate (Breath/min)

Morning
Summer 41.0" 25.3° 22.6°
Winter 30.8™ 25.8° 23.2°
Afternoon
Summer 71.8" 62.1" 61.1™"
Winter 40.7%* 50.3" 32.8%
Pulse rate (Pulse/min)
Morning
Summer 63.4° 56.9° 60.4*
Winter 63.0° 59.8% 58.7°
Afternoon
Summer 73.1 74.8 71.6
Winter 72.2° 75.2° 65.8"
Rectal temperature (°F)
Morning
Summer 102.06 102.14* 102.04"
Winter 101.90° 101.51*® 101.28%
Afternoon
Summer 102.56™ 102.99"" 102.84°"
Winter 102.19° 102.19° 102.16°

Means with different superscripts in a row (small) and in a column
(capital) differ significantly (P<0.05)

Comparative seasonal blood biochemical profile in
Dumba, Malpura and Avishaan sheep

Total protein (g/dl)

Summer 7.48" 6.64° 5.94°

Winter 5.81° 5.89 6.56
Albumin (g/dl)

Summer 2.95 2.86 2.57

Winter 2.55 2.67 2.51
Globulin (g/dl)

Summer 453" 3.78* 3.38°

Winter 3.27° 3.22 4.05

Cholesterol (mg/dl)

Summer 26.66™ 13.90" 15.09"

Winter 46.89 33.12" 37.38™
Chloride (mM/L)

Summer 97.55" 88.37 86.87

Winter 86.58" 91.96° 87.12°

Means with different superscripts in a row (small) and in a column
(capital) differ significantly (P<0.05)
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The average milk yield of Dumba ewe was 72.5 litre in 90
days with average daily milk yield of 807 ml. Significantly
higher pH (6.51+0.36) and low titrable acidity (0.20+0.01)
were observed in milk samples collected during early
lactation (15-20 days post lambing) than mid (45-50 days
post lambing) and late lactation (75-80 days post
lambing). Specific gravity, fat, lactose, protein content,

SNF and total solids were higherin late lactation.

25 1 mEarly lactation OMid lactation @ Late lactation

Fat Protein Total Solid SNF
Composition of milk from Dumba sheep

Lactose

Genetic improvement and development of
Patanwadi as dairy sheep (Institute project -
AGB/01/04/18-20)

PK Mallick, RC Sharma, IS Chauhan, Arpita Mohapatra,
Arvind Soni and OP Koli

The overall average body weights at birth, 3, 6 and 12
months of age were 3.60, 18.65, 27.81 and 36.68 kg,
respectively. Annual tupping and lambing rates on
tupped basis were 89.33 and 77.61%, respectively. The
survivability during 0-3, 3-12 months and adult stages of

agewas 7.7,93.4 and 98.9%, respectively.

Comparative morphometric parameters of Patanwadi

sheep at six month of age showed that only face length
and width were influenced significantly by the sex at six
month of age.

Comparative morphometric parameters (LSM*SE) of
Patanwadi sheep at six month of age

Parameter Male Female Overall

Face length (cm)* 20.16+0.44 18.45+0.48 19.30+0.33
Face width (cm)** 13.79+0.28  12.30+0.31 13.04+0.21
Heart girth (cm) 74.54+1.40 71.10+£1.53 72.82+1.04
Wither height (cm) 62.25+0.75 59.20+1.12 60.72+0.75
Paunch girth (cm) 79.25+1.97  76.70+2.18 77.97+1.40
Body length (cm) 64.75+1.28 61.70+1.41 63.22+0.95
Tail length (cm) 28.54+1.08 29.00+1.19 28.77+0.80
Tail circumference (cm) 11.45+0.47  11.62+0.43 11.58+0.32
Ear length (cm) 22.95+0.62 23.38+0.56 23.16+0.42

The average daily milk yield of Patanwadi ewes was
0.950 kg. Lactation yield in first 30 and 60 days was
28.86 and 57.03 kg, respectively. Study on milk
composition revealed that protein and SNF were high in

early lactation while fat content was high in late lactation.

20 1 [ Early lactation B Mid lactation HLate lactation
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Milk composition of Patanwadi sheep
at different stage of lactation
Different milk products like paneer, peda and kulfi were
prepared from Patanwadi sheep milk and evaluated for

their colour attributes.

Colour attributes of products from
Patanwadi sheep milk

Attribute Paneer Peda

Lightness 91.95+0.30 67.65+0.24
a 0.70+0.14 7.02+0.12
b 12.68+0.74 27.28+0.65
Chroma 12.82+0.80 28.70+0.34
Hue 95.26+1.5 75.81+£0.13
Whiteness 83.96+0.76 56.67+0.13
yellowness 22.54+1.21 64.87+0.56
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Functional assays of the bone morpho-
genetic protein receptor-1B with high
prolificacy in sheep (DBT project)

Vijay Kumar, Satish Kumar, D. Kumar, SMK Naqvi,
Sanghratna V. Bahire and Rajiv Kumar

Western blot analysis of recombinant extracellular
domain peptide showed positive immune reaction with
anti-His-HRP polyclonal antibody. Antisera against
extracellular domain of BMPR-1B was raised in rabbit
after mixing with Freund's complete adjuvant. The
desired concentration of rabbit anti sera was
standardized with ELISA and purified as per protocol of
HiTrapTM protein-G HP column (catlog 71-7001-00 AR,
GE). The anti-sera showed positive reaction at 56 kD

with purified BMPR-1B protein in western blot.

100kD
70kD
56kD
55 55KD
W 35kD  35kD

25kD

Western blot analysis of recombinant BMPR1B
immune react with His HRP polyclonal antibody
(M: Marker, Lane 1: Recombinant BMPR1B)

Effect of small molecule inhibitor of BMP signaling-
dorsomorphin, as well as anti-BMPR-1B were
investigated on the expression of several BMP/SMAD
signaling genes in cultured granulosa cells of the ewes.
In cultured ovine granulosa cells of non-prolific sheep,
dorsomorphin down regulated the gene expression of
progesterone receptor and SMAD-2, 8, and up
regulated the expression of BMP-2, BMPR-1B, BMP-15
and StAR genes indicating disruption of the activity of
BMP/SMAD signaling pathway.

Annual Report 2018-19

Genetic improvement of Sirohi goats for
meat and milk production (AICRP on Goat
Improvement)

SS Misra, Arun Kumar, PK Mallick, GR Gowane, S Rajapandi,
SJ Pandian (From 01.03.2019) and Srobana Sarkar (From
01.03.2019)

Selection of genetically superior Sirohi goats followed by
selective breeding for a very long period has led to
establishment of a nucleus flock of Sirohi goats for meat
and milk production. The overall least squares means
for body weights of kids (born during 2014-15 to 2018-
19) at birth, 3, 6 and 12 months of age were 2.86, 12.78,
20.83 and 32.17 kg, respectively. The average daily gain
was 109.81 and 68.88 g from 0-3 and 3-12 months of

age, respectively.
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Sirohi goats

The overall least squares means of milk yield of does
kidded during 2013-14 to 2017-18 at 90 days, 150 days,
total lactation milk yield and lactation length were 71.17,
100.15and 108.25 litre and 179.56 days, respectively.
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Performance of milk production traits

The annual tupping and kidding rate on tupped basis
was 98.35 and 105.49%, respectively with a litter size of
1.16.The annual mortality rates in 0-3, 3-6, 6-12 month
age groups and in adults were 4.73, 0.42, 1.38 and

1.18%, respectively.

A total of 138 goats (121 males and 17 females) were
sold to farmers, Government and non-government
agencies. In addition, 4 superior Sirohi buck were
distributed free of cost to registered goat farmers for

breed improvement.

Integrated approaches for maximizing
production of Broiler rabbits in Southern
region (Institute project: SRRC/04/03/18-20)

G Nagarajan, AS Rajendiran, P Thirumurugan, SMK
Thirumaran, K Pachaiyappan (from 23.07.2018) and G Murali

The mean litter size at birth (LSB) and litter weight at
birth (LWB) were 7.44 and 0.38 kg in White Giant (WG)
and 5.75 and 0.30 kg in Soviet Chinchilla (SC),
respectively. At weaning, the litter size weight (LSW)
and litter weaning weight (LWW) were 6.47 and 5.83 kg
in WG and 5.43 and 5.09 kg in SC, respectively. The
kindling was 94.28 and 81.72% in WG and SC,
respectively. The mean weights at 6 and 12 weeks of
age were 0.90 and 1.98 kg in WG and the corresponding
weights in SC were 0.94 and 1.94 kg, respectively. The
overall survivability including kit was 92.60 and 93.35%
in WG and SC, respectively. A total of 983 rabbits were
sold for breeding to 34 clients belonging to Tamil Nadu,

Kerala and Puducherry.
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Genetic improvement of Chokla sheep for
carpet wool production (Institute project:
ARC/02/02/17-20)

Ashish Chopra, HK Narula, Nirmala Saini, Ashok Kumar,
Chandan Prakash (from 01.09.2018), PR Sharma, Vimal
Mehrotra and RK Singh

The overall least squares means of body weight in
Chokla lambs at birth, 3, 6 and 12 months of age
were3.13, 17.14, 24.26 and 31.03 kg, respectively.

The overall least squares means for ADG during 0-3,
3-6 and 6-12months were 154.08, 80.70 and 41.93 g,
respectively. The least squares means for lamb's 1%,
2" and 3"wool clips were 685.95, 719.08 and 664.00
g, respectively. The least squares means for adult's
annual, spring, autumn and winter clips were 2060.64,
656.76,638.26 and 757.38 g, respectively. The overall
means for fibre diameter, staple length and
medullation, were32.89u, 5.15 cm and 17.82 %,

respectively.

Comparative performance of wool type sheep breeds

Parameter Chokla Marwari Magra  Avikalin Bharat Synthetic
Merino sheep
Mean body weight (kg)
Birth 3.13 3.24 3.29 3.15 3.89 3.69
3 month 17.14 17.41 18.60 19.35 20.05 16.57
6 month 24.26 25.72 25.18 23.01 25.56 21.75
12 month 31.03 32.63 33.26 33.12 34.10 27.32
Reproduction
Tupping% 93.21 97.87 97.21 97.14 90.71 98.80
Lambing% (tupped basis) 94.66 87.26 86.73 94.12 93.70 81.55
Mean GFY (kg)
1% six monthly 0.686 0.495 - - - 0.830
Adult annual 2.060 1.201 1.837 1.280 1.890 1.486
Wool quality
Staple length (cm) 5.15 5.06 5.75 12.04 7.97 3.89
Fiber diameter (p) 32.89 43.69 36.05 29.47 19.19 19.77
Medullation (%) 17.82 55.92 43.15 46.42 0.00 0.69
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The tupping and lambing rate on tupped basis was 93.21
and 94.66%, respectively.The selection differentials for
6 month body weight and 1°GFY were 2.90 kg and 120
g, respectively. The overall survivability of Chokla sheep
was 98.11%. A total of 90 animals (74 male and 16

female) was sold / distributed to farmers.

1°GFY were 2.00 kg and 44 g, respectively. The overalll

survivability of Marwari sheep was 97.81%. Semen of 20
breeding rams was evaluated before use and pH was
ranged from 6.8 to 7.4 with sperm mass motility of >3
(scale 0-5) and individual sperm motility of >70%. A total

of 128 Marwari sheep (75 males and 53 females) were

sold/ distributed to farmers.

Chokla hogget

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

HK Narula, Ashish Chopra, Ashok Kumar, Chandan Prakash
(From 01.09.2018), PR Sharma, Vimal Mehrotra and
Kamlakar Gurao (From 01.08.2018)

The overall least squares means of body weights in
Marwari lambs at birth, 3, 6 and 12 months of age
were3.24, 17.41, 25.72 and 32.63 kg, respectively. The
overall least squares means for ADG during 0-3, 3-6 and
6-12 months were 158.07, 89.11 and 46.61 g,
respectively. The least squares means for lamb's 1 and
2" wool clips were 495.20 and 746.01 g, respectively.
The least squares means for adult's annual, spring and
autumn clips were 1201.03, 602.87 and 560.21 g,
respectively. The overall means for fibre diameter,
staple length, medullation and crimps were 43.69 y, 5.06
cm, 55.92% and 0.66 per cm, respectively. The tupping
and lambing rates on tupped basis were 97.87 and
87.26%, respectively. The age at first service and first
lambing was 477 and 666 days, respectively. The
selection differentials for 6 month body weight and

Marwari lambs

Evaluation and genetic improvement of
Magra sheep in field conditions (Network
Project on Sheep Improvement)

Ashish Chopra (From 22.04.18), AK Patel (Up to 21.04.18),

HK Narula, Nirmala Saini, Ghous Ali, Chandan Prakash (From
01.09.2018), PR Sharma, Madan Lal and Kamlakar Gurao

Farm Unit: The overall least squares means of body
weights in Magra lambs at birth, 3, 6 and 12 months of
age were 3.29, 18.60, 25.18 and 33.26 kg, respectively.
The overall least squares means for ADG during 0-3, 3-6
and 6-12months were 173.31, 69.77 and 39.27 g,
respectively. The least squares means for lamb's 1%, 2
and 3" wool clips were 652.39, 612.78 and 620.69 g,
respectively. The least squares means for adult's
annual, spring, autumn and winter clips were 1837.26,
578.48, 568.90 and 679.31 g, respectively. The overall
means for fibre diameter, staple length and medullation
were 36.05 y, 5.75 cm and 43.15%, respectively. The
overall tupping and lambing rate on tupped basis was
97.21 and 86.73%, respectively. The age at first service
and first lambing was 512 and 714 days, respectively.

The selection differentials for 6 month body weight and
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1°GFY were 2.40 kg and 171 g, respectively.A total of 90

animals (81 males and 9 females) were sold / distributed

tofarmers.

Magra ram

Field unit : A total of 64 sheep farmers associated with
the project at Kotda, Goleri and Darbari centres are
rearing 6981 sheep (including 4183 breedable ewes).
The overall means of body weight in Magra lambs at
birth, 3, 6 and 12 months of age were 2.99, 15.55,21.18
and 28.23 kg, respectively.

There was an improvement of 8.36, 7.82, 8.46 and
4.30% in body weights at birth, 3, 6 and 12 month of
age, respectively by distribution of superior rams.The
overall average 1° GFY and adult GFY per clip was
632.58 and 624.38 g, respectively.The overall lambing
ratewas 79.04%.
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Comparative growth performance of Magra lambs
in farm and field
A total of 5618 enterotoxaemia and 6415 sheep pox

vaccination, 9380 anthelmintic drench were performed
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in the field. In newly constructed dipping tank in Kotda,
1520 animals were given dipping after March shearing
for ectoparasites. The overall mortality in field flocks was
7.97%.A total of 27 breeding rams were given to
adopted sheep farmers from Institute farm and 11
breeding rams were redistributed among the farmers as
per the mandate of the project. A total of 41 breeding
rams/hoggets were purchased from Uttardha region
(lustrous wool producing areas) and reared at farm for

distribution among the adopted sheep farmers.

Ectoparasiticidal dipping of field flocks

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

KS Rajaravindra, OH Chaturvedi, SR Sharma (up to
24.12.2018) and Abdul Rahim (from 11.02.2019)

The overall body weight at birth, 3, 6 and 12 months of
age were 3.69, 16.57, 21.75 and 27.32 kg, respectively.
The annual tupping and lambing rates on tupped basis
were 98.80 and 81.55%, respectively. First six monthly
GFY inlambs and adult annual GFY was 0.83 and 1.486
kg, respectively. The staple length, fibre diameter and
medullation were 3.89 cm, 19.77 y and 0.69%,
respectively in first 6 monthly clips of lambs. A total of
113 sheep (64 male and 49 female) was sold to farmers
for genetic improvement of flocks in the region. On milk
replacer supplementation to lambs during pre-weaning

stage (60 days), a marginally higher body weight gain
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Synthetic Ram

(8.94vs 8.28 kg) and ADG (149 vs 138 g) was observed
in supplemented as compared non-supplemented
lambs. Like-wise in post-weaning stage,
supplementation of 500 g concentrate daily showed
marginally higher body weight gain (4.98vs 4.73 kg) and
ADG (83.0 vs 78.8 g) in lambs as compared to lambs

offered 400 g concentrate daily.

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

P Thirumurugan, AS Rajendiran, G Nagarajan, SMK
Thirumaran, K Pachayaippan (From 23.07.2018) and G Murali

Bharat Merino sheep at SRRC, Mannavanur attained
body weights of 3.89, 20.05, 25.56 and 34.10 kg at birth,
3, 6 and 12 months of age, respectively. The average
daily gain during 0-3, 3-6 and 6-12 months of age were
182.88, 61.23 and 47.45g, respectively. Annual overall
tupping and lambing rates on tupped basis were 90.71
and 93.70%, respectively. The annual mean wool
yield(washed) was 1.89 kg (2.17 kg in male and 1.61 kg

infemale).

The average fibre diameter, staple length and
medullation for wool sample from male sheep were
19.19 p, 7.97 cm and 0.0%, respectively. The
survivability between 0-3 months, 3-6 months, 6-12
months and adults was 95.04, 99.18, 98.89 and 99.61%,

Bharat Merino Ram

respectively. A total of 124 sheep (55 male and 69
female) were sold to farmers for breed improvement in

different parts of Karnataka and Tamil Nadu.

In field flocks in Ramnagar, Kolar and Chikballapur
districts of Karnataka, the average body weight of adult
male and female of Bharat Merino sheep was 58.5 and
42.0 kg, respectively. The crosses of Bharat Merino with
local sheep had average body weights of 3.65, 18.54,
28.60 and 43.72 kg at birth, 3, 6 and 12 month of age,
respectively as compared to 2.51, 11.49, 18.23 and
25.69 kg, respectively inlocal sheep.
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Comparative mean body weights of Bharat Merino and
their crosses with local sheep in field flocks

Performance evaluation of Avikalin sheep
in sub temperate region of India (Institute
project: SRRC/04/02/717-20)

SMK Thirumaran, P Thirumurugan, G Nagarajan, AS
Rajendiran, K Pachaiyappan (From 23.07.2018) and G Murali

The overall body weights of Avikalin at birth, 3, 6 and 12
months of age were 3.15, 19.35,23.01 and 33.12 kg,
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respectively. The average daily gain during 0-3, 3-6 and
6-12 months were 179.88, 40.66 and 56.16 g,
respectively. The annual tupping and lambing rates on
tupped basis were 97.14 and 94.12%, respectively. The
average adult annual wool yield (washed) was 1.28 kg
(1.81 kg in male and 1.13 kg in female). The mean fibre
diameter, staple length and medullation were 29.47,
12.04 cm and 46.42%, respectively. The survivability
between 0-3, 3-6, 6-12 months and adults was 98.87,
93.98, 100.0 and 98.06%, respectively. A total of 55
sheep (32 male and 23 female) were sold for breed

improvement.

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

Rajiv Kumar, AS Meena, Ghous Ali (From 01.07. 2018), Ajay
Kumar and Ashish Chopra

The subjective evaluation of wool lustre was similar for
July (4.26) and October (4.25) clips. On objective
evaluation of lustre by Gloss meter (UNI GLOSS 60S
machine), Gloss 60° value for high lustre wool samples
was ranging from 2.14 to 2.57 and similar for July (2.48)
and October (2.57) clips.

Evaluation of Magra wool for luster

Lustre Subjective score Objective score

level July clip Oct clip July clip Oct clip
Raw Petrol Raw Petrol
washed washed
High 426 2.38 2.48 4.25 2.14 2.57
Medium 3.51 2.18 2.20 3.55 1.95 2.31
Low 2.08 1.62 1.84 2.65 1.84 2.16

At molecular level, K33 (KAP 1.2) gene was amplified
(905 bp) in lustrous Magra sheep. Extracted RNA
from wool follicles was used for the synthesis of
cDNA copies and analyzed for transcript differences
in major keratin type | and Il genes. On qPCR, the

transcript (Ct) values showed significant difference
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Characterization of the type Il keratin gene expression in
wool follicle of Magra sheep
(Lane 1-K82 gene, 218 bp; lane 2-K85 gene, 192bp; lane 3-K81
gene, 191bp; lane 4-K86 gene, 189bp; lane 5-K87 gene, 176bp;
lane 6-K83 gene, 144bp; lane 7-K84 gene, 101bp; lane L-100bp
DNA ladder; lane 8-non-template PCR control)

between high (0.00241) and low (0.0096) lustrous

wool.

A total of 54 samples of soil and vegetation (27 each)
were collected from five areas (Surasar, Kela Phanta,
Bawli, Veermana, Banderwala) inhabiting Magra sheep
with lustrous wool. At the same time 23 vegetation and 9
soil samples were collected from three areas (Kotda,
Goleri and Kodamdesar) inhabiting Magra sheep with
non-lustrous wool. The common vegetation in lustrous
region identified were Panicum turgidum, Panicum
antidotale,Ochthocloa compressa, Lasiurus sindicus,
Cymbopogon jwarancusa, Zizyphus numularia, Aerva
pseudotomentosa, Calligonum polygonoides, Aristida
funiculate, Fel, Acacia tortalis, Acacia aconitifolia,
Prosopis cineraria, Tecomella undulate, Dhamasia,
Chidi grass, Cenchrus biflorus, Sonelli, Boerhavia
diffsa, Dudhelli, Corchorus tridens, Cham grass, Kali bui
and Citrullus colocynthis. On the other hand from non-
lustrous region the common vegetation were Dhamasia,
Cham grass, Fulia, Zizyphus numularia, Cymbopogon
Jjwarancusa, Ochthocloa compressa and Dudhelli. All
the vegetation samples were analyzed for different
minerals. The average concentrations of different
minerals in vegetation common in both the regions are

asunder:
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Comparative average minerals content (ppm) in vegetation

As 0.27 0.18 0.20 0.10 0.14 0.17 0.21 0.13 0.49 0.32 0.23 0.16
Ca 144437  1866.35 3892.65 3479.76 3046.34 2842.03 3335.16 4217.26 1747.97 2046.13 3718.56 2306.70
Co 0.36 0.40 0.15 0.20 0.10 0.28 0.12 0.22 0.55 0.55 0.27 0.31
Cr 16.62 9.93 2.50 4.04 258  10.69 2.07 3.64 34.29 11.75 2.40 1.54
Cu 1.57 0.23 0.80 0.62 0.55 0.26 0.41 0.60 4.26 0.27 0.83 0.73
Fe 472.84 126.44 2.44 4182 18.80 96.52 114.43 68.90 1136.63 195.99 95.49 76.09
Mg 489.79 350.66 0.39  263.18 335.52 303.92  488.24 344.29 594.05 425.00 359.29  354.51
Mn 35.43 23.64 0.50 9.25 11.76  18.27 14.63 17.92 54.64 30.48 17.26 11.05
Mo 0.37 0.43 0.44 0.44 0.43 0.44 0.42 0.45 0.26 0.43 0.45 0.42
Ni 2.39 1.57 0.80 0.87 0.62 1.24 0.31 1.01 3.45 2.29 0.68 0.46
P 130.89 56.48 201.78 9598 30546 118.33 166.73 88.90 107.07 59.66 209.82 137.11
Sb 0.26 0.13 0.12 0.12 0.06 0.17 0.22 0.13 0.58 0.24 0.11 0.13
Se 0.44 0.39 0.19 0.06 0.04 0.40 0.15 0.31 0.60 0.52 0.31 0.24
Sn 0.11 0.11 0.12 0.13 0.10 0.14 0.1 0.13 0.11 0.10 0.13 0.10
Sr 8.56 24.95 5512 63.53 27.88 27.68 24.15 93.35 9.32 16.60 13.96 24.87
Ti 13.51 8.29 1.23 3.06 0.30 5.06 3.94 5.70 24.85 13.48 4.91 3.02
\ 0.67 0.55 0.01 0.20 0.04 0.32 0.21 0.32 1.19 0.82 0.28 0.27
Zn 2.05 0.77 1.26 0.59 1.44 0.39 217 0.33 0.94 1.79 0.38 0.16

The preliminary investigation showed higher

concentration of Cu, Fe, Mg, Mn and P and lower

concentration of Ca and Co in lustrous region as

compared to non-lustrous region.

N,
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Sheep Nutrition, Physiology and Adaptation

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

SK Sankhyan, A Sahoo, RS Bhatt, AK Shinde, Krishnappa B
and RC Sharma

For supplementation, Avishaan ewes were grouped into
three groups according to single and twin bearing foetus
as G-1 (single, normal ration as per ICAR 2013 nutrient
requirement), G-2 (twin, 10% higher energy and protein
over ICAR 2013 nutrient requirement) and G-3
(twin,20% higher energy and protein over ICAR 2013
nutrient requirement). The study on plane of nutrition of
pregnant and lactating ewes revealed that DM, DCP and
ME intakes was higher in G-3compared to G-2 and G-1
ewes during pregnancy and lactation to meet the
requirement of twins. During lactation the cumulative
nutrient digestibility of nutrients like DM, CP, ADF, NDF
and other fibre fraction were higher in G-3 ewes as
compared to G-2 ewes. Further it was higher in twin
bearing ewes than single bearing ewes. Overall
digestibility of DM, NDF, ADF, hemicellulose and
cellulose was higherin G-3 ewes. In comparison to initial

body weights, thegain in weight at lambing was 3.73 kg

in G-3 and 5.65 kg in G-1 ewes. The total lamb weight
harvested from a ewe at two month of age was 13.25,
17.99 and 21.32 kg in G-1, G-2 and G-3, respectively.
The average milk yield of ewes at 30 day of lactation in
G-1, G-2 and G-3 was 1.12, 1.18 and 1.21 kg/day
respectively.

Nutrient intake by Avishaan ewes

Parameter Pregnancy Lactation

G-1 G-2 G-3 G-1 G-2 G-3
DMI
g/d 978 1027 1082 1793 1640 2432

gkgBW 239 264 274 473 442 66.6
gkgW*™ 604 659 686  117.3 109.0 163.7
DCPI

g/d 577 636 67.1 97.3 1227 1458
glkgBW 142 163 1.70 255 331 4.00
gkgW*™ 358 4.08 4.26 6.34 816 9.83
MEI

MJ/d 841 865 933 1097 10.10 14.90
MJkgBW 021 022 024 029 067 1.00
MJ/kgW'” 052 055 0.59 072 067 1.00

Nutritional approaches for improving
quality and quantity mutton production
(Institute project: NUT/01/02/17-20)

RS Bhatt, A Sahoo, SK Sankhyan and YP Gadekar

Effect of milk replacer (MR) feeding on the
performance of lambs: Different nutritional

interventions were made to optimize the performance of
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single and multiple birth lambsat economical feed cost.
The mean ADG in lambs during 0-3 months of age was
lowest (115 g) in triplets followed by 138 g in twins, 186 g
in single (MR + stripping) and maximum (189 g) in single
(MR + no stripping). The FCR was 1.65 in single (MR +
no stripping), 1.76 in single (MR + stripping), 2.25 in
twins and 2.86 in triplets. The dry matter intake from milk
varied from 22.1 (MR + stripping) to 53.8g (MR + no
stripping) while total dry matter intake/day ranged from
274.9 (twins) to 333.0g (MR + no stripping). Rumen
fermentation studies revealed signficant differences for
SRL ammonia, spirotrichs and total protozoa
population. Rumen ammonia concentration and total
protozoa population were low in twin lamb fed Bajra
grain in concentrate mixture. The net profit was Rs.
2074.0 in single which increased to Rs. 2601.0 and

3249.0intwins and triplets, respectively.
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Economics of milk replacer feeding in lambs

Effect of protein and energy levels in creep ration on
performance of lambs fed milk replacer along with
one time suckling: Malpura lambs (33, 15 days old)
were fed milk replacer (Memnapraash) and allowed milk
suckling in the evening hours. The lambs were divided in
3 groups as G-1 (Control, conventional concentrate with
16.62% CP and 3.01% EE), G-2 (Treated, concentrate
ration with 18.48% CP and 4.78% EE) and G-3 (Treated,
concentrate ration with 18.78% CP and 2.98% EE).
Average DM and CP intake in G-1, G-2 and G-3 were
433, 418 and 445 g/day and 81, 82 and 88 g,

respectively. Average daily gain and FCR were higherin

G-2(153.3 g/day and 2.73) as compared to other groups
(140.0 g/day, 3.09in G-1; 146.1 g/day and 3.04 in G-3).

Performance of finisher lambs fed complete feed
block supplemented with lemon grass and curry
patta: The growth performance, plane of nutrition, nutrient
utilization, rumen fermentation and carcass traits were
studied in Malpura finisher lambs fed lemon grass (10%)
or curry patta (10%) in complete feed blocks. The plane of
nutrition showed (P<0.05) significant variation in DCPI
from 103 g/day (lambs fed CFB supplemented with lemon
grass) to 117 g/day (lambs fed CFB supplemented with
curry patta). The ME intake varied non-significantly from
2287 to 2429 Kcal/day. A significant variation was
observed only for digestibility of DM with minimum of
63.7% in lambs fed CFB supplemented with lemon grass.
The profile of nitrogen balance showed (P<0.05)
significantly lower intake, faecal N excretion, N absorbed
and N balanced in lambs fed CFB supplemented with
lemon grass. ADG (g/day) in control, lemon grass and
currry pattawas 146.8, 146.4 and 161.4g respectively and
corresponding values for feed conversion ratio were 7.2,

7.6and 6.7 respectively.

Effect of feeding rumen by pass fat (RBF) and Anjan
(Hardwickia binata) leaves incorporated complete
feed block (CFB) on performance of lambs : Male
lambs (30, 3 month old) were divided in three groups and
fed CFB-1 (control, no H. binata leaves, no RBF), CFB-2
(no H. binata leaves, with RBF @ 5 kg/q of concentrate)
and CFB-3 (with H. binata @ 6% and RBF @ 5 kg/q of
concentrate), respectively for two month. DM, DCP and
ME intake were remained almost similar in all the three
groups. Significantly higher digestibility of NDF, ADF,
hemicellulose and cellulose was observed with CFB-2
and CFB-3. Higher nitrogen intake and lower excretion
were observed in lambs fed CFB-3. Higher acetic and
propionic acid contents in lambs fed CFB-2 and CFB-
3resulted in higher total volatile fatty acids in them. The

excretion of alloantoins and uric acid was higher with
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resultant higher excretion of purine derivatives (PD) in
lambs fed CFB-2 and CFB-3. Lambs on CFB-3 had higher
ADG and FCR compared to CFB-1.

Veterinary type culture-Rumen microbes
(Network programme)

A Sahoo and RS Bhatt

Isolation and characterization of tannin degrading
bacteria: A total of 18 tannin degrading bacteria (LP1-
LP6, LB7-LB12 and PB13-PB18) were isolated from LP
(50% lobia + 50% pala + concentrate), LB (50% lobia +
50% babool + concentrate) and PB (50% pala + 50%
babool + concentrate) group of sheep, respectively. All
the isolates were obligatory anaerobes and found
topossess strong tannase activity (4.14 to 12.92 p
mol/min)with no definite trend among the groups. The
monoculture isolates of all the bacterial cultures were
preserved in 80% glycerol stalk and further processed
for molecular characterization. Genomic DNA was

isolated from bacterial culture for PCR amplification.

Tannin degrading bacterial isolates
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Submission of bacterial isolates: During the period
2017-19, 22 isolates of tannin degrading bacterial
cultures have been identified and submitted to ICAR-
NIANP, Bengaluru. Additionally, 21 partial sequences of
Streptococcus lutetiensis, Streptococcus gallolyticus,
Streptococcus bovis, Lactococcus lactis, Lactococcus
garvieae, Bacillus firmus, Bacillus coagulans and
Clostridium botulinum were submitted to gene bank and

obtained their accession number.

Physiological interventions for improving
sheep fertility and fecundity (Institute
project: PHY/01/01/17-20)

Davendra Kumar, RK Paul, Vijay Kumar, Krishnappa B,
Bahire SV, Kalyan De, Arpita Mohapatra, SMK Naqvi,
Raghvendra Singh, Ashok Kumar, VK Saxena (From
30.07.2018), SS Dangi (From 04.07.2018) and AS Mahla
(From 14.02.2019)

Prokaryotic expression and characterization of
ovine CRISP-1 peptide: The 680 bp length cDNA
corresponding to CRISP-1 peptide was amplified,
cloned into pET32b plasmid, expressed in E. coli BL21
(DE3)-pLys and purified thioredoxin-tagged
recombinant protein (48.3 kDa) by Ni-NTA affinity
chromatography. The purified protein exhibited both
anti-capacitating and motility inhibitory activities onram

cauda epididymal sperm.

[l Control W Treated

Per cent

Capacitation Total motility Rapid motility

Effect of ovine CRISP-1 peptide on ram
sperm capacitation and motility
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Sperm motility inhibitory factor in ram cauda
epididymal plasma: DEAE-sepharose ion exchange
chromatography of purified ram cauda epididymal
plasma exhibited presence of two motility-inhibitory
polypetides (80 and 65 kDa). The 80 kDa peptide also
showed anti-capacitating activity on ram cauda

epididymal sperm.
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DEAE-sepharose ion exchange chromatography of
1 M K-PO4 buffer fraction from HA chromatography
(Lane 1: 50 mM; Lane 2: 100 mM; Lane 3: 200 mM; Lane 4: 300

mM potassium phosphate buffer pH 7.5)

Novel sperm protective molecules for preservation
of ram semen: Nine sperm protective formulations of
varying proportion of organic compounds were
synthesized and characterized. These formulations
were found highly stable during storage under
refrigeration up to 45 days. At 2.5% (w/v) level, one of
the formulation showed significantly higher sperm
motility compared to conventional egg yolk-citrate-
glucose (EYCG) extender following liquid preservation
of ram semen up to 120 h. Application of one of the
molecule in cryopreservation of ram semen resulted in
significant (75 vs 45%) improvement in post-thaw

motility.

Effect of sperm concentration on freezability and

fertility of cryopreserved ram semen: To examine the
effect of sperm concentration cum insemination dose on
freezability and fertility ram semen was diluted in TES-
Tris-Glycerol extender at 800 (control, G800), 400
(G400) and 200 (G200) million sperm per ml and
cryopreserved in 0.25 ml French mini straw. Fixed-time
laparoscopic insemination was performed in estrus
synchronized Avikalin ewes using single dose of 200,
100 and 50 million sperm in control, G400 and G200
groups, respectively. Post-thaw sperm total motility,
rapid and slow motile sperm were significantly (P<0.05)
higher in G400 than G800 or G200. Sperm kinematics,
HOS response and acrosomal integrity did not differ in
the treatment groups compared to control. However,
HOS response was significantly (P<0.05) higher in
G400 than G200. Lambing percentage on available
basis were 40, 50 and 23 in control, G400 and G200
groups, respectively. The results suggested that ram
semen can be diluted up to 400 million sperm per ml for
cryopreservation without affecting freezability and
fertility after laparoscopic Al with an effective dose of

100 million sperm.

Effect of sperm concentration on liquid
preservation of ram semen at 4°C up to 48 hrs and its
fertility: To examine the effect of sperm concentration
on preservability and fertility of 48 h liquid-preserved
semen, ram semen was diluted at 1000 (control,
G1000), 750 (G750) and 500 (G500) million per ml in
egg yolk-citrate-glucose (EYCG) extender and stored at
4°C for a period of 48 h. Fixed-time cervical Al was done
in 96 estrus-synchronized Malpura ewes using 0.4 ml of
48 h stored semen from each group. At 48 h, the linearity
of sperm motion was lower (P<0.05) in G1000 than
G500 and G750. Amplitude of lateral head displacement
(ALH) was significantly lower in G750 than G1000.
Other sperm motility and kinematic attributes, sperm
viability, acrosomal integrity and HOS response were

comparable among the groups at each point of storage.
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The lambing rate on available basis was 6.25, 6.66 and
6.66% in G1000, G750 and G500, respectively. It was
concluded that there was no effect of sperm
concentration on the preservability and fertility of 48 h

liquid-stored ram semen.

Effect of Lemon grass and Curry patta
supplementation on puberty and reproductive
performance of male lambs: Malpura lambs (27) of 3
months of age were divided in three groups. The G-1
(control) lambs were fed (up to 6 month of age) with
complete feed block containing 55% concentrate, 5%
molasses and 40% black gram (Vigna mungo) straw. In G-
2 and G-3, black gram straw was replaced by chaffed
lemon grass (Cymbopogan citratus) and curry patta
(Murraya koenigii), respectively. The age at which lambs
started producing semen (>50% sperm motility) was
considered the age of puberty. All the lambs at 6 month of
age in G-3 produced semen, whereas one lamb each in G-
1 and G-2 failed to ejaculate. Sperm concentration, mass
motility, VCL and ALH were significantly (P<0.05) higher
in G-2 as compared to G-3 while straightness of sperm
motion was higher in G-3 as compared to G-2. Testicular
circumference was significantly higher while linearity was
lower in G-3 as compared to G-1. Elongation of sperm
head was significantly lower in G-3 compared to G-1. Non-
significant differences were observed among the groups
for age of puberty, semen volume, sexual behaviour,

testicular volume and other sperm characteristics.

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

Kalyan De (Upto 06.08.2018), Vijay Kumar (From
07.08.2018), Krishnappa B, Arpita Mohapatra, SMK Naqvi,
Raghvendar Singh, RK Paul (From 19.06.2018) and SS Dangi
(From 04.07.2018)

Management systems and physiological adaptation
response in rams during summer: Avishaan (16) and

Malpura (12) rams were kept for one month period in
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summerin Gr-1 (control, stall feeding in semi-open shed)
and Gr-2 (grazing). Grazing rams in each breed were
allowed to graze from morning to 12.00 h and from 13.00
to 17.30 h. Mean THI (NRC, 1971) was above 79 at 6.00
h; 85 at 14.00 and 18.00 h, and 83 at 22.00 h.
Physiological responses (respiration rate, pulse rate
and rectal temperature) of Avishaan and Malpura rams
were significantly higher in grazing than stall feeding at
14.00 and 18.00h. Respiration rate and rectal
temperature of Avishaan were comparable with Malpura
at variable hours in a day under both the systems.
However, pulse rate was significantly (P<0.05) higher in
Avishaan as compared to Malpura rams at certain
hours. Preliminary results indicated that the adaptability
of Avishaan rams to summer condition was comparable
with native Malpura rams. Semen evaluation of the
same rams from one month post experiment revealed
no significant change between the breeds and
management system, except for higher (P<0.05) sperm
concentration and total abnormalities in Malpura rams
as compared to Avishaan rams under grazing. The
results show that reproductive parameters are not
correlated to variations in the physiological responses
during grazing in these breeds.

Effect of management on mean semen attributes of
rams during summer

Attribute Stall feeding Grazing
A M A M

Volume (ml) 0.82 0.78 0.88 0.94
Concentration (million/ml)  3055.5 3345.2 3178.1 3861.8
Mass motility 444 447 4.56 4.73
Sperm motility (%) 78.80 78.35 85.17 82.90

Rapid 73.65 7270 81.00 77.33

Slow 205 245 1.90 2.33
Linearity (%) 63.95 62.25 63.34 61.81
Straightness (%) 85.90 86.25 85.38 85.38
Elongation (%) 47.90 47.50 47.79 4724
Mean velocity (um/s) 175.81 175.33 178.95 172.59
Curvilinear velocity (um/s)  242.46 249.26 249.45 245.82
Linear velocity (um/s) 159.32 154.84 156.26 151.04
Amplitude of lateral head 6.94 7.37 7.06 11.34
displacement (um/s)
Beatcrossfrequency (Hz) 27.96 27.83 27.26 40.13
Area (um®) 465 464 4.71 4.73
Viability (%) 87.39 87.00 88.44 86.91
Total abnormalities (%) 3.31 5.05 3.41 6.05

A-Avishaan, M- Malpura
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Circadian variation of rams in cold climate: Ramsinall
three breeds (Avishaan, Malpura and Avikalin), were
randomly distributed to two groups: T1 (Control, cold
protected in climatic chamber from 16.00 to 08.00h) and T2
(Cold exposed, kept in semi open shed). Coolest hours
were between 02.00 and 06.00h in semi open sheds.
Physiological responses and meteorological variables were
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Effect of management on semen attributes
of rams during summer

recorded at every 4 hiinterval for 24 h. Circadian rhythm was

observed in both the groups. Rectal temperature of
Avishaan rams differed significantly (P<0.05) from that of
Avikalin and Malpura rams at several diurnal time hours.
The pulse rate was also significantly higher (P<0.05) in the
Avishaan rams as compared to other two breeds. Primary
observations revealed that the homozygous FecB™
genotype of Avishaan breed has an altered adaptability
behavior to cold temperature in winter when compared to
Avikalin and Malpura rams, which are well adapted to cold in
semi-arid tropics over the years.

Expression of heat shock protein (HSP,,) gene in
grazing rams: The expression of heat shock protein
(HSP,,) gene in Malpura ram during winter was studied
and compared with HSP,, gene expression in samples
taken from same rams under same management during
summer. It was observed that expression of HSP,, did
not vary at 06.00, 10.00, 14.00 and 18.00 hr except a
moderate rise at 10.00 hr during winter. Compared to
summer, all the expressions in winter remained
significantly low, suggesting HSP,, is not suitable

marker for cold stress in winter.
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Seasonal diurnal variation in HSP,, gene expression
in peripheral blood mononuclear cells in Malpura rams
Estimation of methane emission under
different feeding systems and development
of mitigation strategies (ICAR Network /
Outreach project)

RS Bhattand A Sahoo

Effect of Lemon grass (Cymbopogon citratus) and
Curry leave (Murraya koenigii) in complete feed:
Incorporation of Lemon grass and Curry leaves at 10%
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levels each in different complete feed blocks reduced
the in vitro methane emission by 12.6% with Lemon
grass only. On feeding these blocks to finisher lambs,
methane emission was reduced with Curry leaves by
12.6% resulting in 1.5% lower digestible energy loss.
Consequently, increases the proportion of propionic
acid by 3.9% in rumen fermentation and 15% microbial
N synthesis per kg digestible organic matter intake
compared to control. Daily weight gain of lambs was
increased by 9.9% with improvement in feed conversion
ratio by 6.9%. No effect of Lemon grass incorporation
was recorded on methane mitigation.

Effect of Anjan tree (Hardwickia binata) leaves in feed
blocks: Addition of Anjan tree leaves at 6% in feed blocks
increases phenol contents (1.06 vs 0.64 mg/100g dry
matter) and antioxidant activity (34.39 vs 16.14% ABTS)
than control. Feeding the same block to lambs increases
fibre digestibility (76.3 vs 69.0%) and N balance (14.5 vs
10.8 g/day), proportion of propionic acid (22.4 vs 18.9%)
and reduced protozoa population (98.4 vs 108.1 x 10°
cells/100 ml SRL) as compared to control. Methane
mitigation was enhanced by 27.6% per kg digestible
organic matter intake resulting in 3.92% lower loss of
digestible energy. It improved the average daily gain
(233.4vs220.4g)andFCR (4.45vs4.61) inlambs.

In another experiment, weaner kids were fed two diets
with and without rumen protected fat. Methane emission
ranged from 22.0-23.9 g / day representing 11.2 to
11.7% loss of digestible energy intake. Rumen
protected fat supplementation in kids has no effect on
methane mitigation.
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Adaptation and mitigation strategies
through nutritional and micro-environment
management for sustaining climate-smart
sheep production (NICRA)

A Sahoo, Kalyan De, Rajani Kumar Paul, SC Sharma and
SMK Naqvi

Herbal pellet as a source of antioxidant for
reducing heat stress in sheep during summer:
The Jamun (Syzygium cumini) pellet consisted of
88.5% concentrate mixture, 9.2% Jamun leaves
(extract) and 2.3% molasses and the Lemon
(Cymbopogon) grass pellet was prepared from 70%
concentrate mixture, 25% lemon grass and 5%
molasses. Healthy adult ewes (32) were selected
and divided into four groups. The ewes of G-1, G-2,
G-3 were exposed to the summer stress by keeping
them in open area under tree shed, while the G-4
ewes were kept inside the psychometric chamber
maintained at thermal comfort environment (30°C
and 50% RH) from 08 -18 h. The ewes of G-1 and G-4
were fed 400 g conc., G-2 300 g conc. + 100 g Jamun
pellet and G-3 300 g conc. + 100 g lemon grass
pellet. All the ewes were offered ad lib cenchrus hay.
The experiment was carried out for a period of one
month. The respiration rate of G-2 at 14:00 h was
significantly (P<0.05) lower than G-1. The oxidative

stress index was significantly lower (P<0.05) in ewes
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fed with Jamun and Lemon grass pellet (G2 and
G3).Jamun leaves contain essential oil and exhibits
antioxidant activities due to presence of phenolic
compounds. Similarly the lemon grass is known to
have phenolic compounds which can act as
antioxidants. It may be concluded that phyto-
chemical rich herbs promises beneficial effect of
reducing heat stress in sheep during summer season

of semi-arid region.

Use of fruit and vegetable waste as a source of feed,
water and phytochemicals: Attempts were made to
use the fruit-pulp wastes (guava, pineapple, mango,
orange, etc.) which are usually thrown away by juice-
vendors and un-sold and left-over of the vegetables as
a source of feed and water for sheep during summer in
semi-arid regions. Ewes (24) were distributed equally
in three groups. Compared to control (G-1) on a
maintenance ration of concentrate and cenchrus
straw, the animals were offered 500 g of fruit-pulp in G-

2 and 5009 of vegetable wastes in G-3.

The DM digestibility was significantly (P<0.05) higher
in G-2 (55.0£1.7%) and G-3 (57.2+1.7%) compared to
control (48.7+£1.7%). The total antioxidant capacity
was significantly (P<0.05) higher in G-2 (2625.6+51.4
MM Trolox) and G-3 (2527.3+51.4 yM Trolox) than
control (2362.4+51.4 yM Trolox). The faecal
Escherichia coli and total bacterial counts were
significantly (P<0.05) lower in G-2 and G-3 and that of
Lactobacillus was higher compared to G-1. The water
intake and water intake per kg DM intake were
significantly (P<0.05) lower in G-2 (3.1+0.1 L and
3.1+0.1 L/kg DMI) and G-3 (2.6+0.1 L and 3.0+0.1 L/kg
DMI) as compared to G-1 (3.2£0.1 L and 3.6+0.1 L/kg
DMI). Thus, these fruit and vegetable wastes can be
used as a source of feed and water during summer
besides providing resilience against summer stress

due to their anti-oxidant properties.
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Effect of Gerbil pellets on respiration rate
and oxidative stress index in sheep

Multi-location testing of lamb Incubators against
cold stress: To validate the usefulness and efficiency of
lamb incubator, multi-location testing, at semi-arid
region of Rajasthan (ICAR-CSWRI, Avikanagar), cold-
arid of Leh at an altitude of 3500 m (District Sheep
Husbandry Office) and SRRC, Mannavanur at an

altitude of 2100 m were carried out for protecting

neonates against cold-climates.

At ICAR-CSWRI, Avikanagar, Rajasthan
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Nutritional and physiological approaches for
enhancing reproductive performance in
animals (AICRP)

SK Sankhyan, Krishnappa B and Rajiv Kumar

Effect of feeding tannins on puberty and post
pubertal semen quality characteristics in lambs:
An experiment was conducted on 20 Malpura male
lambs randomly divided into three groups. All the
ram lambs were fed ad lib complete feed blocks
consisting of lobia (Vigna unguiculata) + pala
(Zizyphus nummularia) in T-1, lobia + babool (Acacia
nilotica)in T-2, and pala + babool in T-3 from 3 to 6
months of age. Ram lambs were considered in
pubertal stage based on elevated testosterone
(2ng/ml) and sperm motility (minimum 50%) in two
consecutive semen collections. It was observed that
the lambs of T-1 and T-3 fed with hydrolysable tannin
had significantly (P<0.05) higher sperm velocity than
T-2 (fed condensed tannin). The protective nature of
hydrolysable tannin was also revealed on sperm

progression with significant (P<0.05) increase in
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Effect of feeding tannins (Hydrolysable or condensed)
on subjective semen quality characteristics

linearity and straightness in T-1 than T-2. The
elongation % in T-1 was significantly (P<0.05) lower
than T-2 and T-3. The sperm motility pattern in T-2
was comparatively hyperactive type as evidenced by
significantly (P<0.05) higher ALH and lower linearity
than T-1 and T-3. However, the effect of hydrolysable
tannin was non significant (P>0.05) on age at
puberty, plasma testosterone, sexual behaviour,
testicular weight and scrotal measurements. T-1

lambs had significantly (P<0.05) lower semen
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volume and sperm concentration than T-2. However,
mass motility did not differ significantly between T-1
and T-2. The feeding of hydrolysable tannin in the
form of pala leaves in complete feed block improved

semen quality than lobia + babool leaves.

Effect of Shatavari (Aspergillus racemosus) pellets
supplementation on puberty and growth of Malpura
ewes: The study was carried out to assess the effect of
mineral mixture (Cu and Zn), concentrate mixture and
Shatavari pellets supplementation on puberty and
growth of Malpura ewe lambs (7 months old). The 48
ewes lambs were randomly divided into five groups viz.,
Mineral mixture + grazing (T-1), Concentrate +Shatavari
+ grazing (T-2),Shatavari+ grazing (T-3),Mineral
mixture+concentrate+ grazing (T-4) and control
concentrate mixture + grazing (T-5). At the start of the
experiment the average body weights of T-1, 2, 3,4 and
5 groups were 25.07,25.03,24.71,25.16 and 26.27 kg
and their corresponding weights when they exhibited
estrus were 31.77,34.89,32.08,33.81 and 30.11kg,
respectively. The attainment of puberty was lowest (289
days) in T-2 followed by T-3 (300days), T-4 (304days),
T-1 (305days) and maximum (347 days) in T-5.Lambing
was 100% in T-1 and T-2,89% in T-3 and T-4 and only
67% in T-5. The study demonstrated that mineral and
herbal pellets fed together bring sexual maturity earlier

by 57 days as compared to control.

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

SC Sharma, RL Meena, A Sahoo, Ghaus Ali, B Lal and ML
Soni

Effect of organic manures and micronutrient on
napier grass production: The effect of different
sources of organic manures (waste wool, Avikhad and

sheep manure) and different levels of copper and zinc

Hybrid Napier

application on fodder production were studied. All the
manure sources increase the napier height,
shoot/clump and green fodder yield over the control at 1
cutting only. On an average, application of organic
manure lead to 13.6% higher production as compared to
control with maximum green fodder yield (16.60 t/ha)
with application of Avikhad (6.25 t/ha). Application of
Avikhad (6.25 t/ha) in hybrid napier yielded maximum
green fodder in 4"cuttings and it was higher by 6.26,
9.99 and 14.8% over waste wool, sheep manure and
control, respectively. However, such response was not
seen with the advances of season. Among
biofortification sources, application of Cu (5 kg/ha) + Zn
(10 kg/ha) resulted in maximum clump height at 1*
cutting, shoot/clump at 1 and 2 cuttings and green
fodder yield in all the cuttings. Maximum green fodder
yield of napier was recorded with the application of Cu (5
kg/ha) + Zn (10 kg/ha) and it was significantly (P<0.05)
higher by 31.9, 17.6 and 9.5% than control, Cu (5 kg/ha)
and Zn (10 kg/ha).
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The fodder quality was also improved on application of
organic manures and micronutrients. Higher crude
protein, ash and cellulose contents were recordeded in
napier grass on application of Cu (5kg/ha) +Zn
(10kg/ha) and at par with application of Cu and Zn
individually. Available Cu and Zn in soil after 4"cuttings
was not (P>0.05) significantly differed due to organic
manure sources. However, significantly (P<0.05)
maximum Cu and Zn contents after 4"cuttingin soil was
recorded. It was concluded that Avikhad (6.25 t/ha) with
Cu (5kg/ha) and Zn (10kg/ha) can be used for higher

napier grass production and maintaining soil health.

Effect of organic manures and micronutrient on
Dolichos lablab production: A significant (P<0.05)
improvement in seed, dry fodder (DFY)and biological
yield was recorded with the application of Avikhad in

comparison to sheep manure. Among the

biofortification sources, application of Cu (5kg/ha) +
Zn (10kg/ha) registered significantly (P<0.05) higher
plant height, dry matter acumulation (DMA/plant),

S
.

Dolichos lablab
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Effect of organic manure and biofortification sources
on N-content in Stover of dolichus at 60 days

leaves/plant, leaf area index(LAl)and fodder yield at
60 days. Zinc and Cu contents of stover and seed of
dolichos and their uptake were significantly (P<0.05)
higher on Avikhad (5 t/ha) in comparison to sheep
manure (10 t/ha).Application of Cu (5 kg/ha) + Zn (10
kg/ha) registered significantly (P<0.05) higher Zn and
Cu contents in stover of dolichos in comparison to

control.
Performance of groundnut / deenanath grass inter-

cropping systems: Dry matter yield was highestin sole
cultivation of groundnut crop and deenanath grass.
Intercropping of groundnut crop: deennath grass
yielded higher fodder yield of deenanath grass in 2:1
compared to 3:1row. Early harvesting of deenanth grass
increased the dry matter yield of groundnut crop in both
the row ratios but low fodder yield of deenanath grass.
The similar trend was recorded for green fodder yield of
groundnut crop and deenanth grass. Pod and fodder
yield of groundnut crop was the highest in sole
cultivation. Intercropping of groundnut crop: deenanath
grass in 3:1 ratio increased 79% more fodder yield over
2:1 row. It was suggested groundnut crop and
deenanath grass intercropping in 3:1 rows for

maximizing fodder production.
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Value Added Products of Sheep and Rabbits

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

YP Gadekar, Gauri Jairath (up to 25.06.2018), Arvind Soni
(from 18.07.2018), AK Shinde and RS Bhatt

Feeding regimes and carcass characteristics of
lambs: Malpura lambs in control group were fed
complete feed blocks made of concentrate, molasses,
Cyamopsis teteragonoloba and vigna mungo straw in
65, 5, 15 and 15 parts, respectively. In test blocks, 6
parts of Hardwickia binata leaves were added by
replacing the above straws at 3 parts each. The pre-
slaughter weight, empty body weight and hot carcass
weights (33.99, 29.5, 16.77 vs 35.21, 30.36, 17.63 kg)
were comparable. Similarly, primal cut-up parts,
forequarter and hind quarter weights, chilling losses,
lean yield, subcutaneous fat and dissected bone (%),
lean: fat and meat: bone ratio, muscle pH didn't differ

among the groups.

Silage feeding and carcass characteristics of lambs:
For three months period the finisher male lambs were stall

fed one of silage prepared from either (i) Chaoli

(Amaranthus) + Bajra (Pearl millet) (i) Chaoli + Bajra
(67.33%) + Sejna (Moringa oleifera) + Bajra (33.33%), (iii)
Chaoli + Bajra (33.33%) + Sejna + Bajra (67.33%) or (iv)
Sejna + Bajra. The lambs were fed up to 5 months of age.
The pre-slaughter weight and dressing yield on empty
body weight basis were varied non-significantly from
22.281023.36 kg and from 54.94 t0 56.75%, respectively.

Similarly, forequarter and hind quarter weights, offals
weight, primal cut-up parts, chilling losses didn't differed
among the groups. The average lean yield was
comparable however, in loin cut, lean yield was
significantly higher in lambs fed Chaoli + Bajra silage.
The subcutaneous fat yield in rack cuts was significantly
higher in Gr-ll and Ill and average subcutaneous fat
yield differed significantly. The intermuscular fat, total
separable fat yield (%), dissected bone (%), cook loss,
lean: fat and meat: bone ratio were comparable.
Firmness and work of shear was significantly higher in
Gr-lll and IV. The extent of the lipid oxidation was
significantly lower in Gr-lIl. Thus, the inclusion of silage
in the diet of Malpura lambs up to 5 month of age, gives
desirable carcass lean, fat and bone content. Moringa
oleifera leaves in the diet protect lipid oxidation in meat
during storage.
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0 02 04 06 08 1 12 1.4
TBARS values (ppm malonaldehye)

Lipid oxidation in meat stored in frozen (-18£10°C)
condition for 5 months

Feeding regimes and carcass traits of rabbits: A
total of 100 rabbits were equally divided into four
groups and fed from 30 days to 90 days of age with diet
containing 75% concentrate and 25% one of the
roughage (i) Cow pea (Vigna unguiculata), (ii) Urd
straw (Vigna mungo), (iii) Stylo (Stylosanthes hamata),
or (iv) Mulberry (Morus rubra) leaves. The carcass
length was significantly lower in the G-Il. The live body
weights were comparable in all the groups. The
carcass yield, weight of forequarter, offal and blood
were significantly lower in G-1V. Separable fat in loin
cut and average separable fat differed significantly
among groups. Chilling losses and shear force values
were comparable. Among meat quality attributes,
cooking losses were significantly lower in G-Il. The
color attributes indicated that, lightness, redness and
hue differed significantly among groups. During
refrigeration storage, the meat pH, TBARS values,
ERV, FFA, TPC differed significantly. Coliforms were
not detected throughout the storage period. The meat
from different groups was processed into nuggets. The
emulsion pH was significantly higher in Gr-IV. The
color attributes of nuggets revealed significantly higher
redness scores and hardness scores of nuggets were
observed in Gr-ll. Emulsion stability, cooking yield and
other texture attributes and shear force values of

nuggets differed significantly.

The nuggets quality during refrigeration storage
indicated that, pH, FFA, TPC, Pseudomonas and yeast
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Rabbit carcasses

and mold counts differed significantly. Coliforms were
not detected throughout the storage period. Treatment
had no significant effect on sensory attributes except for
appearance, colour, texture and binding. The findings of
the study indicated that all the diets were able to produce
2.00 kg pre-slaughter weight. Redness scores were
significantly affected by the diet. The feeding of urd straw
as forage source was having positive effect on almost all

the attributes.

P A, 1

i %
& G

Rabbit meat nuggets

Quantification of phenolic compounds from herbal
sources: Herbal plants and leaves extracts could be
used as an efficient natural preservative for meat and
meat products. Concentration of p-Hydroxybenzoic acid
was maximum (2445.53 pg/g) in lyophilized Khejri

leaves powder followed by Pumpkin seed powder (44.97
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Mg/g). Amaltas leaves contained 49.15 ug/g of vanillic
acid while Sitaphal leaves contained 97.40 pg/g of
syringic acid.

Concentration ([g/g of leaf /seed powder) of phenolic
compounds in different herbal sources

Compound Khejri' Pumpkin’® Amaltas’ Sitaphal’
(Prosopis (Cucurbita (Cassia (Annona
cineraria) maxima) fistula) squamosa)

Gallic acid 1892.67 15.11 0.004 0.11

p-Hydroxyben  2445.53 44.97 32.46 0.21
zoic acid

Vanillic acid 0.00 0.00 49.15 9.20

Syringic acid 503.73 2.04 15.36 97.40

p-Coumaric acid  239.8 0.87 2.76 6.36

Ferulic acid 91.93 0.69 0.02 4.53

Sinapic acid 40.93 0.71 6.73 3.81

234

' - Lyophilized powder; *** - Dried leaf powder

Quality evaluation of mutton cookies: The mutton
cookies are protein rich shelf stable meat product
contains almost 4-times more protein than other
biscuits. The cookies contained 3.15% moisture,
25.91% proteins, 31.60% fat, 3% carbohydrate and
1.93% ash. The cookies contained 528 Kcal/100 g
energy. The pH of cookies was 6.19 while water activity
was 0.3419. On sensory evaluation, high overall
acceptability of product i.e from extremely liked to very
much liked was observed on 8-point hedonic scale.
These cookies are very crispy and tasty. The product is
shelf stable and could be the excellent protein source for

malnourished children.

Mutton cookies

Consumer evaluation of mutton nuggets and soup:

Consumer evaluation of mutton products (nuggets and
soup) showed that 88% respondents rated excellent to
very good for mutton nuggets and 89% respondents

rated excellent to very good for mutton soup.

Effect of feeding adult ewes with diet supplemented
with arid shrubs on carcass traits: Six ewes
slaughtered at the beginning of experiment as control (Gr-
1). Second group of adult ewes (>6 year) was offered
grazing + cow pea and concentrate (Gr-2), while ewes in
third group were offered silage (Napier + gram straw) and
concentrate (Gr-3) for 60 days. Average pre-slaughter
weights were 34.8,42.47 and 44.05 kg for Gr-1, Gr-2 and Gr-
3, respectively. Dressing yield on empty live weight basis
were 50.56, 51.28 and 54.07% for Gr-l, Gr-2 and Gr-3,
respectively. The yield of edible offal was significantly
improved in Gr-2 and Gr-3 over G-1. In commercial cuts, the
yields of leg, rack, neck and shoulder and half carcass
weight were significantly lower (P<0.05) in control group.
Average lean and subcutaneous fat yield were comparable
among the groups. The dissected bone was significantly
lower in Gr-2 and Gr-3. Lean: fat ratio was significantly
higher in control group while meat: bone ratio was
significantly higher in Gr-3. Shear force values were
significantly higher in control group while redness (a) values
were significantly higher for control and Gr-2. The findings of
the study indicated that carcass traits of cull Malpura ewes

were significantly affected by feeding regimes.

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

RS Bhatt, VK Saxena, YP Gadekarand A Sahoo

Feeding lemon grass (Cymbopogon citratus) and

Meetha neem (Murraya koenigii) leaves at 10% levelsin
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the diet of finisher lambs resulted in higher proportion of
different isomers of CLA in LD muscle, however no
effect on the proportion of CLA in adipose tissue fat was

observed.

In another studies, feeding of khejri (Prosopis cineraria)
and pala (Zizyphus nummularia) leaves in lambs
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P. cineraria and Z. nummularia feeding significantly
(P<0.05) increased values of C,,, t9t11 (Rumenic acid)
in LD muscle. The feeding of anjan (Hardwickia binata)
tree leaves in lamb diet increased CLA and its important
isomers Cgt,,+t,C,, in LD muscle. Further metagenomic
analysis of rumen microbes revealed effect on the
population of important rumen microbes affecting the fatty

increased total CLA and its isomers in adipose tissue. acid metabolism and production of CLA in the rumen.
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Textile engineering interventions for
effective use of coarse wool and
development of eco-friendly woollen
products (Institute project: TMTC/1/01/17-20)

N Shanmugam, DB Shakyawar, Ajay Kumar, Vinod Kadam,
Seiko Jose and G Basu

Quality assessment of wool produced in Malpura
Tehsil: Wool samples were collected from 41 flocks of
Indoli, Tantiya, Malpura, Reedlya, Bachhera, Bheepur,
Dholi, Soda and Amlisookh (Malpura, Tonk), migratory

flocks of Ajmer and Jodhpur. Analysis of samples

revealed low scouring yield (<70%) for migratory sheep
and Tantiya village and attributed to non-adoption of pre-
shearing washing of sheep. The fibre diameter, staple
length and medullation were ranged from 31.73 to 61.41
pm, 2.2 to 9.10 cm and 30 to 100%, respectively. Low
staple length was observed with farmers who follow
three shearing per year. As per breeds, Malpura breed
was found to have highest average fibre diameter (48.49
pum) and medullation (84%). Wool from Tantiya village
had lowest average fibre diameter (41.26 um) and
medullation (59.7%). Wool from rams was 12.7%

coarser than wool from ewes.
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Quilt from coarse wool: For bulk production of razai
using coarse wool, there is a need to make uniform web
of wool fibre for laying inside the cotton fabric. A
mechanical device for preparation of uniform wool web
was developed and setup at carding machine. In the
semi worsted card, a web forming system consisting of
metal cylinder coated with felt was designed to produce
uniform and bulk production of web. Coarse wool based
light weight quilt were prepared and on subjective
assessment, it was found that the razai are very light
weight, soft and full of warmth. However, fibre shedding
was a major concern along with prickliness which

eventually affected the comfort and sleep quality.

Mechanical device for making quilt web

To address the fibre shedding, the top layers of wool
fibres were sprayed with polyvinyl alcohol and chitosan
solution. In addition, fabrics with three different areal
densities were used as quilt cover. The quilts thus
prepared were placed in a pilling box tester and rotated for
3 hours at 60 rpm to simulate rubbing action during the
actual use. After pilling test, the quilt samples were again

evaluated subjectively for fibre shedding on a scale of 1-5.

Comfort
Sleep quality
Fibre shedding
Prickle
Breathability
Appearance
Smoothness
Weight
Warmth

Softness

T T T T T 1
0 1 2 3 4 5

Mean score
Comfort properties of coarse wool quilt

Development of coarse wool composites: Composites
using coarse wool were prepared by hand layup technique
using epoxy resin (60 and 55% v/v). The higher volume of
resin resulted into thick composites along with higher basis
weight, packing and bulk density. The bulk density of the
developed composites was lower than the commercial glass
composites which indicate the lightness of the material.
However, the thickness of the composites was higher than
commercial glass ones. In order to reduce the thickness,
applied pressure was increased from 15 kg to 20 kg. The
thickness of the samples reduced from 3.8to 3.2 mm.

On scanning electron microscopy of the cross-section of
the composite samples, control composite showed the
sharp rings around the fibre due to the resin. Composites
prepared with enzyme treated fabrics showed better
assimilation with enzyme as the resin overlapped the
edges more effectively.

Enzyme treated (60% Resin)
Composites from enzyme treated fabrics
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Properties of coarse wool composites

Basis Thickness Packing Bulk Bulk Flexural
weight (mm) density density strength strength
(kg/m?) (g/lcm?) (g/lcm?) (kg/cm?) (kg/cm?)
60% Resin
Control 4.2 3.8 0.85 1.11 257 52
Enzyme treated 4.0 3.8 1.05 284 62
Wool-jute union blend 3.9 3.5 0.83 1.09 - -
55% Resin
Control 4.0 3.9 1.04 240 42
Enzyme treated 3.9 3.7 1.07 256 52
Wool-jute union blend 3.7 3.5 0.82 1.05 - -
Commercial composites 2.3 1.9 0.94 1.23 314 95+24

Air conditioned mattress for medical application:
AC mattress were assembled using foam and wool in
different forms. The drop in temperature using the AC
mattress was measured at four different points (inside
the mattress, on the mattress, on bed sheet and on the
rajai). It was observed that the mattress reduced the
temperature from 28°C to 13°C in 90 min time at first
point. While at the outermost point on the centre of the
mattress, the temperature dropped from 28°C to 18°C.
The concept did work well however the fabrication can

be improved with respect to user friendliness.

Carpet compressional and performance properties:
Wool from Avikalin sheep was mixed in proportion of 25,
50 and 75% with Magra wool and spun the yarn of 3.5-
4.0 Nm linear density on woollen spinning system. The
yarns were used to prepare handloom carpets of 100
g/m* and 10 mm pile height. The constructional
parameters of the prepared carpets viz., pile height and
pile density were found in range of 10.6-10.9 mm and
1403-1430 g/m’. The carpet with 50% Avikalin wool mix
was observed higher pile density to 1631 g/m’due
coarseryarn countto 3.5 Nm. The fibre characteristics of
pile yarns were well in the range of ideal carpet wool (30-
40 pm fibre diameter and 30-40% medullation). An
improvement in carpet compressional properties was
observed on mixing of Avikalin wool in proportion of
75%. Even with the higher pile density of 1631 g/m?, the

carpet with 50% Avikalin wool mix showed the highest
value for carpet compressibility (45.1%), followed by

44 .5% for carpet with 25% Avikalin wool in the mix.

The performance properties of the prepared carpet were
evaluated in terms of pile fibre abrasion loss for first
1000 cycles of abrasion and durability factor. It was
found that none of the carpet meets the IWS standards
of 70 mg pile fibre loss for first 1000 abrasion cycles
under the constant loading conditions. The lowest value
for of pile fibre loss was observed for pure Avikalin wool
carpet to 71 mg followed by carpet with Avikalin wool in
mix to the proportion of 50% (75.1 mg) and 25% (75.9
mg). The carpet wit 25 % Avikalin wool mix was
observed to possess highest value (13100 number) of
abrasion cycles and thus highest value of abrasion
component to 248.9 and durability factor of 439.9. Thus,
mixing of Avikalin wool at the rate of 25% to Magra wool
is permissible for similar compressional and higher

durability factor.

Optimization of exotic wool mix with Indian carpet
grade wools: Woollen yarn from mix of exotic New
Zealand and native Chokla wool in proportion of 100:0,
75:25, 50:50 and 25:75 were prepared with lot size of 15
kg for each mix. The pile fibre composition was reduced
the mean fibre diameter and medullated fibres on mixing

of Chokla wool. The yarn count for different New
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Zealand wool mix yarns found to required in range of
3.5-4.0 Nm, except yarn of 25% New Zealand wool mix

(yarn countof 3.37 Nm).

Softener finishing on woollen blanket: Three types of
blanket fabrics prepared with wool from Bharat Merino,
Chokla and Avikalin sheep were treated with three types
of softener (cationic, amino silicone and silicone) at 0.5,
1.0 and 1.5% owm by exhaust method. The blanket
fabrics were tested for coefficient of static and dynamic
friction using Instron universal testing machine and
bending length using cantilever fabric stiffness tester.
Highest dynamic friction value was observed for Bharat
Merino wool fabric followed by Chokla wool and lowest
for Avikalin wool fabrics. Regardless of the type of
softener, dynamic friction coefficient gets reduced due
to application of softeners. The coefficient of dynamic
friction initially dropped when the concentration was
increased from 0.5 to 1.0%, however, it escalated when
concentration was increased to 1.5%. The effect of
softener on static coefficient is similar to the effect of
softener in dynamic friction. The study suggested that
bending length of woollen blankets decreased with
increased levels of concentration. Thickness of the
woollen blanket fabrics was found to increase
significantly with the increase in softener concentration
levels. This study has also revealed that among the
three types of softeners studied, silicone softeners
treated blankets were observed to have least coefficient
of static and dynamic friction and irrespective of the
softener type, a concentration of 1.0% was found to be

optimum level of application.

Optimization of comber noil for woollen blanket:
Four types of woollen blankets were prepared by varying
comber noil (10 to 40%) during yarn making. Bharat
Merino/ Chokla/Comber noil was mixed at four different
ratios, (i) 50:40:10, (i) 50:30:20, (iii) 50:20:30 and (iv)
50:10:40 before carding. All the blends were processed

through carding and 3.0 Nm yarn was prepared and

converted into blanket. The blankets were studied for

physical properties, thermal properties and smoothness
through subjective evaluation. The yarn counts were in
the range of 2.5 to 3.1 Nm. The tenacity of the yarn was
between 4.55 to 6.27 g/tex. The lowest end breaks per
doff (0.33) was observed for yarns with 10% noil blend
and highest end breaks (2.16) was for 40% noil blend.
Processing difficulties like choking of cylinder of the card
were observed during 40% noil blend processing.
Bending length and flexural rigidity of the blankets were
not influenced by the addition of noil. Maximum bending
length of warp and weft were 3.26 and 2.76 cm,

respectively for 10% noil blend level.

Similarly, highest overall flexural rigidity (1762 mg-cm)
was observed at 10% noil blend level. Thickness of the
blanket was found to increase with the addition of noil %
and the increase in thickness was to the tune of 0.5mm,
which is 20% higher than the minimum value. Abrasion
loss was found to increase with the noil % and ranged
from 23.4 to 26.6 mg. Breaking load warp and weft found
to decrease with increase in noil % blend and at the
same time breaking extension of warp and weft found to
improve with the addition of noil %. In case of static and
dynamic friction coefficients, there is no clear trend
observed for the addition of noil %. It was observed that
smoothness of blanket found to improve with the

addition of waste %.

Smoothness score

0 10 20 30 40

Noil % in blend
Smoothness of noil blended woolen blanket
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Similarly, thermal resistance was also enhanced by
12% (from 0.0898 m’K/W to 0.1006 m’K/W). This
study indicated that one can add up to 30% comber
noil in blends with medium and fine wool to get good
thermal and smoothness properties and at the same
time without affecting the process performance and

tensile and bending characteristics.

Fire retardant finish of wool / eri silk union fabric
using nano kaolinite: Nano kaolinite was applied on
wool/eri silk union fabric for fire retardant finishing. For
enhancing the washing fastness, 0.1% of acrylic
polymer was applied. The highest Limiting Oxygen
Index (LOI) of 35 was obtained for the optimum
concentration of 2.5% of kaolinite. The physico-
mechanical properties of the treated fabric were not

affected after treatment.

Water repellent finish of wool /eri union fabric using
nano titanium dioxide: Nano titanium dioxide was
synthesized from titanium isobutoxide. The synthesized
nano particles were applied on wool/eri union fabric for
imparting water repellence. The results inferred that the
particles size of the synthesized nano particles were
>100 nm. The nano finished fabric possessed a high
water contact angle of 155°, indicating that it became
super hydrophobic in nature. The time to absorb one

drop of water by the fabric was 90 min.

Dyeing of woollens using chick pea extract: The
outer covering of chickpea (an agro-processing residue)
was extracted with water and used to dye the wool
fabrics at different temperature without any mordant.
The colour value of the dyed fabrics were analysed with
computer colour matching system. The results showed
that the dye has good affinity to wool. Treated fabrics
showed a good dye uptake and adequate wash, light
and rubbing fastness properties. The dyed fabrics
exhibited good ultra violet protection property and

excellentresistance against S. aureus and E. coli.
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Preparation of activated carbon from agricultural
residues: Activated carbons were prepared from oil
cakes of almond, coconut, mustard, rice bran using ball
milling and filtration methods in the presence of H,S04
and H,PO,. After preparing the activated carbon,
moisture content, bulk density, methylene blue value,
porosity, pH, TDS, FTIR, SEM and particle size analysis
were performed for the characterization. The highest
methylene blue value (165), and least particle size (110
nm) were observed for 1N H,PO, coconut (Ball Milling).
The least bulk density (0.592 g/cc) was observed for
2.5N H,SO, almond (Ball Milling). The highest porosity
(0.369 ml) was found with 2.5N H,PO, mustard (Ball
Milling). Highest moisture content (16.22%) was
observed for 1N H,PO, coconut (Filtered). The
methylene blue value and colour removal efficiency
were enhanced for all the adsorbents after ball milling
because of higher surface area. In general, the moisture
content of the activated carbon reduced after ball milling.

Aroma finishing of wool fabrics: With the objective to
impart aroma to wool fabrics using biomaterials,
woollen control fabric (Bharat Merino: Angora - 70:30;
areal density of 130 g/m?) was scoured with 1% non-
ionic detergent and 2% sodium carbonate at 60°C for 30
min before the finishing treatment. The scoured fabric
was treated with various concentrations (5, 10, 15, 20%,
on the weight of fabric) of lemon grass oil. The lemon
grass treated fabrics were padded with the 0.25%
chitosan solution having 100% wet pickup for 2 min and
dried at 60°C. After one day of treatment, the treated
fabrics scored high aroma rating with non-significant
difference among lemon grass concentrations. After five
wash cycles, the aroma score recorded lower by 22-
44% compared to the day one score. The aroma showed
strong resistance to the abrasion up to 10 cycles, while
at 50 abrasion cycles aroma score dropped by around
40-50%. Further, approximately 75-80% aroma lost
after 100 abrasion cycles. During abrasion and washing,

no significant difference in aroma was found among the
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various treated samples. However, the subjective

assessment after 30 days showed the positive effect of
concentration. The mean score indicates strong
retention of aroma on wool fabric even after three
months. This long-lasting effect may be useful for
various wool products such as apparels, carpets,

upholstery, curtains and other home textiles.

Scanning electron microscopy of
woolleri silk coated fabric

ICAR-Central Sheep & Wool Research Institute



Annual Report 2018-19

Disease Surveillance, Diagnosis and Management

Assessment of changing epidemiology
and management of economically
important sheep and goat diseases
(Institute project: AH/01/01/17-20)

GG Sonawane, FA Khan, CP Swarnkar, SR Sharma (from
03.01.2019), Jyoti Kumar, SJ Pandian, Chandan Prakash (up
t030.08.2018) and DK Sharma (up to 14.12.2018)

Mortality profile:The overall annual equivalent
average death rate (EADR) in sheep flocks at
Avikanagar was 0.328 per 1000 sheep days at risk
(corresponding to 11.98% annual mortality). The
major non-specific reasons for mortality comprised of
septicaemia/ toxaemia (35.3%), pneumonia (13.6%),
enteritis (11.6%) and hepatitis (8.5%). Among specific
causes, the contributions of neonatal inanition,
pneumoenteritis and JD were 2.3, 1.9 and 1.2%,
respectively. The EADR per 1000 animal days at risk
was minimum (0.128) in Patanwadi followed by
Avishaan (0.205), GMM (0.351), Avikalin (0.353) and
maximum in Malpura (0.422). Age-wise analysis
revealed highest EADR in suckling (2.016) followed by
weaner (0.252), hogget (0.185) and lowest in adult
(0.072). Male had higher EADR (0.520) than female

(0.246). The monthly mortality ranged from 0.14%
(September) t0 5.21% (February).

Disease investigation: Out of 143 faecal samples (136
sheep, 7 goats) tested for Johne's diseases (JD), 63
sheep and 3 goats were found positive for acid fast
organisms. On histopathology, all the JD affected sheep
revealed typical lesions of paratuberculosis. On IS 900
PCR, all these sheep were found positive for MAP. JD
affected sheep revealed lymphocytopaenia in all the
sheep and anaemia in two cases. The serum
phosphorus, magnesium and calcium level were
comparable to control sheep, however, the total protein
and albumin were significantly decreased. Out of 200
serum samples (at quarantine- 42 Malpura, 67
Patanwadi, MSSP flock- 42 Malpura, 49 Kantoli) tested
for brucellosis by RBPT, the overall positivity was in 11
(5.50%) samples (3 from Patanwadi, 1 from MSSP-
Malpura and 7 from MSSP-Kantoli).

Colisepticemia outbreak in lambs: The sudden
death of 74 healthy lambs (aged 15-20 days) was
observed without showing any clinical symptoms.

However, some mildly affected lambs showed a mild
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rise in rectal temperature (103-104°F), marked
respiratory distress, recumbency and death. Necropsy
revealed congestion and enlargement of liver (90.62%),
congested renal parenchyma with haemorrhage
(84.38%) and pulmonary edema and multifocal
petechial to ecchymotic lesions on the lung surface
(89.58%). Lambs (57.29%) also had soil mixed ingesta.
Histopathologically, in lungs, the interalveolar and
interlobular septa were thickened with fibrinous
exudates and alveoli were filled with sero-sanguinous
exudates, RBCs and inflammatory cells. Liver was
affected with uniform degeneration of hepatocytes,
cytoplasmic vacuolation of the hepatocytes and
necrosis. Kidneys showed tubular degeneration and
coagulative necrosis of the tubules. Spleen revealed
mild congestion and areas of lymphoid depletion.
Majority of bacterial isolates were identified as
Escherichia coli. The E. coli isolates were also detected
positive for harbouring major virulence factor genes like

shiga toxin (stx2) and intimin (eae) gene by PCR.

Real time PCR assay for identification of
Corynebacterium pseudotuberculosis: Evaluated a
SYBR Green real time PCR assay targeting ABC transporter
gene for the detection of C. pseudotuberculosis in DNA
isolated from culture and pus samples from sheep and goats.
Analytical sensitivity of assay was found to be tenfold more
sensitive than conventional PCR and detected down to 100 fg
of genomic DNA of pure C. pseudotuberculosis. The assay
was specific for ABC transporter gene of C.
pseudotuberculosis, as no cross reactivity was detected witha
variety of known bacterial isolates. Partial nucleotide
sequences of virulence determining genes of C.
pseudotuberculosis namely, fagA, fagB, fagC, fagD and

phospholipase D were analyzed using bicinformatics tools.

Multiplex PCR for simultaneous detection of
Bibersteinia trehalosi, Mannheimia haemolytica
and Pasteurella multocida from culture: The

superoxide dismutase (sodA-144 bp) gene of B.

trehalosi, O-sialo glycoprotein endopeptidase (gcp-
227 bp) gene of M. haemolytica and KMT1 (460 bp)

gene of P. multocida were chosen as the targets of the

multiplex PCR. The detection limit of the assay
(sensitivity) was found to be around 10 pg of genomic
DNA. This optimized multiplex PCR assay could
specifically and sensitively detect and differentiate B.

trehalosi, M. haemolytica and P. multocida in cultures.
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Other investigations: Investigation of an abortion
episode in field flocks under Malpura project revealed
that abortions were of non-infectious origin and flocks
were tested negative for brucellosis in RBPT. Based on
response to therapy, selenium deficiency could be
diagnosed tentatively. One flock was found to be
affected with bacterial enteritis and toxaemia. During the
year, problem of Contagious Ecthyma and Mastitis was
encountered in Sirohi goat flock. In weaner rabbits
epidemiological, post-mortem and microbiological
observations ended in a lead of non-infectious dietary

diarrhoea.
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Mastitis

In routine, examination of faecal samples exhibited
prevalence of strongyle (39.3%), Trichuris (1.9%),
Strongyloides (7.6%), Moneizia (3.3%) and Eimeria
(28.9%). On FECRT in newly purchased Malpura sheep,
BZ resistance was observed in H. contortus with FECR of
90% (95% CI 51 - 93), however, FECR with levamisole
and closantel was 99 and 100%, respectively. Like-wise in
newly purchased Patanwadi sheep BZ resistance was
detected on EHA with ED,, value of 0.178 ug TBZ/ml.

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

SS Misra, CP Swarnkar, Gopal Gowane, Rajiv Kumar and IS
Chauhan

For propagation of a flock resistant to Haemonchus
contortus, selection and inter-se mating were practiced

in divergentlines of Malpura and Avikalin breeds.
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Intensity of strongyle infection in inter-se lambs
under natural conditions and their growth
performance: The mean monthly feacal egg counts
(FECSs) in inter-se lambs born during 2007-18 was ranged
from 41.7 (Feb) to 1511.9 epg (Sep) in R-line and from
118.7 (Mar) to 2775.0 epg (Sep) in S-line of Malpura and
from 88.1 (Apr) to 2258.5 epg (Sep) in R-line and from
110.9 (Apr) to 3660.2 epg (Sep) in S-line of Avikalin breed.
Thus, lambs born to R-line had significantly lower (30-

68%) intensity of infection up to age of one year.
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Monthly intensity of strongyle infection in
inter-se lambs of divergent lines

The body weights at different stages of growth as well as
at monthly interval and GFY remained almost similar in
both the lines. From birth to 12 month of age of inter-se
lambs, ADG remained almost similar in both the lines
and varied from 76.27 g (R line) to 78.85 g (S line) in
Malpura and from 72.22 g (R line) to 74.74 g (S line) in

Avikalin breed.

Performance of selected lines: During the year
2018-19, in Malpura breed, the monthly mean FEC
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varied from 35.6 (Feb) to 1705.3 epg (Sep) in R-line
and from 65.5 (Feb) to 6379.3 epg (Sep) in S-line.
Like-wise in Avikalin breed, it varied from 33.3 (Feb) to
1783.3 epg (Sep) in R-line and from 30.6 (Jan) to
4200.0 epg (Sep) in S-line. 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, the overall annual
gain in body weight ranged from 2.58% (S-line) to
4.69% (R-line) in Malpura and from 3.15% (S-line) to
3.78% (R-line) in Avikalin. The mean annual GFY
ranged from 1.008 (R-line) to 1.055 kg (S-line) in
Malpura and from 1.443 (R-line) to 1.463 kg (S-line) in
Avikalin. Lambing rate on tupped basis was 77.78% in
S-line compared to 86.67% in R-line.The annual
mortality ranged from 0.76 (S-line) to 1.80% (R-line).

Molecular studies: Genomic DNA from individuals
from R and S line were subjected to PCR amplification
and sequencing of ovar-MHC-DQA1 (112 samples) and
ovar-MHC-DQB1 (111 samples) loci targeting 525 and
278 bp fragment, respectively. On sequence
characterization of exon 2 regions of DQA1 and DQB1,

many novel allelic variants were identified.

525 bp

PCR ampilification of MHC-DQA1 gene (exon 2)
from R and S line Malpura sheep (L: 100 bp DNA
ladder; lane 1- DQA1 gene; lane 2- PCR control)
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278 bp

PCR amplification of MHC-DQB1 gene (exon 2) from R
and S line Malpura sheep (lane L-100 bp DNA ladder; lane 1
to 8-DQB1 gene and lane 9- non-template PCR control)

PCR-SSCP of the Ovine MHC-DQB2 gene
(Representative SSCP pattern for Malpura R line sheep)

Gastrointestinal Parasitism (Network
programme)

CP Swarnkarand FA Khan

Based on bioclimatographs for the year 2018-19, the
period suitable for propagation of H. contortus in
Rajasthan was between mid-June and mid-September
in semi-arid region and from June to August in arid
region. The incidence of strongyle worms varied
between months in sheep flocks managed semi-
intensively at farm or field in Rajasthan. Among field
flocks in semi-arid region, the monthly incidence of
strongyle worms ranged from 7.7% (Jan) to 82.8%
(Aug) in CWMP and from 27.1% (Dec) to 90.4% (Aug)
in MWMP. In arid region, the monthly incidence of
strongyle worms remained slightly lower on majority of
occasions compared to the flocks of semi-arid region
and ranged from 2.1% (Mar) to >50.0% (Apr, Aug)
under MWMP. In comparison to field flocks, higher
incidence of strongyle infection was observed in farm
flocks of both the regions. In farm flocks at CSWRI,
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Avikanagar, the monthly incidence varied from 35.4%
(Feb) to 90.4% (Aug) under MWMP. In arid region at
ARC, Bikaner, the monthly incidence ranged from
5.8% (Feb) to 88.5% (Aug) under MWMP.

The annual incidence of Trichuris spp and Strongyloides
papillosus ranged from 0.22 (arid farm) to 0.50% (semi-
arid farm) and from 0.48 (arid field) to 12.52% (semi-arid
farm), respectively. The prevalence of S. papillosus was
higher (>15%) during the period from June to November
in semi-arid farm flocks. Fluke infestation was recorded
in field flocks of semi-arid region only. The annual
incidence of Amphistomes in field flocks of semi-arid
region was 7.82% (varying from 0.41% during Dec-Feb
to 19.82% during Jun-Aug). This year incidence of
Fasciola gigantica was nil in field flocks. The annual
incidence of Schistosoma indicum was 1.33% (ranging
from nil during Dec-Feb to 3.77% during Jun-Aug). In
both the flock management system, the annual
incidence of Moneizia spp was relatively higher in semi-
arid region compared to arid region. The annual
incidence of Eimeria spp ranged from 18.04% (arid

farm) t0 29.49% (semi-arid farm).

In field flocks of semi-arid region, the monthly FECs
varied significantly (p<0.001) from 58.3 (Mar) to
1585.0epg (Aug) in flocks drenched once during
Aug/Sept (MWMP) and from 7.7 (Jan) to 1372.0epg
(Sep) in flocks drenched twice a year during April and
September (CWMP). In arid region, it ranged from 2.1
(Mar) to 170.3epg (Jun) in flocks drenched once during
July or September (MWMP). In semi-arid region, at
ICAR-CSWRI Avikanagar, the mean monthly FECs
varied from 58.6 (Feb) to 3106.3 epg (Sep). In arid
region at ARC, Bikaner the monthly intensity of strongyle
infection varied from 6.7 (Feb) to 700.9 epg (Aug). The
proportion of animals having >1000 epg was >40% in
June and September in semi-arid farm. However, in field
flocks, <40% of animals were found to possess >1000

epg only in August. In arid region, >1000 epg was
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possessed by a maximum of 21.7% of animals in August
in farm flocks as compared to by 5.4% of animals in field

flocks in June.

On coproculture, the monthly proportion of H. contortus
ranged from 19.17 (Mar) to 79.71% (Sep) in field and
from 34.00 (Mar) to 88.25% (Sep) in farm flocks of semi-
arid region. The monthly proportion of Trichostrongylus
spp ranged from 16.79 (Aug) to 80.83% (Mar) in field
and from 10.75 (Sep) to 44.00% (Jan) in farm flocks.
Throughout the year, the proportion of
Oesophagostomum spp was <15.0% in field flocks
however, it remained >30.0% in farm flocks during
February to April. In arid region, the monthly prevalence
of H. contortus was >90% from June to January in field
and from August to January and March in farm flocks.
The pasture infectivity was observed only during the
monsoon season in both field and farm conditions with
relatively higher magnitude in semi-arid farm. Further,
the availability of larvae on herbage was for more
prolonged period (July to October) in semi-arid
compared to only during August-September in arid farm.
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Pasture larval burden in grazing area

The monthly profile exhibited a sharp decline in abomasi
harbouring only adult worms from September to
February. The digestion of the abomasal mucosa
revealed presence of hypobiotic H. contortus larvae in
significant proportion during October to March. The
monthly mean number of adult H. contortus in sheep
remained >300 per abomasum during the period from

June to September. The numbers of L, in abomasal
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mucosa were low (<10) during April to September and
started rising from October onward with maximum
(502.9 L, / abomasi) in January. The analysis of ratio of
adult to L, in abomasi showed higher (>50%) proportion
of L, during Dec-Mar as compared to proportion of adult
worms. Over the period (2012-19) at Avikanagar, the
average monthly THI varied significantly (p<0.001) from
15.60 (Jan) to 32.82 (May), revealing that for sheep
flocks at farm the periods of non-stress and extreme

stress were from November to February and April to
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Interaction among THI, FEC and abomasal worm
counts (adult and L,) in sheep

October, respectively. Under MWMP, the monthly

average FECs varied significantly from 233.12 (Jan) to
3013.82 epg (Sep).Average abomasal adult worm
counts varied from 27.30 / sheep (Mar) to 1302.26 /
sheep (Aug). The average L, counts in abomasal
mucosa ranged from 0.21 / abomasi (Jul) to 628.23 /
abomasi (Jan). Both FECs and abomasal worm count
showed a positive relation with THI while a reverse
pattern was exhibited for L, counts. The significantly
negative correlation between FECs and L, counts during
October to March further supports the occurrence of

hypobiosis in H. contortus.

Study on impact of withdrawal of anthelmintic type on
reversion to susceptibility in H. contortus showed that by
implementing the concept of community dilution and
refugia (by allowing contamination of farm pasture with
purchased animals harbouring BZ susceptible H.
contortus and by shifting strategic drench during from
early monsoon to mid-late monsoon) a significant
improvement (86-93%) in efficacy BZ was noticed against

H. contortusinthe year 2018 (22 yr post withdrawal).

Aqueous, ethanolic and methanolic extracts from leaves of
Nargundi (Vitex negundo), Sugar apple or Sitafal (Annona
squamosa) and fruit peel off of pomegranate (Punica
granatum) were subjected to in vitro efficacy against H.
contortus egg hatch and larval development assay. On
EHA, only aqueous and ethanolic extracts of P. granatum
fruit peel off (@5, 10 and 20 mg/ml) were observed to cause
almost 100% inhibition of hatching in H. contortus eggs,
however methanolic extract of V. negundo and A.
squamosa also showed potent ovicidal activity. On LDA, an
excellent larvicidal activity was observed with all the three

extractsof V. negundoand P. granatum.

Phytochemical analysis of extracts showed presence
of tannins, flavonoids and phenolic compounds in all
the extracts. In addition, absence of steroids and
presence of terpenes was also detected in extract of A.

squamosa. Gas chromatography coupled to a mass
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spectrophotometer detector (GC-MS) analysis of the
methanolic extract of nargundi (V. negundo) leaves
revealed the presence of 10 phyto-compounds in the
chromatogram with higher concentration of 2-

Dodecen-1-yl(-) succinic anhydride and Benzoic acid.

For synthesis of silver nanoparticles (AgNPs), 1 part of
plant extract (25% wi/v) and 9 part of silver nitrate
(AgNO,) solution (1.0mM) were mixed and kept in water
bath at 80°C for one hour followed by overnightin dark to
minimize photo-activation of silver nitrate at room
temperature. A change in colour of AgNO, solution from
colourless to dark brown after mixing methanolic extract
of V. negundo leaves was the indication of AgNPs
synthesis. On LDA, the AgNPs were found very effective
at lower concentrations (1.25 mg) as compared to crude

methanolic extract of V. negundo leaves (2.50 mg).

Neonatal Mortality in Farm Animals
(Network programme)

CP Swarnkar, GG Sonawane, Kalyan De and Jyoti Kumar

The project was envisaged to generate epidemiological
data and trend of neonatal mortality in sheep in different
geographical locality, to identify factors and etiologies
(including isolation and characterization of causal agents)
responsible for neonatal mortality and to assess the role of
immunological status, milk replacer supplementation and

physical traits of ewes in neonatal mortality.

Real-time study on neonatal mortality in sheep showed
that in organized farms of Rajasthan, the overall annual
neonatal mortality was 8.86% (14.37% - CSWRI, 1.34% -
ARC). Among major breeds, it ranged from 0.40% in
Magra to 23.81% in Malpura. This year neonatal mortality
was exceptionally higher due to epidemic of coli-
septicaemia at Avikanagar. At Avikanagar, overall
septicaemia/ toxaemia accounted for maximum (51.37%)
of neonatal mortality followed by enteritis (12.33%) and

pneumonia (7.53%). At Bikaner maximum deaths were
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due to pneumonia (40.00%). From Dec, 2018 to Feb,
2019, at Avikanagar daily WCI pattern exhibited higher
proportion (87.78%) of extreme chill days (WCI >400.1
kcal/m’/h) as to earlier years (1991-2018). The overall
proportion of neonatal death ranged from nil (WCI <350
kcal/m?/h)to 97.67% (WCI>400.1 kcal/m’/h).

Investigation of an outbreak of Septicaemia / Toxaemia in
neonatal lambs in Malpura flock during major lambing
season revealed that out of total 86 deaths, 65 (75.6%)
were during the period of nine days (from 7 to 16" Feb,
2019). During problematic period age-wise, maximum
mortality (80.4%) was in 8-15 days old lamb followed by 2-
7 days old lambs (66.7%). On PM examination, prominent
lesions were observed in lungs, liver and kidneys. During
outbreak, out of 54 bacterial isolates, 45 were identified as
Escherichia coli, indicating it as an outbreak of
septicaemic colibacillosis. The E. coli isolates were
detected positive for harbouring major virulence factor
genes like shiga toxin (stx2; 381 bp) and intimin (eae; 890
bp) gene by PCR. In addition, Out of 162 samples (24
nasal and 138 faecal) from neonatal lambs, the obtained
147 isolates (129-faecal, 18-nasal) were identified as
Staphylococcus aureus, Proteus mirabilis, E. coli,
Acinetobacter baumannii, Pseudomonas aeruginosa,

Salmonella spp, Klebsiella spp and Streptococci spp.

The genomic DNA was extracted from 41 lung tissue
samples and subjected to conventional and SYBR green
PCR targeting O-sialo glycoprotein endopeptidase (gcp)
gene specific to Mannheimia haemolytica.
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Amplification plot for gcp gene of M. haemolytica
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The detection limit of the SYBR green real time PCR test
using DNA from pure bacterial culture was 100 fg as
compared to 100 pg in conventional PCR. Therefore, the
real time PCR was thousand times more sensitive than
the conventional PCR. Out of 41 samples, 6 (14.6%) and
7 (17.1%) was found positive for M. haemolytica by
conventional and real time PCR, respectively.

M L1

L2 L3 L4 L5 L6 L7 L8 L9

227 bp

Conventional PCR showing sensitivity upto 100 pg

M 11 12 L3 141516 L7 L8 L9

227 bp

SYBR green RT- PCR showing sensitivity upto 100 fg

On Agar Gel Electrophoresis (AGE), out of 56 faecal
samples, none was found positive for the characteristic
11 bands of 11 segments of dsRNA of rota virus. A total
of six isolates of bacteria (Staphylococcus
aureus,Staphylococcus pasteuri, Pantoea spp,
Achromobacter xylosoxidans, Bacillus pumilus and E.
coli) isolated from affected tissues collected on PM
examination of neonatal lambs died due to pneumonia /
enteritis/ septicaemia were characterized on cultural
and biochemical characteristics. In addition on the basis
of 16s RNA PCR sequencing results bacterial species
were confirmed and submitted to NCVTCC, Hisar for
accessioning.

Derivative Reporter (-Rn)
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Melt curve showing presence of single
specific product of M. haemolytica

On antibiogram, E. coli isolates were found resistant to
Amoxicillin, Ampicillin, Bacitracin, Chlortetracycline,
Cloxacillin, Ciprofloxacin, Enrofloxacin, Ofloxacin and
sensitive to Amikacin (68%), Cefixime (60%),
Ceftazidime (64%), Imipenem (33%), Chloramphenicol
(100%), Kanamycin (24%), Co-Trimoxazole (65%),
Amoxyclav (25%), Gentamicin (91%) and Nitrofurantoin
(91%). A total of 16 (36%) isolates were resistant to
Ceftazidime (a third generation Cephalosporin), which is
suggestive of an extended spectrum [-lactamases
(ESBL) producer strains. Majority of other bacterial
isolates were found sensitive to Amoxyecillin,
Chloramphenicol, Ciprofloxacin, Gentamicin,
Nitrofurantoin, Ofloxacin and Streptomycin. The
antibiotics like Ampicillin, Cloxacilin, Chlortetracyclin,
Norfloxacin, Tetracycline and Norfloxacillin were largely

found ineffective against most of the isolates.

Study on immune status of ewes and neonatal lambs
showed that differences were non-significant for and all

the haematological parameters (except significantly
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higher eosinophil % in 26 day old lambs with high birth
weight) among both the categories of lambs (low:<2.5
kg and high:>2.5 kg birth weight). Compared to 6 days of
age, a drop in on 16 and 26 day of age in high birth
weight lambs is suggestive of leucopenia and it could be

due prevalent epidemic at thattime.

Among both the categories of ewes, non-significant
difference was observed for all the parameters (except
significantly higher on 16 day post-lambing in ewes
delivered high birth weight lamb and on 26 day post-
lambing in ewes delivered low birth weight lamb). On
comparison of values for different days within group
exhibited significant decline in 1gG level after lambing
(from 4.15+0.82 mg/ml on 6" day post-lambing to
1.25+0.83 mg/ml on 26" day post-lambing) in ewes
delivered low birth weight lambs. A non-significant
declining trend in IgG was observed in ewes delivered
high birth weight lambs. In comparison to mean IgG level
in normal Patanwadi sheep purchased from field
(18.33£3.57 mg/ml), significantly low 1gG level was
observed in Malpura ewes further suggested poor

immune status of flock.

Role of milk replacer in sheep was studied in a total of
181 Malpura lambs (141 singleton, 41 multiple births)
born during Jan-Feb, 2019 at Avikanagar. The overall
mean daily intake of milk replacer was 226.7+9.8 and
188.9+17.4 ml per singleton and multiple birth lamb,
respectively. During the neonatal phase, the growth
pattern of lambs exhibited non-significant differences
among different groups, however ADG profile exhibited
higher gain (1.82% for 7-15 days, 7.55% for 15-22 days)
in treated group over the control group in terms of live
weight harvested from a ewe. During experimentation
an outbreak of coli-septicaemia was occurred with
resultant higher mortality in both the groups. Based on
available lambs, the overall neonatal mortality was
35.71 and 53.01% in supplemented and control

group,respectively. On comparison between groups, it

Annual Report 2018-19

was found that in multiple birth lambs, the mortality was
around two-times higher in control group (87.50%) as

compared to supplemented (41.67%).

Studies on physical traits of ewe and neonatal lamb
survival showed that mortality rate up to 15 days of age
varied from 8.8% [lambs born to higher composite udder
score (CUS) ewes and supplemented with milk replacer]
to 27.8% (lambs born to higher CUS ewes and un-
supplemented with milk replacer). As per body condition
score (BCS), the mortality rate up to 15 days of age
varied from 6.7% (lambs born to lower BCS ewes and
supplemented with milk replacer) to 28.6% (lambs born
to higher BCS ewes and un-supplemented with milk

replacer).

Irrespective of type of birth, the mortality rate up to 15
days of age was low in lambs supplemented with milk
replacer and born to ewes of either group of BMI. On
analysis of data as per dam's weight at lambing, the
mortality rate up to 15 days of age was low in lambs
supplemented with milk replacer and born to ewes of
either group of body weight. All the physical traits
exhibited a positive influence of milk replacer on

neonatal survival.
Veterinary Microbe (Network project)
GG Sonawane and Jyoti Kumar

On the basis of cultural, biochemical characteristics and
sequencing results, a total of 20 bacterial isolates
(Staphylococcus aureus, S. pasteur, S. epidermidi, S.
arlettae, S. hominis, Pantoea spp., E. coli,
Pseudomonas aeruginosa, P. stutzer, P. fulva,
Enterobacter cloaca, Bacillus pumilus, B. cereus, B.
safensis, B. subtilis Streptococcus equines,
Acinetobacter calcoaceticu and Achromobacter
xylosoxidans) were sent to VTCC for accessioning.
Another 24 bacterial isolates have been identified from
pneumonic cases of sheep received for post-mortem

examination. On antibiotic susceptibility test using milk
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samples (12), Amoxyclav, Amoxycillin, Bacitracin,
Cefixime, Ceftazidime, Chlortetracyclin, Cloxacilin,
Methicillin, Nitrofurantoin, Novobiocin, Penicillin-G and
Vancomycin were found to be 60-100% ineffective.
Only, two antibiotics (Amikacin, Gentamicin) were found
highly sensitive. A SYBR green dye based real time
PCR assay targeting KMT1gene for the detection of P.
multocida in culture and tissue samples was evaluated
for its analytical specificity and sensitivity. A reference
standard curve was constructed using P. multocida

genomic DNA to determine the efficiency and detection

limit of the assay. Rear time PCR showed ten-fold more

sensitivity than conventional PCR and detected down to
275.5fg/ ul of genomic DNA concentration (equivalent to
100 copies of KMT1gene of P. multocida). The real-time
PCR was found to be specific for KMT1 gene of P.
multocida, as no cross reactivity was detected with a
variety of known bacterial isolates. A total of 52 ovine
lung tissue samples were screened for P. multocida,
which showed improved level of detection as compared

to conventional PCR.

ICAR-Central Sheep & Wool Research Institute

108



Annual Report 2018-19

TECHNOLOGY VAUIDATION, TRANSFER AND REFINEMENT

Improvement in productivity of sheep and
transferable technology and their impact
analysis (Institute project: TOT/01/01/17-20)

SC Sharma, Arun Kumar, A Sahoo, Raghvendar Singh, FA
Khan (Up to 02.01.2019), SR Sharma (From 03.01.2019), DB
Shakywar, PK Mallick, Ajay Kumar, Raj Kumar, LR Gurjar, S
Bahire, SJ Pandian, RL Meena, B Lal, BS Sahu, MC Meena,
RL Bairwa and DK Yadav

The institute has adopted 24 villages (20 under TOT
project and 4 under Sansad Adarsh Gram Yojna)
fordemonstration and transfer of technologiesin the

farmer's fields.

Breeding and genetic improvement: A total of 87
flocks (4909 Malpura and 5760 Kheri sheep) were
covered in four clusters (Bhipur, Malpura, Sanwariya
and Chawandiya) of TOT area. The overall, average
body weights of lambs at birth, 3, 6 and 12 months age
were 3.32, 16.83, 25.12 and 35.78 kg, respectively. The
average body weights of Avishaan lambs at birth, 3, 6
and 12 months age were 3.40, 15.09, 20.62 and 28.83
kg, respectively. From 21 ewes, a total of 32 lambs were
born (including 12 single, 14 twins and 6 triplets) with

litter size of 1.52 and prolificacy of 62.5%. The overall

average first GFY in lambs and annual adult GFY was
0.454 and 0.699 kg, respectively.

Farmer's flock

A total of 2222 animals (1543 lambs, 664 ewes and 15
rams) were sold by the farmers at the average rate of Rs.
2587.50, 3050.00 and 7312.50 per lamb, ewe and ram,
respectively. During the year, a total of 390 sheep (276
male and 114 female) were sold or distributed to farmers

for geneticimprovement of their flocks.

Demonstration of reproductive techniques: A total of
233 ewes belonging to 13 farmers of 10 villages were
synchronized using intra-vaginal sponges and PMSG
(200 IU) protocol. The estrus was observed in 95.95% of

the ewes within 2 days of sponge withdrawal. The ewes
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were inseminated with fixed time Al with liquid chilled
semen (twice after 48 and 56 h of sponge removal).The
overall estrous and lambing rates were 95.95 and

48.81%, respectively.

Improved feeding practices: Two demonstrations
were carried on silage (70% pearl millet + 30% cluster
bean) preparation in plastic bags and feeding to sheepin
field. The silage was offered to Malpura / Kheri ewes in
the morning hours prior to grazing during April to June,
2018. A body weight gain of 1.9 to 2.1 kg was observed
in silage fed ewes compared to a loss of 0.4 to 0.5 kg in
control ewes. A total of 493 kg Avikaminmix and 23 kg
Memnaprash was distributed / sold to 385 farmers
belonging to 12 villages. Improved high yielding variety
of Napier grass was popularized in villages by providing

root slips and ste

E

m cuttings to 14 farmers of 6 villages.
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Napier grass in farmer's field

Health measures: The annual morbidity in TOT and
participatory sheep flocks was 34.69 and 51.85%,
respectively. Lameness associated with foot rot was

frequently observed during July-September. Higher

incidences of ocular opacity were observed during
December -January.The annual mortality in TOT and
participatory flocks was 8.76 and 13.11%, respectively.
The predominant conditions responsible for mortality
were debility and affections of gastrointestinal tract.
Under prophylactic measures, a total of 8460, 7480,
5090 and 1340 sheep were vaccinated against ET,
PPR, Sheep pox and FMD, respectively. Besides,
18060 sheep were given deworming for Gl parasites
while 3050 sheep were given foot bath. Periodically
health camps (7) were organized and a total of 1667
animals belonging to 243 farmers were treated.

Development of handicraft products from coarse
wool: Handicraft products like scenery(20), flower
bouquet (45),flower stick (50) and quilt (20) were
developed by local women artisans. Wool based
technical support for establishing firm was provided to
four firms of Haryana, Himachal Pradesh, Uttrakhand
and Rajasthan. A start-up “Avicraft” was established in

collaboration UPTTI, Kanpur.

Women preparing handicraft products from coarse wool

Participatory agricultural development: A total of
12305 visitors got benefitted from the displays in the
exhibitions (13) installed at various locations. A total of 2079
beneficiaries from 43 agencies visited the institute and
acquired recent information on sheep rearing and
management practices. The “Institute Farmer Participatory
Programme” is continuing with demonstrations of

technologies to 10 selected farmers. The other events
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organized were National Sheep and Wool Fair (1) and
trainings (13) on different aspects of sheep and goat

rearing (382 participants including 84 women).

Sansad Adarsh Gram Yojna, the institute has adopted
four villages (1200 sheep in 21 flocks) and activities like
health camps, vaccination of flocks, Kisan goshthies,
Swacchatta awareness camp etc. were undertaken. Books,
pamphlets, bulletins, folders and calendar (34) were
published and distributed for creating awareness about
sheep production. Time based advisories were provided to
farmers through M Kisan Mobile Sandesh Seva, Ministry of
Agriculture and Farmer Welfare, Government of India.

Mera Gaon Mera Gaurav scheme: A total of 45 villages
were covered by nine teams of scientists. Farmers
(5611) were benefitted through visits (63), interface
meetings/gosthies (35), trainings (5), demonstrations
(10), mobile based advisory (5), literature support (15)
and awareness campaign (19). In addition, 857 farmers
were benefitted through inter-institutional linkage with
16 agencies.

Participatory agricultural development for
livelihood security and economic
empowerment of farmers in semiarid
region of Rajasthan (Farmer FIRST)

RajKumar, LR Gurjar, SC Sharma, RL Meena, Kalyan De, PK
Mallick, AL Babel (Upto 31.10.2018), B Lal (From 18.08.2018),
SS Dangi (From 24.01.2019), BS Sahu and RL Bairwa

The technologies were demonstrated to farmers of
adopted villages through community based modules. In
livestock based module five elite ram were distributed to
five farmers and 200 kg Avikaminmix was provided to 100
farmers of Chosla, Arnia and Bassi village. Atrtificial
insemination using semen of elite bull from ICAR-CIRB,
Hisar was performed in buffaloes of 10 farmers. Need
based vaccination and therapeutic interventions were
also provided to 10 farmers.

In crop based module seed of high yielding variety of
mustard (RH-406 and NRCDR-2 from ICAR-DRMR,

Annual Report 2018-19

Health camp
Bharatpur) was provided to 66 farmers. In addition
demonstrations on seven kitchen vegetables (ICAR-
IARI, New Delhi) and Kasuri methi (ICAR-NRCSS,

Ajmer) were laid for 30 and 5 farmers, respectively.

Demonstration on mustard at farmer's field

Awareness about recent development in agriculture and
animal husbandry was created by organizing the HRD
activities as Live telecast programme of Hon'ble Prime
Minister of India on 20" June, 2018 (40 beneficiaries),
Farmer-Scientist Interactive Meet at ICAR-CSWRI,
Avikanagar (20 farmers), visit at ICAR-NRCSS, Ajmer
and ICAR-CAZRI, Jodhpur (38 farmers), Kisan mela at
ICAR-CSWRI, Avikanagar (75 farmers), Farmer-scientist
interactive meet and animal health camp on Kisan Diwas
in Bassi village of project area (120 farmers), exposure
visit to Avikanagar on foundation day of institute (100
farmers) and webcasting of programme on “Man ki Bat”
and launching of “Pradhan Mantri Kisan Samman Nidhi”
on 24 February 2019 (120 farmers).
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NETWORK PROJECT ON SHEEP IMPROVEMENT

Network Project on Sheep Improvement (NWPSI)

came into existence on 01.04.1990, when all the
centres of All India Coordinated Research Project
on Sheep Breeding (AICRP-SB) merged into
NWPSI. The mandate of NWPSI is genetic
evaluation and improvement of indigenous sheep
by selective breeding. Different breeds of sheep

are being improved through selection and inter-

7 3
\ \.'L

semating primarily for mutton and also for wool

production.

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

Cooperating units under NWPSI

Farm units

1 ARC (ICAR-CSWRI), Bikaner Marwari Meat and Carpet Wool
2 ICAR-CIRG, Makhdoom Muzaffarnagri Meat and wool

3 MPKYV, Rahuri Deccani Meat and wool

4 LRS (SVVU), Palamner Nellore Meat

Field units

5 PGRIAS (TANUVAS), Kattupakkam Madras Red Meat

6 ARC (ICAR-CSWRI), Bikaner Magra Meat and Carpet wool

Flock strength at farm units (as on 31.03.2019) :
The total flock strength of sheep on closing of year
2018-19 was 739 for Marwari, 520 for Muzaffarnagari,
548 for Deccani, 633 for Nellore and 667 for Magra

unit. The population of adult male and female is under:

Marwari 100 356 456
Muzaffarnagri 27 302 329
Deccani 68 288 356
Nellore 74 314 388
Magra 91 326 417
Total 360 1586 1946

Flocks covered in field unit (as on 31.03.2019): In two
field units a total of 187 sheep brearers were registered.
The total numbers of breedable were 6802 Madras red
and 4153 Magra sheep. A total of 17803 were covered

under field units for performance recording and

improvement.
Sheep breeders 123 64 187
registered (No.)
Total sheep 10822 6981 17803
registered (No.)
Breedable 6802 4153 10955
ewes (No.)
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Sale/distribution of superior germplasm : During the

year 2018-19 a total of 540 males and 90 females sheep

of different breeds were sold for genetic improvement of

farmer's flock. Marwari 55 20
Muzaffarnagri 11 68
Deccani 21 43
Performance of sheep breeds: The average body Nellore 0 161
weights at different stages, lambing rate and Madras Red 0 42
Magra 27 92

annual GFY obtained in farm and field units are as Total 14 426

Annual Report 2018-19

Sale / distribution of superior germplasm
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36 128
17 104
3 67

0 161
0 42

0 128

56 630

under:

Performance of sheep breeds

Marwari (Farm unit) 3.24+0.02 17.41+0.14 25.72+0.18 32.63+0.39 85.41
Muzaffarnagri (Farm unit) 3.54+0.04 16.25+0.24 24.93+0.44 37.26+0.72 84.50
Deccani (Farm unit) 3.23+0.02 14.36+0.11 24.07+0.18 29.01+0.25 90.34
Nellore (Farm unit) 3.13+£0.02 14.65+0.13 22.32+0.17 27.38+0.16 80.58
Magra (Farm unit) 3.29+0.03 18.60+0.22 25.18+0.29 33.26+0.42 84.32
Magra (Field unit) 2.99+0.00 15.55+0.03 21.18+0.08 28.23+0.08 79.04
Madras Red (Field unit) 2.79+0.07 10.30+0.16 15.22+0.25 19.56+0.45 -

1201.02+11.40

1234.46+23.73
475.00+3.00

1837.26+15.04

@
-
e —— ———
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Mega Sheep Seed Project (MSSP)

The Mega Sheep Seed Project was started on 01.04.2009.

During 2018-19, the project has four cooperating units
covering four indigenous mutton type sheep breeds in their
breeding tracts. The units are KVAFSU, Bidar for Mandya
sheep, TANUVAS, Chennai for Mecheri sheep, RAJUVAS,
Bikaner for Sonadi sheep and ICAR-CSWRI, Avikanagar
for Malpura sheep. The Project Coordination (PC) Unit is
located atICAR-CSWRI, Avikanagar.

The major objective of the project is improvement of
indigenous sheep breeds by propagation of superior
germplasm in the farmers' flock by production and
distribution/sale of 70 superior breeding rams to cover at

least 2500 breedable ewes of farmers annually by each unit.

Development of nucleus flock of improved sheep
genetic resources: Four nucleus flocks of important
indigenous sheep breed have been established in their
breeding tracts through selection based on 6 month
body weight of the lambs. The nucleus flock strength of

different breeds as on 31.03.2019 s as follows

Unit Male Female Total Breedable
ewes
Mandya 137 540 677 325
Mecheri 108 411 519 306
Sonadi 92 381 473 291
Malpura 163 566 729 442

Production and distribution of genetically superior
sheep seed: The project has produced genetically
superior rams for registered farmers to improve their
flock. The ram distribution and ewe coverage in 2018-19

are as follows:

Distribution/sale of breeding rams and
ewe coverage

Unit No. of rams Breedable
Distributed/  Sold Total ewes
Redistributed covered
Mandya 50 23 73 2213
Mecheri 35 - 35 1375
Sonadi 47 26 73 1521
Malpura 30 38 68 3116
Total 162 87 249 8225

Performance of sheep breeds: The average body
weights at different stages, lambing rate and annual

GFY obtained in farm and field units are as under:
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Performance of sheep breeds (Mean*SE)

Annual Report 2018-19

Mandya Farm 2.21+0.01 11.12+0.05 15.54+0.07 22.04+0.12 97.45 593.53
Field 2.15%0.01 10.42+0.01 15.1240.04 21.40+0.10 90.71 -

Mecheri Farm 2.68+0.02 11.25+0.11 16.49+0.32 25.19+0.61 77.03 -
Field 2.48+0.02 11.20+0.07 14.25+£0.11  21.98+0.19 88.04 -

Sonadi Farm 3.19+£0.04 15.01+£0.28 18.96+0.41 26.50+1.94 75.12 748.90
Field 2.62+0.01 9.67+0.05 14.21+£0.09 24.75+0.39 56.78 -

Malpura Farm 3.39+0.03 17.33+0.18 26.36+0.25 29.77+0.35 88.16 906.00
Field 3.28+0.01 14.47+0.10 19.96+0.15 28.97+0.71 78.78 514.00

/ —-—
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TRAINING, TECHNOLOGY TRANSFER,
WORKSHOP AND M€e€eT

Training : The institute is regularly organising training Veterinary Officers and other technocrats. The details of
programmes on different aspects of small ruminants for training programmes organised during 2018-19 are
farmers and on advances in sheep production for given below:

Title Number Agency Period
Farmers
Scientific management of stress due to 30 ATMA, Bikaner 24-25 Jul, 2018
climate change in sheep
Advances on sheep and goat production (7) 180 ATMA Tonk 04- 05, 11-12, 18

19, 25-26, 28-29 Sep, 2018
05-06 Oct, 2018,
28-29 Dec, 2018

Advances on sheep, goat and rabbit 202 ATMA Jaipur (3) 28 Aug-01 Sep, 2018
Animal Husbandry, Jhunjunu 08-12, 23-27 Oct, 2018
SCSP, ICAR New Delhi 07-11 Jan, 2019
Ambuja Cement foundation 05-16, 26-27 Mar, 2019
Jaitaran Pali

Improved cattle and goat husbandry 50 Dalit Indian Chamber of 05 Sep, 2018

practices for Hill area livestock farmers Commerce and Industry, Dindigul

Chapter and Veterinary
University Training Research
Centre (TANUVAS), Dindigul

Increased income through advanced 30 ATMA, Bikaner 26-27 Nov, 2018
integrated techniques in sheep rearing
Scientific management for increased 30 ATMA, Bikaner 13-14 Feb, 2019
income in sheep rearing
Wool shearing using machine 30 ATMA, Bikaner 18-23 Feb, 2019
Wool processing and development of 13 SCSP Project, 01-10 Mar, 2019
woolen handicraft CSWRI, Avikanagar
Sheep, goat and rabbit rearing 1M National Skill Development 12-19 Mar, 2019
through scientific practices Training Programme (Self-

financed)
Basic activities of fabric physics and 15 SCSP Project, 13-19 Mar, 2019
CSWRI, Avikanagar chemistry laboratories
Recent advances in garlic production 111 SCSP, Ministry of Social Justice 22 Mar, 2019
systems and utilization of sheep and Empowerment, Govt. of India

manure in garlic farming
Veterinary Officers / technocrats

A short course on Molecular techniques 13 ICAR, New Delhi 14-23 May, 2018

in sheep reproduction

Recentadvancesin sheep and rabbit 11 KVAFSU, Karnataka 02-08 Jul, 2018

production and wool utilization

Basic research tools for textile testing 22 Self-financed 31July-10 Aug,

and textile chemistry (2) 13-24 Aug, 2018

Advances in sheep production and 8 MANAGE, Hyderabad 14-28 Nov, 2018

utilization

Natural dyeing and herbal finishing (2) 22 Self-financed 05-11Jan, 2019
15-21Jan, 2019

A short course on Laproscope aided 13 ICAR, New Delhi 14-23 Jan, 2019

artificialinsemination and embryo

transferin sheep

Advances in small ruminant

production system 9 Directorate of Sheep Husbandry, 18-23 Feb, 2019
Jammu
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— Training
ks vances in Shoep/Rabsis Froduction & Wos! Ubilzation™ O

7 the Faculty of KVAFSU from O2-07-2018 to 0807
Sponsared by
SCSP-TSP, Govt. of Kamataks

2018

Training on Recent advances in sheep/rabbit production
and wool utilization at Mannavanur

SCSP Garsa Training ogramme on ooI felt
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Exposure visit

During the year 2018-19, a total of 2400 visitors

including 1383 farmers in 20 batches, 963 students from

17 institutions and 54 officers (as listed below) visited

the institute and its regional stations to know how the

sheep, goat and rabbit farming and wool processing.

Sponsoring agency Number Sponsoring agency Number
Farmer Students
SIAM Tonk 173 Bangaluru 80
ATMA Tonk 93 SV Model School Malpura 58
ATMA Jodhpur 50 T.B.N.S.S. Malpura 75
ATMA Jhunjunu 92 MJRP Jaipur 56
ATMA Ajmer 189 SKNAU Jobner 50
ATMA Bara 50 College of Agriculture, Junagarh, Gujarat 27
ATMA Nagour 100 UAS Dharwad University, Karnataka 128
ATMA Chittorgarh 90 Veterinary Collage Bidar, Karnataka 38
ATMA Bhilwara 42 Jyotyvidhya peeth Jaipur 32
ATMA Bundi 40 Stani memorial College Phagi 60
ATMA Alwar 50 MDS School Bundi 70
ATMA Shajapur ( MP) 20 Central University, Rajasthan 42
ATMA, Thrissur, Kerala 25 Govt. School Kishanpura Dudu 26
Agriculture Department, Bahrod 97 Sangam School Kishangarh 56
ARC, Bikaner 70 Aadinath Mandir Malpura 40
Kanagapura, Karnataka 4 Rajasthan University 11
College of Agri. Science, Sumerpur, Pali 50 AIPS School Deoli 94
College of Vet. Science, Navania, Udaipur 70 Officers
KVK, Badgaon, Udaipur 70 ATMA, Malappuram, Kerala 49
Deepjyoti Produce Co. Jhalawar (NABARD) 8 KV Inspection Team 5

Exhibition

A total of 18 exhibitions were stalled by institute and its

regional station on different occasion at various

institutions of the country (as detailed below). In these

exhibitions, 16566 persons visited the stall and shown

interest in applicable technologies in sheep production,

developed by the institute.

Location (Organizer) Date Number of foot falls
Foundation Day, ICAR-NRCC, Bikaner 05 Jul, 2018 70
ICAR-CIRG Makhdoom 12 Jul, 2018 250
Krishi Samriddhi Mela, Codissia, ICAR-SBI, Coimbatore 24-26 Aug, 2018 3000
ICAR-CAZRI Jodhpur 13-15 Sep, 2018 2200
National Sheep —~Wool and Farmer Fair, ICAR-CSWRI Avikanagar 29 Sep, 2018 4500
(Krishi Fest, ICAR-NRCC, Bikaner 02 Oct, 2018 2000
DAVASU, Mathura 06-08 Oct, 2018 700
ICAR-CIAH, Bikaner 27 Oct, 2018 400
Simalwada Dungarpur ( TSP project, ARC Bikaner) 19.12.2018 250
Ber Diwas. ICAR-CIAH, Bikaner 27 Jan, 2019 450
ICAR-CAZRI Jodhpur 28 Jan, 2019 200
Sarson Vigyan Mela, ICAR-DRMR Bharatpur 07 Feb, 2019 120
Kisan Mela, ICAR-NRCSS Ajmer 08 Feb, 2019 250
Pasu Mela, Motihari Bihar 09-11 Feb, 2019 500
Agriculture Science Congress, NASC Complex New Delhi 21-23 Feb, 2019 65
Pusa Krishi Vigyan Mela, ICAR- IARI New Delhi 05-07 Mar, 2019 1200
KVK, Lunkaransar, SKRAU, Bikaner 07 Mar, 2019 300
SRRC (ICAR-CSWRI), Mannavanur 22 Mar, 2019 111
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Institute exhibition in Kisan
mela at CIRG Makhdoom UP
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Quinquennial Review Team (QRT) Meeting

A round up meeting of QRT 2011-16 was held on 26
and 27 June, 2018 at Guesthouse cum officer, ICAR-
Central Sheep and Wool Research Institute, Jaipur
under the Chairmanship of Dr M.L. Madan, Former
Hon'ble Vice Chancellor, DUVASU, Mathura. Dr A.E.
Nivasarkar, Retired Director, ICAR-NBAGR, Karnal,
Dr K.T. Sampath, Retired Director, ICAR-NIANP,
Bangaluru, Dr Arun Kumar Tomar, Director (Acting),
ICAR-CSWRI, Avikanagar, Dr S.M.K. Naqvi, Principal
Scientist, Dr A.K. Shinde, Principal Scientist and Dr
C.P. Swarnkar,

meeting. The draft contents of QRT report were

Member Secretary attended the

discussed among chairman and members and
finalised. The final report was submitted to Council on
5Dec2018.

Research Advisory Committee (RAC) Meeting

Research Advisory Committee (RAC) meeting was held
on 11 and 12 March, 2019 at ICAR-Central Sheep and

Institute exhibition in
Kisan mela at Malpura

At DRMR
Bharatpur

Wool Research Institute, Avikanagar under the
Chairmanship of Dr Prabhakar Rao, Former Hon'ble
Vice Chancellor, SVVU, Tirupati. Dr R.S. Sahota,
Retired Director, Extension Education, GADVASU,
Ludhiana, Dr Avtar Singh, Retired Principal Scientist,
ICAR-NDRI, Karnal, Dr Arun Kumar Tomar, Director
(Acting), ICAR-CSWRI, Avikanagar, Dr A.K. Shinde,
Principal Scientist and Member Secretary and all Heads
of Divisions, In-charges and Principal Scientists of
institute attended the meeting. RAC visited the Sheep,

Goat and Rabbit Farms at main institute.

gl R s
Sheep and Wool | Resenrc!
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Dr Arun Kumar Tomar presented in brief the present
status of sheep and rabbit research in the institute,
achievements of the research programs and new
initiatives taken by the institute during the year.
Chairman appreciated the efforts of institute in
developing farmer's friendly technologies and
transferring them to end users. The achievements in
different research projects were presented by the Head
of Divisions/In-charges.

Institute Management Committee (IMC) Meeting

Institute Management Committee meeting was held on
15 Oct 2018 in the institute under chairmanship of Dr
Arun Kumar, Director (Acting), ICAR-CSWRI,
Avikanagar. Dr R.S. Gandhi, ADG, AP&B, ICAR, Dr
Sushil Kumar, Principal Scientist ICAR-CIRC, Meerut,
Dr Sajjan Singh, Principal Scientist, ICAR-CIRB, Hisar,
Sh P.K. Tiwari F&AO, ICAR-DRMR, Bharatpur and Sh
Suresh Kumar, Chief Administrative Officer, ICAR-
CSWRI, Avikanagar were present in the meeting. Dr A.
Sahoo, Principal Scientist and Head, Dr Raghvender
Singh, Principal Scientist and Head and Dr A.K. Shinde,
Principal Scientist, Sh C.L. Meena, AF&AO and Sh
Neeraj Tanwar AO, ICAR-CSWRI, Avikanagar attended
the meeting as special invitee. Research and
development activities of institute were presented
before IMC members. Scientific, management,

administrative and finance of institute were discussed.
Institute Research Committee (IRC) Meeting

Annual Institute Research Committee (IRC) Meeting of
Institute was held during 8-10 May 2019 under the
Chairmanship of Dr A. Sahoo, Director (Acting), ICAR-
CSWRI, Avikanagar. Director welcomes Dr Vineet
Bhasin, Principal Scientist (AG&B), ICAR, New Delhi, all
the Heads, In-charges and Scientists of Main Campus
and Regional Stations. The progress of the research
projects was presented by PI of the project and findings
were discussed at length to strengthen the project out

come in scheduled time frame.

Annual Review Meeting of Network Project of Sheep
Improvement (NWPSI) and Mega Sheep Seed
Project (MSSP)

Annual review meeting of NWPSI and MSSP was held
on 19-20 May 2018 at Mahatma Phule Krishi Vidyapeeth
(MPKYV), Rahuri. Dr J.K. Jena, Deputy Director General
(AS), Dr K.P. Viswanatha, Vice Chancellor, MPKV,
Rahuri and Dr R.S. Gandhi, Assistant Director General
(APB) and Dr Arjava Sharma, Director (ICAR-NBAGR,
Karnal) were present in the meeting. Dr J.K. Jena

stressed the need to devise a successful and profitable

ICAR-Central Sheep & Wool Research Institute

120



commercial sheep farming model to meet the increasing
human demand for animal protein in the country. He also
underlined the importance to formulate appropriate
strategies to combat the effects of climate change as
sheep are mostly distributed in the regions with harsh

climatic conditions.

Dr K.P. Viswanatha shared the encouraging results
achieved by the university through successful
implementation of an integrated farming model in the
farmers' field. He stressed the need of gradually shifting
to an economically viable stall-fed sheep farming
system. Dr R.S. Gandhi called for exploiting
employment opportunities in the sheep sector. Dr Arjava
Sharma stressed for a need to identify the new ecotypes
or strains/breeds of sheep in different agro-ecological
zones. Dr Arun Kumar Tomar, Director (Acting)
presented the project coordinator's reports, action taken
report on the recommendations of last review meeting
and critical evaluation report of each unit. The progress
report of four farm based units and two field based units
under NWPSI and four units under MSSP were

presented and discussed.

National Workshop on Sheep Database Management

System

A workshop on Sheep Database Management System
was organised on 8-10 January 2019 in the institute by
Project Co-ordinator Cell, Network Project on Sheep

Improvement (NWPSI) and Mega Sheep Seed Project

“%  Sheep Database Management System R
08-10 ar=iail 2019
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(MSSP). During the workshop, hands on training for
working of the Sheep Database Management (DBMS)
Portal (www.sheepdbms.org.in) was given. DBMS
manual, standard data formats, tables and required

data were provided.
Farmers-Scientists Interactive Meets

A meeting was conducted with registered farmers of
Malpura sheep unit (ICAR-Mega Sheep Seed Project)
and AICRP goat unit on Sirohi on 9 July 2018 at
Avikanagar. Nearly 150 farmers participated and
queries of farmers on sheep management, economics
and the disease and prophylactic measures were
replied by the scientists. Ten rams and 3 bucks,
shepherd's kit and tree saplings were also distributed to
the farmers.

In collaboration with the Dalit Indian Chamber of

Commerce and Industry Dindigul Chapter and
Veterinary University Training Research Centre
(TANUAVAS), Dindigul, an interactive cum training
programme on improved cattle and goat husbandry
practices, for the farmers belonging to SC/ST of
nearby hilly villages viz., Kombaikaadu, Polur Poondy
and Mannavanur was conducted At SRRC,
Mannavanur on 5 September 2018. A total of 50
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livestock farmers including 35 farm women and aspiring

entrepreneurs attended the training programme.

The delegates of Asian Regional Conference on Goats
(ARCG-2018, 22-26 October 2018, Amity University,
Jaipur) visited and interacted with farmers in the institute
on 25 October 2018. More than 130 delegates of the
conference and 50 progressive farmers took part in the
event. Exhibition of institute technologies was displayed
for extending scientific know-how to delegates and
progressive farmers. A Farmers-Scientists Interaction
and technical session on 'Socio-economic, marketing
and financial issues in Asia' was also held.

Telecast of PM Kisan Samman Nidhi Scheme

The Institute has organized a programme on webcast of
“Man ki Bat” followed by launching “Pradhan Mantri
Kisan Samman Nidhi” on 24 February 2019. Sh Sukhbir
Singh Jounapuria, MP, Tonk — Swaimadhoupur and Sh
Kanhiya Lal Choudhary, MLA, Malpura-Todaraisingh
were presentin the programme. Sh Shankar Lal Thanda
and Sh Jugal Kishor Sharma, Members, Institute
Management Committee also attended the programme.
The other participants were representatives from the
District like CR/ Panchayant Sarpanch and press -
media. More than 500 farmers, 25 invitee and 300
employees have participated in the programme. An
exhibition for displaying institute technologies and live
animal germplasm was also organized for the benefit of
the farmers and Malpura sheep were distributed to poor

farmers under SCSP scheme.

Live-telecast programme for farmers

The institute organized a live telecast programme of

Hon'ble Prime Minister of India, Sh. Narendra Modi talk
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with farmers for doubling farmers' income by 2022 at
Chosla village under Farmer FIRST project. The
programme was attended by more than 40 farmers and

interacted with scientists for doubling farmers' income

and various schemes.
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58" Foundation Day of Institute

Institute celebrated its 58th foundation day on 4 January
2019. On this occasion, “Farmers-Scientist Sangosthi”
was organized and 600 farmers attended and interacted
with scientists. Institute technologies exhibited and elite

ram, buck and rabbit were shown to farmers. Hon'ble
MLA Shri Kanhaiya Lal Choudhary, Dr. R.S. Gandhi,
ADG (AP&B) and Dr. Gopal Lal Director, ICAR-NRCSS,
Dr. Khem Chand Director, ICAR-IGFRI, Dr. R.K. Sawal
Director, ICAR- NRCC, Dr. P.L. Saroj Director, ICAR-
ICAH and Col. Sh. K.S. Shekhawat, Executive Director,

Annual Report 2018-19

CWDB, Jodhpur graced the occasion and provided
valuable inputs for doubling the farmer's income. Dr
Arun Kumar, Director (Acting) elaborated the
technologies of institute developed in last 57 years for
the benefit of farmers and emphasized for scientific
rearing of sheep in order to enhance the farmer's
income. At the occasion, outstanding workers in
scientific, technical and administrative categories were
rewarded and best worker were also acknowledged in
“Swacha Bharat Abhiyan” for enthusiastic participation

atinstitute cleanliness.

3 IH !!ll_ll'lhli::_l:l’i'-}il,| ‘ I.
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HHATRAT BT MedT T & Iroer 24 wir &= # armar
2 3afeTy B SITeT | SuTeT i B § BRe BT T Rl
1Y 1ot fAST @l fohdTe ST & &) & Suere 7 |

S IR TR G & e €. 3R FAR AR 7 370
Haee § W e fBar & a1 o < W) ard
I w0 A EE H & PN | I=H AN PeT fb AT < B
AEPIT A ST BT © TAT HIIRI BT S 8191 <2 & foy
3regl a1 @ | fEdl SIRAY drefl ol & 9% &1 o SR €

ICAR-Central Sheep & Wool Research Institute

125




Annual Report 2018-19

34Ty BART TR f2d) & TaR—INR & forv 3iR 3ifdsd
CENIRS

Td ST HTIyor ey e, TeamHl 8 wre st
forar e | 24 were & <RTA Sfaner), yee H, are—faars,
{2 fewor Uy oikad, YR W JAdrs ¥ f3a) <oy, 3
Ry, arprferd Ao, gfior, = oY U3 gd UieR

a3, TaRfd bfaar aferaframd smanfid & T |

= [
3 9
(5oT] AT 351 e 23 -

Bfq T BT AT
=TT 16.09.2018 BT AT — YR I @, &Y et fagry
aTSTUY Bl Sh gRT T Bfadisi I srgiviell 39 & ford

.....

BT THAT BT AT fbaT 137 | T Bfaar = <.
TSI GRT I BRI FGATHR SAIsi b1 7 A |

WP MR IR

I # f&HTd 20.04.2018 BT TH 3 AT B GRYS
ERT W & forv RuiRa daadta waeodr sri A
(THINTH: 2017—2022) W fRaR & zat &1 78 | F9g —
I R G & A= 9rT 3 Weed eried mafra
T 17 | HRere feere 7 @ YR NI & T80 AWIg
FHTIHA B YOI HRAd g WA & Al Iy,
BTN, HHANRAT Ud ST HHANRAT B weadl b
I fEerTs | feTiar 16 | 22 IR 2018 T HLATH URWR #
BIM®RS TRUTAR — TOR H19 & ST &g SITHhdT
wwre mAfod fdar | e uReR # e aral
Sfad 3rafdrs | HFRe IR &) TS |

AT HETAT T & 1509 ST=1 99 IIT & d&d Qi 15
AR & 2 s/acar 2018 Td 16 ¥ 31 AR 2018 Th
HHATRA G H1¥ g Aeafis faererl & Aeamadl vd B3
ERT AT U 59 3ifTasd Tidl # wreadl SITsaddr Nell d
uerell o R FRARYT 9 SUART W BRI, gee,
el TR SR Brieha ST faby g |

7Y, fHFR H 1 ISR, AR vd Bl gRr
BRI Ud IHS M-I FHTS TAT WIRY & BRIHA
MR fhy 1Y | TS BRIHH ¥aedl TEars (16 3 31
faTaR 2018) % SR Y MR T 7T | AT HeTeHT
M & 1504 STH 99 Ioqd P HAN B WESdl &
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International Day of Yoga

Yog Shivir was organised from 15 to 20 June 2018 in
the institute. It was also celebrated at three Regional
Stations on 21 June 2018. A workshop on Yoga — the
art of living — understand, know and adopt was also
organized to elaborate the importance of yoga in daily

routine and whole life.

Annual Report 2018-19

Hands on training for machine shearing of Sheep
at Rishikesh

Under ATMA scheme cafeteria activity B-2(a) sheep
farmers (39) associated with Magra field unit were
provided training on machine shearing of sheep at
Rishikesh Farm, Uttarkhand Sheep and Wool
Development Board, Uttarakhand from 05-11 March,
2019. Aim of training was to sensitize the sheep
farmers to learn the techniques related to handling of

shearing machine and to adopt the machine shearing.
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World Soil Health Day Celebration

The World Soil Health Day was celebrated on 5
December 2018 at village Kerwalia (Malpura). On this
occasion, Kisan Gosthi, Health camp and collection of
soil samples from farmer's field were organized for

analysis. More than 80 farmers including 23 women

participated and interacted with scientist of the institute.
Dr Arun Kumar, Director (Acting) elaborated the
importance of soil health for sustaining the production in
future and emphasized that application of fertilizers
should be made only after knowing the fertility status of
the soil. Dr Rajendra Prasad, Director (Acting) Central
Institute for Research on Cattle, Meerut explained the
ways to keep the soil productive and healthy by
application of organic manures. He also narrated that
soil health not only affects health of the plant but also
human and animal health too. In the animal health
camp, 14 sheep and goat flocks (900 animals), and 30
cattle and buffalos were examined and treated for
different ailments. A total of 30 samples were collected
from 15 locations for the analysis.

Visits of Dignitaries

Dr Trilochan Mohapatra, Secretary, DARE and Director
General, ICARand DrJ.K. Jena, DDG (AS), ICAR, New
Delhi visited ICAR-ARC (CSWRI), Bikaner on 2
October, 2018. Dr OP Yadav, Director, ICAR-CAZRI,
Jodhpur, Dr PL Saroj, Director, ICAR-CIAH, Bikaner,
Dr BN Tripathi, Director, ICAR-NRCE, Hisar were also
present. Dr Trilochan Mohapatra suggested for adopting

integrating farming system to double the income of

farmers by 2022 and advised to collaborate with ICAR

institutes for improving livelihood and nutritional security

of the farmers. Magra rams were also distributed to

adopted farmers.

Dr Lalit K. Panwar, Vice Chancellor, Rajasthan Skill

ILD University, Jaipur inaugurated a self-sponsored
twenty-one day training programme on “Basic
Research Tools for Textile Testing and Textile
Chemistry on 31 July 2018 in the institute. Dr Panwar
appreciated the research efforts made by the Institute
and he stressed upon the need for skill development

programmes for generating employment and visibility

of the Institute. He suggested one-year diploma
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course on skilled development in sheep farming and
wool products in affiliation with Rajasthan Skill ILD

University, Jaipur.

e[ SR & [FRH S ISTHAR X U4 STd] S
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g, Ui RISFIR gad! & olfddr g awawi
SRIGAT T & ford Gea QT | §eer 3 =t 2 BRihH!
R fafrar <4 g, SF 9arn & WS, 99 9 W

UTel &1 f98R 5T & 3[R TR0 8 | S2i f98R WRaR
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Application Module Developed

AVIMITRA - An Android application: On the occasion
of National Sheep and Wool Fair held on 29" September

Iqare 5 b
T R
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2018 at Institute, an android based application “Avimitra”
was launched by Sh Radha Mohan Singh, Hon'ble Union
Minister for Agriculture and Farmers Welfare and
President ICAR. Through this android platform, the
scientific information can easily be delivered to sheep and
rabbit farmers on their smart phones. This app was
designed in Hindi so that delivery of information and
education is no more a difficult task. All information
pertaining to sheep and rabbit husbandry is compiled in
“Avimitra” in such a way that accuracy and updating is
irrefutable. Scientific husbandry of sheep and rabbits in
breeding, feeding, health aspects with lot of practical
guidelines is being delivered to the farming community.
“Avimitra” is available in Google play store and
downloadable at free of cost. This handy consultant for
sheep and rabbit farming will remain a potent tool for
doubling the farm income as envisioned by Hon'ble Prime
Minister of India.

AVIMEGH: An android based application for sheep digital
data recording for the sheep breeders involved in the

.92

HIB 3T
ICAR

Malpura project was developed. This is a step forward for

the establishment of the community-based breeding
program (CBBP). The application is called AVIMEGH
(Avi: sheep; Megh: cloud). This is a cloud for storage,
retrieval and analysis of the data on real time for CBBP.

Sheep Database Management System: It is a web
portal (www.sheepdbms.org.in) developed as the
database repository for sheep. Sheep Database
Management System (DBMS) is an online database
repository system designed to collect data from different
centres working on sheep breeding and management at
different places all over the India. It will work as central
databank for all routinely collected and research
generated breeding data and will be maintained at PC unit
of Network Project on Sheep Improvement / Mega Sheep
Seed Project at ICAR-Central Sheep and Wool Research
Institute, Avikanagar. All the data will be available on
website as online server-based storage and only
authorized persons will have access to the database. In
this database the scientific data from different centres will
be uploaded in the provided format on website for different
traits viz inventory, adult weight, reproduction, wool
quantity, wool quality, morbidity, mortality, sale of
germplasm and disposal. All database files will be
available to use for the research and other analysis work
at one place. DBMS has also provided the format for
finance related data such as budget received and

expenditure.
Sports

In the year 2018-19, the sports persons of the institute
performed excellent in zonal (west-zone) and inter-
zonal sports tournaments. In ICAR zonal sports
tournament (west zone) at ICAR-IGFRI, Jhansi, a total
of 32 participants of the institute won 3 gold medal in
Basketball, Volleyball Smashing, Volleyball Shooting
and 3 bronze medal in athletic events (100 M, 400 M and
Cycle race). In ICAR inter-zonal sports meet at ICAR-

IVRI, Izatnagar, 13 players of the institute represented
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for 3 sports events (Basketball, Volleyball Smashing and Basketball and Volleyball Shooting). The institute

Volleyball Shooting) and got medals in all the 3 events became consequently second time ICAR Champion in

(Gold medal in Volleyball Smashing and silver medals in Volleyball Smashing.
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TRAINING AND CAPACITY BUILDING

Participant Period

Training programme

Venue

GG Sonawane 23-25Jul, 2018

Jyoti Kumar
LR Gurjar 30Jul-19 Aug, 2018
Banwari Lal 02-22 Sep, 2018
Raj Kumar 24-29 Sep, 2018
28 Nov-18Dec, 2018
Pachaiyappan K 24-310ct, 2018
30-31Jan, 2019
Krishnappa B 01-21 Nov, 2018
AK Shinde 17-22 Dec, 2018
DB Shakyawar 18-29 Dec, 2018

G Nagarajan 14-23 Jan, 2019

Ashish chopra 08-10Jan, 2019
HK Narula

Seiko Jose 11-15Feb, 2019
Vinod Kadam 04-06 Feb, 2019
Indu Devi 25Feb-17 Mar, 2019
VK Saxena 26-29 Mar, 2019

Scientists

WHO-NET Antimicrobial Resistance

Skill Development through Technological
Interventions for Doubling the Farmers Income
Fodder Management Strategy for Sustainable
Livestock Production Under ---Scenario

Innovative Practice in Extension Research and

Evaluation

Winter School on ICT Interventions for

Agricultural Development
Organic Animal Husbandry

Annual Accreditation Training for Organic

Standards

Winter Schoolon Climate Change Led Abiotic
and Biotic Stress in Farm Animals and
Amelioration with Nutrition and Physiological

Approaches

MDP on Priority Setting, Monitoring and

Evaluation (PME) of Agricultural Research

Projects
MDP on Leadership Development
(a pre-RMP programme)

Laparoscope Aided Artificial Insemination and

Embryo Transferin Sheep

Training Course cum National Workshop on

Sheep Data Base Management

Nanostructures - Nanoparticles and Thin
Films: Synthesis and Characterization

Training on Fibre reinforced composites

National Training programme on Tools for
genetic improvement of Animal Welfare and

Productivity

Training on Advances in Immunology, Immune
Monitoring and Immunotherapy FOCiS Advanced
Course in Basic and Clinical Immunology

ICAR-IVRI, Izatnagar

Udaipur

SKRAU, Bikaner

ICAR-NAARM,
Hyderabad

ICAR-IVRI, Izatnagar
APEDA, New Delhi

ICAR-NAINP,
Bangaluru

ICAR-NAARM,
Hyderabad

ICAR-CSWRI,
Avikanagar
ICAR-CSWRI,
Avikanagar
MNIT, Jaipur

ICAR-CIRCOT,
Mumbai
ICAR-NDRI, Karnal

Federation of Clinical
Immunology Society,

Jaipur
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Participant Period Training programme Venue
Technical staff
JP Meena 24-25Apr,2018  ICAR Official Language Managementand ICAR-CRIDA,
New Directions Hyderabad
VPS Poonia 24 Aug, 2018 Elsevier Empowering Agriculture Researchin ~ CCSHAU, Hisar
India in Association with CeRA
50ct, 2018 Training Program on J-Gate@CeRA MPUAT, Udaipur
Regional Ambassador training program for
Western Region
JP Bairwa 14-20Sep,2018 Farm Management ICAR-IIFSR,
Modipuram, Meerut
RK Meena 06-11Sep,2018  Analysis of Experimental data ICAR-NAARM,
Hyderabad
16-22Jan, 2019  Training program on Automobile
Maintenance, Road Safety and Behavioural Skills  ICAR-CIAE, Bhopal
S. Srivastav 04-10,Oct, 2018  Motivation, Positive Thinkingand Communication ICAR-NAARM,
Skill for Technical Staff Hyderabad
Mukesh Chopra 04-10,0¢ct, 2018  Motivation, positive thinking and communication ICAR-NAARM,
skill for technical staff Hyderabad

Shivji Ram Jat

Shashank Jain
Pappu Meena
Manish Badola
Harshit Agarwal

19-25Feb, 2019

04-06 Jul, 2018

05-10Jul, 2018

23-24 Jan, 2019

Training program on Automobile Maintenance,

Road Safety and Behavioural Skills

Administrative and Finance staff

Orientation Courses in Records Management for

Record Officers (2018-19)

Establishment and Financial Matters for
Assistant/ AAOs/AOs/JAO/AF&AQO/Section

officers of ICAR

Training program on e-office

ICAR-CIAE, Bhopal

Bhopal

ICAR-CCARI, Goa

New Delhi
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PUBLICATION

Research Papers

Aderao GN, Sahoo A, Bhatt RS, Kumawat PK and Soni L.
2018. In vitro rumen fermentation kinetics, metabolite
production, methane and substrate degradability of
polyphenol rich plant leaves and their component complete
feed blocks. Journal of Animal Science and Technology 60:
26 doi: 10.1186/s40781-018-0184-6.

Bhatt RS and Sahoo A. 2019. Effect of adding formaldehyde
treated protein alone and with Saccharomyces cerevisiae
in diet on plane of nutrition, growth performance, rumen
fermentation and microbial protein synthesis of finisher
lambs. Small Ruminant Research 171: 42-48.

Bhatt RS, Soni L and Sahoo A. 2019. Methane production and
microbial protein synthesis in adult sheep fed total mixed
ration as mash and as complete feed block. Carbon
Management. https://doi.org/10.1080/17583004.2019.
1586280.

Bahire SV, De Kalyan, Jyotsana B, Kumar Vijay, Kumar D,
Kartaria Meena and Kumar S. 2019. Influence of fecundity
gene on oestrus synchronization and gonadal steroid
levels in booroola carrier and non-carrier ewes. Indian
Journal of Small Ruminants 25: 45-49.

De K, Saxena, VK, Balagnur K, Kumar D and Naqvi SMK.
2018. Effect of short-term seclusion of sheep on their
welfare indicators. Journal of Veterinary Behavior 27: 1-7.

De K, Kumar D, Saxena VK, and Naqvi, SMK. 2018.
Physiological response of crossbred sheep under
nutritional scarcity. Tropical Animal Health and Production
51:723-728.

De K, Swarnkar CP, Prince LLL and Ali SF. 2019.
Interrelationship between late gestational ewe factor and
early life lamb factors in semi-arid tropical region. Tropical
Animal Health and Production 51: 249-255.

Gadekar YP, Jairath G, Shinde AK and Chauhan IS. 2018.
Carcass traits and meat quality of Kendrapara sheep:
newly recognised sheep breed of India. Haryana
Veterinarian 57: 156-158.

Gadekar YP, Shinde AK, Jairath G and Bhatt RS. 2019. The
quality of sheep milk and its products. Indian Journal of
Dairy Science 72: 119-121.

Gowane GR, Akram N, Misra SS, Prakash Ved and Kumar
Arun. 2018. Genetic diversity of Cahi DRB and DQB1
genes in Sirohi goat. Journal of Genetics 97:483-492.

Gowane GR, Swarnkar CP, Misra SS, Kumar R and Kumar A.
2018. Construction of selection criteria for Haemonchus
contortus resistant strains of Avikalin and Malpura sheep.
Animal DOI: 10.1017/S1751731118003749.

Gowane GR, Lee SH, Clark S, Moghaddar N, Al-Mamun HA
and Van Der Werf JHJ. 2018. Effect of selection on bias
and accuracy in genomic prediction of breeding values.
BioRxiv. doi:https://doi.org/10.1101/298042.

Gowane GR, Kumar Arun and Nimbkar C. 2019. Challenges and
opportunities to livestock breeding programmes in India.
Journal of Animal Breeding and Genetics DOI: 10.1111/
jbg.12391.

Gowane GR, Prince LLL, Paswan C, Sharma RC and Naqvi
SMK. 2018. Migration pattern of Desi sheep of Gujarat — a
note. Journal of Livestock Biodiversity 8: 16-19.

Gurjar LR and Raj Kumar. 2018. Coping strategies adopted by
sheep farmers for meeting their family needs in semi arid
Rajasthan. Indian Journal of Small Ruminants 24: 360-362.

Jose S, Shanmugam N, Das S, Kumar A and Pandit P. 2018.
Coating of light weight wool fabric with nano clay for fire
retardancy. Journal of The Textile Institute 110: 764-770.

Jyoti, Akram N, Kumar R, Kashyap SK, Kumar Arun and
Gowane GR. 2018. Variability of Myostatin gene and its
association with growth traits in Malpura sheep. Indian
Journal of Small Ruminants 24: 230-238.

Jyotsana B, Krishnappa B, Bahire S, Meena AS, Kumar D, Naqvi
SMK and Kumar S. 2019. In-vitro fertilization of sheep
oocytes with Patanwadi semen. Indian Journal of Small
Ruminants 25:41-44.

Kumar Jyoti, Sonawane GG, Pandian SJ and Kumar R. 2019.
Detection of Corynebacterium pseudotuberculosis by SYBR
Green real time PCR. International Journal of Current
Microbiology and Applied Sciences 8: 1693-1698.

Kumar R, Meena AS, Chopra A and Kumar Arun. 2018. Keratin
gene expression differences in wool follicles and sequence
diversity of high glycine-tyrosine keratin-associated proteins
(KAPs) in Magra sheep of India. Journal of Natural Fibers
DOI: 10.1080/15440478.2018.1558157.

Mahala S, Saini S, Kumar A, Prince LLL and Gowane GR. 2019.
Effect of non-genetic factors on growth traits of Avikalin
sheep. Small Ruminant Research 174:47-52.

Mallick PK, Venkatraman R, Thirumaran SMK, Rajapandi S,
Nagarajan G, Murali G and Rajendiran AS. 2018. Population
structure and effect of inbreeding on lamb growth in closed
flock of Bharat Merino sheep. Indian Journal of Small
Ruminants 25: 31-36.

Maurya VP, Sejian V, Kumar D and Naqvi SMK. 2019. Impact of
heat stress, nutritional stress and their combinations on the
adaptive capability of Malpura sheep under hot semi-arid
tropical environment. Journal of Animal Behaviour and
Biometeorology 7: 31-38.

Meena HC, Shakyawar DB and Varshney RK. 2019. Tensile and
frictional properties of wool-cotton union khadi fabrics.
Journal of Natural Fibers, doi.org/10.1080/15440478.2019.
1568348.

Mohan G, Gowane GR, Kumar Arun and Chakravarty A.K. 2018.
Replacement rate and its components in Malpura sheep in
an organized farm of Rajasthan. Indian Journal of Small
Ruminants. 24:221-224.
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Mohapatra A, De K, Kumar D, Naqvi SMK and Singh R. 2018.
Seasonal rhthmicity of thermoregulatory physiological
responses in fat-rumped sheep under semi-arid tropical
environment. Biological Rhythm Research DOI: 10.1080/
09291016.2018.1518213.

Paul RK, Krishnappa B, Kumar D and Naqvi SMK. 2018.
Modulation of seminal plasma content improves the quality
attributes of ram spermatozoa during liquid preservation.
Reproduction in Domestic Animals 53: 1200-1210.

Paul RK, De K, Thirumurgan P and Sahoo A. 2018. Biological
rhythmicity of the plasma antioxidant defence in lambs
following supplementation of micronutrients or providing
shelter in temperature-controlled microenvironment in
summer. Biological Rhythm Research, doi.org/10.1080/
09291016.2018.1464625

Prakash, Yadav SBS, Pannu U, Chopra A, Narula HK and
Patel AK. 2019. Selection indices for improvement in body
weights and fleece weight in Chokla sheep. Indian Journal
of Small Ruminants 25: 19-24.

Prakash V, Sharma RC, Prince LLL and Kumar A. 2019. Milk
yield potential of prolific Avishaan and GMM sheep and
their association with overall ewe productivity. Indian
Journal of Small Ruminants 25: 25-30.

Ranjan R, Vyas S, Sonawane GG and Patil NV. 2018.
Lymphadenitis caused by Corynebacterium
pseudotuberculosis in a dromedary (Camelus
dromedaries) herd. Journal of Camel Practice and
Research 25: 45-48.

Saha S, Kumar D and Naqvi SMK. 2018. Estrus induction and
artificial insemination in acyclic ewes under field conditions
of semi-arid region of Rajasthan. International Journal of
Livestock Research 8: 248-254.
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De K. 2019. Immunological and plasma antioxidant
response following protection of newborn lambs from cold
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Santra A and Karim SA. 2019. Chemical composition and in
vitro ruminal fermentation of common tree forages in the
semi-arid range lands of India. Indian Journal of Animal
Sciences 89:442-447.

Saxena VK, Diaz A and Scheerlinck JPY. 2019. Identification
and characterization of an M cell marker in nasopharynx-
and oropharynx-associated lymphoid tissue of sheep.
Veterinary Immunology and Immunopathology 208: 1-5.

Shakyawar DB, Shanmugam N, Kumar A, Kadam VV and
Jose S. 2018. Utilization of Indian wool in decentralized
sector: An overview. Indian Journal of Small Ruminants
24:195-208.

Sharma P, Pant S and Kumar A. 2018. Wool/acrylic blended
hand spun yarns and khadi fabrics: Influence of the fiber
and yarn parameters on the fabric mechanical properties.
Man-Made Textiles in India46: 47-52.
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Sharma SC, Balai RC and Sahoo A. 2018. Effect of pasture
type, phosphorus levels and phosphate solubilizing
bacteria on forage productivity under agroforestry system
in semi-arid regions. Journal of Agriculture and Ecology 5:
42-49.

Sharma SC, Sahoo A and Chand Roop. 2019. Potential use of
waste wool in agriculture: an overview. Indian Journal of
Small Ruminants 25: 1-12.

Shinde AK, Gadekar YP and Jairath G. 2018. Carcass traits
and meat quality of Malpura sheep of semi-arid area at
different slaughter age. Indian Journal of Small Ruminants
24:308-314.

Singh F, Sonawane GG and Meena RK. 2018. Molecular
detection of virulent Mannheimia haemolytica and
Pasteurella multocida in lung tissues of pneumonic sheep
from semiarid tropics, Rajasthan, India. Turkish Journal of
Veterinary and Animal Sciences 42: 556-561.

Singh F, Sonawane GG and Meena RK. 2018. Pathology,
isolation and characterisation of virulent and diverse
Mannheimia haemolytica and Pasteurella multocida
associated with fatal pneumonia in sheep.
Comparative Clinical Pathology DOI: 10.1007/s00580-
019-02916-z.

Singh H, Gahlot GC, Narula HK, Pannu U and Chopra A. 2018.
Genetic parameters for wool production and quality traits in
Magra sheep. Veterinary Practioner 19: 119-122.

Soun B, Kaur D and Jose S. 2018. Effect of Transglutaminase
enzyme on physico-mechanical properties of Rambouillet
wool fibre. Journal of Natural Fibers DOI: 10.1080/
15440478.2018.1534187.

Swarnkar CP and Singh D. 2018. Rhythmicity in thermal
humidity index and regulation of Haemonchus contortus in
sheep of semi-arid tropical Rajasthan. Biological Rhythm
Research DOI: 10.1080/09291016.2018.1515806

Swarnkar CP, Khan FA and Singh D. 2019 Prevalence of fluke
infestation in sheep flocks of Rajasthan, India. Biological
Rhythm Research DOI: 10.1080/09291016.2019.
1600262

Swarnkar CP, Narula HK and Chopra A, 2019. Risk factor
analysis for neonatal lamb mortality at an organized farmin
arid Rajasthan. Indian Journal of Small Ruminants 25: 59-
69.

Vedamurthy GV, Ahmad H, Onteru SK and Saxena VK. 2019.
In silico homology modelling and prediction of novel
epitopic peptides from P,, protein of Haemonchus
contortus. Gene 703: 102-111.
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Bulletin
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Thirumaran SMK, Thirumurugan P, Nagarajan G, Rajendiran
AS, Pachaiyappan K and Murali G. 2018. Bharat Merino
and Avikalin sheep. SRRC (ICAR-CSWRI) Mannavanur.

Training Manual
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Kumar D, De K, Sankhyan SK and Kumar Arun. 2018.
Advances in sheep production and utilization. ICAR-
Central Sheep and Wool Research Institute, Avikanagar.
239 page.

Kumar D, Kumar Raj, Sankhyan SK and Kumar Arun. 2019.
Advances in small ruminant production system. ICAR-
Central Sheep and Wool Research Institute, Avikanagar.
165 page.

Jose S and Kadam VV. 2019. Natural dyeing and herbal
finishing. ICAR- Central Sheep and Wool Research
Institute, Avikanagar

Kadam VV and Jose S. 2018. Basic research tools in textile
testing and textile chemistry. ICAR- Central Sheep and
Wool Research Institute, Avikanagar

Shakyawar DB and Kadam VV. 2019. Wool processing. ICAR-
Central Sheep and Wool Research Institute, Avikanagar

Paul RK, Kumar V and Singh R. 2018. Molecular techniques in
sheep reproduction. ICAR- Central Sheep and Wool
Research Institute, Avikanagar. 164 page.

Krishnappa B, Kumar D, Bahire SV, Singh R and Kumar Arun.
2018. Laproscopic aided artificial insemination and
embryo transferin sheep. 129 page.

Invited Papers

Bhatt RS, Sahoo A and Sankhyan SK. 2018. Rabbit nutrition
and economic feeding for higher returns. In: XI Biennial
Conference of Animal Nutrition Association, Bihar Animal
Science University, Patna, 19-21 Nov.

Khan FA. 2019. Biological control of ovine Haemonchus
contortus using nematophagus fungi at organized farm. In:
National Seminar on Current Scenario and Future Strategies
for Augmenting Productivity of Small Ruminants. Bihar
Animal Sciences University, Patna, Bihar, 14-16 Feb.

Kumar Arun, Gowane GR and Misra SS. 2019. Overall view of
sheep production in India. In: National Seminar on Current

Scenario and Future Strategies for Augmenting
Productivity of Small Ruminants. Bihar Animal Sciences
University, Patna, Bihar, 14-16 Feb.

Kumar Arun, Misra SS, Chauhan IS and Gowane GR. 2019.
Small ruminant production in dryland India: status,
challenges and opportunities. In: 13" International
Conference on Development of Drylands: Converting
Dryland Areas from Grey into Green. International Dryland
Development Commission and Arid Zone Research
Association of India, Jodhpur, 11- 14 Feb.

Kumar Arun, Gowane GR, Gadekar YP and Shinde AK. 2018.
Sustainable sheep production: a way forward. In: National
Workshop on Sustaining Animal Food System, ICAR-IVRI,
Izatnagar, 6 Sep.

Naqgvi SMK and Kumar D. 2018. Development of reproductive
technologies for augmenting mutton production in India. In:
Annual Conference on Propelling Transition towards
Sustainable Food Production through Relinking
Physiological Strategies for Addressing Contemporary
Challenges, ICAR-IVRI, Izatnagar, 22-23 Dec.

Naqvi SMK, Mohapatra A, Kumar V and Singh R. 2018. Abiotic
stress and its management in sheep production under
semi-arid climatic environment. In: National Symposium
on Augmentation of Animal Productivity under changing
socio-economic Scenario, ICAR-NDRI, Karnal, 27-28 Nov.

Naqvi SMK and Shinde AK. 2019. Innovation in sheep farming
to double the income of farmers. In: XXVI Annual
Convention of the Animal Society of Animal Production
and Management and National Conference on Innovations
in Animal Production for Sustainability and Doubling
Farmer's Income. Kerala Veterinary and Animal Sciences
University, Thrissur, Kerala 23-25 Jan.

Narula HK and Kumar Ashok. 2019. Potentials and
possibilities of entrepreneurship in sheep rearing. In:
National Seminar on Entrepreneurship and Innovation in
Agriculture for Socio-Economic Empowerment of
Farmers, SKRAU, Bikaner, 31 Dec.

Patil NV, Kumar D, Singh Raghevendra, Narnaware SD,
Swami SK and Nagarajan G and Patel AK. 2019.
Therapeutic utility of desert camel in using milk as
functional food and using camelid nanobody in
immunotherapy. In: 13" International Conference on
Development of Drylands: Converting Dryland Areas from
Grey into Green. International Dryland Development
Commission and Arid Zone Research Association of India,
Jodhpur, 11-14 Feb.

Paul RK, Krishnappa B, Kumar D and Singh R. 2018. Newer
concept in ram semen preservation. In: VI Annual
Convention and National Symposium on Newer concepts
and approaches for improvement in animal health and
production, CVAS, Navania, Udaipur, 13-14 Dec.

Sahoo A, Bhatt RS and Sankhyan SK. 2019. Stall feeding in
small ruminants: revisiting commercial production. In:
National Seminar on Current Scenario and Future
Strategies for Augmenting Productivity of Small
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Ruminants. Bihar Animal Sciences University, Patna,
Bihar, 14-16 Feb.

Shakyawar DB, Kadam VV and Jose S. 2018. Natural fibre
reinforced composites. In: International Conference on
Advances in Textile Materials and Processes, Kanpur, 19-
20 Nov.

Shinde AK. 2018. Goat Farming — A Pathway for Poverty
Alleviation in India. In: Asian Regional Conference on
Goats (ARCG-2018), Amity University, Jaipur, 20-26 Oct.

Shinde AK, Gadekar YP and Soni Arvind. 2018. Prospects of
sheep meat production and its value addition for doubling
the farmers' income. In: International Symposium and 8"
Conference of Indian Meat Science Association
(IMSACON-VIII) on Technological innovations in muscle
food processing for nutritional security, quality and safety,
Faculty of Veterinary and Animal Sciences, West Bengal
University of Animal and Fishery Sciences, Kolkata, 22-24
Nov.

Shinde AK, Gadekar YP and Soni Arvind. 2019 Scope and
prospects of dairy sheep farming in India for functional and
healthy milk and cheese production. In: National Seminar
on Current Scenario and Future Strategies for Augmenting
Productivity of Small Ruminants. Bihar Animal Sciences
University, Patna, Bihar, 14-16 Feb.

Singh R, Paul RK and Kumar V. 2018. Artificial insemination in
sheep using cryopreserved semen: limitations, present
status and future scope for improvement. In: National
Symposium on Augmentation of Animal Productivity under
changing socio-economic Scenario, ICAR-NDRI, Karnal,
27-28 Nov.

Singh R. 2019. Bio-active potential of sheep milk and its
therapeutic utilization. In: National Seminar on Current
Scenario and Future Strategies for Augmenting
Productivity of Small Ruminants, Bihar Animal Sciences
University, Patna, 14-16 Feb.

Swarnkar CP. 2019. Some thoughts on epidemiology and
management of gastrointestinal nematodes in small
ruminants of India. In: National Seminar on Current
Scenario and Future Strategies for Augmenting
Productivity of Small Ruminants. Bihar Animal Sciences
University, Patna, Bihar, 14-16 Feb.

Abstracts in Seminars /Symposium /Conferences

Aderao GN, Sahoo A, Kumawat PK, Bhatt RS and Sharma P.
2018. Effect of feeding tanniferous complete feed block on
nutrient utilization, growth performance and rumen
fermentation attributes of early weaned lambs. In: Xl
Biennial Conference of Animal Nutrition Association, Bihar
Animal Science University, Patna, 19-21 Nov.

Bahire SV, Kumar V, Krishnappa B, Kumar D, Naqvi SMK,
Kataria M and Kumar S. 2018. In vivo isolation, culture and
characterization of granulosa cells from Booroola carrier
and non-carrier ewes. In: Asian Regional Conference on
Goats (ARCG-2018), Amity University, Jaipur, 20-26 Oct.
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Bahire SV, Kumar V, Kumar D, Paul RK, Kataria M and Kumar
S. 2018. Effect of anti-BMPR1B antibody on the gene
expression profile of granulosa cells of Booroola carrier
and non-carrier ewes. In: National Symposium on
Augmentation of Animal Productivity under Changing
Socio-economic Scenario, ICAR-NDRI, Karnal, 27-28
Nov.

Bhatt RS, Soni LK and Sahoo A. 2018. Methane emission in
adult sheep fed complete feed block made of non-
conventional feed resources of arid and semi-arid region.
In: National Seminar on Current Scenario and Future
Strategies for Augmenting Productivity of Small
Ruminants. Bihar Animal Sciences University, Patna,
Bihar, 14-16 Feb.

Bhatt RS, Soni LK, Sharma P, Sahoo A and Gadekar YP.
2018. Carcass traits, fatty acid composition and
conjugated linoleic acid profile of finisher Malpura lambs
fed linseed and calcium soap added diet. In: XI Biennial
Conference of Animal Nutrition Association, Bihar Animal
Science University, Patna, 19-21 Nov.

Bhatt RS, Sahoo A, Kumar L and Sharma P. 2019. Methane
emission and nutrient utilization, microbial protein
synthesis and growth performance in finisher lambs fed
complete feed block with tree leaves available in semi-arid
region. In: National Seminar on Current Scenario and
Future Strategies for Augmenting Productivity of Small
Ruminants. Bihar Animal Sciences University, Patna,
Bihar, 14-16 Feb.

Bhatt RS, Sahoo A, Sankhyan SK and Meena MC. 2019.
Effect of rearing lambs on milk replacer and weaning at
sixty and ninety days of age. In: National Seminar on
Current Scenario and Future Strategies for Augmenting
Productivity of Small Ruminants. Bihar Animal Sciences
University, Patna, Bihar, 14-16 Feb.

Chaturvedi OH, Rajaravindra KS and Devi Kiran. 2018. Effect
of milk replacer feeding on growth performance of lambs
during pre-weaning phase. In: Asian Regional Conference
on Goats (ARCG-2018), Amity University, Jaipur, 20-26
Oct.

Chauhan IS, Misra SS, Gowane GR and Kumar Arun. 2018.
Survival analysis of Sirohi goat kids by Frailty survival
model. In: Asian Regional Conference on Goats (ARCG-
2018), Amity University, Jaipur, 22-26 Oct.

Chauhan IS, Misra SS, Gowane GR, Mallick PK and Kumar
Arun. 2019. Survival analysis of Sirohi goat kids by random
coefficients model. In: Nation Symposium on Animal
Genetic Resources for Food and Social Security and XVI
Annual Convention of SOCDAB, ICAR-NBAGR, Karnal, 7-
8 Feb.

Chopra A, Narula HK, Kumar Arun and Prince LLL. 2019.
Level of inbreeding and its effect on different traits in
Chokla sheep in Rajasthan. In: Nation Symposium on
Animal Genetic Resources for Food and Social Security
and XVI Annual Convention of SOCDAB, ICAR-NBAGR,
Karnal, 7-8 Feb.

ICAR-Central Sheep & Wool Research Institute

137



Annual Report 2018-19

Chopra A, Narula HK, Kumar Ashok and Prince LLL. 2019.
Improvement in growth performance of Chokla sheep: A
promising breed of Rajasthan. In: National Seminar on
Current Scenario and Future Strategies for Augmenting
Productivity of Small Ruminants. Bihar Animal Sciences
University, Patna, Bihar, 14-16 Feb.

De K, Sharma S, Kumawat P, Kumar D and Sahoo A. 2019.
Effect of desert cooler on amelioration of heat stress in
ewes under semi-arid region. In: National Seminar on
Current Scenario and Future Strategies for Augmenting
Productivity of Small Ruminants. Bihar Animal Sciences
University, Patna, Bihar, 14-16 Feb.

Gadekar YP and Shinde AK. 2018. Best from the waste: rabbit
fur processing for doubling the farmer's income. In:
International Symposium and 8" Conference of Indian
Meat Science Association (IMSACON-VIII) on
Technological innovations in muscle food processing for
nutritional security, quality and safety, Faculty of
Veterinary and Animal Sciences, West Bengal University
of Animal and Fishery Sciences, Kolkata 22-24 Nov.

Gadekar YP, Shinde AK and Bhatt RS. 2018. Effect of vacuum
packaging on the quality of mutton snacks. In: International
Symposium and 8" Conference of Indian Meat Science
Association (IMSACON-VIII) on Technological
innovations in muscle food processing for nutritional
security, quality and safety, Faculty of Veterinary and
Animal Sciences, West Bengal University of Animal and
Fishery Sciences, Kolkata 22-24 Nov.

Gadekar YP, Soni A, Shinde AK and Bhatt RS. 2019. Effect of
rearing Malpura lambs under intensive and intensive along
with strategic grazing systems on carcass traits. In:
National Seminar on Current Scenario and Future
Strategies for Augmenting Productivity of Small
Ruminants. Bihar Animal Sciences University, Patna,
Bihar, 14-16 Feb.

Gowane GR, Akram N, Misra SS, Chopra A and Kumar Arun.
2018. The breeding structure of the Indian sheep
resources: Impact of effective population size on the
genetic architecture of the population. In: Asian Regional
Conference on Goats (ARCG-2018), Amity University,
Jaipur, 20-26 Oct.

Gowane GR, Swarnkar CP, Misra SS, Kumar R and Kumar
Arun. 2019. Construction of selection criteria for
Haemonchus contortus resistant strains of Avikalin and
Malpura sheep. In: XIV Agricultural Science Congress,
New Delhi, 19-23 Feb.

Jairath G, Gadekar YP, Shinde AK, Bhatt RS and Soni Lalit.
2018. RP-HPLC mediated in-vitro phenolic evaluation of
Pumpkin (Cucurbita maxima) seed extract and in-vitro
antioxidant efficacy in model meat system. In: International
Symposium and 8" Conference of Indian Meat Science
Association (IMSACON-VIII) on Technological
innovations in muscle food processing for nutritional
security, quality and safety, Faculty of Veterinary and
Animal Sciences, West Bengal University of Animal and
Fishery Sciences, Kolkata 22-24 Nov.

Krishnappa B, Misra SS, Sankhyan SK, Singh Rand Kumar
Arun. 2018. Successful induction of oestrus, ovulation and
pregnancy with Avikesil-S-PMSG protocol in anoestrus
Sirohi goats. In: Asian Regional Conference on Goats
(ARCG-2018), Amity University, Jaipur, 20-26 Oct.

Kumar Ashok, Narula HK, Saini N and Chopra A. 2018. Semen
quality evaluation and artificial insemination with liquid
semen in sheep of arid region of Rajasthan. In: Asian
Regional Conference on Goats (ARCG-2018), Amity
University, Jaipur, 20-26 Oct.

Kumar D, Krishnappa B, Paul RK, Naqvi SMK and Singh R.
2018. Semen production and sperm motion characteristics
of Dumba (fat-tailed) sheep in semi-arid region. In:
International Symposium on Productivity Enhancement
through Augmenting Reproductive Efficiency of Livestock
for Sustainable Rural Economy, Anand Agricultural
University, Anand, 28-30 Dec.

Kumar J, Sonawane GG, Singh F, Kumar R and Pandian SJ.
2018. Evaluation of a multiplex PCR for simultaneous
detection of B. trehalosi, M. hemolytica and P. multocida
from culture and tissues. In: Asian Regional conference on
Goats (ARCG-2018), Amity University, Jaipur, 22-26 Oct.

Kumar J, Swarnkar CP, Sonawane GG and Pandian SJ. 2019.
Detection of Mannheimia haemolytica in culture and lung
tissue samples of neonatal lambs by real-time PCR. In:
National Seminar on Current Scenario and Future
Strategies for Augmenting Productivity of Small
Ruminants. Bihar Animal Sciences University, Patna,
Bihar, 14-16 Feb.

Kumar R, Meena AS, Chopra A and Kumar Arun. 2018.
Keratin gene expression differences in wool follicles and
sequence diversity of high glycine-tyrosine keratin-
associated proteins (KAPs) in Magra sheep of India. In:
Asian Regional Conference on Goats (ARCG-2018),
Amity University, Jaipur, 20-26 Oct.

Mallick PK, Chauhan IS, Gowane GR, Sharma RC and Tomar
AK. 2018. Average daily gain and Kleiber ratio in Bharat
Merino sheep. In: Asian Regional Conference on Goats
(ARCG-2018), Amity University, Jaipur, 20-26 Oct.

Mallick PK, Chauhan IS, Gowane GR, Thirumaran SMK,
Rajapandi S and Kumar Arun. 2019. Genetic variability of
Bharat Merino sheep derived from pedigree information.
In: National Symposium on Animal Genetic Resources for
Food and Social Security and XVI Annual Convention of
SOCDAB, ICAR-NBAGR, Karnal, 7-8 Feb.

Mann KS, Kumar Arun, Saini S, Misra SS and Gowane GR.
2018. Assessment of reproductive traits in Sirohi goats for
non-genetic factors. In: Asian Regional Conference on
Goats (ARCG-2018), Amity University, Jaipur, 22-26 Oct.

Mann KS, Kumar Arun, Saini S, Misra SS and Gowane GR.
2018. Evaluation of selective value for non-genetic factors
in Sirohi goats. In: Asian Regional Conference on Goats
(ARCG-2018), Amity University, Jaipur, 22-26 Oct.

Meena RL, Sharma SC, Lal B, Ali G, Sahoo A and Chaturvedi
RP. 2018. Effect of waste wool-based manures on fodder
production of hybrid Napier. In: National Symposium on
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Forage and Livestock Based Technological Innovations
for Doubling Farmers' Income. UAS, Dharwad, Karnataka,
13-14 Dec.

Misra SS, Chauhan IS, Gowane GR and Kumar Arun. 2018.
Genetic trend of growth traits in a closed flock of Sirohi goat
maintained under semi-arid condition. In: Asian Regional
Conference on Goats (ARCG-2018), Amity University,
Jaipur, 22-26 Oct.

Mohapatra A, De K, Kumar D, Naqvi SMK and Singh R. 2018.
Adaptive physiological and biochemical responses of fat-
rumped sheep in different season under semi-arid
environment. In: XXVII Annual Conference of SAPI and
National Symposium on Augmentation of Animal
Productivity under Changing Socio-economic Scenario,
ICAR-NDRI, Karnal, 27-28 Nov.

Mohapatra A, De K, Kumar D and Singh R. 2018. Effect of
solar radiation exposure on physiological response and
blood biochemical of Malpura sheep under semi-arid
region. In: Asian Regional Conference on Goats (ARCG-
2018), Amity University, Jaipur, 22-26 Oct.

Pachaiyappan K. 2019. Utilization aspects of Bharat Merino
(BM) sheep technology of ICAR-CSWRI by the farming
community- A preliminary field assessment in Karnataka
state. In: International Tamil Conference on Role of
Vetrinary Science in Farmer's Livelihood, TANUVAS,
Chennai, 22-23 Feb.

Paul RK, Jorasia K, Krishnappa B, Kumar V and Singh R.
2018. Prokaryotic expression and partial characterization
of ovine cystein-rich secretory protein-ICRISP peptide in
Escherichia coli. In: Global Conference on Reproductive
Health with Focus on Occupational, Environmental and
Lifestyle Factors, AIIMS, New Delhi, 22-24 Feb.

Paul RK, Krishnappa B, Kumar D and Naqvi SMK. 2018.
Modulation of seminal plasma content in extended semen
improves the quality attributes of ram spermatozoa
following liquid preservation. In: XXXIll Annual Convention
of ISSAR, West Bengal Veterinary Council, Kolkota, 8-11
Feb.

Prakash V, Sharma RC, Prince LLL, Gowane GR and Kumar
Arun. 2019. Ewe productivity efficiency of prolific Garole x
Malpura (GM) ewes. In: Nation Symposium on Animal
Genetic Resources for Food and Social Security and XVI
Annual Convention of SOCDAB, ICAR-NBAGR, Karnal, 7-
8 Feb.

Rajaravindra KS, Chauhan I, Chaturvedi OH and Sharma SR.
2018. Production Performance of synthetic sheep
developed for fine wool production. In: XXV Annual
Convention of Indian Society of Veterinary Immunology
and Biotechnology (ISVIB) and National Conference
VIBCON- 2018 on Innovative Biotechnological
Approaches for improving Animal Health and Productivity.
ICAR-National research Centre on Mithun, Dimapur,
Nagaland, 13-15Dec.

Ram D, Joshi RK, Bissu M, Chopra A and Narula HK. 2018.
Reproductive performance of Marwari sheep in arid region
of Rajasthan. In: National Symposium on Newer Concepts
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and Approaches for Improvement in Animal Health and
Production, College of Veterinary and Animal Sciences,
Navnia, Udaipur, 13-14 Dec.

Roy SS, Chakraborty S and Misra SS. 2018. Bacteriological
quality of raw chevon of Black Bengal goat retailed in
different markets in Tripura. In: Asian Regional
Conference on Goats (ARCG-2018), Amity University,
Jaipur, 22-26 Oct.

Sankhyan SK, Singh AK, Bhatt RS, Krishanppa B, Kumar R
and Sahoo A. 2018. Effect of Asparagus racemosus
(Shatavari) feeding on growth and puberty of male Malpura
lambs. In: Xl Biennial Conference of Animal Nutrition
Association, Bihar Animal Science University, Patna, 19-
21 Nov.

Shakyawar DB, Kadam V and Jose S. 2018. Natural fibre
reinforced composites. In: International Conference on
Advances in Textile Materials and Processes, UPTTI,
Kanpur, 19-20 Nov.

Shakyawar DB. 2019. Role of women in animal fibre
processing and value addition. In: National Conference on
Empowering Rural Women through Agri preneurship and
Innovative Farm Technologies (Utthan Agripren-2019),
CSAUAT, Kanpur, 6-7 Mar.

Shanmugam N, Shakyawar DB, Jose S, Ajay K and Kadam
VV. 2019. Development of woollen blankets using wool of
different sheep breeds and noil. In: National Seminar on
Current Scenario and Future Strategies for Augmenting
Productivity of Small Ruminants. Bihar Animal Sciences
University, Patna, Bihar, 14-16 Feb.

Sharma RC, Gowane GR, Kumar Arun, Kumar R and
Chauhan IS. 2018. Prolificacy and body weights of prolific
Avishaan sheep in semi-arid region of Rajasthan. In: Asian
Regional Conference on Goats (ARCG-2018), Amity
University, Jaipur, 20-26 Oct.

Sharma SC, Sharma RB, Sahoo A and Chaturvedi RP. 2019.
Mitigating kharif season abiotic stresses through three-tier
agroforestry system in semi-arid regions. In: International
Symposium on Advances in Agro meteorology for
Managing Climatic Risk of Farmers (INAGMET-2019),
New Delhi,11-13 Feb.

Sharma SR and Rajaravindra KS. 2018. Contagious ovine
digital dermatitis (CODD) in an organized sheep farm
under temperate climate. In: Asian Regional Conference
on Goats (ARCG-2018), Amity University, Jaipur, 20-26
Oct.

Shekhawat |, Kumar D, De K, Brunnert D, Naqvi SMK and Goyal
P. 2018. Studies on differential regulation of
lysophospholipids receptors in endometrium during
ovulation of sheep breeds. In: Asian Regional Conference on
Goats (ARCG-2018), Amity University, Jaipur, 20-26 Oct.

Singh D, Mehta JS and Saini N. 2018. Effect of different energy
sources and estrous synchronization protocol on fertility of
Magra sheep reared in arid region of Rajasthan. . In: Asian
Regional Conference on Goats (ARCG-2018), Amity
University, Jaipur, 20-26 Oct.
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Sofi Asif H, Wani Sarfraz A and Shakyawar DB. 2019.
Diversification of Pashmina processing and utilization
through development of knitwear. In: National Seminar on
Current Scenario and Future Strategies for Augmenting
Productivity of Small Ruminants. Bihar Animal Sciences
University, Patna, Bihar, 14-16 Feb.

Sonawane GG, Kumar J and Swarnkar CP. 2018.
Antimicrobial resistance of certain bacterial species
obtained from lambs naturally died due to septicemia and
pneumonia. In: Asian Regional Conference on Goats
(ARCG-2018), Amity University, Jaipur, 22-26 Oct.

Sonawane GG, Swarnkar CP and Kumar J. 2019.
Investigation of neonatal mortality and its causes at an
organized sheep farm in Rajasthan. In: National Seminar
on Current Scenario and Future Strategies for Augmenting
Productivity of Small Ruminants. Bihar Animal Sciences
University, Patna, Bihar, 14-16 Feb.

Sonawane GG, Tripathi BN, Prince LLL and Meena RK. 2018.
Cytokine gene expression profiles in the blood of clinical
and non-clinical sheep and goats infected with
Mycobacterium avium subspecies paratuberculosis. In:
14" International Colloquim on Paratuberculosis at Riviera
Maya, Mexico, 4-8 Jun.

Swarnkar CP, Khan FA and Singh D. 2019. Prevalence of fluke
infestations in sheep flocks of Rajasthan. In: National
Seminar on Current Scenario and Future Strategies for
Augmenting Productivity of Small Ruminants. Bihar
Animal Sciences University, Patna, Bihar, 14-16 Feb.

Thirumaran SMK, Nagarajan G, Rajendiran AS,
Thirumurugan P and Pachaiyappan K. 2019. Maternal
genetic effects for birth weight and weaning weight in
Avikalin sheep. In: International Tamil Conference on Role
of Vetrinary Science in Farmer's Livelihood, TANUVAS,
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Td Jrads g | ST WS UTeld R URIE # UF SR g
faeped | SAfAYST (2016—2018) | ATERET 3 | AL.H.IALY. - Dl HS
Td & ST R, JAIBIAR | TS 14—15 |

STt FETUTS, SIR.@. Uid, Ta FAR, TA.TA.S. Thd Tq THIS
Rig| madl ¥ vd Taond WAl B @I | A
(2016—2018) | ATERET 3fd | AFHIALY. - BAF TS Td S
STRAEITT <RI, JATABTAIR | TS 31—33 |

mefiy =ruey vd vad. el | FOHIfe I § agee Hae &
HUTAY | SfAYS (2016—2018) | ATERAT 3 | ALP.IALI. -
DURT WS TG Bl ST TR, ATIBTIR | 8 16—17 |

IR, {1, TR, 1A, TAIMR. o, ISTHAR, AL W1
Td qRUL Fgadl | IRAT SULTRT AT BT AT TG
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Wﬁ\ﬂﬁaﬁﬁzﬁwwﬁﬁﬁwmﬁw
(2016—2018) | ATERET 3 | WFHILY. - DI WS TG Sl
STEYTT AL, JAFADBTAR | TS 148—150 |

I A8, 7Re T A, Waﬁmﬁﬁﬁwﬁm
EATEd g roreT | TRt A ﬁtc:—elcm P ARTEAT (baed) Bl
ReeTE—Rremd | SFfAYST (2016—2018) | ATERAT 3P | AP 37T,
U - DU WS T S AU WM, ARGR | IS
4547 |

SRR TAGdal, HAIS HAR IH1, IRTRTST A0 Ue qelRT | g3
@ RaemE—fard ¥ g P YRRl B HE@ | STAYS
(2016—2018) | STERA! 3 | ALP.IALI. - DaI WS Td A
ST HLA, ATADBR | T8 43—44 |

RS, HoT, 1 AT, THA. T U Q. WIE, | 2018 | AT B
ITEIRA AT IR B FH P F9I TP Sfaa [ver | G
fobRUT 5: 41—48 |
STTEIRT XM, I9aR! ATl U4 Hollg GAR | 2018 | ARG <d1
SIR 1 USTAR 9™ & a¥Id | T 71: 2032 |
GAR TG ST 07 | 2018 | GuF 91T I SR # @1 wded
% forg Y 1 oFIfRT | BN w0 uf¥eT 1: 36—41 |

TSR, ok, THH. M Ud wUa | 2018 | AGYSH & H
STERIA] SIHeRT & oy SET—aRTITE Jolel! | B =T 6:
22-24 |

NGEENCHCE WWWW@W@WWMMM
JRARIT &3 § HEAIET e & I ddid | B
fpRuT 5: 1—6 |

Iolld AR, 3R Rig @ion vd Sl emear | 2018 | GIATIR
IR TH1d N1 AT BIseR 9 AT cadersed
IUTaT BT YET Bl IEdT | TYET YHI 9: 61—64 |

RS G, ol FAR, T AT Td R {98 oM | 2018 |
HIgell Ud IR w0 H 8RT IRT 0T | g8 ARaT 2: 38—39 |

3Ny AT, Ta.®. Recll U4 faAel JE<r | 2018 | &7 H 1S
T ATl TS—aHRAT BT T 7t | 7l H SToary uRad &
HROT B dTel TG BT A= Jaer | HRIII—d=1d 9
Td ST ST AL 7% &1 URER dIdbR I8 17 |

TP, TR, RN AT, 3fd WERTAT Ud 372 HAR | 2018 |
SIPCASICEICGARIMESIICIRC N B! cquuﬁ@‘rﬁvmmg
Uy BF @ BRY BN d9d B ddiHd  Y§Ed |
HIRITI—D4IT HS Ud Sl ATHT TR 7% &1 gRIR
HTR TS 23—26 |

TN AT UG & T 1R | 2018 | Al & 7T §RT ST v |
T WSl § TerdTg UG & BIROT B dTel I1d BT A=
TaE | ATRIJI—b=1d WS Ud & AJAU WA 7
&3 URAR FIHTR IS 37—38 |
Td U9 b TRl | 2019 | TSGRl H USTA BT IS
TeE ST Sl HiY (AT B, ATRIATI— Dald Y &5
FTAT A, TR |

RS FAR, AAT HAR, Aol FAR U A 3efl, FaR |
2018 | 9Eoidil STeary H WSl B Yo Heel FHRY Ug
Udege | wel H STefarg uRade @ PRl B dTel a1 bl
IS FaeT | ATHITII—D 1T WS UG S ST HefH,
S & IR, dIBTR I8 8—11 |

TR T, S T AR, 7e A1, AR & RHE Ud orie
FAR | 2018 | 7 &3 H WS T IHRAT § 8 aTel T I T
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IADT AHAT | Wt H Ty uRId & HROT B dTel TG
P IS Jaa | AIRITI—D=1I WS TG e AFHH
I, 7% 8310 IRIR, DR I8 31-36 |

e I, T orell, ARTeT o Ud S HAR TSI | 2018 |
TR gl # 4 BT MBR Td Yae 4Si H Sfefaryg yiRacd
@ BRUT B dlel q1G BT dSili+ie Yae Uireror g |
ARATI—D=d IS T4 H JJAIM WA, A% &3
IR, IBTR, TS 12—17 |

T 31ef, et S0, Ta.a. T0el Ua 31T {AR | 2018 | Yh T
el g &5 # TRETE AP Ud TRETE yee | I A
TROME AT Td 9y Jae | HTR3TJu—a=d Yeh &
JIAIM  RIF, TS gaad |, dIHR
TS 83—90 |

T 31ell, fFRTerr A0, a1elie {AR Ud &Rfder el | 2018 | 70
&= H HfY vd uguTerd ¥ o gy B U9 | I &l 6 g
ST g B Thlepet Wil FOMedl Feer | HIaargu—desid
Y&h & ST A, URfRId SIHU AR, bR
U3 113—118 |

e |1, 711 o1ell gd 3Rl HAR | 2019|3;¥5é3ﬁﬁﬁ@‘ra»‘r
UIYU—YEE | b &l H aﬁ ST 98T B Udidd Wil
uvn?ﬁwm|wa§qﬁawéamww
TS R7e SATHETT AL, FHR U8 131138 |

ATTET T, I HFAR A9, HIY FAR, far E4 vd va
@ TEHAT| 2018 | IS UYL ST HIH AT f2w<T urfrar
THIGI—TET I I S8 dideR 3fdh: 16
U3 26 |

AFTeT 317, IHY FAR YSIId, AT I, Ta & /e Ua faTer
S | 2018 | SFSATET: Uiftee U] SMER BHRY ATy fawal T
TRATI—RTEI I S g dIbIR 3 16 TS 42 |

Meena AS. 2018. Goat milk as nutraceutical and functional
food. ICAR-CSWRI News Letter, 1: 2.

Kumar R, Meena AS and Shakyawar DB. 2018. PCR based
identification of fiber, milk and meat of sheep and goat
origin. ICAR-CSWRI News Letter, 1: 3.

Kumar R, Meena AS and Shakyawar DB. 2018. Identification
of purity of pashmina fiber and its value added products by
PCR based method. Pashudhan Prakash, 9: 61-64.

Rajpoot SK, Shakyawar DB and Purwar R. 2018. Antimicrobial
finishing of textiles. The Indian Textile Journal, March, 109-
119.

Kadam VV. 2018. Composites — a diversified industrial
application of coarse wool. ICAR-CSWRI Newsletter, July-
Dec.

Jose S. 2019. Peanut skin: A source of sustainable eco-
friendly dye for textiles. Freedom blog.

Folders

RUER g Wee, JAiae A5, adws HAR, Td A0 HAR AR |
2018 | fH=Il BT 3T IS 3 HASTID WA el | LG8,
U—s1g 4S UG S JFHTT AL, ARHR |

. TeFR, RfA< A, Udh. R 7d o607 HFAR| 2018 |
SAMETRI ST & forg AR TR | M1 8.0 —Sa1T 9
Te I SITAT T, JfIBTR |

el ISR, dRfA< A, U, R, aRTE. g, T Aw0
FAR | 2018 | WS B §Y BT YoUaeid | M. H.AT—b=d ¥ Ud
I ST R, ABIR |
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3RMP FAR, e I, iy @roeT, a=s waren, ¥ o1efl ud
T & THel | 2019 | Wl H B THIEN iR FoR &I
I fAfdy | MR AT—D=IT ¥ Td S JJAI A
7% &ER IR, flamR |

T 31ell, T & Toall, fFrTelt I+, 3mefiy aroeT, ave+ udhrer ud
3R HAR | 2019 | Y &7 H BT ART UTE PRI & g CO-
4 PR AMRR: IR, AR AT—DaId WS UG H JJaEH
TR A6 &3 URWR, PR |

T 31ell, Ta & Awelt, e 9901, amefiy @ruer, e yahrer ud
3eIH AR | 2019 | 7% &= aRReIfda 7 wef & forg uri
T aTell e SUARl IRT aevafordl | MEsl TS v
TG S AT HAH, 7% &A1 gRER, fHmR |

Gadekar YP, Soni Arvind, Shinde AK and Kumar Arun. 2018.
Meat processing for profitable entrepreneurship. ICAR-
Central Sheep and Wool Research Institute, Avikanagar.

Gadekar YP, Shinde AK, Bhatt RS, Soni Arvind and Kumar
Arun. 2018. Value addition of sheep milk. ICAR- Central
Sheep and Wool Research Institute, Avikanagar.

Gene bank registration

Kumar Arun, Shakyawar DB, Kumar Ajay and Kadam VV.
2018. Avicraft. ICAR- Central Sheep and Wool Research
Institute, Avikanagar.

Narula HK, Kumar Ashok, Saini Nirmala, Chopra Ashish and
Ali Ghosh. 2019. Overview of ICAR CSWRI-ARC, Bikaner.
ICAR- Central Sheep and Wool Research Institute,
Avikanagar.

Sahoo A, Shinde AK, Gowane GR and Kadam VV. 2018.
Contribution to Sheep Husbandry, CSWRI, Avikanagar.
ICAR- Central Sheep and Wool Research Institute,
Avikanagar.

Thirumaran SMK, Thirumurugan P, Nagarajan G, Rajendiran
AS, Pachaiyappan K and Murali G. 2018. Bharat Merino
and Avikalin sheep. SRRC, Mannavanur, ICAR- Central
Sheep and Wool Research Institute, Avikanagar.

Thirumaran SMK, Thirumurugan P, Nagarajan G, Rajendiran
AS, Pachaiyappan K and Murali G. 2018. Backyard
rabbitry. SRRC, Mannavanur, ICAR- Central Sheep and
Wool Research Institute, Avikanagar.

Contributors Year

Sequence ( Partial)

Accession No.

MH455236

A Sahoo, PK Kumawat 2018
and RS Bhatt

Streptococcus lutetiensis strain RSAA21 16S ribosomal RNA gene
Streptococcus lutetiensis strain RSAA23 16S ribosomal RNA gene
Lactococcus lactis strain RSAA24 16S ribosomal RNA gene
Lactococcus garvieae strain RSAA26 16S ribosomal RNA gene
Bacillus firmus strain RSAA27 16S ribosomal RNA gene
Lactococcus lactis strain RSAA28 16S ribosomal RNA gene
Streptococcus gallolyticus strain RSAA30 16S ribosomal RNA gene
Bacillus firmus strain RSAA 31 16S ribosomal RNA gene
Streptococcus lutetiensis strain RSAA33 16S ribosomal RNA gene
Bacillus sp. strain RSAA34 16S ribosomal RNA gene

Bacillus coagulans strain RSAA35 16S ribosomal RNA gene
Clostridium botulinum strain RSAA36 16S ribosomal RNA gene
Streptococcus sp. strain RSAA37 16S ribosomal RNA gene
Lactobacillus sp. strain RSAA38 16S ribosomal RNA gene
Streptococcus gallolyticus strain RSAA39 16S ribosomal RNA gene
Streptococcus sp. strain RSAA40 16S ribosomal RNA gene
Streptococcus sp. strain RSAA41 16S ribosomal RNA gene
Bacillus sp. strain RSAA42 16S ribosomal RNA gene
Streptococcus bovis strain RSAA43 16S ribosomal RNA gene
Streptococcus bovis strain RSAA44 16S ribosomal RNA gene
Streptococcus sp. strain RSAA45 16S ribosomal RNA gene

MH455237
MH455238
MH455239
MH455240
MH455241
MH455242
MH455243
MH455244
MH455245
MH455246
MH455247
MH455248
MH455249
MH455250
MH455251
MH455252
MH455253
MH455254
MH455255
MH455256
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Awards and Recognition
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Recepiant/s Year Award/Recognition Venue
Naqvi SMK 2018 Life Time Achievement Animal Physiologist Association, ICAR-IVRI, Izatnagar
Award
2018 QRT Member ICAR- Central Coastal Agricultural Research Institute,
Goa
YP Gadekar and AK Shinde 2018 Best oral presentation International Symposium and VIII Conference of
Indian Meat Science Association (IMSACON-VIII),
WBUAFS, Kolkata
Krishnappa B, Misra SS, 2018 Best oral presentation Asian Region International Goat Association (IGA),
Sankhyan SK, Singh Amity University, Jaipur
R and Kumar Arun
Mohapatra A, De K, Kumar D 2018 Best oral Presentation Asian Region International Goat Association (IGA),
and SinghR Amity University, Jaipur
Ajit Singh Mahla 2018 Prof. Nils Lagerlof International Symposium on Productivity through
Memorial Award Augmenting Reproductive Efficiency of Livestock for
Sustainable Rural Economy, AAU, Anand, Gujrat
YP Gadekar, Arvind Soni, 2019 Best oral presentation National Seminar on Current Scenario and Future
AK Shinde and RS Bhatt Strategies for Augmenting Productivity of Small
Ruminants BASU, Patna, Bihar
Swarnkar CP, Khan FA and 2019 Best oral presentation National Seminar on Current Scenario and Future
SinghD Strategies for Augmenting Productivity of Small
Ruminants BASU, Patna, Bihar
Chopra A, Narula HK, 2019 Best oral Presentation National Symposium XVI Annual Convention of
Kumar Ashok and Prince LLL SOCDAB,ICAR-NBAGR, Karnal
Shinde AK 2018 Invited Speaker Asian Regional Conference on Goats (ARCG-2018)
Amity University, Jaipur 22-26 Oct.
Editor Indian Journal of Small Ruminants.
Shakyawar DB 2018 Invited Speaker International Conference on Advances in Textile
Materials and Processes (ATMP 2018), Kanpur, 19-20
Nov
Member Board of Governor, REC, Bijnor, REC Sonbhadra and
BIT Jhansi (UP)
Member Research Advisory Committee, AKTU, Lucknow
Chairman Sectional Committee (TXD04) BIS New Delhi
2019 Fellow Indian Society of Sheep and Goat Production and
Utilisation (ISSGPU).
A. Sahoo 2018 Invited Speaker Asian Regional Conference on Goats (ARCG-2018)
Amity University, Jaipur 22-26 Oct.
Gowane GG 2018 Member Expert committee for calculation of breeding
values of bulls produced under progeny testing (PT)
programme, NDDB Anand
2018 Member World Congress on Genetics Applied to Livestock
Production (Indiaon WCGALP PIC 2018-2022)
Sonawane GG 2018 Helping Hand Award International Association for Paratuberculosis in the

14" International Colloguim on Paratuberculosis at
Riviera Maya, Mexico 4-8" June

ICAR-Central Sheep & Wool Research Institute

147



Annual Report 2018-19

Broadcasting programme of All India Radio

D Kumar

CP Swarnkar
HK Narula
Ashish Chopra
RC Sharma
Arvind Soni

27.08.2018
30.08.2018
11.10.2018
15.11.2018
15.01.2019
13.03.2019

All India Radio, Jaipur
All India Radio, Bikaner
All India Radio, Bikaner
All India Radio, Bikaner
All India Radio, Jaipur
All India Radio, Jaipur

Telecasting programme of DD Kisan, Doordarshan

Arun Kumar

SR Sharma

22.11.2018 Hello Kisan, DD Kisan, New Delhi
17.01.2019 Hello Kisan, DD Kisan, New Delhi
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INSTITUTE AND EXTERNALLY FUNDED PROJECTS

Institute projects
° Geneticimprovement and evaluation of prolific Avishaan sheep
Performance appraisal of Dumba (Fat tail / rump) sheep
Geneticimprovement and development of Patanwadi as dairy sheep
Integrated approaches for maximizing production of Broiler rabbits in Southern region
Geneticimprovement of Chokla sheep for carpet wool production
Genetic improvement of synthetic sheep for fine wool production
Genetic improvement of Bharat Merino sheep through selective breeding
Performance evaluation of Avikalin sheep in sub temperate region of India
Identification of genetic and non-genetic factors responsible for lustrous wool traitin Magra sheep

Nutritional assessment of multiple foetus bearing Avishaan ewes for complete production cycle
Nutritional approaches for improving quality and quantity mutton production

Physiological interventions forimproving sheep fertility and fecundity

Adaptation and mitigation of stress in sheep

Maximizing nutrient output through bio-fortification of forages for augmenting sheep production

Value addition of sheep produces for developing diversified products

Textile engineering interventions for effective use of coarse wool and development of eco-friendly woollen products
Assessment of changing epidemiology and management of economically important sheep and goat diseases

Genetic evaluation and propagation of sheep for resistance to Haemonchus contortus
Improvement in productivity of sheep and transferable technology and theirimpact analysis

ICAR and other agency funded projects
Network projects

° Improvement of Marwari sheep for carpet wool production through selection
° Evaluation and geneticimprovement of Magra sheep in field conditions
° Veterinary Type Culture- Rumen Microbes
° Estimation of methane emission under different feeding systems and development of mitigation strategies
° Gastrointestinal Parasitism
U Neonatal Mortality in Farm Animals
° Veterinary Microbe
° Participatory agricultural development for livelihood security and economic empowerment of farmers in semiarid
region of Rajasthan (Farmer FIRST)
Mega Sheep Seed Project
° Geneticimprovement 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 performance in animals

NICRA project

° Adaptation and mitigation strategies through nutritional and micro-environment management for sustaining climate-
smart sheep production
DBT project
° Value addition of meat and meat products with conjugated linoleic acid isomers through alteration of ruminal bio-
hydrogenation process using plant bioactive compounds
° Functional assays of the bone morphogenetic protein receptor-1B with high prolificacy in sheep

ICAR-Central Sheep & Wool Research Institute
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ABC
ABTS

AC
ADF
ADG
AGE
AgNPs
A
AICRP
ARC
ATMA
ALH
ARC
BCS
BMI
BMP
BMPR
bp

BZ
CAZRI
CFB
CIRB
CLA
CP
CRISP
CSWRI
cus
CWMP
DARE

DBT
DCP
DCPI
DEAE
DFY
DM
DMA
DMI
DNA
DRMR
EADR
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ABBREVIATIONS

ATP-Binding Cassette

2,2'-azino-bis(3-ethylbenzothiazoline-6-
sulphonic acid)

Air Conditioner

Acid Detergent Fibre

Average Daily Gain

Agar Gel Electrophoresis

Silver Nano Particles

Avrtificial Insemination

All India Coordinated Research Project
Arid Region Campus

Agriculture Technology Management Agency
Amplitude of Lateral Head Displacement
Arid Region Campus

Body Condition Score

Body Mass Index

Bone Morphogenetic Protein

Bone Morphogenetic Protein Receptor
Base Pair

Benzimidazole

Central Arid Zone Research Institute
Complete Feed Block

Central Institute for Research on Buffalo
Conjugated Linolenic Acid

Crude Protein

Cysteine-Rich Secretory Protein

Central Sheep and Wool Research Institute
Composite Udder Score

Conventional Worm Management Programme

Department of Agricultural Research and
Education

Department of Biotechnology

Digestible Crude Protein

Digestible Crude Protein Intake
Diethylaminoethyl

Dry Fodder Yield

Dry Matter

Dry Matter Accumulation

Dry Matter Intake

Deoxyribose Nucleic Acid

Directorate of Rapeseed Mustard Research

Equivalent Average Death Rate

ED
EE
EPE
EPG
ERV
ESBL
ET
EYCG
FCR
FEC
FecB
FECR
FECRT
FFA
FMD
FTIR
GC-MS
GFY
Gl
GMM
Hb
HOS
HSP
HRD
IAAVP

IARI
ICAR
IgG
ISSGPU

U

IVRI

JD

KAP

kD

KMT1
KVAFSU

L,
LAI
LD

Effective Dose

Ether Extract

ewe Productive Efficiency

Eggs Per Gram

Extract Release Volume
Extended Spectrum B-lactamases
Enterotoxaemia

Egg Yolk Citrate Glucose

Feed Conversion Ratio

Fecal Egg Count

Fecundity Booroola

Faecal Egg Count Reduction
Faecal Egg Count Reduction Test
Free Fatty Acid

Footand Mouth Disease

Fourier transform infrared

Gas Chromatography —Mass Spectrometry
Greasy Fleece Yield
Gastrointestinal

GM x Malpura

Haemoglobin

Hypoosmotic swelling

Heat Shock Protein

Human Resource Development

Indian Association for Advancement of
Veterinary Parasitology

Indian Agricultural Research Institute
Indian Council of Agricultural Research
Immunoglobulin G

Indian Society for Sheep and Goat Production
and Utilization

International Unit

Indian Veterinary Research Institute
Johnes Disease

Keratin Associated Protein

Kilo Dalton

K-methyltransferases 1

Karnataka Veterinary, Animal and Fisheries
Sciences University

Larvae forth stage
Leaf Area Index

longissimus dorsi

ICAR-Central Sheep & Wool Research Institute



LDA

LLW

LOI

LRS

LSB

LSM
LSW
LWB
MANAGE

ME
MEI
MHC
MPKV
MHC
MR
MSSP
MWMP

NAARM

NDF
NIANP

NICRA

NRCC
NRCSS
NTRS
NWPSI
oM

PC

PCR
PCV

PD
PGRIAS

PM
PMSG
PPR

Larval Development Assay
Litter Weight at Birth
Limiting Oxygen Index
Livestock Research Station
Litter Size at Birth

Lesast Squares Means
Litter Size at Weaning
Litter Weight at Birth

National Institute of Agricultural Extension
Management

Metabolizable Energy

Metabolizable Energy Intake

Major Histocompitability

Mahatama Phule Krishi Vishvavidyalaya
Major Hostocompability

Milk Replacer

Mega Sheep Seed Project

Modified Worm Management Program
Nitrogen

National Academy of Agricultural Research
Management

Neutral Detergent Fibre

National Institute on Animal Nutrition and
Physiology

National Innovations on Climate Resilient
Agriculture

National Research Centre on Camel
National Research Centre on Seed Spices
North Temperate Regional Station

Network Programme on Sheep Improvement
Organic Matter

Project Coordinator

Polymerase Chain Reaction

Packed Cell Volume

Purine Derivatives

Post Graduate Research Institute in Animal
Sciences

Post Mortem
Pregnant Mare Serum Gonadotrophin
Peste-des-Petits Ruminants

QRT
Rline
RAC
RAJUVAS

RBC
RBF
RBPT
RFLP
RH
RNA
Sline
SB
SC
SCSP
SEM
SNF
sodA
SRL
SRRC
SSCP
SVVU
TANUVAS

TBARS
TBZ
TDS
THI
TOT
TPC
TSP
UPTTI
VCL
VTCC
VUTRC

WCI
WG

Annual Report 2018-19

Quinquennial Review Team
Resistance-line
Research Advisory Committee

Rajasthan University of Veterinary and Animal
Sciences

Red Blood Cell

Rumen Bypass Fat

Rose Bengal Precipitation Test

Restricted Fragment Length Polymorphism
Relative Humidity

Ribonucleic Acid

Susceptible-line

Sheep Breeding

Soviet Chinchilla

Schedule Caste Sub Plan

Scanning Electron Microscopy

Solids Not Fat

Super Oxide Dismutase A

Strained Rumen Liquor

Southern Regional Research Centre
Single-strand conformation polymorphism
SriVenkateswara Veterinary University

Tamil Nadu University of Veterinary and
Animal Sciences

Thiobarbituric Acid Reactive Substances
Thiabendazole

Total Dissolved Solid

Thermal Humidity Index

Transfer of Technology

Total Plate Count

Tribal Sub-Plan

Uttar Pradesh Textile Technology Institute
Curvelinear Velocity

Veterinary Type Culture Collection

Veterinary University Training and Research
Centre

Wind chill index
White Giant

ICAR-Central Sheep & Wool Research Institute
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SCIENTIFIC, TECHNICAL AND ADMINISTRATIVE STAFF

(As on 31.03.2019)

Dr Arun Kumar Tomar Director (Acting)

Animal Genetics and Breeding Division

Dr Arun Kumar Tomar
DrR.C. Sharma

Dr P.K. Mallick

Dr S.S. Misra

Dr G.R. Gowane

Dr Rajiv Kumar

Mr A.S. Meena

Dr Indrasen Chauhan
Dr Indu Devi

Dr Om Prakash Koli
Dr S. Rajapandi

Mr A.K. Prasad

Mr Y.R. Meena

Mr R.K. Meena

Mr Ram Rai Meena

Animal Nutrition Division

Dr A. Sahoo

Dr A.K. Shinde

Dr S.K. Sankhyan
Dr R.S. Bhatt

Dr Kalyan De

Dr Banwari Lal

Dr Srobana Sarkar
Dr R.B. Sharma
Mr M.C. Meena
Mr R.P. Chaturvedi
Mr T.K. Jain

Principal Scientist & Head
Principal Scientist
Principal Scientist
Principal Scientist
Senior Scientist
Scientist

Scientist

Scientist

Scientist

CTO (Farm Manager)
ACTO

Senior Technical Officer
Technical Officer
Technical Officer
Technical Officer

Principal Scientist & Head
Principal Scientist
Principal Scientist
Principal Scientist
Scientist
Scientist
Scientist

ACTO

ACTO

Technical Officer
Technical Officer

Physiology and Biochemistry Division

Dr Raghvender Singh
Dr S.M.K. Nagvi

Dr Davendra Kumar

Dr Vijay Kumar

Dr Vijay Kumar Saxena
Dr Rajni Kumar Paul
Dr Krishnappa Balagnur
Dr S.V. Bahire

Dr Arpita Mohapatra

Dr S.S. Dangi

Dr A.S. Mahla

Mr Ranjit Singh

Mr K.C. Sharma

Animal Health Division
Dr S. R. Sharma

Dr F.A. Khan

Dr G.G. Sonawane

Dr C.P. Swarnkar

Dr Jyoti Kumar

Dr S. J. Pandian

Dr D.K. Sharma
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Principal Scientist & Head
Principal Scientist
Principal Scientist
Senior Scientist
Scientist

Scientist

Scientist

Scientist

Scientist

Scientist

Scientist

ACTO

Senior Technical Officer

Principal Scientist & I/C
Principal Scientist
Principal Scientist
Scientist (SG)

Scientist

Scientist

Scientist (On study leave)

Textile Manufacturing & Textile Chemistry

Dr D.B. Shakyawar
Dr N. Shanmugam
Dr Ajay Kumar

Dr. V.V. Kadam

Mr. Seiko Jose

Er Shekhar Das

Mr Nehru Lal Meena
Mr B.L. Ujiniya

Principal Scientist & I/C
Principal Scientist

Sr. Scientist

Scientist

Scientist

Scientist (On study leave)
Senior Technical Officer
Technical Officer

Transfer of Technology and Social Science

Dr S.C. Sharma

Dr Raj Kumar

Dr L.R. Gurjar

Dr Rang Lal Meena
Dr S.L. Sisodia

Mr B.S. Sahu

Mr Ratan Lal Bairwa
Mr D.K. Yadav

Livestock Products Technology
Dr A. K. Shinde

Dr Y.P. Gadekar

Dr Arvind

Rabbit Unit
Dr R.S. Bhatt
Mr S.L. Ahari

Principal Scientist & I/C
Scientist

Scientist

Scientist

CTO (Vety Officer)
Chief Technical Officer
ACTO

Technical Officer

Principal Scientist & 1/C
Scientist
Scientist

Principal Scientist & I/C
Technical Officer

Prioritization, Monitoring and Evaluation Cell

Dr AK. Shinde
Dr C.P. Swarnkar
Dr Y.P. Gadekar
Mr J.P. Meena

Principal Scientist & 1/C
Scientist (SG)

Scientist

Senior Technical Officer

Network Programme on Sheep Improvement Cell

Dr Arun Kumar Tomar
Dr Gopal R. Gowane

Mega Sheep Seed Project Cell
Dr Arun Kumar Tomar
Dr S.S. Misra

Tribal Sub-plan Cell
Dr S.L. Sisodia

Farm Section
Mr Shyam Singh
Mr S.R. Meena
Mr J.P. Bairwa
Mr M.R. Meena

ICAR-Central Sheep & Wool Research Institute

Principal scientist and I/C
Senior Scientist

Principal scientist and I/C
Principal Scientist

CTO (Vety. Officer) & I/C

CTO (Farm Supdt) & I/C
ACTO

Senior Technical Officer
Senior Technical Officer



Human Resource Development Section

Dr S.K. Sankhyan
Dr V.V. Kadam

Principal Scientist & I/C
Scientist

Agriculture Knowledge Management Unit

Mr M.L. Jangid

Library
Mr Ved Prakash Singh

CTo &l/C

CTo &l/C

Institute Technology Management Unit

Dr F.A. Khan

Hindi Cell
Mr N.K. Yadav

Right to Information Cell
Mr Neeraj Tanwar

Public Relation Cell
Dr R.C. Sharma
Mr J.P. Meena

Guest house (Jaipur)
Mr Ranjit Singh

Guest house (Avikanagar)
Mr S.R. Meena

Administration

Mr Suresh Kumar

Mr Neeraj Tanwar

Mr Harshit Agarwal

Mr Ram Pal Verma

Mr K.B. Bairwa

Mr Shivji Ram Jat

Mr M.A. Khan

Mr Sanjay Sharma

Mr Ram Avatar Sharma

Audit and Account
Mr C.L. Meena

Estate Section
Er. S.C. Gupta
Mr M.S. Ghintala

Principal Scientist & I/C

AD (OL)

Public Information Officer

Principal Scientist & I/C
Senior Tech Officer

ACTO

ACTO

Chief Administrative Officer
Administrative Officer
Administrative Officer

Private Secretary

Assistant FAO

Senior Technical Officer & I/C
Technical Officer

I.E. unit
Dr Ajay Kumar
Er K.K. Prasad

Workshop and Vehicle Section
Mr Neeraj Tanwar

Mr K.L. Meena

Mr R.D. Prasad

Security Section
Mr Suresh Kumar
Rukmesh Jakhar

Human Dispensary
Dr A Sahoo

Arid Region Campus, Bikaner
Dr H.K. Narula

Dr (Mrs.) Nirmala Saini
Dr Ashish Chopra

Dr Chandan Prakash
Dr Ashok Kumar

Mr Ghous Ali

Dr P.R. Sharma

Mr Vimal Malhotra

Mr R.K. Singh

Mr M.L. Choudhary

Mr Hawa Singh

Mr K.S. Gurao

Mr S. Srivastav

Mr Shashank Jain

Annual Report 2018-19

Scientist & I/C
Senior Technical Officer

AO & I/C
Technical Officer
Technical Officer

CAO
Security Officer

Principal Scientist & I/C

Principal Scientist & I/C
Principal Scientist
Senior Scientist
Scientist

Scientist

Scientist

CTO (Farm Manager)
Assistant CTO
Technical Officer
Technical Officer
Technical Officer
Technical Officer
Technical Officer
AAO

Northern Temperate Research Station, Garsa

Dr O.H. Chaturvedi

Dr K.S. Rajaravindra

Dr A. Rahim

Mr Manoj Kumar Sharma
Mr D.L. Verma

Principal Scientist & Head
Scientist

Scientist

ACTO

AAO

Southern Regional Research Centre, Mannavanur

Dr A.S. Rajendiran
Dr P. Thirumurugan
Dr G. Nagarajan

Dr S.M.K. Thirumaran
Dr Pachaiyappan K.
Mr G. Murli

ICAR-Central Sheep & Wool Research Institute

Principal Scientist & I/C
Senior Scientist

Senior Scientist
Scientist

Scientist

Technical Officer
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Annual Report 2018-19

Dr. S.S. Dangi, Scientiston 02.07.2018

Dr Arvind, Scientiston 18.07.2018

Shri Pawan Kumar Mahour, Tech Asstt.(T3) on 13.08.2018
Shri Sunil Kumar, Tech Asstt. (T3) on 15.09.2018

Shri Pradeep Kumar Jatav Tech Asstt.(T-3) on 19.09.2018
Dr Ajit Singh Mahla, Scientiston 09.10.2018

Dr Adul Rahim, Scientiston 09.10.2018

Dr (Ms) Srobana Sarkar, Scientiston 09.10.2018

DrIndu Devi, Scientiston 09.10.2018

ShriSourabh Vyas, Technicianon 12.12.2018

Shri Sunil Saini, Technicianon 14.12.2018

Shri Surya Prakash Sharma, Technicianon 18.12.2018
ShriPradeep Singh, Technicianon 20.12.2018

Shri. Navin Kumar Yadav, Assistant Director(OL) on 25.03.2019

Shri. Krishan Maheshwari, Technician on 25.03.2019

Superannuation
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Shri. Bhagwan Sahai/Sharwan, Skilled Support Staff on 31.03.2019

Smt Amia Devi, Skilled Support Staff on 31.03.2019
ShriS.A.Q. Naqvi, STO on 30.06.2018

ShriR.S. Chhipa, TOon 30.06.2018

Shri CR Gadhwal, ACTO on 31.07.2018

Shin MR. Solanki, ACTO on 31.07.2018

ShriR.K. Meena, ACTOon 31.07.2018

ShriLR Bairwa, TOon 31.07.2018

ShriLaxmi Chand Raigar, AAO on 31.08.2018
ShriNL. Gautam STO on 31.10.2018

ICAR-Central Sheep & Wool Research Institute



Dr Trilochan Mohapatra, Secretary, DARE & DG, ICAR visited ARC, Bikaner on 02.10. 2018
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