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Alkh I

AT, 3T TQe, S, affierrs, fBared ueer, o T B9,
XTSI U4 ITRRIUS X1} & fhar=i & W UTel= 311 Ud 3ToiifddhT
BT FEaYUl TG 8 | AT U ST & AR, WS B I7aral
65.06 ffer & ggax 74.26 fferad &1 718 2, e 678.0 fAfera
| oo wiw, 40.4 Ffdrr R o vd 6 PR Al @) AomTR Prer
@ <51 2| <u ¥ Hi9 vd oA B A 98 J& 2| A U <ue § &
| STUTE BT 3fThST T ReR B | AlSET S U Bleiid Sel & fofg
afdr a¥ 100.0 FAferRI fasum o571 &7 armawadar B 2 | AT [ B Bg
T ML ForaT, Rufiele Ud 3= <2 & 80—90 fAferas fasam 91 amand
TN ET 8 | S H AN BT AT TN A G, © | BTAND AT BT AT
ST 9 & SIfehe BRG] JMaIehdl 1 YRT & & oy FRaR Tl o) S1awardhd & | <¥1 H =aRITe & Riage vd Hisal
IRITTEN S OTaTT H HHI b 1 2022 Th (BATH] BT 3 QI B 2, [Faie (B3 Fder — I=a1 Icdreq) | aifvigs (S=
T — Sog STEH) Tl BHR B AATIHAT R |

LRI 7 <2 H HI Pl AT DI YRT HRe 5 T Scd1a b el HH W HT H eI Ieara IR &1 biad Bl & fo1g 2y fpar
ST RET & | W SJedl / Brad He1 ol em H gfg v B ol SiF & ST, Q1 ATl H QI 391 1 S8 Wi HA1 bl IS &g
TR TS ToTTeR, T8 AR IR TR Sedl IR 9IR, MER SUGRYT S&dT 9 7k I, Hulfore, Sifdd @1e, g¥dfeied, IoTs fe # JcT
S P Al SUART IR B PR BT | BT &3 H STHIKIIRI P (oG 8T IUTeT o [Afder W1ed uarell &1 SucTed & AT fhri
&1 3T 9 oG AN G ¥ & e AR H faam ST &1 © | GRfTd vae A SHRihA & 10 6 B Ud TaE &6 XS H 99
Td BIURT &R D1 AT AT H R GU JHAM D B A1 T | 5 IS H 37U S Dl 9T 8 WM I YA W bl &
TfRIETOT, Fee Ud dreret e T faRadR o 38T B | fafT Arsrnait Sy 5 ST aRarsr T, Srgford i Su Arerr, i vem,
RT3 R IIRE, FAE NS T AT 31 gRT fBam amifad 81 38 8 | S8R, SufRll vd fFami & =B & forg, Maargu &
HEINT R H G SvRIdex Avex R far g |

HeI 7 Afdyst ufFe (f2=) & forg ufifieq o sidx faemfi 2017—18 REBR o<t fdar & | af & SRM WIH &
ST UROIH BT 51 MY oI, 64 AMARI Ud FIfSA # IRIHR0T, 13 Teheirasl a7, 55 YR AT Ud el o
ToIT 2 GRaTh! # TretRad faram M 2 |

H . e HeTdT3T, AfeE, SR SR FRlewd, H.HAg. Td Sl d1. . FPurd], SU Her-ese (Ty 99m) dLh.ag ., &1 S9d
TN T AR G2 & oY MR Uehe el o | H . 4. . A1, Herdd Ael-aerd (Tg Iedra Ud UoT=.) Td Sf. faeia w=i,
TR J, MGG Y, 778 feel gRT AT T o1 avd WedRT g §9=ad & forg T § o1 § | Seer f2d & ferg agd 21 wrifiras
Td ST et qer RiweiRen & forg # 1. (S) . U, A, aremer, QRT Ud ST S ol ) T 3 geare T & | & <. TMTaR
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3R Uehe v & |
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PREFACE

Sheep husbandry is one of the important source of income and
livelihood among the farmers in the state of Telangana, Andhra
Pradesh, Karnataka, Tamil Nadu, Himachal Pradesh, Jammu &
Kashmir, Rajasthan and Uttrakhand. As per the latest livestock
census, sheep population has increased from 65.06 million to 74.26
million, contributing 678.0 million kg of mutton, 40.4 million kg of wool
and employment to nearly 6 million people. There is growing demand
| of mutton and wool in the country. Wool production figure is almost
constant over the last one decade. The existing woolen and carpet
| industries require 100.0 million kg of wool annually. To meet the
demand, the country is importing 80-90 million kg of wool from
Australia, New Zealand and other countries. The demand of mutton
is rising rapidly in the country. Although import of mutton is almost negligible but constant efforts are required to fulfill the
domestic requirement. With the shrinking of grazing lands and deterioration of quality of existing pasture in the country,
alternative system of sheep farming from subsistence (low input- low output) to commercial (high input - high output) is
need of hours for doubling ofincome of farmers from sheep husbandry by 2022.

Institute has undertaken research to focus on more production from less number of sheep under intensive production to meet
the demand of mutton in the country. The institute is working on introgression of FecB gene to increase twins/triplets,
accelerated lambing system to harvest three lambs in two years instead of two lambs in two years, higher body weights at
slaughter age, feed conversion efficiency and meat yield, diversified use of coarse wool in composites, organic manure,
handicrafts, quilts etc. The value addition of meat and milk is also explored to increase income of farmers along with availability of
diversified food items of better quality for consumers in urban areas. Application of planned flock health programme enables to
contain losses in flocks at farm as well as field by limiting the mortality and morbidity within normal range. Institute is extending
training, demonstration and skill development of farmers in large scale to upgrade their knowledge in sheep farming. Farmers
are being benefited from the various scheme like Tribal sub plan, Schedule caste sub plan, Farmer FIRST, Mera Gaon Mera
Gaurav, Sansad Adarsh Gramin Yojna etc. For benefits of industries, entrepreneurs and farmers, Agri-business Incubator
Centre (ABIC) has been established in the institute with the support of ICAR.

CSWRI has bagged the prestigious Ganesh Shankar Vidyarthi 2017-18 award for Avipunj magazine (Hindi). CSWRI's
research outputs have been documented in 51 peer reviewed articles, 64 presentations in seminars and symposia, 13
technical manuals, 55 book chapters and technical articles and 2 books during the year.

| am sincerely thankful to Dr. Trilochan Mohapatra, Secretary, DARE and DG, ICAR and Dr. B.N. Tripathi, DDG (Animal
Science) ICAR for their support in terms of guidance and resources. | am thankful to Dr. V.K. Saxena, ADG (AP&B), Dr. Vineet
Bhasin, Principal Scientist, ICAR, New Delhi for their overwhelming support and coordination. | also sincerely thank Prof (Dr.)
M.L. Madan, Chairman, QRT and his team for very pertinent and useful suggestions and recommendations for the benefit of
institute. We are grateful to Dr. Prabhakar Rao, Chairman, RAC and other members of committee for reveiwing the ongoing
projects and constructive guidance forimprovement.

| congratulate the staff members of ICAR - CSWRI for their sincere efforts and hope that in the coming years several new
technologies would further increase the wool and mutton production and improve income and livelihood of farmers. | also
congratulate Dr. A.K. Shinde, In-charge, PME and the Editorial Board (Dr. C.P. Swarnkar, Dr. S.J. Pandian, Dr. L.R. Gurjar,
Dr. Vinod Kadam, Dr. Arvind Soni, Dr. A.S. Mahla and Mr. J.P. Meena) for their hard work and timely publishing this Annual

Report.

—
(Raghvendar Singh)

Director (Acting)
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W & foy Wiad 9uic ¢d <F (39 ol H)

RISEL Waa | SYART ufererda

/¥& 201718 2018—19 2019—20  2017—18  2018—19 2019—20 2017—18 2018—19  2019—20
A AILPIALI— DI HS Ud & JJE G

it 160.00 225.54 140.00 134.61 224.46 91.60 84.13 99.52 65.43
NS 126100  1677.98  1644.00 1153.18 1677.64  1597.23 91.44 99.98 97.16
EREl 276500 293120  3000.00 2612.33 293100 293932 94.47 99.99 97.98
Ex| 4186.00 483472  4784.00 3900.12  4833.09  4628.15 93.17 99.97 96.74
9. vs fde R Acas aRAiesn

it 5.00 22.10 32.00 3.30 21.70 23.21 66.00 98.19 72.53
NS 100.00 207.44 154.00 98.78 207.09 153.37 98.78 99.83 99.59
ERE] 98.00 51.95 55.84 98.00 51.95 55.84 100.00 100.00 100.00
Ex| 203.00 281.49 241.84 200.08 280.74 232.42 98.56 99.73 96.10
| A ds dIe gRATSr

goft 10.00 12.39 10.00 10.00 11.35 9.99 100.00 91.60 99.90
NS 115.00 150.34 192.00 114.89 144.43 190.78 99.90 96.06 99.36
E| 125.00 162.73 202.00 124.89 155.78 200.77 99.91 95.72 99.39
@ AT 451400 527894  5227.84  4225.09 5269.71  5061.34 93.59 98.47 96.82
(Br+9+4)

oG ol (39 arEil W)

i 2017—18 2018—19 2019—20
B BH I 3 I 24.59 2555 16.81
9 U4 IS DI et 15.03 12.06 8.01
ENCEECIRCEY] 82.58 91.45 123.33
BT B ey 0.05 1.02 0.15
freeiyore® vd wieror gob 0.26 0.81 0.81
GR1eTor Yo 0.95 6.69 1.63
drenfirat @ e 3.95 2.01 0.68
fafder 52.41 55.08 69.23
= 3343 134.08 143.77
el 213.24 328.95 364.42

>

HHaRAl a1 Reafa (31.12.2019)

goff Ppd s M gY S Red ue Rea (aferera)
IRERET 1 0 1 100.00
EEIRED 71 54 17 23.94
THATDT 106 76 30 28.30
PEIRIECY 73 35 38 52.05
HIA HEID 76 22 54 71.05
el 327 187 140 42.81

>
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fear ) &1 sIee & famt / faavor
garfa faazor a9 T dEn
2015—16  2016—17  2017—18 2018—19 2019 ]
T ArerET
ATHITT — BHHIIIH 402 491 562 547 396 2398
UTSguIgHag 621 594 608 592 637 3052
THORAGYT 264 189 344 264 346 1407
I Ud %
BHSATY, AMABTR
HTAYRT 75 55 75 82 75 362
ATl 35 00 50 29 1 125
qrears! 13 02 00 00 00 15
arfaems / SiotieH 92 49 171 98 76 486
g 00 6 2 00 14 22
HEY, PR
RT 187 44 35 90 159 515
ARATS! 96 185 91 128 224 724
ATHel 127 127 37 128 98 517
Sefierss, Tedr
Rrafes 9s 88 109 95 113 64 469
TEIRTD, AR
qRT AT 47 191 134 124 96 592
ATl 00 07 73 55 37 172
Hamaroll, wagH
ST 49 74 204 104 46 477
T, RTERT
SFDHAT 101 72 74 67 96 410
VAR (THAENY), ey
TR 62 109 79 161 38 449
AISNaTSIRATEYTH (EUTTgdIues), Deudad
SN XS 126 110 125 42 74 477
TASTRINE AT (HAQUHTHY), AST
HigAT 50 50 94 74 75 343
THUHINNYE (Eaus), Herd
iRy 72 59 137 35 134 437
UIIRUE (JIROIYAIUTH), SEIYR
RIR IS 67 25 38 73 62 265
Td WS 1287 1274 1514 1403 1379 6857
IH PHHATY, ATADITIR
R 172 203 161 142 218 896
RN DU, AfABTR - - 155 506 550 1211
SNED, TSAT - - 4 - 6 10
TERATD, AR - - 158 983 1314 2455
E RGN - - 317 1489 1870 3676

11.35.379. 0.~ 9. 35,31 .
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faazor I 2015—16 2016—17 2017—18 2018—19 2019
SCIICINE(EEN! RIGEAEEN 2662.40 3177.20 2750.20 2186.20 3696.88
EIGIRN 548.45 313.78 389.06 708.15 850.00
Tl 147.00 301.50 151.00 195.00 177.50
=1 A (f) RIGEAEEN 746240 7032.82 9048.82 8513.31 10551.46
EICIRR 762.86 1626.67 1354.50 1431.97 1400.00
TS 309.94 330.35 204.24 214.92 283.18
%A 9ot (fda) BTN 178.77 207.18 131.58 47.91 76.57
EICIRR 0.94 0.35 0.19 55.17 61.20
T _ _ _ _ _
g 991 () RCIGEACEN 19.80 14.00 31.25 30.85 19.59
EICIRR - - - - -
TS 0.02 0.14 0.22 0.16 0.16
[RIF & YHIRHEl B wuREl
2015—16 2016—17 2017—18 2018—19 2019 Bl It / gfaast
EEIRcalcalre 57 54 55 60 51 277 55.4
Nicie i e 49 42 40 48 51 230 46.0
NICie o e 0.86 078 072 0.80 1.00 0.83 0.83
Jenfore e U=
I 28 (57.1) 26 (61.9 21 (52.5) 22 (45.8) 25 (490 122 (53.0) 244
RIS 21 (42.9) 16 (38.1) 19 (47.5) 26 (54.2) 26 (51.0) 108 (47.0) 216
g T
4.00 b 4 (82) 2 (48) 2 (5.0) 3 (6.3) 0 (0.0) 11 (4.8) 22
4.01 ¥ 6.00 17 (34.7) 19 (452 13 (32.5) 16 (33.3 17 (333 82 (357) 16.4
6.01 3 8.00 24 (49.0) 16 (38.1 21 (52.5) 25 (52.1 30 (58.8 116 (50.4) 232
8.00 I AfH 1 (2.0) 4 (95) 4 (10.0) 1 (2.1) 3 (5.9) 14 (6.1) 2.8
EIN| 3 (6.1) 1 (2.4) 0 (0.0) 3 (6.3) 1 (20) 8 (35) 16
AT T uF 13 21 10 16 19 79 15.8
AR 54 108 69 55 45 331 66.2
RASED 3 4 1 1 2 11 22
qieh T 17 8 45 126 55 251 50.2
Hge1et / getfed 4 9 5 11 13 42 8.4
S I goftavor 8 7 27 21 71 134 26.8
(@red # I T 3 gfererd # 8)
I U9 SU d< | A Ul srRiwHA] &1 o=
a9 HrRIEHA D dEr gfermfiray &) g
far e I el
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
2019 34 766 106 — 872

19375 U.-B 9. 35.31q A
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PEMER L
ay Rl o qen gfoafial & s
frar BIEEIY faremeff RIBEaN E|
2015—16 39 735 184 410 50 1379
2016—17 44 495 166 884 122 1667
201718 63 750 239 1130 104 2223
2018—19 51 1257 124 943 56 2380
2019 80 2223 231 2005 248 4707

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

ay geeifl @ dw=r AN[AD DI AT
2015—16 11 11000
2016—17 7 12250
201718 14 20850
2018—19 18 15416
2019 17 5741

A9 gareq faer

ay gRiféra afaqal a1 g
EELRED GEEICa) ERIGIEED 4. HHAr)
2015—16 8 5 3 13
201617 12 9 11 12
2017—18 6 7 —
2018—19 16 6 —
2019 14 6 21
ISR A Al9d Aq9ell Afdps (Tad ¥ R, 2019)
e amgaE (9) aquf (fpft)  auf feew  offwa a1 oitwa gd  endar (ufoera) sitwa
AfreaH gAdH P A7 AT gra:  wearE  arsfiaor
(f+ft yeer) (aer/feq) o730 0230  (Frh)
9l ol

EECNI 2223 5.19 3.00 1 176 7.61 8047  67.24 214
B 25.11 7.58 250 1 2.96 8.16 8064  67.86 3.66
Lk} 30.67 11.95 0.00 0 3.24 8.30 78.61 64.81 5.66
S 39.15 22.04 20.30 2 3.69 9.26 8023 6543 8.21
T 4136 25.21 420 1 4.09 9.59 7984 6755 10.01
&gl 4037 28.50 60.00 3 473 7.85 7983  67.13 8.69
NEIS 34.10 25.70 116.30 11 4.64 5.12 8484 7545 5.22
SRS 31.63 24.49 337.60 13 1.95 3.99 9068 7642 3.34
IGECK 32.80 24.08 105.30 8 158 5.81 9107 7383 3.09
SLSEN 32.78 17.75 0.00 0 220 8.91 7326 6177 492
TR 28.78 15.14 1.80 1 127 5.88 8620  71.00 261
ERESN 2152 6.66 12.00 1 1.46 6.54 8742 7181 161

11.35.379. 0.~ 9. 35,31 .
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G 31 A= dieFmen & ded Al &1 93, IET—aRI1, a1 ¢d 3= arl faaror

fafr=r Ao © d'd aNEE R foa aRaRi &1 s SR, (i) e aRaRt @ Siad wR @ SR SoTET
U], SFEI—ARI, &4 Ud 3 WAl ged Suae (i) dH AR | ugeil &1 Iured gerdr ud (iv) e
HRATHR FBIAAT &I DI g | ATSARI BT oI Sexd (i) I[ora<il arel U3il HI e POres arell WSl Ud 9hiRdl |
YT STl H dRIGMR sl /AfReall b TWRIGMR - efR—efR fawenfid &=+ ¢ |

gR&rsET faaRa wrrh araTiRIAY & W tq / agsfa / foren
s fIer eas uRAreHT & d8d ARATS! Ha — 12 12 AR (aTetl) T g8
AT Uers TS (STowad) ARATS! W — 36 36 (ITTR)
RRYE gy — 20 20
<ar fdhe — 30 30
Ff=rat fAstor — 5 faaea 75
W B Well — 75 75
9 &I drdd — 75 75
Tf3reror — 4 160
TR AT — 75 75
ST UF YT — 2 TS 200
g faeT Jeas aRare AATET He — 23 23 IR 9 97719 (STTTR)
P T8 ARATS! 3bTs (STl RRIE g% — 10 10
ot fAsor — 5 faaca 75
i 3MER — 110 fFacd 110
@ B Well — 75 75
U &I diddt — 75 75
ufereror — 4 150
TR AT — 75 75
S T YA — 2 YD 200
T AT — TR S — 14 14 YR, ITOTLTYRT, TR, T,
IRIR Ryermd we2fi — 33 33 SaTell, AN SITe, SIesT,
o e — 162 162 BT, IERIET BT 2ol
9Ier — 500 500 BTy, IR, 11eY, T,
BRI — 270 270 SUNERIICICRERCITI
T SR — 6 6 TR, YaTfer, 1, TN,
garsT, Referan, JrorgRr vd
AAYRT (14P)
T AT — Seferds, ST SUAIRTAT fhe (wiiRe® 107 T, &R e T
fleer—1, ®e—1, TI—1,
TAIG—1 SITST) — 107
ot fAstor — 52 feun 26 T UG T TR
TIRITGAYT AT — AR AREH T — 100 100 PICET, TR, FIHR, e,
SHTS, HETT SIBTR LED 279 — 100 100 TR, fRFaER
YT BT Gl — 100 100
W B el — 10 10
THATTAdT AT — ARATS! BIAT — 26 26 TS, WIRIST (Ar$R), PIesT,
SHTS, HT fIHTR LED <& — 126 126 MR, YRR, TeT, TR,

19375 U.-B 9. 35.31q A



arfife ufdagst 2019

faaRa T RIGHRRICAREC

g /dgdia / v

TIATTAYT IS — AINP on GIP

T A o aRATSTT B
& HATAYRT SIS

TG & TEd

TSR & BT &5
H Y fadT s1erar roiifadd
BAGIREAERIBICIRCIREY
IR ITBROT T FEHTHIAT IR
foar gor aRaTeT

BRT TG ART TR — IMNeED, Tl

TSI b ST SIS &1 § 9 Td g

Red <4 — 126 126
=t BT Il — 100 100
T BT el — 10 10

A HIATS — 10118 WS 60
S AT SIBTHROT — 6175 9 56
Hefhar SBTHRIT — 200 9 1

TS —75 75
T — 10 10
T BT Gl — 11 11
¥ foer @t didet — 8

BIAT — 9 9
e b T — 49 49
A I awRIT—8 8
AR hcd—9 9
RRIE g — 29 10
AT H P THET 120
R4t o 100
TS H SIBTHRoT 20
YIe (SR—200 Td 7ig —500) 100
it fAsor — 224 fHaT 130
TG ERATe—120 20

I GRT ATRATRIRIN & Sita WK H G

TR AATD TATPRUT—2384 210

gepffhedr a1 fdhe—20 20

TRTeT fioR—40 20
Tt s 40 T 40
MMER TI—20 20
IRT / B /AT

io1—568.5 faum 1473
Tl Ul BHeli—400 330
EieRRERGAIERID]

rRI—50 TR 100
B, O B didel Ud

I AeAT—20 UADH 60
LED Sc9—425 400

TR, S (@1hTR)

IS, TRANT, MR, SR,
s (flhR), TR

(aroTR)

garell, HIgR, 3THell, T,

BRATTTT 3T

AT, IR(T, ST 9

ITATER, GITell, TR Tg

Farel

10

11.35.379. 0.~ 9. 35,31 .



arffe ufdagst 2019

IeYe Jege
SICIIR S CART (RESIE]
qd FHeutd, 3N dehcvar Uy fafea faeafdemea AHIALU. — DAHITH,
Tole eR 202, TF . 3—6-492 SHABPITIR — 304 501 JISRA
fa famor e, TR NEAY)
2EITEIE 500 029 — TSHTAT IS ABIRd (UY) ScUIeA HR Uol-+)
AHAF Y, BN 9a= 75 fIeell — 110 001
NS srferssTaT
ST, ARey. el 3] fafebear vd wey urer wETEeRy,
AERIE HBlMQud (T3] I 3R HoT) RIS, PR — 334 001 ISR
AP.AF U, BT 9= g faeell — 110 001 s
U] gTerT T
@ﬁ_ RIEI q;m‘n’ RIGTRTT WRDR, STIYR — 302 006 RTSTRATT
RT3, R WRBR (HFa1g<) Aeadh ST, oft. @ vt
TR (U] ¥aed) WG Y. (Jarfigd) fesramezer (o @1fdepn) -
302, TERATRET QR SR @ — Il SRR ALY, — ARG U] Ffhear srgaem dwerm

FOOTaTR — 243 122 SR U297
TTITETE — 201 014 SR USIT

ST g2t §aR
Si. SIR.UH. wEldl ?ﬂa;sﬁt{—q&q“lu e SIRAENT AR,
fererep, favame e (Ryarf-ig) RS — 250 001 TR UL
3T <9 Uyl fafdear vd oy fase fawafderner
T TR, TTHRle IS G — 141 002 TSE ST U@, A
ERIEECEIEED
< VI AP Y. — ISR SR AT R,
XTSI FRATE — 132 001 RATOT
UIHR Td favmmmeaer (TerdiH) .
3] fafbedr fasma wier, s By Reafieray <1 Ao e

U IS
AL.H.TU. — Dad W JFHTT AL,
IR — 125 001 BRATOM

Emmm,?agé — 781 022 3JFH

Sf. Iaar g ]
yderd e ere

eI deitfves (RFarf+ge) et e ud g Rarg P e
el R Tl /B SIUH 312, Wvas! Rid Taex 45 T — 560 024 FACH
FRUT S & A BRATA 132 001 BRITOM PPN
[ESREESICIBEDN
IRERIED P30, B 99+ 7 fIeeh — 110 001
ALPHIGI — HHHIALH,, A ot waf
HIIDTTIR — 304 501 JTSTRRATH HITYRT — 304 502 TSR
Y 2B Tl BTST
o wfa SFTIRT — 304 024 RTORITH
si. ua. R
: NESVEICC]
T ASIE T d?-@-g T gmafie e
HMPHIFU — DAHIIE, WP, — DA I,
HIBTR — 304 501 ITSTRRATT AABTIR — 304 501 TR

19375 U.-B 9. 35.31q A
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UFRd Jucferar

Ty 2019 H QI IEIS SiHICTgy (IR vd SigHTH)
| o= A 100 wfoRrd w1 S @1 gy
Tt e ST, s 1 BT W S BT g € |

RIS H 5T, 3 HEIH U4 6 HeI I MY IR AfeHa
INR UR A 7.2, 40.0 UG 55.7 fHUT U4 0—3 T 3—6
HEM! DI MY & IR a1 gfg Hwen 239 Ud
187 TITH & ATT T 83T |

qredrs! ¥as H 855, 8450 UG 7.05 UfIerd 9l H
Jfd < g TR FHHE >1.0, 0.5-1.0 Td <05
foarT, Seaa 1.41 famam U garm |

WA & g@ 99 Td Iea A1 Raemg 1y
EGRANTN H SrcTepl # IR I 37T foroT ST T |
a1 Y || fhREM AT &1 arafad—a89d PCR 31e0d= TR
o1 Td Sod FABICN ST ATl ANRT Wi & A K81,
K82 Td K83 SfiHl @ 1fieafad # Arefds raR ST 1T |
/T THa@Tel 1 dul arell ART Wl 1 eI # e
FHDIA Tl S HUl H ey I fHE sruerda
1Sy fafrafaa 2 g |

HT: CT 1.0 : 9.0 T 3MMER WM dTet ¥4 H I8k i,
Joa GeANd] TSI HYATUT Ud JEaR O &l allef
AT e Ul Y| FEAT SMER H ARA (Albizia
lebbeck) Ud 3R (Ailanthus excelsa) UfTaT (FHTT 1)
= 9iftsd e, G4 Ud €I & A1 980k gfg IS B |
€ DI g RN igd g7 Haid JAargT
CRISP-1 UIEIM (43.8 Kda) 7 #¢ & cauda epididymal
YHIY] W aFl HURICSTET—faRIE va wfcreierdi—
RIS Tiafaferat o1 yef3ia fear |

fafir=T gamsil gRT #eT 4 & RviReTy & forg e
f3rcetl ReRe®! &1 Heerervr fdhar a7 | I8 3—54 WR 3
T 6 ReR T |

fewiapd PR | Usel 41 BT AT Y1) B A< f2H
TARETHB glycerol & U9 BT H AP &Il & | 22
e & U Age 1 areie w9 9 fTaa——are g1
STa—3To (65 T 55 Ufcrerd), W@iRd ITfcriierdr (65
AT 40 UfTeTd) Td o f3Teel] 3Ra<Sdr (38 99114 26
yfcrerd) # R Td YeHT] HURTSYE H HH gS |

Wl Ud ATl & el (SITARITDHROT AP H TRR)
BT TSl T Ractrs AT & T91d & fdog resilience
TS &R 8 UG TR & SR JMER &) HHI Ud areil
% B b BU H STANT b1 S AehaT & |

qET Ud ST 9 AR PR M (Sifdsd @re) &
WA (6.25 T/ 7) &1 TR &1 I1Y 3@ T AR
TRT IeATe H YoR H G HRl & | Al va
TUTERT dTel TR & SATe B, Jhall Bl J& Hiel
DI 31 Gl H 9T & A1 AR HHAIBROT fHAT I
HHAT & | IR DT SIS Gd T I T by &=
IHR ST & TANT I A DI ATAT 25 Flaerd ddb HH
Bl Al § TAT I8 STel SYANT gerar & arer it
J 25—30 Hforere 1fSrds TSt UaT B Ahd & |

3 [T GRT IATE Gorferdi &l gorr d AR 4
BT ST I AfF  (67.4 UfI@) o1 | PHrad
Rerar Ya&ia (CSI) o # 12 uferd o vd AferR,
IIORT TT Hierdl # 1 ¥ 3 uferd 9% &1 9 &l
BT T&T BTel BIFT ST HRAT © |

ATAYRT R HAAT FOTTehT aoi 20 THUT 9 31fdre o7 3714
20 3T A HH dTel ATAYRT dTel HAAT BT Jol1 H e
SRITT SUSt Ud ais g I[oradn arel A @l Wit ot
PR

TR HERYT H WS Y UST &1 I@—ATd M argoidl
i @1 gormr | fafd e oW w5 a@
REA B |

A S ¥ IolTs & SUANT & SR X B TS DI HH
PR TG UD AcTdid faemad faar T |

g o 7o &1 e vd 1 e du@ & o
THE W TAN HUS| B U B UF galTg, T T
=156 Ud JRATT & 90 a1 & a1e Wl aRHYR AT & |
g1g & A1 B B HAH [T gY FUSI & IoH
YTETTT Gd DI & N H BT FeIR §aTT |
Uhel—aRUT USlTSH Uihal Sl dus H Rydres AR
R & foIg IUge TE TS Ud 9 UM IR I 2 |
HH1 H SR & TBY A E. coli gUH ARISTSUT 1R

09 (1), 02 (6), 07 (2), 011 (9), 022 (1), 026 (3), 020 (1),
0118 (1), 0119 (2), 0120 (3), 0121 (1), 0134 (2) and

12
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UT (3) IRICIZY & YTfGRT 8I9T S9ITIT 137 | PCR WR
E. coli % Y Yqd fa¥amd ged Siie o Rrm fay
(stx2) T SEHH (eae) S & oIy Wl FHRIHS Uy
T |

'ﬁ@ H Jhd PR DR, pyogranulomatous Jdhd NI
Td UASl[Cd “Tolel QRSATRINFAT & Goiv el &
e o T |

HATAYRT WSl BT fIE A1 I ovine DQB2 (exon 2)
Sid SSCP faweryor R 11 Afgdag SSCP ufomm! &
AT ST T |

B Td YerT Yael § SexiE UReidl & y€ee & forg
F ¥ R ARG b AR USSP RS
SATHRYT BT BT T ITIT 1307 |

14 AP, 6 ThAId! JARHIRA, 6 TG
PHARIA Td 21 B ASD HHARIA o UfReqor
HRIHHA! H 9T fora |

115,319 U. -3 9 35,319 A

arffe ufdagst 2019

Ne UG @RI urele H ARNGIRA, fami aorm Afger
SWBRI & B fdprg & forg 33 ufdreror srima
(837 uferrf) smfore favg 1w |

R # fAfr= 59 & wRewN gd Aol faeafaemeral
A 25 faemedial 7 S96 HaeeR vd figas! ureashH
& T ST B o |

AT &1 I3l gRT fhdmi &l Xas # smgaRiar
FER TG B 1379 A, 218 IHNIT TAT 1870 TR
39 Y|

B 51 W U (25 S T 26 ST=IRIGI) TaHTT
U 1T qorr 58.8 RN <@ 6—8 AT X< UMl ST+el
H U1 fhw 7Ty |

TR Y 3fTdfed Toic BT 96.82 e SUART fhar |
Urenfire), Sl @) faw), uRieror, ufderor garfe 3
364.42 STRG BYY BT ToRG 37foid fpam 7137 |
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g Afae A &1 AaRe YuR v& gediaT
(1= uRArsr=: wofidl /01 /01 / 17—20)

IR T, SR MaM (30112019 TH), IGd FAR,
U FAR, MMS.UH. A8 (30.11.2019 Tw), UILd. Alerd (01.12.
2019 ) U4 3M.YY. Pleir

®TH G yerd a1 gRRefadl § ifdend ws @1 Saraddar
BT HeITH PR & IqaTAl I AIT (a1 73T | BT
I BT S 3 T 6 AIE Bl AP W FAY I
SRR AR e 2.72, 16.53 T4 26.15 [HUT UTAT AT |

e 2019 B TR WS IUTGH &waT  (SWE.) 5+ vg ofiF

arffe ufdagst 2019

HIE R HAIE  4.57 T4 25.10 [HUT 2T | A FHRTH Td
FHNTH & SR UR S &% HALT: 98.91 T4 94.51 UfTera
off | 31feer # SguSIar 74.4 UlRId & AT T & GHI
HEAT 1.78 TS TS | Y29 HANTH UR 313 Td HeH U9 TR
31T T 515 T4 666 [ 3& |

AP &1 UM B: ARl TG qID d1d SIFd S
ITe (STUwarg) Hen: 627 TG 972 UTH &1 | Wi #
2019 & T9d T & SR 3MAd Q1o §F U 622.4
T T | SITITdT &% 0—3, 3—12 A8 Ud qIh J7a<qT X
HHIT: 92.6, 99.1 Ud 98.8 Ufrerd &7 |

TEYS AT g R 9HAl Aed

BdH—dl S B SIACTSUT 8 a9 2019 & QIR UYaT §U
IR Ua SUHTH H91 § Gt 387 SIUAY fFTabTel 1T | 91
SIHICTSY ¥ I~ H91 # 100 UFIRIT hh—dl SiF & AT8h
BT HafoRll # Be—d SF &1 S T Oid & o0 H
Q2[R BT YT © |

BMPR1B (b&—d1) ST &1 <teqor qof=: ifawr= vd s59&
U WP (IRNS, ATAYRT T UIeHars!) & oy hb—dl Siid &
5'— UTR & Ud Uil 8 & BT SRl Gd Ieror qoi fopar
T |

=1 Jfderdieiss  g@ei (16) @1 @G HHID:
THUF128705 ¥ UHUF128707; UHUA514630 ¥ UHUA514635
Td GAUA720162 ¥ THUF720168 & AT S §ab Bl IR &1

TS |

$T1.%.319]. 9. -3 . 35.319 H.

12 3 4 5 6 7 8 9 10 1 122 L

BB BB BB BB BB BB BB B+ B+ B+ B+ B+

FecB SiiF & fiffarR Scure &1 gferaf~erd twirga fagasor
(@fd 1—7: GugTHD Fec™ A9+, dfam 8—12 - fasmygwsh
Fec™ #9+; dfda war : 50 €idY atur)

17
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bp

1000 992 bp

500
400
300

200

100

BMPR1B & 5' UTR &1 WHt3TR &
(dfda 1—4: afaem=, AVE, AAYRT TG UCAAE) HS D IGd
ATIEH SeA; Ufdd ga - 100 it Hiur)

L 1 2 3

bp

3000

1000
712 bp
500

100

BMPR1B S & exon 8 &3 kT UrHIIR Haiel
(wfaa 1—3: Afaem=, N vd uredard) 9s @ ad
ATgFerdr eAy; wfdd ge - 100 idt Hiur)

era URIETT 8 ISR Ud HERT A1 & (hami &l e
75 A (19 R G 56 AIGT, Hh—dl SiIF AEDH) 99 Y|
TERATT TS0 BIHA & T e Fef o 5 Lprar
ISR H fHAMl & gR WR W@fUd o1 78| WA H
AT &A1 #, AT Wl | 28 U9 H gl 52 HA, 82.14
AfcreTd SUSIAT Ud ST & 99 g2al Bl AT 1.85 & A1
UgT gU | UeH SabTg W UGT §U HAAI § 5T, 3 Ud 6 HIE B
Y UR AT ANIRP AR HHAI 2,60, 14.54 Td 21.17 THaT
7T AT |

18

B U9 y&T d AW SAIGA v ATAYRT Al &I
IR faera (W v e aRarsrsn)

W&, AfeTd (22.11.2019 W), SR, A (30.11.2019 TH), TH.
T, 8T (30.11.2019 ), 3THU HAR, ISTHAR, TH.Ol. UReAM,
HTT $ (30.11.2019 TH), .U, HEeT (01.04.2019 &) Td a1g Hromy

B H HGIYRT HH1 BT ST, 3 UG 6 HIE I AP W THY
IRIR® Id R FHHI: 3.34, 17.91 U4 26.28 fHUT I&T|
T <f1% ofd WR gfg 0—3 Td 3—6 AT & R HA:
160.87 Ud 84.09 UTH I&! | YH UG TP B: HATEl U4 TIh
I 3T BT STUTE HHATT: 516, 540 UG 1131 TTH V&T |

THTTH UG THETH & SR UR ST &R HHAIT: 94.19 TG 97.40
gfererd <&T | ©: AT YRR MR & forg == fawg 2.78 fwam
T | A ST &% 0—3, 3—6, 6—12 ATE T TIUND AL
R AT 77.65, 99.54, 99.69 TAT 96.59 Ufcrera <&l | fhaAmt
DI Gl 75 W o9 AT fAaRd fg 17 |

FANTH Td AARTH & SRR TR ST S HHAT: 94.19 T4 97.40
gforeTd <&T | B AT YRR R & fory == fawg 2.78 fowam
38T | a1ffd SfIaar &% 0—3, 3—6, 6—12 HIE T T3 3TA<AT
TR SHHT: 77.65, 99.54, 99.69 T 96.59 Ufcrera <ar | faramit
DI Gl 75 He 91 T faaRa fby Y |

Uerd SebTs & Bd O sl & 24 Tal H ol 60 fHAMT BT
|ffera fobar T | | 4314 Y (2873 UoTH AT WSl

$11.%.375]. U, -3 9 3537 H.



|fed) AT Y g | J9AT BT ST, 3 Td 6 HIE Bl Y
R IRIRS o= HH: 318, 1497 Ud 20.33 fHuT =TI
TR ¥ U HRIY Y Hel DI ol # Y& & 7l 3
I HAAT BT ST (3.20 I 3.14 f&53), 6 18 (20.54 911
19.71 f&UT) TAT 9 AIE (26.28 T 25.75 [hUT) UR ATH
RING AR &5 [Ba1 74T | q[eT 2873 SUAS Wl H 68.28
gfererdar & W1er 1961 UG Gt fhy 1Y |

fafr=1 yonfo™l @1 9fE va yo= &wan

HqUES Afqem  gredarst  ATAYRT
sitaa TR® wR (fea)

ST 2.72 3.60 3.34

3 HIE 16.53 17.22 17.91

6 W 26.15 24.80 26.28

12 A8 3243 36.68 29.18
UIKEE]

AR wfererd 99.91 95.27 94.19

ST &R gfarerd 94.51 83.69 97.40

(SUSTEIT TR WR)

ST B AT T 1.78 - -
O &1 YR (Ffrera)

TP 25.58 94.92 83.71

T 63.95 5.08 16.09

iEEy 9.89 - 0.20

IR 0.58 - -
$hE (fpuT/vre)

ST b I 457 3.50 3.66

3AE R 25.10 16.25 17.61
Ja &1 Sares (fea)

oI B HIET 0.627 0.798 0516

TRD qH 0.972 1.030 1.131
aiftfe sfifaaar (ufaem)

0—3 AT 92.60 97.39 77,65

3—12 A8 99.10 98.92 99.45

TG 98.80 95.36 96.59

UreAaTS! &1 ST He & ¥U A ATJARP guR v
faera (Hxer= uRAS T TolidY /01 /04 / 18—20)

W&, Afers, R vl mguw. d'M (30.11.2019 ),
St weTar, aRfde W, $5 <1 (30.11.2019 Teh) TG Y. Drefl

S, 3, 6 U4 12 A1 Bl AP W FHY TRING 3MHT 9R
AT 3.60, 17.22, 24.80 Ud 36.68 hUT X&T| FHY afH
T 9R gfg 0—3 U 3—6 AT & QRT HAL: 151.33 T
84.22 UTH Y& | 1 FHRTH UG FHRTH & 3R UR ST+ &
SHHTT: 95.27 Ud 83.69 U2 &l | SIfAdr &% 0—3, 3—12 A8

115,319 U. -3 9 35,319 A

arffe ufdagst 2019

T gD JFALRAT TR HHIT: 97.39, 98.92 TTAT 95.36 YT V2T |
¥ 3T S ST 1.0340.03 fHUT ET |

e WY

AT &fTe Td el rEmael (90 ) W gy SeuTa S 0.777
Tq 69.90 fBIT ST SHeq H 7T 0.757 T4 68.12 b1 ¥R Heqg H
RET | XI$ H 855, 84.50 TG 7.05 UfId WS H i aft gy
I A 1.0, 05—1.0 U <05 T 3ifdha faar T |
JeIcTH 1.41 TohUT g8 Seara=T Y 3ifdbe fobar 11 |

qrears! &1 g9 Icured (faur)

PRD sdadfe o graETaeen (9o fA)
NETY 0767 69.011
ENEED] T T
g 0.697 62.728
[ERIR] 0676 60.815
GRIR 0.837 75.334
g 0.802 72134
ek 0.759 68.297
BT 0.831 74.758
g2 TATH NN
ENREES 0.777 69.902
IRE g 0.757 68.120

T wPR (AR, W= &1 Tex1g g AreTg, gl B g 9
aRRfer vd a1 & & 419 g¥) Td gy IUTed &b Heg AT
(f1<0.001) FE—HE <@ AT | AT < Y IR H
A @ URIY Td TERTE & A1 Aid (§1<0.001) HE—AGE
RET| UleAarel 4s @ fafi gfg sraRemsll W eR™
AU T Ry MU B |
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faf=1 gramawen & AR UreAdrE A4Sl § dfwd (+ A9e Ffe) we Aruie (O) vd gy Saure (fhum)

gIETaRRIT qITH MTH gg SeaTeA
w1 - - Elkdl A B EEluiky
gRfer TERTS EISIH TS gfRfer ClekRl

i) 37.79" 16.09" 17.07" 403" 652" 12.24" 0.901"
+0.70 +0.29 +0.32 +0.16 +0.22 +0.24 +0.02

q—1 (21 f&=) 34.60" 14.25" 16.00" 3.97™ 6.00™ 11.13" 0.835"
+0.73 +0.30 +0.34 +0.16 +0.23 +0.25 +0.03

A2 (42 &) 20.88" 14.08™ 14.64° 375 580" 11.14" 0.629"
+0.76 +0.31 +0.35 +0.17 +0.24 +0.26 +0.03

°qelfaa (84 &) 27.73" 12.97° 14.04" 330" 554" 10.76" 0.457"
+0.76 +0.31 +0.35 +0.17 +0.24 +0.26 +0.03

Means with different superscript in a column differ with each other (P<0.001)

qreAaret 9 ¥ W ik

$11.%.375]. U, -3 9 3537 H.
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eAdrEl WS & Ed (* e Ffe) MHNY Augs (W)

qucs |9
ST 3 98 6 HIE 12 HIE
R HIaT R HIaT BN qraT R qrar

UER DI TS 11134011 11104012  16.77+024  16.72+0.22 19184024  17.79+024  24.96%0.43 19.82+0.50
EREIRISE 9.11+0.10 891+0.11  11.89+0.60  11.25+0.64 13274016  12.64#0.16  15.03%0.18 13.39+0.21
TSI DI GRE 35.98+0.25  34.76+027  62.1840.66  61.94%0.71 70.64+0.95 67.81+095  86.75+2.15 71.65+2.49
Wither @1 34T 37.96+026  36.83+028  54.37+0.54  52.08+0.58 60.55+0.65 57.40+0.65  74.37+0.85 65.66+0.98
IS DT uRf 34224029  3274#031  67.39:080  66.29+0.86 75.25:0.49 70.49+1.08  92.03+252 7595+2.92
IR P TS 32574034 31474036  49.99:061  19.56+0.65 58.51£0.59 56.58+0.59  72.11+0.87 62.51+1.01
U8 &I darg 1653023  15.89+024  2591+0.39  25.36+0.41 28.93+0.47 26.89+047  32.81+0.85 29.80+0.99
Yo o aRfer 6.0920.11 5.89+0.12 7.86+0.13 7.69+0.14 940+0.16  8.87+0.16 12.61+023  9.57+0.27
P Pl 4TS 15.06+0.18  14.49+0.19  20.92+0.27  20.23+0.29 2255028 22274028  17.87+0.44 21.60+0.51

gH1 (Fat tail/rump) 9s & u<ele &1 JoaTdA
(Ferr= aRatrsr=m: dregars /01 / 02 /16—20)

IR PAR, AR T, THH. AidH, fiar qgmarEn gd
TRL.UH.B. THdl

THT WS ¥ O, 3 Ud 6 ATE @ 99 WX 9AY 3i¥d
IRIRG AR HHI: 4.83, 2655 Ud 44.18 THUT ET|
JferpaH IRIR® IR o4 WR 7.2 {HUT, 3 A8 WX 40.0
foruT v 6 ATE R 55.7 fouT sifda foar ar | ww sitad
<f e R gfg 0—3 Td 3—6 HIE B ST WX HHI: 239.21

Td 187.43 UTH &I | BIFIC UG qI%H GHIT WS & 3id ©:
AIET S TG AR 0.225 UF 0.481 HUT 9T 1347 |
e FHANTH, FART AR TR G99 &R, AL GoT+d
e T Y WHNTH UR 371y AT 100.0 Ufeerd, 92.7

yfaerd, 347.8 fa9 U4 575.6 fod 31| Shifaaar g3, 0—3,
3—12 HIE Ud JIH IMaReAT UR HHIT 98.03, 100.00 Ud
88.09 Ufererd v&1 |

319 R Rgds @ dgd giaT 4R §RT UIS& dwdl &l
SYANT UTHY UG Ui IRE w1 4941 (91 9 106 a7 oY
Y Td 28.3 fHUT 3 ARIRS 9R) @1 fFegazaar 9 al
TR qreT AT | WE—1 Ud WE—2 & AT P Gr0f SR
qfeeaT AR Huwdi— | (75 gfcrerd ufad o1 ug 25 gfera
IRT) TAT AUHAI— | | (50 Ffererd rfard fAsyor va 50 uferera
TR & MG | Y Gd IAYEYI, AURSHA W AAUSIT Y
IUTIeRIT STl AT THE—2 (AT 1410.78 TTH, 3.40 UTH
Td 1.12 el ) &1 a1 § 1 7 AfF (BT 1642.84
T, 6.64 T Td 1.25 firelt o) <ifrad &1 7 | e Turaxor
&I THE—1 Ud WE—2 # P 7.29 UF 6.87 &I |

$11.%.375].U. -3 1 3537 H.
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GHET AWAT W 9IY® dedl &I JIATET TG
WR® R A uRad=

qucs 1 T E—2
RUGEREEMECING 75:25 50:50
Y 79 AT

1/ fe= 1642.84 1410.78

7 / foha TmiiR® Wk 35.69 32.86

1/ feur ae” 92.74 83.97
TN WIS I=TIBT

RIVALS 172.50 105.81

7T / T TR e wIR 255 1.33

1/ fear ae 6.64 3.40
T ST W ST

/e 123.05 88.37

T/ fobuT TRIR® MR 2.66 2.05

T/ T aoe 6.91 5.24
TATYY Soll I<TUEYT

Sirer / f& 2212 18.74

TSI / foru TmRIR® IR 0.48 0.44

T S/ fpar ao” 1.25 112
Jirad URfie TriRe TR () 29.58 27.09
3ifer TRIR® wR (fsar) 4858 4547
airaa afe R gfg (Im™) 230.0 220.0
AT e g e (I 83 faAi H 17089 14826
AT Fer W wfe (fomam) 83 et 19.10 18.38
LITE BUTCROT & 7.29 6.87

GHET IR AHA1 @ 1T AEIOT: IR HA] BT 272.0046.86 a1
DI ATY UR T T AT | g—gd AT 9IR 44.20+3.05 THAT
o7 | qU—Yd U9 Rad Siifdd ¥R & R R SR Iud
HHTT: 47.2121.05 Td 61.86+0.77 UNIRIT &1 | HHR T3 &3

14.40+0.52 THT T | @TY UG IRATH {2 BT U HII:
2.03+0.11 TG 7.650.45 fHUT VBT |

FIATRID Thel H UR, HHR, XP, TRG Yd el T BRIl T
M @ W ¥R 3.124#0.23, 1.08£0.05, 1.16+0.10,
2.24+0.18 U9 1.72+0.08 BT & | 3¢l 219 WIR 9.31+0.58 fhuT
o7 | g, a9 U4 fazsfad gserl & sirad wiftq s 56.
33+0.56, 11.78+0.71 Td 29.05+0.76 UfTerd &1 | §da: 997 U
AN ESSI BT AU HAT: 4.84£0.33 Ud 1.94+0.06 YT |
JI—Yd T R & MR TR Y8 &1 I UG 5.43+0.83
TR 2T | A1 BT 3TerdT 9 & 45 e U 24 91¢ 99amq
LT 6.39+0.09 Ud 5.93+0.10 & | A Bl STl e AT
48.60+2.27 Uferd I& |

RIS 9aRal &1 A Td gu Sded =29
AEalIe garR (8 garR W fEd ARd™
wHfaa sgde™ gRATST)

TaUd. a1, wur AR, W&, A#fad, ShemR. Tar
(30.11.2019 T®), TAS. Uifeds (01.03.2019 W), AT
TP (01.03.2019 ) UF TH. IToITATST (01.05.2019 TH)

F@l (2018—19 & TRTH ST) BT 9T, 3, 6 U 12 I B Y
TR IRIR® AT AR HHI: 3.05, 13.50, 23.91 T4 32.90 fHuT
RET| 0—3 U4 3—12 A8 & SR i1 AT 4R gy B
116.11 U4 57.91 UTH &7 |

v 2018—19 & AR 90 feT, 150 =T FoT g ScuTe vdf g
37afe) T ST HHTT: 84.24, 110.44, 105.33 TIex UG 147.28 o=
o | STEITARIT S T S+ eVl TR IR ATfeh TTd a7 |
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I FHARTH &R UG FANTH & 3MTYR U ST+ X A 97.30
TG 100.80 RIS & A1 ST & IHA gl Bl AT 1.23
uTg TS | a1 GG SR 0-3, 3—6 Td 6—12 WIE Pl AR UG
IRD HRAT H HHL: 351, 0.66, 0.00 TG 0.52 Uferd <& |
Hel 218 FHRAT (151 7R Td 67 A1GT) I, TRHRT Ta IR
RSN HRATAT BT Ib] gHRAT H A UG g7ef Iedra H
YR &g 91 T |

e <i® dida: MRd ® WS A%l H
AMaR-vagadl yRadaefiaar &1 favfa  (Sl9
wrenfire) faumT aRatsrE)

ST, TTaTT (30.11.2019 Tah), ol HAR Td TH.G4. st

T S Al /SNl (TSR], AfIpTel™, ANIRI, ARATS),
AIHd!, SAdAHS, W, gredqars], #FSIITT  Uq

SFHI—ATH) BT AdeToT fomar 737 | uig |1 Iad T

DRB1

arffe ufdagst 2019

(50 URA® ¥ /BUNE) d DNA f&Tarr Tar| MHC
(Ovar-MHC) ©§ @R <9 (DRB1, DQA1, DQA2 ©a
DQB1) &1 cAfdrd dgodl &3 P A%l /Iudal H
rgafeTes fafderar &1 s axe & forg wfea faan
T | UrATSTR U |7 =R ST o &3l 1 Jael= B+ 5q)
HIDIPHA BT AT | Fafeid ITET BT ATHR 310, 269 T
288 411 sHer: DRB1 (s7¢1fd &3 ¥ fORT g31 Ovar-
DRB1 & Uqa=—2 &7 270 §141), DQA1, DQA2 (3rd #
DQA2 &3 & 242 §Idl) Td DQB1 (DBQ2 T Ta
HATS T 7 8) B fory JET |

SSCP @1 aifdeTeild & DRB1 & fory fear 1am | arraral
# SiTersiie W W B ralie fafdear 3@ TE |
Qfedl & IR TUAICEY BXIaRYT & foTg ATaqRT (32),

ANfABTA (24) UG UreaTS! (50) & Al BT AR
fear T3 |

DQA1

DQA2

DQB1

AU Ta AT Fifeafies wrk w® dwrss T ufee uRad=refiadar &1 seaa= vd foasor a3 ?g
Ovar-MHC % =afya Al (DRB1- 301bp, DQA1- 269bp, DQA2- 242bp, DQB1- 288bp) &T Adtla

115,319 U. -3 9 35,319 A
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JORA & JeATDI &3 d TR @
IR Yd guR (¥ gRAareEr gyl /
01,/04 /19—20)

JMR.UH. ¥eT, TAIIR. IHf, ME.ud. A8 (30.11.2019 Th) U4
RNECECIR

ST & |AHY INATH g2al ) T 4.83 (ST H) W 6.61 (@D
TS H) 2T | ST & A 3Md Ioi AfTHTH (393.9 TTH)
P IS H Teagard T ST (390.0 TH), ol BT

(372.0 um™), AfdTd fiferar (342.5 UMW), /ST ST (342.1
1) Td RIATH (274.2 TT) ST H V&1 | G G DI fa=eqT
R JARITT g4l Dl H&RT 4.00 (84 H) ¥ 6.25 (Roilels FTRe
) TP &1 | gY G Bl 37T W AT Afbed Toi

(530.0 ) ETTSC ST H TN 527.1 T U TTSC H, 492.
1 U &I F1S H, 481.7 U Yuilcle @TsC ¥, 476.9 TH
<9 H U9 AT (441.4 I4) Aifdad Riferen # %71 g9 gem
B AT ¥ 84 &1 T D1 31MZ WR <1 i a9k gfg 10.9
I (S H) | 20.0 I (@fdad feafaer #) a6 @ 9 &
SR gl 550 WRANE & T |

TG SAMFE T

IreER A faf=1 a1 Sa Radrg ¢ @=aen & dier
YT Ud Jongissimus dorsi A Ut BT a1 I
Feraror: Aifdard AR (28 37 &1 98 R g9 ger WRAel
(100) 1 WA ¥U 9§ IR el | fawrfrd fasam T ua 90
fal @1 oy d% geergar Jfd fsor (o 9, ok
(5 ) Ud ART (25 M) & AT 7ot ER afgat Raers
g | ARl 3B afed—1, 2, 3 T4 4 ¥ HALT: aifdar (Vigna
unguiculata) @ @1 =19, 3 (Vigna mungo) 3T,
stylosanthes (Stylosanthes hamata) @ @l =9 Ud
eEqa (Morus alba) @1 Ufeqdl @R & $9 § IUANT # off
g
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3= AU JATER ATSHIS BT T H Tl AER dfeh—4
# gt d hydrolysable <, Twul oER afgdr—2 a3 4
JUIT T TRl AMER afedi—1 g 4 H flavonoids 3fard
3T | A el Bl Sifdhd R B IS GHE W 6 WA
BT e a1 737 | TS @RI ¥ Jongissimus dorsi A
TRl & TAT DY I 31l 0T & forg faweifya fasar i |

AN &0 A IUARI DI AT H AUl AER dfeh—4
Reerms MU @Rl Jrer WR, SR UfiRid v e a4t &
D BT ST 2 | ARY0T 3TER dfedhi—1 g 4 Raers 17 @i
& RIT HdH AT 3 AR 37l & C16:0 Td C16:1 31fH
T RGO} AMMER dfEh—2 9 3 H B I8 | TR0l JER afehi-3 9
2 Reclrs 7Y TRARI BT longissimus dorsi AR Tl # HJ<
AT 3l (SFA) BT IFURT Had ¥ T, Tededr aaqof
3MER dfedhi—4 H Td 31f¥mas Fvqul 3MER afgd—1 # a7 |
F7U] JIER AfEhT—3 T 2 #31feh T vt SR afedhi—4 Td 1
H B & AT 9 SNAJT ai1g 3l & forg famRie wgRy @
qTeT BT | S 3Tefal 39 Jel H w-3, DFA 1 Ud w-6/
w-3, SCFA T4 THR values &9 3ifdd &I 8| 31
stylosanthes &1 &1 @199 (W0l 3MER afgd—3) Ud Iea

arffe ufdagst 2019

AT (F0T 3MER afgdh—2) Ractiy Ty @Rl # Hddi § 98k
g1 37t FRI0T T U oI § |
<fiorT g9 A Aok WM b SdIed Bl

Affrpds B & foy uaIpad ugfadl (W
IRATSHT: THIMRIMRHT /04 /03 / 18—20)

&, TR, TUH. JTol5A, Ul fRegTH, TH.GH.®. AR, S,
ANRTST & ST, el

ST % AT NI dTal B AT Ud gold HAYE @I8C
SET # 7.10 T 0.40 fouT @ Afqad fomfaer # 5.63 9 0.29
T T2 | U B @ STaARAT R IRIAT F@! B HeET U
aole A Bec oiise ¥ 6.98 d 530 fhur T |ifaad
feferer % 662 @ 5.10 fbuT W | ®Ee WEe vd Afgad
fRFIfRrIel H UNTd X hH9T: 87.12 T 84.76 UfTId W&l | ®EC
STSC H 6 T 12 WIS Bl MY UR SR goi+ HAL: 0.90 TI
1.92 fopur gem \fqaa femfaer # 0.96 Td 1.97 fHur <& |
ol 9fed G99 Sifdddl e) @®sc oiisc U4 Afayd
ferfere % e 9514 T 64.63 Wfcrerd €T | AffeTg Tl
PR &b 65 ATITIT I Bl 1314 WAL TSI g o9 T |

19375 U.-B 9. 35.31q A
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AT S IS =g Alhal HS BT A RIS IR
(Trer< uRATSIT: Wkl / 02 /02 / 17—20)

MY =TT, e S, Ta.s. e, e HAR, dad TP,
Y1.3IR. 9T, famer 78R3 vd iR . RiE (31.07.2019 Th)

AIHAT HAAI B ST, 3, 6 UG 12 ATE DI SH TR 3IAd IRIRSB
R ST 3.31, 16.71, 24.34 U4 30.98 b1 B | |1 <fiap
3IRAT 9R glg 0—3, 3—6 Ud 6—12 HIE Bl MY TR HA: 152.02,
82.04 U9 50.55 U & | 41 H v, fgefiay @ ity dou 4
I &1 IUTe hH2T: 600.63, 733.78 Ud 681.87 UTH V&I |
TG H AP, 9, TRS T TS DI HART H HAT: 2121.00,
671.82, 591.18 Ud 844.98 UTH 3T &= ScUTG 3T | ]
g, TG oIS Ud Wl BT el AAd A 32.56
HAIShIA, 5.65 HHT TAT 17.33 UfTLTd I&T | FHNTH TG FHARTH
% MR TR SER HAS: 97.34 UG 122.27 Ufcrerd <&1 | g9
JY STEII—HRaR H TGd arell WSl BI 7Tl T Hlel
(SATS—3TTT) H FHANTH BRI Bl T 15 Ugel Dl TS | Usel
B ggfa H T HRA dTel Wl DI 90 Al Td goT 778
foaT ST o, S $99 @ et o 50 &7 &Y T | 39 9 g
88 WS Pl &I IR HHANTH HRATRIT AT U SH & 61 WSl H
Q1 gl § Td gaTT |

Y 2018—19 & ERIF 6 AIE & INIRG YR Td UIH B: ATE]
Hedd § HF STed & forv =uF fade wHen: 3.08 fHur vd

aTfife ufdagst 2019

i T

8 o

L

B,

T O

T U

114.23 TT <ET | Ahell WS H Gl ST 98.51 Ui 3@ |
T H B AH HROT (31.86 HIAA) ATHNI WUMIIT
AT (GSS) W, AU dl UG ArA—dhblel a7 (24.73
gfererd) vd vaue a7 (23.01 Uferd) | Heed %8 | a9
T (54.55 UII) Ud GSS (27.27 Arerd) | Aaerd 9T 3G
% T HRUTIE | Bl 100 T (64 7R T 346 HIaT) fhwari o
99 / fadRe fag g |

S arefl Wl B Al BT FATIHD UG

sitaa IRIR® wR (f)
Skl 3.13 3.1 3.28 3.27 3.99 3.88
3 HTE 16.71 16.74 18.61 19.37 20.15 15.18
6 AT 24.34 24.84 23.10 24.19 2551 24.49
12 AIE 30.98 32563 33.26 32.98 33.10 27.32
PISEE]
AT uferera 97.34 96.57 96.36 98.53 91.11 98.80
ST &R Ufcrerd (FHTH 12227 103.87 119.17 93.87 96.05 81.55
@ IR W)
Jrad &+ Saared (faa)
Yo B HIET 0.601 0.639 0512 0.810 1.730 0.990
ERRECIRED 2122 1.256 1.756 1.530 2170 1.360
& [oTacdr
=g TS (SH) 5.65 6.42 6.82 - - 5.78
T T (AT eh1) 32.56 34.58 35.48 - - 20.13
el (wfcrerd) 17.33 57.80 39.85 - - 0.10

13319 U.-3.9.35.31 &
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I §IRT Tl & SUTed & folv ARars) v
&1 faer (Vs fasra R Aecas aRars=n)

TS, T, TN AITE, TeNF HAR, TS THTT, YL3TR. T,
farAeT HERTAT Ud BHATDHR R

ARATS! HAAI § T4, 3 Y4 6 AT Bl (Y UR Ahel
AT INIR® MR %A 311, 16.74 Ud 24.84 U7
B | <fT% ofi|d YR gf§ 0-3 U4 3—6 HIE WR HAI:
152.07 U9 97.13 ITH &I | AAAT # ¥9 deud 7 iad

& SIS 637.79 UTH 8T | 9UTH BT 91 d, 99T TG

IRE HoIT H AT T ITUTET HHL: 1256.03, 716.52
T4 475.20 UTH BT | O P AT QG14, T A8,
AT U USH HATT: 34.58 AIS I, 6.42 HHI, 57.80
gfererd oI 0.55 Ui 9T X2 | aTfties FHTTH &R eI
HHATTH & IR YR G+ &% HHAT: 96.57 Ud 103.87
gfererd R8T | ARATS! ¥s # g Siifadar 97.89 uferd
RET| fHarl &1 g 225 ARATS! ¥s (139 R 9 86
ATeT) 9 / faaRa &1 7E |

a3 d WRT 9sl &1 Aaf¥Ied guR td Je™dis
@S e W= Aeas aRarsr)

TN ATIST, UA.B. e, AT A=, 7T 3Tl Few Tahrer, oY,
IR, 31, {EH ATel Gd HHATRR IRa

BTH FHIS: TRT 9941 § &, 3 Td 6 AIE Il Y W
IRIR® TR HHIT: 3.28, 18.61 Ud 23.10 U1 2 | S

30

3 ARIRS MR gfg 0—3 T 3—6 HIE UR HA: 158.84
U9 56.94 TTH &Y | AFAT # UIH qT g 9 doud
AT FHHI: 511.74 TG 647.54 TTH IcUTGA Y&l | TIH
Y ®, I, TR qAT A& BT Hod= #§ AT S Scared
T 1756.26, 587.62, 499.76 Ud 670.73 ITH T | T BT
AT T, g HTS Ud Al Al 35.48 HISHIA,
6.82 |1 U9 39.85 I R8T | el FHNH Ud AN &
IR IR YT & ¥ 96.36 Ud 119.17 UTIerd &1 |
TR WS # gl Shifaadr 97.62 ufaerd <81 | feamr &f
A 195 TRT 9 (169 X G 26 wran) 9t /faaRa

DIE |

TelRT Td NI h=al TR S99
gRAISHT & 3T Gl 65 WS UTAd] &l 6900 S|
(4481 o Ay Wl Afed) wffafad fEar Tar | w =T
AT H S, 3, 6 T4 12 HIE BT ATY WR ARIND A AR
LT 3.10, 15.53, 22.46 Td 28.943 fHUT 3&T| W oA
ST Ud 9P AT Heus § 9 IUTEH BT ol Add
R 620.82 Ud 539.95 UTH V&I | Gl AP Joi+ &%
81.38 Ufcrerd & |

Uers H G 5618 HS(hAL, 4215 W AT, 7193 UMIRIR &
S UG 9800 Wi Bl ARG Ta1 & WY | PresT |
Taffie gaaT <o # 1520 TRIT B ATd A8 H Hodd & a9
a0 WRoNfadl & 919 & fory Fgarr a1 | aRA=T &
IeT F ATAR G T UTeTen! B HeA BT A Gl 58
o e faaRd fea mu |

gygd 3Bl PIcsl,

$11.%.375]. U, -3 9 3537 H.



8 & Sdred & fau §vaflRa dAs &1
ATARS GoR (FEA RIS TSR /
03 /01 /17—20)

.09, JOIRIIST (30.11.2019 Th), 3Gt Y& (11.02.2019 ¥) T
SIRCACCE)

g 2019 & IRTF UST g AHAI H ST, 3 T4 6 ATE &I SH
TR el ARIRD AR HHI: 3.88, 15.68 Yd 22.49 {HUT IET |
T 2018 P QAR UST Y HAAT BT 12 AIE BT Y R Hl
IR ¥R 27.32 64T 38T | A1ifes THITH Ud 9N &
TR UR ST &% AT 98.8 Ud 81.5 UTererd &l | #! o
Uorq ©: AIEl, IUWh H TP S IUTGT HHY: 0.99 TG
1.36 BT RBT | TR I UG 9 $I T8, I A9 U
AT AT 5.78 HHI, 20.13 ATSHIA T2T 0.10 UfIerd
T | 791 | 0—3, 3—6 UG 6—12 HIE &I AMF & SR G
X HHT: 3.65, 6.06 Ud 3.12 UM BT | TN, 9w
931 H 7Y <X 6.39 U RN | &1F & Xgs] H Mg fRrH

qER =g feaml vd gy ure favm, fRamae uaer &t
FHA 64 VS (45 X T 19 HIGT) 99 T |

aTfife ufdagst 2019

ARA AT Al BT FAFT IS4 §RT AT R
Qe (FEATT  IRAFAT:  THIRIATRHT /
04 /01 /17—20)

. PREGHI, TUA. [0, Sil. ARG, TH.UH.®, AR,
. TN Td Sil. JRetl

sferoll e gAY B, AR R R ARl dSi
S, 3, 6 T4 12 HIE B AT W AT ARINS 9R HA:
3.99, 20.15, 25.51 Y4 33.10 fHyT &1 | i < 4R gig
0—3, 3—6 Ud 6—12 A8 &I TG TR HHM: 188.00, 60.23 Td
43.45 T Y& | AT FHNTH &R 91.11 YR R8T | 96T g
H FHARTH & SR TR ST &% 96.05 TTcrerd ReT |

T IR I d & ST TR H 2,17 fHuT Ud Aer |
1.61 TopUT &1 | ST YoM ©: /18 $ Seured 1.73 Ug 1.17
T sHeT: 7R Td ATeT HEAT H 8T | 0—3 AT, 3—6 Al 612
AIE G 9O%h SHfAAdT HH: 94.31, 99.20, 98.70 T 99.32
fcrerd &) | T GUR B FHcd Ud dfierrg & bt
BT Gl 96 WS (59 7R g 37 AET) IA E |

13319 U.-3.9.35.31 &
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qRd @ S MAIwr g3 § sfaswrela A o &war
P YD (WA URATAT  THIRIAR™AT /
04 /02 /17—20)

RT Wl § FADICl S aradl T[0T b forg STRERA
AARS T IR—IMTARTH IR I yga™
(dFerr=1 uRArsr=: goiidl /01 /02 / 17—20)

TH.UAS. AR, UUE. Jolsd, Ul g™, Sft. arRTe,
. AT TF ST, et

AT H T, 3, 6 Ud 12 HIE BT Y W AT ANIRS 9R
AT 3.27, 19.37, 24.19 U4 32.98 b3 veT | 3irad <1 9R gfg
0—3, 3—6 Ud 6—12 HIE B! 3P UR HATN: 178.88, 53.55 Ud 48.83
T R | a1fieh FHRTH <R 98.53 HICer J&T | 99 SFeq H AT
@ AR TR T &% 93.87 IR <& |

3T IIRD afieh BT IeUTe =R 3 1,53 fam vdf #1aT # 1.09
T <&T | 7T H AT UM Bt JIE] 9 SedTe 0.81 fhuT <ET |
0—3 HIg, 3—6 HIE 6—12 HAIE 9 JI&H oilfdadl HHL: 100.00,
98.44, 100.00 Ug 99.32 UfCI¥Ic V&I | 7ReT YR &g fbri bl et
37 S (25 7R T 12 HIET) FA S |

UNI GLOSS 60S machine

T § THEHIETUT o ediohT 2 STHTIT

32

RTSITT AR, AR AT, U.OH. 4T, 37579 HAR Td T el

STTefdTell, GRER, ATHHR, delld Ml gd Hal hel &
(THSBIE B aTet &7) | gl (21) vd g (5) &
T UBa Ry | S wWg dIcel, el g
PISACAR (FH TADIAT & dTel &F) F 20 il &
T BT (Y T | 7Y &l uR¥R, dieTR A ANRT
TS1 (TH a¥ 9 31frd 1Y) H 9, S HUI UG Iad T
(43) vop>d forg T |

AfFIRD Hedid= fAAu=l gRT Ud RS qedrd
TAIHIEY (UNIGLOSS 60) §RT &9 @1 Swd d foae
FIBIATT & Iy @I FHFEAT B U@l TAT| T &
FADIAYT BT YRATIH AfFIIRS HATHT Td Gloss 60

Marked plate

315° 0/360°
450
Ring fi
Glogs

meter
support

Parallel Iaid\\—_/

fibre bundle

270°
90°

225°

180° 135°

S

Fibre bundle [_]
Fasting ring L 1

i Fibre bundle
J:imount

Base plate

11.35.379. 0.~ 9. 35,31 .



T gRT B3+ R U fawga fafdear (47 gfoera =
FHDHIATT H TG 110 URI9d o aHSIAUT ATl S
THAL H) @ TR |

TRT 48 & (Fa18 $ed) &1 Gloss 60° #r

AT @u®  3ud Gloss  SEM P
60° {11 (1) q9
oz Sicz| 2.39 0.04 0.020
(2.31—2.46)
= 1.62 0.10
(1.41—1.74)
Ugre iz 2.49 0.07 0.005
W el (2.35—2.63)
= 1.84 0.03
(1.79—1.93)

TS HeATH & ARITHD A H GER B, HF B A1
Bl (35—40 T & AT MR & PHURR fHIR) TR ST T
Td Gloss 60° A &I 3T TAT| Yuilclvs IRA A,
Al Ud ATTYRT Wl & HA: IR A~ S T (78
facel, 7€ <=, 97w vd A1l &) BT A A Wi
farrsil g7 fobam v |

dIBR H FHDICY &7 B ART WSl ¥ 390 Td S Bl &
T TR Y T | @ A H DNA Jidh IR P
g, fEE 33 (K33) SiF @I Hafdid, e gd sRderd
fear wmar| fadfed sdemeli (17) @1 NCBI GenBank
(MN128708-MN128710, MN418057-MN418067, MN514626-
MN514628) ¥ STHT fehaT 71T | S Ui P! RNA e gd
cDNA HZeryuT & forg amfera favam 7ar | Rt wei # <gad
K33 ufaferfl & afu= AfST %9 (ORF) &1 aftfa faar mar
Td IR fafaT s/Eersil Bl NCBI GeneBank (MN514626-
MN514629) H ST foarm 1 |

S Ul H T18Y || TR (K81, K82, K83, K84, K85, K86 Ud
K87) STIFl &1 aRAfdh—a9d PCR 31099 R, 74 14 S
THADICA S ATel 7IRT Al b He K81, K82 Td K83 SiIHI &l
et # |reid rdR <xdT AT | T Twa@tell S i
el FRT WSl B oA # S Adlel arell S i H
CTEY |1 eI smenahd o1 fafafiid 81 2

13319 U.-3.9.35.31 &
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bp

1525 bp 1500

1000

500
400

300

200

100

ATRIATIA Jokd TRT W oh 51 (U & K33 wfafauat st
eI wae=

IU—FAIYT Sear] 83 & d8d S SIed & forg
S INIRT @Y & AaRies gurR (SRR
URASHT: TISIRIRY /03 / 02,/ 18—21)

.U, ISTRIIST (30.11.2019 Ta), Tget & (11.02.2019 H) Td
3.7, Fgaal

IR AT &R SIHeT des, TSAT IR 99 2019 H UaT
B ST SIRT TR <1 & G B 37ave, 8, 10, 12, 14,
16, 18, 20, 22 Td 24 |KE &I AP W FHY IRIND 9R
A 58594, 818.15, 108211, 1368.25, 1610.38, 1827.88,
1981.24, 2231.26 U4 2370.95 T AT fhaT 10T | 3IAcT gl
DI G S WX, §Y G Bl AT Ud ST & qAHI IR
UL 6.42, 5,54 9 285.27 UTH X&! | HHNTH U4 Yd TR ATl
BT 3T WR HHLT: 3.02 T 3.09 fHIT & | 99 2019 H UST §Y
SHA SFIRT @Rl H 1, 1, 11 gd IV P 1R A &
IATGT HHLT: 14.24, 68.26, 107.73 T 11543 UTH &T| a9
2019 ¥ Uo7 gU THA FTRT TWRAEN # || Hedd W & dl
TS, TG AT U TS a1 HAST: 6.31 WHI, 13.34 AISHIA
TAT 2.01 T 32 | fEAMIS Ueer & faml 1d IR SRR
T3t ®Y Gt B: W 9 T |
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gy IIfder_ dsl A wwyvi IqRT I & fayg
GO e (¥ uRATSH: gl /01 /
01/17—20)

TH.&, WM, U 918, IR, ¥ee, Uab. Ric, $wrar §1. vd
SIS

9 U4 91 UfoRra s1ffie Sroll Ud WIS QRebdT & T4Td &l
TTT TG TP I IfdH S I dTell 27 iR Wi @I
I IR S & Aqal # T fosam wrar | wiad w$i @
RS & UL IR & A1 IRIRS IR & IR W I
fsor |gE | — 10 wfcrerd ifde (90.0 wfrwra AdaT, 8.0
TfcreTa AT Wetdsd, 1.5 Hfcrera @fet {817 ga 0.5 e
THD) Ud A8 | — 20 Uferd i (85.0 Ufrerd Hdbl, 4.0
gfererd faer @, 9.0 Ui | wetad, 1.5 wfaerd @ s
fAs10T U& 0.5 AT 9@) o1 3TReR A3 I )R Raalrs dl
T | IIR® IR 3ifhd R & Iz ATfRd axTe W
TR TR Pl FRNEI fepam 7 |

QT 1T s701 BT UIe WREAT ARSI WS o1 /=T
(124 TG 142 9faed) &1 BISHR T FAM oY | Q1
TTEReIT Ud greTaReT § Aqg | B gorr § 9g 1l § |
UIYd edl DI UTAbdT JAfed JBT | TRl Bl gl H

TR ¥ YTl AT & |

1fe fsror, =91 1 ¢d IR0E 91 31 UNe Gl

(I~ <9 uferera)
Heh ifae ~ifae I AREIE
sror fisor T
| |
> =g 97.83 96.36 97.93 94.98

Prafd garef 96.13 95.31 92.58 95.85
e M 12.39 14.12 7.21 6.70
e 45.11 48.39 75.01 63.29
TSIUh 41.60 43.40 49.89 4542
RIS 7.00 7.79 30.39 36.74
SEEIN 23.11 33.39 32.46 35.12

aTfife ufdagst 2019

BT AT 1 IR 998 | Ud |l § HA%: 2.5 TG 2.9 T
2 | 3 d TR R 75 3 Y S¥ R w1 vd 11 H
THHT: 13.40 TG 15.48 f6UT X | AHA1 & &9 & 75 faAl
DI Y W WS IATEHAT &9 (SUS) g | v |l H e
6.16 U4 5.85 fHUT TAT 32.82 YT 30.95 fHUT ¥&T | FHE |l
B AT A T | A e G H Bryd d48d g |
3rferer U < |

3RFad! AMIGRT U9 gIETEeR & QIR UINd d<dl
(T w9 ATER) B yrdadbar (Fferd)

NS dd Jrradf mtaven ERCIGESI]
gl agEll wqgl  aggE
NISEC] 63.86 65.15 67.90 70.70
+0.95 +0.58 +1.04 +0.54
Praf® garef 67.37 70.60 70.40 72.10
+1.45 +2.21 +1.04 +1.21
e M 60.19 63.46 71.40 78.30
+152 +1.92 +1.06 +0.98
TS 50.94 56.35 61.30 63.20
+1.74 +198 +158 +1.90
TSIUH 57.60 63.23 60.30 66.10
+2.07 +2.12 +1.31 +0.92
TIRIGaTSl 63.78 7243 59.50 60.50
+2.00 +1.96 +1.84 +2.21
NG| 42,07 4550 70.50 77.00
+2.68 +326 +1.48 +1.62

TeAT Y9 gETERT & AR WSl & YINfdie ®R

Yh 59 A<TUSYT GE | BT g1 # T8 1| 1 Sl 7 o1fdep
oT| TERT UE gEETERT b AR SR Wi e
FATTA St STTIEYT & forg T vgfer <Y 78 |

Hol 27 WSl H A 26 WSI (96.3 Urerd) H UHd 31T | Yo,
SJedl Td Pric w9 e 2, 19 Ud 5 WSl F fay | 4/

13319 U.-3.9.35.31 &

IS srradt wafaeen ERCICEDI]
@l wEl  wgEl ugEl
& & IRTTE
7 /fe= 1317.8 13623 15314 16119
T/ fHuT TR e R 257 26.7 405 4044
1/ fpur R 68.7 713 1012 1017
T N W Jrafgor
7 /fe= 753 947 1120 1525
7T/ fpuT TR ® wIR 15 1.9 3.0 3.9
1/ feur IR 3.9 4.9 7.3 9.7
TRATIT ot ITHET
et /e 8.3 8.8 22.0 23.6
BRI CPVACIKIN 0.16 017 059 060

T 9 / f R 0.43 0.45 1.46 1.50

e | @ g H W | A Tged 9wE R IwEad gy

IATE YT §aAT | B AWTE T 1000 ITH Y TG 8T
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S R—¢IR 11 T8 9 414 T (98 1) Ud 586 I (FE 1)
T & T |

Jfgem= ae # 3iwa e gu SR (M)

e iz | |zl

1. 873.4+38.08 888.8+50.15
2 894.2+35.66 972.8+48.54
3 1028.1+47.79 1015.649.90
4 1016.4+47.22 1081.8+48.37
5 1004.1£37.22 1060.0+£52.12
6 913.1+40.38 1004.044.46
7 855.0+45.86 970.9+28.55
8 749.1+48.42 933.5+34.61

9 598.0+45.79 805.6+25.61

10 556.4+43.19 670.8+23.55
11 414.328.62 586.3+37.09

A SUIed # AMATHG Yd I[UET guR '
Wil gfedior (G uRAiesmr: gagdl/
01/02 /17—20)

JRQH. ¥ce, U. 98, TA.®. AR, d8.Ul. TSHR Yd ARG
HIHR

A4l & g9 g Yd gig & QIR Ulufdre swaad

T g Yd IaeIT AR a9 & Wk 4 gfs & |rer
g gfoeerms fUarg ¢ d9=1 9 gfg - Aaq s
(48) B TR SUER |l (T, I, Il Td V) ¥ smdfed
o a1 wd 90 &A1 & forg gar & fafi= wR (8, 12, 16 Ta
20 HfTerd) & AT Y ufcrReTad Raaman w3 | w5, 1, 111
Td IV & 5841 H frd Qe gieg e 157.2, 164.5, 179.4
Td 171.5 U9 JET | 16 TG 20 U a7 dTel el HfoRemid
o T FET # SR MR O | Tl B Y 79 s
(341.0 9 378.0 9T / &) Td Y &4 UTAehdT (63.50 W 64.79
Tfcrerd) T IRl § A &1 | BHT pH Td ST Ao
PHHI: 536 I 555 Td 21.50 I 23.72 mg UG d& T |
BH USITSH B SURET IR PIg YT 8T ST 137 |

Tg g Yd 3@l & aRHE A & R 4 3fg &
|1 g3 YRRemu® (YHaR) ey v #4941 & iy -
U Sd & B9 H AdhT T (THAN) BT IR 8 T4 16
Tfcrerd & 21 99 WRI & 9 IR A= gy ufoRenmus —
AR 1 (8 TIrerd a1 YRRl IM2d), THRR 2 (8 Wfcrerd a<m
T AfEd), THRIR 3 (16 Uforerd a<m UaRdY Xf2d) Ud UHeTR

38

4 (16 wfcrerd gar THAl Af2d) TIR fbU | =Tl g9 ge
drel d ST arel (ATTYRT H941) $1 IR ! H favad
3T 7T Gd SR 3MER & |1 90 el d g ufoRemud
T 9T | THRTR 1, 2, 3 U4 4 & HAA1 H URMAS IRIRS IR
U9 3 WR AT 557, 553, 5,50 T4 5.54 TehIT T 18.38,
19.10, 19.00 U4 19.55 fhIT 2 |

A9l § g9 geH g gfg & SR diufre swaad

Condensed: hydrolysable < &1 fafi=1 arqura #
Rae™ &1 o G yzard A9T A UHTT - AT o=,
Ziziphus nummularia (arer) gkt (hydrolysable 2+ &
Sd; HT) wd Acacia nilotica (%0 dqd) uferai
(condensed ¢fA9 & A CT) fAem &= F MER IR
oy 7T | TE—1, 2 V4 3 F SMER H HT: CT 31U e
18.1, 9.0 Ud 5.1 & | 3R Hqe—1, 2 Td 3 § DPPH Hfcae
UL 386, 24.9 T 132 & | HT: CT 3 & & A1 ad
Y o9 UL HH g, T Helwaoy qqs—2 Td 3 ¥
oIl U A1 e @ %8 | 5.1 b HT: CT WR o
UIE &1 Urddl Ud TaoT Ager $H gl | HT: CT H @41
& AT BT pH H B 8 Td W3 H AT WR HH
83T | ¥ HT: CT W TRICT® vl & W ¥ gfg STafd
IS 3Tt & IFHTT H B g8 | 9 HT: CT & |1
GeASdl A WeeNul H gfg S | AHg—2 A9l A
31fdrrad ADG (152.9 UTH) Td FCR (6.52) <=dT 10T | HHE—2
H JEAR N SAeTUN & A1 3T B: A1E R WE—1 H 29.7
T, g—2 H 31.8 T Ud AHE—3 # 29.4 U1 RET | 310
TRl DI o § G2 A9l & A4 9 [T Ted 3
U JEaR o1 | 3T: 9.0 HT: CT 38R Raerr aret #9+1 #
Joa GeAOAT T HIATUT F BIRYT JER I g8 U9 3
HH 7 d8cR OTacT BT A1 doI |4 1 T e @1
Jaure fopa |

N\ (Albizia lebbeck) ufxtai Raem v fBfrer
A7 @) gfg o wwa : BN ARt fefrer A9
(90 &A1 1 amy) &7 <7 |HEl A fawed fdar war | a4l
A9 @1 65 Ufcrera fad fAstor, 5 gferd kT U9 30
wfererd U @ Rkt @ wRgel omER afger R |
Fl aMER afgd FRIPE (FgE—1) ¥ 30 ufie@ sRe,
(Ailanthus excelsa) afxTal, T—2 # 15 UfaeId 3RS, TG
15 U ARY (Albizia lebbeck) ufral Tem @9s—3 H
30 ufererd AR IRt T #R e afedT 9918 | JIfard
fAysro1 # 36 UfreTd AT, 40 Ufererd Si, 14 ufrerd Jwhed!
wd, 3 ufaerd Sl @, 4 ufoed foa @e, 2 gfoee

11.35.379. 0.~ 9. 35,31 .



@fersl 80T Ud 1 ufcrerd e Hefran T | g9 afgdra
H 14.6 ¥ 15.2 e d e WIS U9 6.38 4 8.19
gfererd d& formf=e o | Wik ufkiam e o gafd
< A gfg vd AufE den werdssd W & S |
Tl oMER afgdr § W9 ufrdl e &1 999 3
<l Y w9 ATUEYT UR BIg YHTd el T AT U
$Oh HAd®d Soff Td WE Ir=qidgor uurfad <@ |
3RS, Ul &1 WY 9§ goi gfRems &+ R NDF a1
UTEhdl A1efe U W HH BT | A AT 9qe—2 H
Jfed o7 Ud YUl URReud & A1 HH BIAT| THA
FATIEI] 4 AR Uil & A1 (AHE—2 Ud 9Y5—3) |/
TG TCA-ppt-Taod &1 &H WX dqT G g—2 4 YRci®
3F & IITURT H HHI TG MUATH 7 & IIFART A
gfg 81 <wrfd € | R ufRral & A1 Mersie rerd |
gfg vd genolidl Foro Aeavor § guR ger | gfg vd
JTER BUTARYT &9l AHE—2 H d8ar off | o/ dR™
RTA BT STd FHF 9T H 3RS, Ul & AreT Rae™ w)
A 7 95dR MR 3fE g |

fafr=1 ol Sdl &1 bR F3E 31 gig w® gaa -
A1 ATGT ATAGRT A1 D < el ¥ favart fobar rar ga
SESTIAR Xfcd W07 (S a1 575 A1 QI BT 795107) T 3R
uRra Raerrs 1€ | i fsror F 72 wfder S, 11 A
ARG 9191, 6 Hfcrerd |-l @, 8 ufcrerd fiet e, 2 ufaerd

aTfife ufdagst 2019

QST AT Td 1 gfcrerd e fAetrar 7 | Fg—2 Td 3 Jfcd
fRsToT 3 Sl BT BHHRE 100 Ud 50 TR ST QM ¥ favenfud
fopam wam | fafT=1 3eR Raell FR 7 Y 5 F<IUBY R DIy
TG &1 T 1T BlAifs X2t (NDF) 1 Terdhar oig <M &
AT ¥ g | STg 1 & 1T Fel U §F gRT TG Bl SO
FH o OTAd Worasy 3o el BT | T
FRATTERIT 1 ST 1 & AT T3 AR H &1 G ATy iR
3T HIAT | Al 7 QM Sig Ud Sil gl Bl Ad R
TRICT 3t & WIT H S Ud MfUae aret & wiT # ofg
BT ST B | gfg Ud SMER SUiRem &l W ARid JTd 718!
<A |

uy] fafeciia s daes—iHer geasiidl sfarvg
(Reas uRArs)

Q. |1g, 3R.GH. 9T Td TRIFAT TRHR

<A &1 fadsa $=A arel Sarval &1 YoaadRel 4
a3 =T - gt 10 YUdI $1 g8 16s rRNA fageryor
ERT B 7T¢ vd aRa T fpar war | goret @ brafes
faeryarell =1 e fawed @1 & guiE | <9 gUdl A 9,
GS1, GS2 ©d GS3 4 My fheer—uwR g™ WIfafafy
fa@rg | GS5 wd GS7 sl o FeRia &I |ed &+ 3
H9g AT fe@eTs Ud a1 Jad BRI BT ITANT B D
farerya fewag |

yrdi &I dRfed fagvag

qordh Fracas = HHTT | Haftra feogofy
ERVASIIL) yfrera
GS1 Millionella massiliensis 96 Bacteroidetes 31Tt @7 microflora 1
GS2  Rarimicrobium hominis 95 Synergistetes URIET® Td MU ofeet TR =TIy 3id TS ©

GS3 Pyramidobacter piscolensis 98
GS4 Christensenella massiliensis 95

GS5 Actinomyces ruminicola 929 Actinobacteria
GS6 Bacillus proteolyticus 97 Firmicutes
GS7 Bacillus patramycoides 98 Firmicutes
GS8 Actinomyces massiliensis 96 Actinobacteria

GS9 Propionibacterium acidifaciens 99
GS10  Clostridium sporogenes 98

Synergistetes
Firmicutes

Actinobacteria
Firmicutes

TRAET® Td MU 3t TR =Ty 3fd SIS ©
37T T microflora 11, 37id H oY = a=I1 371 H ThxT
favae, 311 microbiota, methanogens fad & e
He—3uRerfa

I STEl b U H Bifid, TRISTS Ud eifded 31l BT
ScTeH, Aaa: ReaRiea afewdr § guR U6 g9 UhR
Rl gl gRT qT BT TSV DR & [Ty gwiATet fobarr i
Hepal ©

Y I I 31l H cellobiose fhvas

AU Cd, oY o G 3l # cellobiose fhvas
R AR, BIETD 3T BT IATG

AN T, 31T wWRe & fory favawsig derifes
DA ¥ Xhelel Td geTel (FHT0T o1 ael # AT ud
RIS YR =R dTel T Uil # gslfere AfDT & ToT

13319 U.-3.9.35.31 &
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SFE gad oMeR, S LP% 50 wifkrerd ifdan (Vigna
unguiculata) + 50 9fTd TSl (Ziziphus nummularia) +
fag fasor, LB% 50 ufoRra aifedr + 50 wferd aqe
(Acacia nilotica) + J1fca fAs19T Td PB% 50 Wfcrerd arelr +
50 Ufcrerd aqe + Ifad {817 Raerrs 8 wei 9 LP1-LPS,
LB7-LB12 vd PB13-PB18 9 & el 18 <A faws
B drel Sla] g fhy Y| g+ SOt b1 <
fawget fafaelt (Tannase: Tannin acyl hydrolase) & forg
I3 foram T | I8 <@ T B = YABT B JAT H
LP11d LB ! ¥ AT eIt Tffafey gefs |

1, @

B .8

758bp IR A A A B

13 14 15

r'_““

758 bp

3 4 54681

16 17 18 L 13 14 15

1

10 11 12" SE St 88 10 11 12
e wgy e Sy

792 bp

—

16 17 18

N R R 792 bp

3 | 2 famuea s aret sttamuy geerent @t faror

qS] # Y99 WAl U9 9guodl guR B9
TRR—fparens  gxaey  (Wema  gRAteErn:

figgarg /01 ,/01/17—20)

IR, Uid, rerd= RHE, TATH.S. Thdl, Td=s HAR, o FAR,
ST AT, QLT qfe, T |1, iftar HeTdTE, 3eid HAR,
U0, ST Ud TUH. FE T (14.02.2019 )

3darg-T CRISP-1 &T E. coli & S<UIe+ Ud ®IIicHD
aRa fazor eiReifMa—fRifgd g 9aree siargT

40

CRISP-1 WidF (43.8 Kda) @1 E. coli BL21 (DE3)-
PLys ® e1f¥raaa oo a1 vd pH maadl &7 SUIRT
8U YEIHUT A1 T W & cauda epididymal
BT W g BT TQ g 7 41 dufaefeT—aRuen
g wfrefiad—fReree afafafrat o gelRfa fear
T |

#3T cauda epididymal ¥l (CEP) @& ¥I&Tv[
Tfrefiaar— fRemer® 9ida &1 grEia<en: 3g1 CEP

$11.%.375]. U, -3 9 3537 H.



A <1 Y1 Tereiad—-Riemde g (80 Ua 65 Kda)
DI 3MR® WI A Yeg fbar 74T | 80 Kda WIS g 37RerR
off TIT YEHIV] TR Ud HUTRICE B T T | 60
Kda 91eH @ Rer off (80" W 5 fie & forg) wa
g Tfefiadr &1 &9 fear war dfea g
HURHCI DI &I T AT |

IPTG @& |1 37§ WR E. coli BL21 (DE3) ¥ U+: €dIG®
CRISP-1 & sifteafda <erid gy SDS-PAGE
(ufoa 1,6: 4 &2 9RT 1mM IPTG; dWfda 2,5: 2 €2 aRa@ 1mm
IPTG; dfaq 3.4: sRa i m: figs)

Kd ™M

120 * #

85 . _

50

35
25,
20

HA PIRCHITHY | 1 M K-PO, buffer 99T &) DEAE-
sepharose 3T faf v sreUTS!
(ufad 1: 50 wigH, wfda 2: 100 wiyH, wfda 3 200 woQH,
ufad 4: 300 THUH UIRRRM BB T buffers, pH 7.5)

13319 U.-3.9.35.31 &
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AT 4 &1 fewarevr @ fav e fireef RereY
BT HYAVT Ud aRa fa=avr: der fd & fRawveor &
fory AT f3reelt ReReT &1 faff=t awme gRT AeereroT
foam wra wd afvta forar ar | el Rera! # oftad For
JMHR 200 A 250 nm TH TG SieT FHIIT R —25
—35 mV T &7 | A f3reell ReR® 3—5'0 WX 3 #eH dF
Rem 3@ |

fEufea wer I @ frgea—aq oraar w® 9
fawar® o 3vs @) widt & fadey & ©u A 18 Rreeh
Rexa® &1 ywTa: Her I &1 TES-Tris-fructose-glycerol
faaR® @ |1 15 Ufrerd 3is @1 Sra (Fra=ron) a1 5 gfaerd
(wiv) 5 fRreel Rere & @t yaer (goo fAferas / gaud)
fopar 7 Ug 3-54 WR 22 € & forg wgfera fhar |
URITHEE HTRAbIOR 3 A6 UIeibid W) i &I feawrfad
far AT | 31vS BT SIET B A H Y et Reras &7
SuRerfar # grfersiier gepro] wrferefierar (7o—75 wfoerd a9m
40—50 Hferd), Shaa—3fdd gd drafcd f3leell sasdr
DI e off |

yd feusa dqaa safd &1 fawaxfaa der 9 @
fraras—a1e oraT W yHIE: ¥ B ¥ ugd 9
BT AJAT PP S IR [BH GRef D glycerol & FaT
HR+1 H WERID Bl o | fafi=T Sger <1fafdr (3, 10 Td 22 )
BT g9Td IR HeT 91 @l frae=—a1e T[ora &l S @l T8 |
22 "¢ & U A o Wi w9 A Uuee—dare Y1
Strae—21faa (65 S99 55 Ufcrerd), @R Tiriierdr (65 94
40 UIeTd) U TATorAT f3Teet! SrEedr (38 99 26 Uferd)
QR BT STafds epTo] HURTCET &4 gar |

a¥d wefera g1 I @) o ) W I fovare
H Ive dl W< B SrE A el ReRra &1
gHTa: Hel 9 &1 a1 O EYCG fawRa® a1 v f3reeh
Rere—amenRa fodre W dva wxfera fear 7o) w1
HABTAT & UTA Il A8 & 0, 24 UG 48 ©C & -
wfea 9 & W1 50 cyclic Wi # cervical &M
T fhar 7T | B T4 & 140 AT 917 B TS
JTECTAATITE] TR e o) faf3a vd uRetor foar®
| H 28 (2/7) 999 42 ufererd (3/7), 9 (1,/11) I
17 gfererd (2 /12) vd 0(0 /6) 99119 0 Ufcrera (0 /7) A
0, 24 3fIX 48 TT & AN TRIET I & IUART W 2T |
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AIAYT Hsl W agify W (feeriia—ga) &
frTee & uZEq e WHSTeE U GnRH &1 TG o
98 cyclic WST (2—6 AT BT IARY) P U HIA &b QAR
3N Tot (Avikesil-s) BT TRINT SR §Q G FHGTE fHaT
AT | FST T & a1 el Bl IR gl # favTiora fasam T
S8 gMF & Ta a1 e Uiy Sofae oIt g 1
(i) — @12 gF 721, T8 2 (GnRH 24h)— 3dsT Rdrer
% 24 ©C 9% 4 ug buserelin (Receptal®)—Fg 3 (GnRH
48h)— ST FeIeT & 48 B 9IS 4 ug buserelin Td FHE 4
(PG + GnRH 48h)—4sT T & adrd 125 ug cloprostenol

sodium (Vetmate®) T2 ST f®Ie & 48 ©C 1€ 4 ug
buserelin UT< b | 3171 T &1 o1 H T8 2 7 A< Ufdifshan
BT T AUETEHT B (84 Ufcrer) off | FE 4 W AS FHBIAA
3fferepaR, T 95.7 Ufererd Sl =1 TSl e & 18—30 8 &
3feR 7 Wi T | 39e [quRid, W 2 H 48 &l Foad H
TSI HH THBTAT (71.4 Terd ¥$T 7 ST Hdbie & 18—30
T & ey Ag (TeRRia ) <eirm war ofd # WSt # A9
BT GNRH BT T fA®TeA & 24 €S 918 <1 o T 48
H¢ 1€ ST I8 2T | BTelifds, ot aTe & a1 LH surge &
A Ud fSIeToi & 91 33 A1y fohar ST =nf2v |

Al 7 we dgvl R wWo Mereq @ uva A= siaka .k GnRH &1 y9a

UGS Fafta GnRH GnRH PG +GnRH
24h 48h 48h
A5 gfafshar (wfrem) 100.0 84.0 100.0 96.0
TSt T & 918 98 @1 YHIATT BT T (8) 205 203 218 227
Tt f@Te & 18—30 BT & iR #E Uaei dTell ¥ (Ffcrer) 958 714 80.0 95.7
TS BT & 918 AS @) I 6T THY (i) 59.5 54.0 64.6 61.3
T f@Te & 54—66 B & HIaR Aa TAYA drelt W (Uforerd) 75.0 61.9 68.0 65.2
A 37afy (eic) 39.0 33.7 42.7 38.6

ISR B Ak Yo &7 B sl & Y1 Bl DI
JfYAAT Td SEF #HAT WX AR SiEiady
SO BT UG IR, 2019 & ifaw |wg # 30 non-
cyclic ARATE! W (2—4 a9 & JMRY) | ST HAA| DI YT &
75 f&9 91 WU & g™ TAT| Non-cyclic Wi T
HATSI & WART A Q141 7 Td 14 Q1 gd uR SrgHTiia HIRA
TIORCIH WK (<1 ng/ml) & MR TR =3+ T Tar | st
B QI W o E—1 (FRIfa, 9= = 10) e
AR (MLT) Soiaer™ U<l Fel Ud |9s—2 (MLT, =1
= 20) 18 mg MLT Ufcl 4 3relaii goTaer T &)+ daTel]
# foifSra foar mar | Su=R wiE # 9 f3Al & ofa we
A AT (2—22 f&=1 & #e) & AT A SITHA &% SUAR
wq R |l # e 95 Td 70 Uferd off |

Al H IgHadr ¢d a9 A HH AT (@R
g dl.g=w.arg /01 /02 / 17—20)

TH.QH.. Tebdl Ud XTerd=s; 18

JE—p a7 A fafr= s gonfoal @ Sy
q1d GIRRW[AT Ud IJhcd &Fdl b1 oD

42

HSATH: B Ud T4 STefarg 7 A, Afdedred= gd AeTyRT
e @ INIRSE ufafeasii #F circadian f=TaT &1 el
BT TP NG—FhII &3l H IAd! SRy a1 bl
JFReTcl BT T IROT Rl b fory areg=T fasar 1am | <1 ARt
# 9 Wl ¥ circadian & &1 BT <@ 1| &% diurnal
FHY IR ST HGT BT &I ATIH SfABTCA Ya AITYRT Hel
| WrRfd ¥U (P<0.05) ¥ I I2T | 3T QT Rl Dl Joim H
rfder= Het # e @ <R Y Wrfd T (P<0.05) X 31y o |
THRIT & SR 40T 10.00 Td 14.00 FoT 3TfABTeA SR ATYRT Hef
BT o H e Hel @l A R ARid U (P<0.05) W
31 off | TR o1 Yebr Ty & oy AR Hg Haw
3TeS IFRHfeTd UTY Y ST @ gag A QUeR qd INIRS
yffsaaii 3 gfeg T =Tt H & e’y & o |

fafir=1 wior—atyor @) uRRkerfiat # Medw Swusta
$T A d et faftrn &1 fae™ (Wne.
I,.U. B ATScra uRATSI)

ARUH. S Td AR

M IO R ST in vitro T4 in vivo THTd T ITETT R
&g HT: CT ¥ 9aaTd & A1 <20 99 (Acacia nilotica), dTel

11.35.379. 0.~ 9. 35,31 .
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Ty & SR AT F aiRe gfafparsi Y circadian <@ WX TN BT 999

T Il 39 % 1Y &% TS A [ Il 9 deq
(wfer firmre) (wfer firre) (°F) digHE (°C)  drgEr (°C)

06.00 991 arfaem 25.15+1.05 67.62+1.47 101.3120.17" 28.33 16.67
arfgepTei 27.46+1.01 67.09+1.58 101.85+0.09"
HATTYRT 25.07+0.90 62.50+1.15 101.65+0.13"

10.00 §o1 e 102.92+7.65" 90.31+2.68" 103.45+0.19" 39.25 23.00
ICCEAIE 78.60£3.40" 83.40£2.60" 102.17£0.08"
HTYRT 71.60£3.54" 74.00£1.62" 102.21£0.11"

14.00 99 Irfaem= 84314256 89.5441.59" 103.0840.11" 4250 21.50
ITfadrei™ 95.4645.21" 82.9142.26" 102.61%0.07"
HTAYRT 81.60+3.69" 80.80+2.48" 102.800.15"

18.00 gl arfaem= 78.00+6.62" 85.30+1.82" 103.500.13 39.50 20.00
Tfaprei™ 74554546 7855357 102.8810.17
HTGTYRT 51.5046.16" 73.50+1.69" 103.930.16

22.00 991 arfaem 23.08+1.12" 76.6242.17 101.990.15" 28.25 17.25
faprei= 26.91+2.31" 71.4642.35 101.2520.41"
HATAYRT 21.33+1.09" 72.00+1.66 101.6620.17""

02.00 991 arfaem 21.31+0.89 74.77+2.32" 101.2240.25 25.50 17.50
arfgemren 19.82+1.18 70.09+2.07™" 101.350.21
HATTYRT 19.730.87 64.00+1.72" 101.17+0.25

06.00 99l ICHIE] 24.00+1.32" 71.85£2.18" 101.05£0.11 25.00 17.00
ICEARIE 19.82+1.47" 64.55+3.01" 101.2540.22
HATYRT 18.68+1.28" 58.90%1.81" 100.910.16

(Ziziphus nummularia) @1 dufvai wd AT (Vigna 2 Ud 3 3 DPPH Ui ST 38.6, 24.9 TG 13.2 91 | 41 Aiggl #
sinensis) T P T B WRART AT T | §96—1, 2 T3 & in vitro I TG T &1 B! g 3 H WU o
JTER H HT: CT 31N ST 18.1, 90 Ud 5.1 I | MBR We—1,  HH AT | ST T8, T8 1 Ud T8 2 DI o 4 Gg 3 H HIA

TR N | XA

gl | Hele Scasi ot 3Tieher™

13319 U.-3.9.35.31 &
43
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JeATE 309 Ud 21.7 UCRIT PH 3N | T8 2 H in vivo M
IS A (130 FfcTer) <&, 9a9ad Hoil (ME) & 99 #
I BR TR T TG 1 P! 37U 1.6 TfTer o e |

=T ey H, IR #AHAl B AR (Albizia lebbeck)
uferal @ T @egel smeR dfedr Raarg w8 | FRiBE
(FFE1) # oMER afgdT 30 ufierd 8Rg (Ailanthus excelsa)
aferdl | & g8 oft, Siafd g 2 Ud 9E 3 H HAT: 15
fererd 3R dem 15 ufaerd Wk yfkrai gd 30 gfawrd HR|
gferrt oft | #FET 30 ufoerd AR gfkr @ Raems &
IRUTRESY <fd Med H 17.7 ferd a1 &+ (8.57 ufaerd
ufer f5m DDM W) g8 |

STAd—F e H$ IUTa §11¢ &+ B, UlNford
Ud qEH—drdraRefid yded gRT 3dhed U4
FAIHRT SUR (STedryg, odlelr B v wsdg
AR IRATS)

T. W1g, HATOT S (30.11.2019 Th), I+ FAR Ufed, T T,
et &1 vd ga.gH S, Tt

ot F wefae ardi 991 &1 gHReT A gY A
a9 ufaey &1 fasra: A 4 ™ a9a & g B
JATHAT B B, TATERT I het H gag (5.00 o)
AT TATd (2.00 §91) & QRTE ATIHE H 30 W 42°C Th D
g gfg vd qeuwdnd J1d & 10.00 dof 28°C Th HH B
BN AT TG Fed g1 77 |

T & qOEE W IgEfed WSl 7 a1fdd Siet SfafEer (2.29
M 1.76 wiex /), sMER Sfdifger R fawda w9 (740

44

g9 768 UTH /f3F) UG IARIR® HR BT 9910 IGHT <@T
AT | YRARS A P g ! T AS| B el H AP
BIHAT, SFTTel Ud T & 99 H &1 83 |

THIF a7 7 GfdA & 19 B HH v & forg FwEn
@1 herbal el & Yx& Racrrs: 7, fiarR R |l &
SR HAAl & TR TR oI A8 1 BT S H UTell 17 T
AP.IAF Y. (2013) F FTAR RIeTrdT 7T, THE 2 BT AS H
9Tl AT UG 100 I herbal el &1 )R Raers &1 s,
W8 3 B Gel ¥ UTaT AT Td 100 T herbal el &1 Xeb
Raers @1 T8 TAT g 4 DI Gel H YT AT UG HIH3TA
(2013) o SITAR RaaTram 17 |

Tfiae il & GUP H o F BRI H TR 4 A B
TeeE # P g8 | Herbal TTell @1 qres Raerrs (99g 2 wd
HE 3) 7 WA 1 I TG | F9r9 fHar vd I WR gfE
B BT | FHE 1, 2, 3 U4 4 ¥ 39T 3% YR 3G Haen
67, 76, 81 T4 11 UTH &1 |

Bl & I[Q U9 Heoll & AN BT ATSR, U ¢F dier
TRAN & Sid & U § IuAnT: Ifad fsor vd dAmd
IRT & IEREME R G 1Y F&G3T (@8 1) & AR Bl
T H 500 UM /&7 @1 &R A AU 7Y Bl & [ (8 2)
Td AfTal & ARl (g 3) UR UNIET B! + 31D Y
ST T fews |

I &1 gt H 99E 2 Ud 998 3 # B ATRITHRORIET
T A1 BU (P<0.05) ¥ 21fde off | g 1 &I Jorm 3
|YE 2 U A9E 3 ¥ A7l E. coli Td B SiaT9] w1 A1fh
¥9 (P<0.05) & ¥ UG Lactobacillus &1 ArRid %U
(P<0.05) & 21fde 38T | T8 1 BT T H FE 2 U9 998 3
H 3F® ST TR wd el Sy /fRuT I ga
T A1l B9 (P<0.05) ¥ HH T |

$11.%.375]. U, -3 § 3537 H.
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et % TS T T vt

39 UBR, 39 Hall Ud AfGRI & @l &I Il & IR
scarcity 3MER Td U & Sd & ¥ H SUANT fHar o
AHdT 8, SHD IAATEl I AFATHRORIET O & BHROT
TR & I &b fa%g resilience U™ HR |

i a@ & ufd A9 g9gdeR BT 9g—RIEN
T HAAT STHIECR (W | SdTs 108 |HI, IR W
TS 84 I, AT 260 HHI, R 14—17 fBUT) BT AT B9
A T T | §HRIECR B 2T T1d & HfT e &R Bl
A= S5 MPHIFI—PFAHIATH, AR W),
AT WYE dd 9 320 AR FWR, IMIGD, TRAT |,
AT TS T I 1200 HIeX HUR U4 o8 UR; AT T o
H 3000 HIEY HUR) TR T {HT 737 |

R & SR dTeR & <4°C [a%g 791 g7agIex 14—15°C &l
RN AHH §FIY T ® d i a9 & fa%g $H a-1a
AIhaT & AT H IR F8gd _d & | For 1 (Moringa
oleifera) Hel @1 el I 50 et /a7 & &R o W Raarg
R A H el fobar T | 7l b SffeRTIRoRIE formor §
FUR AT ST @ 15 fa (7.67 99 11.56) Ud 30 o (833
T 10.09) TR ol SMARATEROT 19 H HHT BT 3 AT g U

et o Ta1 oAl WSt gRT =NTE A1 1 31frs ADG (188 €119 161 I / =) &< il |
= ——4J

.33 U.-3.9.35.31 &,

45
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9g3l H YA &9al 96 =g divefig g IR
fparce Surd (3Rger aRd™ g9aa g
LIRS INEL)

U@, i, T 41, 70119 AR Yd Rrd== g

A B Raelts &1 ATAYRT HI&T A9+ A F-Tden g
ATGATGRAT YT YA : ATGeH ©F H 12 ATTYRT AT&T
FE BT A TRl (11, 2 @ 3) 3 frford fasan Tar va 5 9
6 A8 B MY (Sd T Sel+ A el (W) $TBIIAR
CFB-I, CFB-Il vd CFB-IIl f&ay |

el ImER afgeen &1 wwa- (ufoera)

gch CBFI CBFIlI CBFlll
rfcre fAsror 65 65 65
NI 5 5 5
Vigna unguiculata (&) 33T 15 15 -
Ziziphus nummularia (aTen) ok 15 - 15
Acacia nilotica (<= 9ga) frt - 15 15

T R & IR I8 H WoRex™ (P,) Wk # f=1dT1 v 7
SR D1 ATGT HAAT DI JGATGRRIT BT AR AT IRT | /T IR
P IR GIE H WoRe’d wR # fA=1ar (8.41 ng/ml)
AATTSTd off | STaaR P, ¥R & A1 -3 # T4 #9 7 A
B1 TelRia fear | S—1 # P,wax # 991 frar & #9+ 71 A
DI UERIT 21 BT, TaBHI ST—2 H U 79+ -1 7S DI UaRid
o |

-
o

—T1 —T7T2 —T-3

Progesteron concentration (ng/ml)

© = N W A~ OO N ©® ©
PR TR T TR TR T 1 L

30 60 60 120 150 180
Days

TSR &1 W fafi= qenr & 2= faem & v

TRINT &1 Y[BIMT Yd FHIG TR 41 THRI H I STaRAr+1dh
Td GiIoT fRIS07 ST |HA RET | -3 H ffdd Yad RAT
T3S (BUN) & RTlTdT I =T 4T 3 8 | ST—1 BT ToaT
H -3 HHAI & S e AT 7T ST Ua d1aT Wk H TR
fo=amaT | o= AEl @l g # -3 H ANIRS YR Az |

46

faff= yerR & 2f= Raeg arer a9 ¥ Xad @ag=ar
uqd el deal &1 3a WX
HUgs &1 -2 -3
URAS Iifom aRfe it uRfe 3ifow
e (%) 703 734 716 709 746 696

BUN (f3IT %) 15.0 19.2 143 155 210 250
AT (@7 %) 15.0 19.2 143 155 210 250
AT T %) 6.7 6.1 66 56 65 58

TR (I %) 32 29 33 341 34 238

TAGAT I %) 35 32 33 35 22 31

ST (ppm) 0.83 1.09 086  1.30 091 147
4T (ppm) 0.72 0.77 095 1.06 079 123
STET (ppm) 1771 1798 2146 2644 1715 2552
HEARH (ppm) 3395 3895 3624 4174 3655 46.10
FTHIST (ppm) 270 2.83 412 459 316  4.94

BRORA (fI%) 5.8 79 7.0 7. 72 73
dfcerad (%) 11.8 15.1 112 160 125 173

HS UG Bl 96l og aR &I da—gedl gRI
JIferHad UIvd ddl &I STe (G YRATSHT:
¢1g<1 /01 /03 / 2017—20)

THA. ¥, JIRTA. WA, T WE, N e, diad g
A, |

SIaYggEIHRYT HId Y4 s ARG @ie &1 siferad
dAdeld STeA R gHTa: i wire f$Srs= T H,
faEre & SYART UR HHI: 14.89 UF 11.30 Hferd 31ferd
TSt Td IR &1 Wi gs | A @ e | arar ud

ST & 6gad TANT ¥ 80.7 URed i Sifds St
TS 31T | 16T Ud ST @1 AT 0.0 ¥ 5.0 Ud 0.0 I 10.0
a1 /2 IF @1 9gdl gS AT & A1 J1fdwrg (5.0 <F,/3)
S HAIST A <&l Bl gl Ud 8X =R B W = geb gfaena
AT &1 SR o |

11.35.379. 0.~ 9. 35,31 .



sifada & uiftd (e1/3) 9 ders Yaaied ) sfds
@re Ud SqggeIHvl Ardi &1 ydard

SUAR IS IART  ®Hels
SR IR AP D
Sifas @
S ICECIES 1.62 6.01 21.06
TS GG 1.41 5.33 20.86
SEM 0.04 0.10 0.42
CD (0.05) 0.11 0.29 1.21
SraggEraReT i (o / 8)
IBRIEG] 0.80 414 16.39
IR
25 1.36 5.03 21.40
5.0 1.49 5.26 21.96
ST
5.0 1.50 5.37 21.90
10.0 1.60 5.56 22.23
TTHIT + STt
2.5+ 5.0 1.58 5.88 21.18
2.5+10.0 1.67 6.25 21.05
5.0+5.0 1.74 6.54 21.03
5.0+10.0 1.91 7.01 21.48
SEM 0.08 0.22 0.89
CD(0.05) 0.23 0.62 2.56

Sfde @re vd gau uivfdre ddl &1 AR g )
gHTa: 93 ¥ A= Sifde Sl (@R &4, 05 ¢4 /7, s
Qe 125 ° /% AfdW@s; 625 €4/8) Ud didr (5.0
T /3) o ST (10.0 U1/ 8) & HN—JGLIHRoT BT
AR ST TR WHTal BT 3reae fhar T | sifdraad &wr
TRT IATEA AIETE & H1T TF IO IhR ST 4 8 |
BT U9 @1 AR It a3 o o # aifiware # 22.2
TG 20.9 U dem 9BR & H 14.8 T4 13.9 Ufaerd 31y
el | PRI @1 g # dier gd SR & Sgad WA ¥

13319 U.-3.9.35.31 &
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PU—FISIHIU W & Td JET IRT IUGT 27.5 U9 28.9
gfererd 31fere 87| Tillers/hill & H=AT AW & ATT didT

UG ST & TR < ST Vel |

70
EGFY HEDFY

LLLL

Fodder yield (t/ha)
- N w B [3)] [=2]
o o o o o o

o

Control Waste wool Avikhad  Sheep manure
70
BEGFY EDFY
_. 60 A
P
S 50 -
K=}
S 40
=
& 30
3
S 20
10 -
0 - T T T
Control Cu Zu Cu+Zn

Sifaeh WTg Ta ala Ual S1el & FHiu-qgaahiul o
BRI e AfeR & &3 Ud g =T Sdte (/2 )

31Q: &1 TRY Bl IIY IGT UG A1UIR IaTed H FoIR TG
3ffaare T HANT (6.25 <1 /8) Tidl Yd Sl A HYg DR
Sfae @re & 59 F fhar ST ghdr 2 |

Ufdd Iqurd Ud ey wHI W uuifad {awell /
AT 919 AR BAATHROT Jonferal &1 g : auf
g b ARM & WC ¥ 30y Agled «id (SorsT o
TR AR BHATBROT O] (el FHell, dHael AT
A, Yol g MRS O $I 2:1 Ud 3:1 3UTT | SR
BHAIDHRIT) TAT II—TATS] H ST O & HTlg Aol
(§3TS % 60, 75, 90 @ 120 & &TE) BT SRANT febarr w7y | <Y
BEA B Abel Wl § YW wd W b off, Sfalds
AR BHATDHROT JUTTel H AMTHAR oid T ST 919 &
forg 2:1 dfad # vd Farwed & forg 3:1 dfaa # g 2:1 dfaa
HRT BT AMBIR AMSRID J49Td 8141 Gl © | Hers a9
& IFIAR, QI Ufdd Ul H uN @ STedl werd |
Hhell & Y &9 H gl §s olfbd 387 9T B ARI
IATET B H BH IRTE [HAT| IHI TCh Bl b 8
TN BT I F oY UH T Hgfed BT U fhar 1T |
el g RT IUTEH 3fdbel Wil § 37ferawa off, dfd o
3:1 H 3R BHACHHRYT AT 77 1 I§ I8k o7 Ua 2:1 dfad
79 TfRIT S 3ifda @ 75 | BT, 94 & fou 211

47
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Gfdd, 3:1 Ufde I 56 AT Afdd B AR BT SUS &b A1
IR off | T4 DI 60 fa oIS 9TQ HTew W, A 90 Td 120
a1 gamE aTg Prew FY oI # HHAT: 115 T 53 Hforerd
37er IUST & AT FIhell DI HAA Bl BIIGT UgarT | A
TR Td 0T aTel IR & STa o, Bl DI &I
HEE B 31 Ufdd H O &b AT AR BHIDROT BT S
AHATE |

ART O Y e dbiferd @l vd Sifas denem) &1
SUTEHAl g &I VA<l YR J9Td: Sifdds FeNesi (R
o, sfaEre, ws Wie) dfed AR, Cenchrus cilliaris,

gfg, =T Witq vd =Ry [oradm # Af¥adr g8, gt I8
IIR® Td IBR HF DI 75 URILd AHT & a_ER AT | 31
JHR H & TIRT | IUST UG ora<1 § HIs FAsiar fby
T SdR® BY AT 25 UfARId d& B B Aol § | SIRD BT
AT D1 dael 21 UL BH SUS Ud 100 Hfrerd RDN &)
10.6 UfeId %A WIS & 1T 50 URerd d& &F fhar S
BT ® | $HD ITATdl, THR S & A1 75 YT @5 100
yfererd RDN & 98aR o7 1% herasy 11.8 wfaerd 21ferd
BRI ORI STEH Ud IR H 2.5 Ffrerd 1oy Wi #1327 |

faftr=1 a1 Scure yonferal & S1d= g B9 G &

Pennisetum pedicillatum Td Sifaid< & <TedIfeld TN
H IR 9 981 6 U e fham 73T | =T ' @
o # AR # W Ud W IR B IAGHAT IeddR
(34.5—54.1 Ufcrera) &1 | Y Sifde FeNel & 9T H ART
HAdl & U B FEa 9 'R B e o @
BT IRT SATEHAT H sdr off, BeAife I8 THEAD
Al & IRIER & | I & d1a9[g IR S & are Frafd
B AT H B AR BT IYST 109 TR AfSd o | ART
ool | 9aT H Suete N, P, K ®R vd SOC i Hreid
¥ A YIRS 1 8T | ETelifh, V1 auf H IaRP IUAR Bl
S AIUSS] TR |1eich YT BT | U9 el b AId| ] URare
fpu far wfl =R & ded WS d gdgd wR &I gl |
Iuee N, P, K WR 74 SOC Hisdl H Ieelka+ gurR g
1 IO F GER H IR B 7w b a8 F R wwar 2
IYe Tl & BTG Ardl Ud U dedl & {997 SR
@1 oI # Sifasd @1 faRvey | JhR & U< B arell
fAEgr § N, P, K 7@ SOC @1 3irad |igdr T aifdraas off |
gy @ donmsifes il s FRIfSd vd srerfe
Al R 9HR HT & SIS & A1 267 UG 6.8 Ufoerd
31fdres off | gagelt WeR &I o |, R 99 918 IR Ug
e @TE & dEd SOC HER (0—15 Ud 16—30 HHI) THH: 5.
8—12.7 Wferd Ud 13.1—39.6 Uferd 31fde & IR H 9,
31fdrad SOC YR AR Td daedrq dhd oM & d8d
BT | R 99 § SOC SR IhR 3+, JIfAATE Ud 3rdhrdd
Ardl # HHE: 1.37, 1.1 TG 0.70 AT /B R |

PR & Td =0 &Rl BT Pennisetum pedicellatum
DI IATSHAT UR YATd: THR H9 F Sad DI AT H 25,
50, IT 75 TSI &I HH B & I & 1T U YA foharr
TAT| IRG TG dHR H & a1 WRI 9 N 3l Ifg &
qUgs WG 9 (P<0.05) ¥ wvIfdd 8U| SdR& @
ey aH AT (500 fHUT IHR &) & A1eid $9 (P<0.05)
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TR Qg T HRA H WA B S aTell haal H g ¥ |
Af993  (Pennisetum purpureum), IREATR €A
(Cenchrus cilliaris, C. setigerus, Panicum maximum,

Stylo (), aRT Wferai (Vigna unguiculata, Clitorea
ternatea, Arachis hypogaea, Dolichos, Cyamopsis
tetragonoloba $TE) T dTSIRT (Pennisetum glaucum)
o7 | ¥l Huell ¥ W, IREARN U DI HH I B gd
qcqeaTd IRT Biell §RT &9 CFs & a9 @l smaegasar
B 2 | 9 Bal H, B 9 N,O Scaoi 7 a4l fawf #
NNFHAH (G LIS T HT 33.4 Hererd) AnTar f&ar|
IR 9T H, SRS F dod 267 gfawd CO,-e &I
anTe fean, Siafe aroRT § Ri=rs 7 o g fHy U
fyaen @ 41 ufierd CO,-e &1 ANTEH feaT | &Tetifes, AfaR
H SR vd RiaE T T a_IeR 7T (G I @ 28
TR Y¥eh) ST ARTET 3T | AURR ART IeTE T gt ¥,
IREARAT T Ud TRT Bierdl § Ble- US BTT SHAT: 244 T4 195
TS &H T | 94 TRT WAl # Ul RET0T TR Ud ot =
ARG T4 F CO,-e &I HH AT H INTQM T | @ =R @
JUST ¥ TaT o T {3 AR S fHaer Screr vd a9, wiew
TAT IR & oA H HHL: 55.8, 665 T 81.7 TR 31d
SATGHAT dTell B & | SUST & JMEIR R BT U B1Y 8T &
oy w1 &9 (54.7 Td 47.9 TfeTd A AfUIR Td ORI WR)
<& | e & SMaeIehdT & MR TR BIe 9T - udT o fdh
3 A1 Bl 1 Gl 1 AIURR D TRT 224.6 IR 3fferds
PIE 70T DI raeganar o |

T & AHId BEE B I 980 $H Bred e (AfRR 3
T # 794.5 UL &H) BT MaIDHAT B & | 31 T
TRT TG Yoferai & gorr d AR H $re= 1 g9
31T (67.4 TFTeTA) oI | SRS €19 o folq e qeTdT gd
HTIT ReRAT aABIH 3% (377 B oI H 336.6 Hfcrerd
31fdrm) | CSI TrRT # 12 Ufeerd o vd AR, 9ot aor

11.35.379. 0.~ 9. 35,31 .



BTl /1 3 3 UfIerd T T T BT BTa G&T B a1

AT dRaT 2 |

¥s & fag A= a1 Bl vd 99 & IURd Bg
Hre+ 431, SuSl, gedr U9 Rerar

HUcs AR IREARN IRT  9ORD
CFs (CO,-e f&m /) 2895 841" 981" 1386
ST (€ /) 656 421" 394" 361
CFY (CO,e fbur /fimm) 4413"  1998" 2489" 384.0°
d1a (fbuT /)

IBCE 1220.0°  1364° 409.7° 581.3°
SLN| 2886.4" 18524 17336 15884

CE 237" 1358 423" 273

CSl 1377 1258" 323 173

THR &1 vd Rarg Wi &1 fafi=1 <X 9 SuanT &1 S
& IR UG ofd SATGHAT IR YHTG: I & AT & SR
& /< & wefare uRRerferat # 50 famm Xl <me fadr
gf THAT @ ATl AR & Al (19 I @) H eiefi
AGBH i (SIS H G TART faT 1T | IR 31 (1.5
a1/ forur f2)) & wanT 9 A @ emem g | Sfaw
BT Ud T H BI%! GER & A1 el B Idvar Rerfa A
|iE (P<0.05) GuR fHa1 | d6R S (1.5 71/ B fAgh)
P TANT TR SUST fAamy Arefd (P<0.05) T 9 1ferd o |

180 1
3
S
£ 160
>
(%)
c
[
5 1401
&=
[
Q
£ 120
g
]
= 100 . . .
1 0.75 0.5 CGS
180 IW/CPE ratio
£
S
2 1601
>
[%)
c
Q
S 140
&=
[
]
£ 120
3
®
= 100
Control 0.5 0.75 0.5 2.0
Waste wool g/kg soil application
THaTg Wi U8 9T il o START a1 St
i T SUANT AT T THTT

FREif3a @ gor T § 9BR 9T & TEN R g9 el @
T, T DI GRAT, BT RIR BT a9 UG SI BT URITOT gt

13319 U.-3.9.35.31 &
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YT 30.4, 18.6, 21.3 UG 9.7 I B & | b AT,
JHR S SUAR 7 FFRIFT  25—30 Uferd s1fdrd T &1
IcqTE T Ud STet STRINT Gerar # o o |

e, & Td YR U P AL, [OET U gEEd i
8] |HST & HIEAH §RT Y &7 4 WIqd Ud ol
el ge1 (fa=m= vd digafra! favmT uRarerm)

RIS
IS & Ul 3 &3 § A IS Ul $i

STel SAUTEHAT BT el B: SYAR] H BRI ARTH B
fafr=1 =R Bl &1 IeqTadhdl BT Jedih- RBD feuis
&S uieror H fBgr AT | WA H GRT 9ol gad TaR—1
(Cyamopsis tetragonoloba; @ 40 faur €151 /8, €1 1),
Afea, EC-4216 (@ 30 fum i@z, < 2), 9ToRT, AVK-
19 (@ 10 fuT 17 /7, €1 3), Cyamopsis tetragonoloba
(@ 30 fam 911 /7, €1 4), WA (Lasirus sindicus, <1 5) Td
& (Cenchrus ciliaris, €1 6) ¢ T8 ol | B & Ay &
SR HaRT RiarE & fore IUANT {5y S atel 9T+t &l #15m
1 FEIiRA T 731 | g0 H @& 7 IR AP ©: b IR
el § WSl B Ry AT | IS S T80T 3ifeba
3T 72T | WS GRT Gl TTeT SITTET a1 HTAT BT FeIRoT ey
g i b AT W U9 ORIET B9 ¥ SMER (TR oTd
JITIEYT) & AeTH 3 o 737 |

TP ART SIS & {0 SUANT &) TS =l &7 910

HeaRT RIS gIRT 138.75 oy
STl TRNT (FaR &I foeara <% 18.5 At / er)
RS §RT T WANT 97,60 fAHT
EASERRIN 236.35 AT

I AfF TS T IR gaTf B IUS BT ITORT & A1
JNFHTH Ud ANSAT & A1 JAdH BT I8 G <l © fob
IORT & oIy - HH JTITRAT UT+ Bl MMaeIHAT UG Fad
3Nfe T B TG HAT B B |

% IRT Bl § ATIRA ur vd il @1 Scuredar

Bl =Y 3maTEY T+t $1
Tl Tt SIS Hdr
(m°/kg) (L/kg) (kg/m®)
ool TaR—1 0.89 886.50 1.21
afear (EC-4216) 095 949.91 1.06
FIORT (AVK-19) 0.30 304.85 3.29
TR B 0.81 809.84 1.26
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25000

20000 4 mFresh weight (kg/ha)

= Dry weight (kg/ha)
15000+

100004

Yiled (kg/ha)

5000 A

Bundel guar-1 Cowpea (EC-4216) Pearl millet (AVK-19)

fafi= arR = 915 U=t

T

50

w:rrr—1 TE Al (EC-4216) i TG hels

Guar crop

o™ & Ul b a3 A IRAl IR v 3
Had IATEHAT b ¢ Aag] U9 oldl ST SUANT: Fhr
AR IRT ITET TR STRT Ud U & AT SUANT BT
I4Td, I Al U qoiel As10T BT 3fidheld R vg a2
gt &1 Rofy & gRade o oifg & & forg va srems
o AT | B 1356.60 A HIER (2550 H x 5320 HI) &
yrfiTe eF H ugl wie AN feorsa fEar ) ar
JTcRTe AU 91, 60 I x 60 AHI, 50 /70 T x 60 A,
75 JHY x 60 WHY Ud 90 /60 WH x 60 WH TAT I I
farg WR o, 7 faF & ordvTe (Fae o), 7 T &
JFCARTS (FE! Ul & |re gqef Riars) vd 7 faF & eraRret
(gl uri &b ey fgeia vd =rqel RH=ns) o1 geais fear
AT | AR AR B gaTs TS HerH Bl SUANT PR DI TS |

$11.%.375]. U, -3 9 3537 H.









fafde SarRl & faem & fov v SR &1 Y1
dae (v aRAeEr: veadidl /01 /01 / 17—20)

qrS.A). MSHR, 3RfA AT, U, ¥ TF 3R.U4. Wg

I/R AT &1 i fIRivaRl @ Ida| ol
TUTETST R YHTE: AAGRT AR TR F91 (3 78 3
39, n=36) A9 el A AT fbam 1am | g 1 & Al
P BT W IAMAE AU (65 AFT), WRT (5 9FT), 3R
(Ailanthus excels) @1 afxrdl (30 9T | a1 AYOl 3MER
afgwr Raes TN | g 2 # oRg vd RIE (Albizia
lebbeck) @1 TRl & UAH 15 9RT Gd |z 3 H, R @1
g & 30 9T Bl ART A & w9 H FRIAT far 7 |
! BT 3 W 6 HEIT DI IH TP RISATIAT 1T Gd TP T8
@ AR SITHaRT (h=6) BT a1 fohar 12T | 9 | Ugel 3T
IO T 1, 2 U4 3 H HHAL: 2592, 24.97 U4 26.77 [T o1 |
SR Scure Rl & 9 geri oY | qu—qd aui @ MR
TR G A RS 3T BT T H A1 AR U1 1377 |

JI—Yd ao & MR TR ARIfE He—ad Wrl # fw=Tar =1e!
O TR | T RS AR, 9T TR Bl bl AT, HI: 99T U
AR BEl P U Jer1d & | T 1 H A Bkl gt A1 3R
PHRAl BRI ARIS HU H AH o | T T & d91d 0 B 45
e Td 24 B¢ & AR HREURRI BT pH A eIt o |
el IRV AT T Yl R & Jer i of | wg 3 # R
JHAT i WU A B O | el AR avip FHg 1 H BB HH
o | TBARS A1 = g 3 H ARI® WU ¥ 378 a=T SATaRITHR0T
BT S2RAT | T BT IHe, ACHI, GrelTdd Ud [T Jeicdd
SEfd FHE 2 W DM BT AF ARG TU H AWS o | IR
ReRdT Ud pH o I TeE & I UF o fRIvawRii §
ARI 3R T | I8 T AT fob HoA1 & STER H 3Rg 3R R
& I T IR IS AT, I Ud B I el © |

T Hs AHAI @ Al faRivang vd [ Sdre I[orer:
SR A & AR AT (TT 44.2+3.1 Foh2T) BT 272.046.8 Fa B
S H 9 R AR fRIwanl &1 Jedie fhar T | @ ud
AT ARSI & AT HH: 2.03 Td 7.65 fhur Y|
IS P H IR, Hfe, Vb, T4 Ud FY, T Ud 31 ST ol
AT BT 3.12, 1.08, 1.16, 2.24 3R 1.72 fhur ot | 3 @RI BT
o 931 faharm o | i A, a1 Td fa=efed gl @l Suw
ST 56.33, 11.78 Td 29.05 UG Y | GaT HI: a1 T ART:
B! STJUNT SHHST: 4.84+0.33 IR 1.94+0.06 &1 | I @ 45 e 3R
24 T 91 A BT pH FHH: 6.39 3R 593 & | AT DY STl TR
&TFICTT 48.622.27 Tfcrere o |

13319 U.-3.9.35.31 &
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THET A A7l @) drer fayang

qUGS st e
Ra TRR ¥R (fa) 33.64+1.86
T e i (fha) 20.80+1.14
SR wferera (Rreer ¥R) 47.21%1.05
SR e (Red ¥RR 9R) 61.8620.77
I 91T gt (foam) 9.830.62
g3 W gord (fa) 10.73+0.63
Pfe T &= (@) 14.40+0.52
Ih Tfcrerd (@ 9d Siifad 9R) 4.35%0.11
R wifcreTd (@er gd Siifad 9R) 4.87%0.13
T vfcrerd (@ gd Sshifad W) 5.60+0.17
JGTE JMTARD ST U (98 Yd Sfdd 9R)  17.3440.36
T 3MARS 3T fcrerd 4.62%0.11
o Hferera 2.99+0.07
gs 4T (&) 2.38+0.34
U8 IHT Ufierd (T8 gd Sifad ¥R) 5.430.83

T B 45 fAFC & 919 longissius dorsi HAU @1 T fagwand
THDIAIA (L), SAMfer T (@*), Sramd= (b*), s ga 31 Jeaii &
foTQ AT 37.77+0,67,10.38£0.3, 853+0.51, 13442054 TT 39,
27+1.07 oY | A 7 ARWATY 24 € & I1G HHTT: 45324075, 11.
29061, 1229+0.13, 16702050 Td 47.5+131 off| w1 U
HAIAYRT TR HAAT & A H IR TICH $I g919C H gl &
AT A 99 TISH H BT HH HoRdT Uil T | T UBR,
R A1 | g e H HaRel Bl gedT AR BaRAl et bl
HI DBIBI A o |

HAIGYRT MR g1 A9(E & T Bl 941de fagiang

faeryar HTAYRT g
Hordr (N)** 60.38+1.17 53.42+2.48
HRaT (N) 44474393 49.52+3.86
fafarge (N. Sec) —6.89+3.8 —13.19£3.03
ST 0.83£0.03 0.80£0.03
HHST 0.3020.01 0.2840.01
ofFerarse (N) 17.98+0.7 14.99+1.32
=91 (N. mm) 14.92+0.98 12.04%1.41
REISIN] 11.21£0.33 10.1240.39
gadr (N)* 8.9610.78 5.80%0.25
Haxl Brd (N. Sec)*™  82.99+557 60.40+2.30

AFHTTIR A7 D drer faRiag - J= SR a9
Bl 3 6 HEM DI F AP SWIIAR U A T UTell Ud
<rfera fsror Raetr oR srege forar 13 | 3iaa Rt awie,
Ra IRR o, T4 et aoi= (fam) va s ufaera (Raa
INR GolF WR) HH: 3052, 2669, 1521 Td 5696 o |
TR &1y 3.44 Hfcrerd off | |9, il a9, AU
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g7 U4 foesfed g€ @) Sus (Uferd) S 59.63, 5.73, 4.
93 37R 26.95 i1 | T YABII TAT (%), [IRE: IAT AU T
HI: BE1 U AT 10.66, 5.67 Ud 2.22 o | HIW I[ora<i

fareraaTalt @l =1 drforast # R foba T &
TR 48 @& el SR A4i9 [orar ol
fa9ivarg (n=s)

farerear Mwararse Ffe

GIE
raefia erfar (aferer) 3.44+0.46
ECKIKINESEN REIRKE) 59.63+0.26
e T (srferera) 5.73+0.52
Siauei g (wfea) 4.93+0.38
faesfea g (uforerd) 26.95+0.66

BIGRIMCH]
B gABII AT (FIfcrera) 10.66+0.60
ECIKINACRIRCE I 5.67+0.34
A BT U 2.22+0.06
pH (a1 & 45 e 91g) 6.2040.20
3ife pH 5.69+0.05
STet &R eTaT (Ffeera) 47.9141.24
T IR & (Tforerd) 16.05%1.59

A BT TTICd H AT far 737 | Urd Ud T 3l pH
HH: 594 TG 6.13 AT | A B AT (@) 97.68 o |
TIeH @l 11 faRwdmll 7 dad fear fF ger, v, 9, s
Td T HeI HH 6248, 7.36, 20.73, 22.01 UG 7040 ¥ |
TIeH & oy HoRAI, THAAIEE d Id & Hd HAT: 81,
10, 29.85 g 0.18 | A & Al TR Fgd 7B A
ISP T I | GOITHRTRI 7R F+ 36T gael, 97 79 gLl
qrel | BT IATE FRA & T4 TIR TS Hl Fddl Wb
EINEESEREACRIRIDI

ATAYRT A A7 D @ty fagivaren w aRadefia
=1 AR &1 9vTa: | § @ {6 7Y 268 ATAYRT TR
AT (6 T 16 AW Bl SH) B ATdhS] BT IR T R BT
ey fRIyarall uR g9Tal BT 1T B & fory fahar |
Y fhy 7Y SERT BT fT=T 999 & R R IR Aqe
(STM1: 10—20, Sfi2: 21—30, Sf13: 31—40, ST4: 41—50 fHaT) H
e foam T | ST 1, 2, 3 TG 4 | 391 &7 AT qol
UL 17.41, 25.71, 34.89 UG 42.59 3T T | ATSYRT W HAAT
BT Rad IRR G919 UG TH A1 IOl HAY: S & foTg 15.29
Tq 7.25 foum; 2 @ forg 21.93 Td 11.83 fum; <3 & forg
29.24 TG 16.11 fhUT UG 14 & fov 35.95 UG 20.13 fHum o1 |
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Sfi2 (4760 Hfcrerd), 3 (53.83 Wfiaerd) Ud Sil4 (5597
fererd) @ o # St & oy SR Suwt (47.60 Tifcrerd)
A1fd U I B ol | Hdb ARG B TP Fbdd & w0
Bfe = &5 (F7) S (2050) & forg wrie U & 31,
TN 13 (18.60), S12 (13.77) Td Si12 (9.25)  UTT 71T | @Tel
Ud IRATe] 3R T &I IUST SN, 2, 3 U 4 H HHLE: 123 Ud
4.26; 1.97 Ud 5.91; 2.77 Td 7.49 7T 3.54 T4 8.90 fHaT off | /=1
THE! B T H URIE Hed D [US Sii4 H ARid U
31fSrp off | AT & A, JIhT a1 Ud Bfgdr @l ArAT ST Sl
% fog 57.81, 9.96 Td 27.00 Ufcrerd; Sii2 @& forv 5592, 13.17 d
27.38 UfcIerd; SiI3 & foTy 57.92, 14.32 U4 25.22 Hfcrerd TIT Sii4
@ foTU 56.80, 16.34 Td 23.85 Hferer oY | H: TAT JUT M1 (6.
93) ¥ AT B A M, TCTAT] SN2 (4.65), 13 (4.42) Td ST4
(3.73) # T | HA:EE! BT SIIUKT SN13 (2.31) T 14 (2.39) H Wi
Y ¥ 31 o | FIpY & AR R AAGRT 7R AT [oTTebT goi
20 oRuT ¥ 1fres oI ST 20 T & & dTet AITYRT e HHT
B ol H Sea SRIT SUST T areHIg TRl drel HT Bl
BRI

Hed @l DI UET ST b 9§ @ 4 I [JHRia
GDIST DI AT 79.62£0.27 TR Y | Pedl FbIol Bl HICTS Ud
AT AT 5.6 U4 51.8 AT &1 | dedl abrot & forg 37 fRiyamy
SR, TeT*, T*, 1, T Gd T e ShHST: 51.28, 8.85, 24.60, 26.13
Td 70.27 &1 | FabIol BT el (N) A1 36.99 o7 |

wfiad 4SRYT & dgd A= d&fSiT 4 9s qu Ut
DI IO BT RATHA: 4 Y UST & ol TelT—3TelT
U TSI JoTTelT 3FeIfd argeidl (€M) wd afa (E12) 7 vk
oAl & ofavrel W 7 fa=1 & forg wefias WeRvr (4+1°C) &
SR T[ora faRydmell &1 s faa 7T | ForRar (IT)
3R TETT HHeT: 8499.57 MR 424.01 oft | UST & HeRV &

$11.%.375]. U, -3 § 3537 H.



Frata T iT argeirat YenfsT
SR FHSTATI (L*) & T H BIH! gig s, STald ATior
(@*), Gremad (b*) Td AT & A H HH <! Y | wefiad
HSROT & SR fFaid Y5 Ut § 5iet fohar, TBARS #14,

ea_
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B ©I 3R et Td saws AT HF o s 41 7 ke
TR 3T 0.79, 1.51, 4.08 TG 1.47 |

WSRUT 37IfET & SIRTT ATShIhiTd Td BIcihiyd sl gry
MY | WSRUT AT B W & AR UST dI Fqaal
faradrel # & oMY, Safe argeiidl YsfST usT &t
gar1 # frata Ui UsT # |Hadl WhiR S o | 313
wefidd WSRT H UsT &1 fafd &R Wifds dqga 4
JEAR BT QAT & |

G B BT JoAae=: TR B U fARiar a1 awg
2 | RA ey iR fSoig SR (IICD), SagR & HednT
A Feadiid WIS BR W AR & U Pl AR PR
&1 5T {1 |

YT T 3aTS

dlg g wfea @l & ga 9 b Si9
s giadia}el yfbar grT wgfaa faeifas sra
gfaeemus & W1 79 3R 919 IART BT A
das+ (Sta aa-hat faanr aRkarsrs)

ARUA. g, &, AT, G181 TSHR Td U. ATg,

faff=<1 condensed: hydrolysable < 3Jurdl &
AMeR Raa™ &1 AreyRT R A9 & Iaural, drer
o, I el WYEAT MY WA AeeiAfed W
gqTd: <l 99 (Acacia nilotica), UTell  (Ziziphus
nummularia) v @93 (Vigna sinensis) @ afial &t
SWANT TR A9 BRG] MER ey a1 T

13319 U.-3.9.35.31 &

ST HT: CT 31ure 94g 1, 2 U4 3 H HHT: 18.1, 9.0 T4 5.1
o7 | S JMER AP BT T A8 # 3 ¥ 6 Fel Bl 39
% 12 TR iR w9=i &1 Raaman Tar| {59 7941 31 5.1
U BT HT: CT Raeiiam a1 S longissimus dorsi
Hi Ut & FAME fagelsor Sz C18: 3n6 Td C20: 3n3
AT BT BT ST & | SFA &9 o vd PUFA w-6, w-3
U 37l 1 HT: CT # gfg & ey arfdrewan g8 | o o=t
I 9.0 U BT HT: CT RaeTran 11 I g s &
FAME fazeryor C18: 1n9c vd MUFA &1 S2d AIST &1 811
SR 8 | are-1a ¥ o al &1 A1 H gfg gg oidid 9
AE W ATH Td THR &1 9131 &4 gg | |Agfaa ferAifors
3 A |l H A o | WA HeToHIed e & o
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ST HHT BT 5.1 U BT HT: CT a1l 3MER RIATT 711
9 Butyrivibrio fibrisolvense 3TETaT 3Tferd o |

gl WU~ 3i9-1 9&1 (Hardwickia binata) &1
gl € qx@ AER @A ard e 99t ¥ gfg
Ugeid, dlel WXEHT Ud CLA ¥ ST T =R AF1 (3
TN @ ) B < Gl J o frar mar wd
HEH dd STUT IR Rgarrar 741 | 791 &I fag 743107 (65
A1), 2RT (5 ¥1T), TR (Cyamopsis teteragonoloba) Ta

R B ger8 d fav A1 &1 A=<TT ofe T&f): o =@
STl ST &HAT TR ALCT 31 I<HIT Ua o= HTehfcras
T Gl & 9T Bl ST & FoTg *1ega= fhar Tar | 5Te
JTFRITOT & HUTH Wil ofe AT (142 U)o e 3
1 @ ofe IR & foru (289 wifcrerd) arfdras urft =AY | 4
e R BT I H S[C e AT Pl 57 R HH e
ARG & T Ty 17 | /) S @Y I A D AICTS 4.9 A
8.1 frft & i ot |

I$T (vigna mungo) [T U 15 W1 U foca JmeR
W g Il ER difedl Raars T Safd aliern
(CFB-Il) 9 # ©% YN 3w g&T &I uRidl &l D
T & 3 ¥R 9 faRenfua &x e war | 3 ger a1
ufxrat (CFB-11) Raets Y #941 99 g0 & geooidrg
DNA &1 fpTa Td s9a i JeAsiidr ardl &
RT-PCR gRT faaiyvT Butyrivibrio fibrisolvense & ferq
Jod AeTolHIA® FHde /el SRL Td &4 A+
MfpaT Ud WISISIST &1 BT q2iar € | fsi= geT @l
gt Raars U 9891 B longissimus dorsi ATAUEN T4
I9T Had & FAME faeeiyor #§ ISzaar CLA A3 U9 &H
RBRISIfS ©d o e  gasie 9\ &1 g
utar & |

HIE BT g9l YANT vg 99 IR
gEY Uq giarer fadeft &4 Sarel &1 famtor
(et ufRarsr=m: SeadRt /01 /01 /17—20)

T, I, 1AL AARIAR, A5 BAR, a1 Bed gd Aidl S

M ST A oIS A1) S I 0ls D STANT & SR
T & ST Bl BH B TG YD UICThia f[aeiad fear
TaT | 39 favaR & ofi vd uRefrw & @1 @ 2g U
BATT &F A o7 | 39 ufshar #, ok & =i o 9=
T arel ol dUs B SuAT fhar | i am
JTAT—3TT ¥RTT AT (HUTe AT Uiferuex N3f) &1 HH
| B T URdl | ART I7AT | IRefT &3 BT WRTa il o
U URA AT T | GTHIAT 0T WS B 4 / eTd a1
BT SYAT IS8 © bald &5 § fhar a7 | 98 u=d &
HURT / UTfTUReR STet Ta ST § 3far & uxd # Al
ST BT ST & 1T Uh ol de’ dIR &I T8 |
S/ HUN ST a1eX Gl HIS B (e TGN TS oY |
Pilling TteToT # &9 @ st A BH oWl M| uU”
TIeThicl XSS BT BIFdl YGTH BR- H YT UTT 137 |
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ATddl /HRT /Gollds S & Aol &1 Bl @
oI STH T 7RI UG el & Bl Joilcis H9 & AT
fAfda far | goiide o7 vd <= &9 & fasor 9
100:00, 75:25, 50:50 3fIR 25:75 & U S+l T (AR T
T | RAaTT 25 e =goiiers : 75 URIRIT #RT &9 & &R
BT BISHR (3.37 Nm) &l & fafa= s & fore amr &
U 3.5 W 4.0 Nm b &l | & &1 1S & d1e, SABRET
BT Bl 10 I B IR HaATS TG 1200 g/m* & R T B
AT IR fopar T |

S T-Hu A3 dae: RT TR S AHAT S HUNT
Pl AST—AT UMl (50:40:10, 50:30:20, 50:20:30 T
50:50:0) H A3 fpam rar e &+t SIS vd Beell bars
YOIl & AEgH | \A1RId fhdr a7 | A% 4 &I fHrarsT
T Qd U & AT 4 HIRId AgSIT el IR & WA & A1
AT U ¥ U & A1F A fpar |
Torigoe 3 Rieler 3 doffer S+ &S H &/ HUNT BT
8101 24 ©1C @& 918 IWT AT | HSTER HTs A U IR\AT
BT 12 39 B 3T ratch dTol Booll HAlS @il H STofl
AT | Bedll 14T UR 1.5 BT STYC Ud 3.8 BT TP f&am 7131 ua
4.0 Nm &R G761 &R STeH 6T 737 | 91d UhR &
(100 UfIRTd S, 95 UfARId $e+5 Ufaerd U, 90 Ufcrerd
+10 TRId HUTH, 85 HfeId S+15 Ffied &urd, 80
Tferd $e+20 W ®UN, 75 WlRd Se25 Ufaerd
HUNT U4 70 TR H+30 U HUN) BAGRET Hdel
TR fhy 71U | 3iENfie yeR @ wRAEl &1 SUANT RS
Pl Bl milled, scoured, raised T4 stentered farar T |

fPvaT g1 7GR I9® &1 FTsHy: Iy U9 Emadig
faferal &1 27°C IUAE UG 65 Ufarerd ATUfATG STedr W
SYANT FRD fhvas & AH | ISR I9Tdh BT AIHYoT fmar
T | fHvae & forg A & AT WHR & SUART fhar T |
U BT I5TH & dold TR 20 Hfcrerd @ vd 10 wfoera
WHR & ®Y H G AT | AR I9Td DI GHR Td A1 & Gl

11.35.379. 0.~ 9. 35,31 .
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/U fafera swaet o amt

H 3Tl 31afy (1, 2, 4, 6, 8 fa=) & forw @ T |
RO T BT BT AT T HUN 3R & & I8 & foly
ST a1 | 18 vd Rerar & weei= = fvas fafyr
ERT 3 & fepyor feaman| srardi e @1 germn 4
IR fhvae 7 98aR T &7 Scares fdhar | fspyor & fog
pH 5.0 TR JATRHATH dY 24 €S o | I TS Bl gATg DI
Rerdr areeh! urg ¢ |

g o SUAIRT S+l BUSI D 98 BRISTHAT: g 719 Ja
BT e dud & A1 Ud faHT, Ahetdiydd e gl & forg
TR b1 77 | FTIR agT 5 &1 hUs W g 919 et U4
e @1 Hieedl @ gfte 1 Safds SEM =1 RISk &1 St
PIS DI T8 ST TAT (3R | IUER & SRM, HUSi DI Giell

13319 U.-3.9.35.31 &

BT fHell Ve <1 b1 <Iel 1 Aiedl & A $AD] I R 98
T | *1ig O <ot Ue eI a1 SUReIRT & PRI Jifes ol
SR fob, HUS & IS AT Ud AIS Bl HORT Pl 9T Z3NT Tl
T | ISR @ AT A # i €T et @ Sea Aigdr o
IR WU B J X Td UPF 3 gfg gz | dUs @I &fd
iR T (2 wfcrera) =1 4 (0.32 Ufcrerd) off | ST=IRa FHust
%1 GI I UlE YT, S {61 I Ud TRAINT & 90 faAl & a1
) SRIRR RIS |

S W BT Yge dulfeie: #fgad & IgqHed @
GGl [AGH & drg HUIRTE & Y Ae [ fby
MY | BUIRTE BT BT I BT BT qheiidd Dbl STANT PRD
IR febam T |
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@\\

Lemongrass oil

Wool Fabric Application Media

Chitosan

' A
W

Finished fabric

<> Fragrance

/ N

Q.

<

Moth repellence

UV Protection

=ie =TE AT oh TART SR At

S BUS) B TS Ud dRITHD UR™HIUT & foru
a1 WA fagE giesvr (Weerma aRIrerr:
Auadidl /01 /02 / 19—20)

HpT 9, SLa). IMRITR g fae ped

R ST o AT ATeNRIdh el ol W8 IR ~H1 Riferer vd =
TiO, % ST T STz febal 1T | €1 ~1+11 <ol <l HeifeleT STt
et ofdt fafet gRT TRIR faam TR | T % SR 1 ol Y
fafi= wiEaTd el 1€ | W5 Y FTIR Ud deRare faeeror
gRT RIS b 727 | Mg % 918 P ol 3 €1g B 7 BN D
AT & a1e 1T gU HUSl b quids TTEIdT Ud fastness ol H B!
JIR B T ey FAepret T |

Ty

it et 2fm

Rt ey

SEM ©d EDX fageiyor 5 wus! &I |dg H =+ Bl al
U BT g BT | HUS! & WIfIe—I1E o1 B 7S &
T IITHIT gYDNIN YT 1T |

A1 Si0, vd TiO, Su=ailRa gt dus &1
S & 91 EDX fagawor

AT c 0 Si Ti
\R%) (#R%) (R%) (MR%)
IBRIEG] 53.12 46.88 - —

A SiO,8uaRa 52.85 47.02 0.13 -

91 TiO,SuaiRa 5262 46.86 — 0.32

R CIEIECY

TS | T T[UTTHE Urel THTA(eh favetaur
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3 Si0, (1) T TiO, () SU=ida shug @t SEM feerfa

25—

20—

1-1e- 18
10+
5
0 —

B ;

w—]
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ke'

<

Isi
J—
2
AT

cps/eV.

glo

|
1 2 3
keV

o

T Si0,( 1) ud TiO, () Su=niia %ug @t SEM spectra

AN BT BT O FYAYT U4 I aRsheor & forg
Sl HUST UR 9D JATUANT: AARRT /FHaT UG A9 &
T BT STANT HRP dia] & A1 Bl DI Reer A18ee A
Aeefvd fhar a7 | deawor @1 ¥ e Ay qig &R
(NaOH) & wrer uRuRed Irrafid fafey & gl g | -9 vd
AR /e @) uRrdl & ST | HeAfid AgNP &1
BT MMHR HH: 129.0 TH 60.5 hm T | AR /FAHET Bl
IRl & SUANT | Siavigeiiid AgNP @1 15 kV Td 200000
P AMAET & SUANT BB FE-SEM fagersor far ar gd
Bfd 7 30—65 NM P PHUT IFHR Bl Yfte & |

Aefd Ag BN BT St gl IR e faf & Argq |
Y fBT AT | SURR BT AereTc ™ AisdT, el Ud arasr
BT TdT I & oIV dfeRd Ud 99919 TR S fSoiTs= dl
SUETRIT TT | 94T Ag STTTRT HUS BT S URTSITT HRET0]
PRE & forq fageryor fam 71 | gRomd IgA o 2 fa,
AARRT /AhaT & [ 7 R ReRdr & d1f 98d I =41

13319 U.-3.9.35.31 &

HUI BT IATEA BT | TANT WIS T & faog =
RETT el HUS BT IATEH B & folg yTdT o1 | Sy=TRd
HYS &I UPF A9 >50 oI, ST Schee 9ol 3 37T 2 |

HARRY /el st afael st SuarT &
SaEyaAfya AgNP =t FE-SEM sfa

59



arfife ufdagst 2019

UGl & SN 9 S 96 31 Radggs afaRigaar
IR FHAl BUs H Rged dRigdar s & 8
faf=1 R W transglutaminase, lipase, laccase Td
protease USTgHl ¥ SUAIRA fHam TAT| UdH USIIEH;

transglutaminase, lipase, laccase T4 protease & fofv
rgaferd s Hafa sus (T goirgH) & 13.28 Hfaema
DI oI H PHHLT: 7.94, 4.87, 4.32 Ud 2.97 TfTerd Ridgs &
&1 BT AT 7T | FE-SEM B3l |1 @1 g8 vd USisH

STATRT & &1 Ide I8+ R Fene ey 8 | 9= ofad

ITAIRT BUST & UeT H wefd $U 9§ 91 Y | Hafya vd
TSI SUTRT HUS! BT YT Ud Tl i e o |
g i, Tvv], AR—EHTe, Fhal Ud diara ol &
PR Th—aR0 GollgH Ufhar fears vd 98 9\ wR
SRR

Transglutaminase SR S 391

R SRS Sy T—

Lipase SU=miid S 391

Laccase 3= 3= 191

T

Protease U= 4 191

&+ Y3 B FE-SEM sfaar
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qeld] YD TS BT JeAid 4 e wa
U HE@yl v 9 gHRAT B IRAT & e W)
HeATH A (WA URAISHTE: ¢9d /01,/01 / 17—20)

UHIMR. IMT (03.01.2019 ), SO, AMEGM, TH.Y. @, ALY
UHR, ST BAR (23.11.2019 Teh) U4 TH.. IRSATH

HRIER $T UTed F3: AfHTR & w$ ¥asi # Ut 1000 W
el W) At a1ffes Jeurie ofd ggex (EADR) 0.305 (11.
12 gierd afiie Jegar & F9de) 81| 9g & U IR
faferse wRoT AN / SraRifaaT (35.0 ufcrera), feif=ar
(16-9 Uferera), A=eNer (10-6 UICIIC) T Jdp 2T (6-3
gfererd) 32 | faRy wRell § gHEcrEied, 9w 79l &
YR & TAT TSI GIHRT BT AFTET HA: 2.0, 1.6 T 1.2
AIererd JT | aifies Jedid 3id e YAaH ureHars! J
(0.151) Teq=Td 3TfAe (0.164), 3ffABTAT (0.219), HIGTYRT
(0.410) TAT AfBaH SHTAUA (0439) H IET| IMY—aAR
foreeryor I uar =rerdr & b aifie geuie o goger g

U 8Y w1 H |aifle (1.715) oaeEnd g9 geIN A9l (0.
130), BRIE (0.111) TAT TR H T B (0.043) T&T | ATGTRAT
(0.239) @I Ferem H Ri H (0.460) Wbl NP Jeidh 3 _A
HGaR Al 8T | AP Jegar 0.23 Ufcrerd () 4 5.21
iR (BRas)) d& <&l |

L

ThRST sl Wag WX ecchymotic st

TSTHSH-Te & SINUT mesentery T&
niaites i fegi e e ga

G el | ST Ua Yo T

aTfife ufdagst 2019

FHRAI b NI H Aol A Jedi AT Hegar 0.094 Ul
1000 9N o=l TR REI | MY—aR d1fb Jedid AT TR
0.000 (BFIC) ¥ 0.634 (§¥ U U ¥=dl) dd & | AI&TRAf
(0.067) @I Fer=T H Ri # (0.145) Wehel AT Jeuids SiAd
IR S el | AR FGR (@Fferer) T (7, )
¥ 0.68 (3TFCAR) AP 2 |

AT A BrNASRARET 1 g {97 50 Jefres
TETON & 74 ORI HAAI (15—20 &7 P 311Y) BT /AP I
B2 | FETART 6 R, 2019 ¥ ATH 2019 & HIH AWE qF
T R8T | FAfpcaad uRierer W I[ET draEe H MR g,
UT & UI D fIRINAr & A1 HiSAE | @i o, ol
ST U4 g BT < Y | 319 TS W I Iad Hegfed
g 9T gaT (90.62 Tfcrerd), T[&f # vad Hgas 9 vad wa
(84.38 HfAeTd) o1 B! H UM AT I A W By SIS
BIC A ¢ G & 9« (89.58 UIeId) BT URT AT | HEAT
(57.29 wfcrera) ¥ ST AT a1 WA Y UrT 1T | 9 391
#, 25 TfTerd H GaHSTel RIHINT IR AAMD AT Ta T
F g J |

b AP Sif IR Bwsl H v aifgdrd T9R B9 I od
<& BTl A YR off | 3R a1y PR F TR AgerR
el H =™ 4l & |1 A off | arg BIedhy e

TUAT oh T8 URTeT0T UR fafir= 3T o ToIe eTaur

13319 U.-3.9.35.31 &

63



arfife ufdagst 2019

A3 ia, et Y9 SO T i ddell DIkl | w91
gg A1 | WIER WIS $dP & b & A1 I aifedrai
@ AR # HISTI GalT | BB Al H WAR FASH Sadd
pleura # AT U AT IHd FENE U H TP

PIRTBRIT & &R, PG 57 § gAgAdd 9 Ta o
ST UTAT 1T | Il BIRIBISH H Tl Bl T9T U 4
IPhd BRIl Td 30 Y aIfedbiall & AU <@l 137 |
RNER FATSH Hddh & bl b A1 IPe I dIRDI3i bl

SR} # Hrerde gar | &1 H AferaT &Ror g Aferdrel # whal
Tl T TS | gad NHIgHT B Yad dfRprg AR @l
BTSN | JTfad off Ud et 3ad dwivrmmell 9 ifigRa
ofY | BICHT, HSFelT Ud gadh IN-h1gHT H TR Yad H1d <
AT | §I 7 {B AAG H gad DI A UL BT &R0T T
Bohl X TG Q@ AT | llel H &AI$ST AT & Hegar d
formpTgs Rfdddvor & &= 39 U |

YeHa-URaTEHIT T

=

Yepd-

HuAt d septicemic colibacillosis @ SdeheaTieentS T1&T0T

I WA & ged 39, BHs UG IRd b A A I 55
SiaTY] gerghi H W 45 @1 Escherichia coli 8191 qH1 H
AftcAHe BIfTaRIARi 8T &wriar € | AR w, 35
E. coli g2 09 (1), 02 (6), 07 (2), 011 (9), 022 (1), 026

64

(3), 020 (1), 0118 (1), 0119 (2), 0120 (3), 0121 (1),
0134 (2) Td UT (3) WRITIZY & Wafed 91 | PCR W E. coli
F 9IS g faNam ved Sia o R Ay (stx2) @
SR (eae) ST & foly WY FHRIHS IR 1T |

11.%.375]. U, -3 § 35,375 A
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E. colieh eae gene ( 890 iUt )
T G Haes

E. coli® stx2 gene ( 381 iUt
T TIHISTT Haiel=

AHd PIRTDH! DU U 9IP AGT WS (G, @ - 1
Td T D! RITId & A1) & Id WIefoT IR IHd Fed Ua
IR 9T H el & T gfs & A1 91 83l AT | BO
I R el @ TS AaTe 9 R s o | geneeita weror
H IHd BT AR ARGl oY FH 81 AT A7 | WER
TSI i & HeAld & A1 IPHd DI SIARI H AT il
Td IS UM IR BISAIRTA = Idd IRh1gAT Bl A= a=Tetl
d faifora fbar | g afafa SIRAT vd arddd
AT D AR & A1 a8l PIRGRI & Sfigd |
T Rl oHT| TYAR PIRGRI H FgR AT H "M

o ol

g | Tehd hfvTent
goifed Asa gfeaRIA: Rider 2019 & wde #
Harferam vifa & fHA™ Udh TRBT exophthalmos, 3ifEl &
T FRAT, TR ST Ud SET9 819 & HaT(~d Iefol &b
T WS of BY IMY| <fF NaSl d RTHIT 400 WSl BT
fafcaaTa RIevT Ud Udh 4 &1 9d qRIeqor fhar |

13319 U.-3.9.35.31 &

HET H

AT Td Udhdd | HI—dHT Tahiera (el | o)
vesicular TS S SREIT PrHfed 4ol T Ud 9 Bg
YW AAI9H BT BT ST & | 57 PIRABIH 1 SeelRg12

anisocytosis, anisokaryosis, nuclear atypia Td &H

mitotic &% & BT faw@ma | FareRes HI¥aRl &1 TR
TR RN @ WRARl # 99 TA7| 98 R B
[EENUISESE-CIRCREE ECACIERU B NI NI R R INCIR
Td karyorrhectic 3T@RIY (TTef Q) g AT Jad IS & AT
gael Y | Peritumoral I SIRIT aRd=efel Raa—daqgad
Td Ya ST & A7 G g8 o |

T TS SAcheAT ek a 18707

fafdcaadra TRIeTo TR AF—Neld &I Uh IR dIex fdell
HE ¥ T o1, IFBR T Td AT & doll | &R
BT U1 AT | SHae fafcdatd v wereril 8l
ofT | I AT ST 10 Ufera MaTdl B g91fdd H= arell
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TAGfC® ToTel QREATBINAAT B+ &1 Hag AHT 1T | 317
S YRR (F: GCTGCTTTRAGACCTTATCGAAA Uq
R: ATAC TGCAGCYCGATGGCCAG) 3miRd URfA®

LTI TG §E TolTgH UTa faveiyor UR 39 229 14T 3MTHR
& YT gRT Wl ®I UMIIAT - aTel Tvfcd ol
TR AuT0] (ENTV-1) & 9 H UgT=T 7207 |

bp 1 2 3 4 bp

229
200

5 AT R
<t ot TersmraT o HTer ST g1 It AeTiereh Ual TR § S g ¥ ot faumoy wee
W@ww (e wm: Sree |, ufer 1-3: T
ENTV-1 gag gene @l 229 vy amplicon,
Wﬁmm ufer 4: No template i3 )

Pyogranulomatous I 2T2A: G TRIET0T IR IPHd H daell
8% ReRdl, 3M&fT Td aMdR & ATl pyogranuloma & &S
g <@ | Fab (P e TeMl F IR TR®

lymphadenitis @1 gfte &= o1 Td C. pseudotuberculosis
P PR Y B3N | HaTe ARHEN BT SHATodid vd 16S rRNA
SiF faRIRYT T sf@es |9 C. pseudotuberculosis @1

HISHIRT & &5 QW Y| Tl Y &51 # AAIG PIRMDI,
ATGfderaR PIRIGT Td Go fawrer Hikie w1 gg o |
Y8 HAHAT AP DI YMIFGT PR dTel visceral caseous

i

qgd @1 | PCR §RT C. pseudotuberculosis gid fatet
BREB SN pld, fagA, fagB, fagC Td fagD <9 & forg
FHRIHD S T |

g % T9d | caseous IS U SAcheATiaehd URad
bp bp
1 23456 7 89 10111213 14 15

1466
924
291
a8 226

g & pyogranulomatous I&d @ 99 ford &

C. pseudotuberculosis (e 2-7 ) oAt THIR Haeh

(Lane 1, 9: DNA Ladder, lane 2: 16S rRNA-1466 bp, lane 3, 10: PLD-924 bp,

lane 4, 11: fagA-245 bp, lane 5, 12: fagB-291 bp, lane 6, 13: fagC-173 bp, lane

7, 14: fagD-226 bp, lane 8, 15: negative control, lane 10-14: positive control
C. pseudotuberculosis)

66

bp

924

270

93 & pyogranulomatous I @ YUk fohdl &
C. pseudotuberculosis @ ETAT T THEAR TaelT

(Lane 1: DNA ladder, lane 2: PLD-924 bp and 12S rRNA-270 bp, lane 3:12S
rRNA-270 bp in CL negative sheep liver, lane 4: PLD-924 bp from C.
pseudotuberculosis isolate, lane 5: no template control, lane 6: known
negative E. coli DNA)

$11.%.375]. U, -3 9 3537 H.



T Sifa: Ziehl-Neelsen 3RS R St ¢ #9301 & 64
AT H ¥ 27 (42.19 TfreTa) SRS HRI & oY SHRISTS
U Y | Hdd QG s w v 8 Siefe dHR 9
TR S H WRICGRGATTH & AR Feor urg g |
IS 900 PCR R &1 #$ MAP & fory iaRTcHd ur$ 1Y |
BER fas= Aael uieror W, ferpragerdifT T axreadr
uTE TS | WA ol WA UF Yegfad WK Aeid v 9 &F
BU; BT, HRBIRA, TR U4 Sickr™ # dig aRkad
eI 3N | IMRATIET gRT Sifd TY 206 HIRA AT # ¥, 38
(12-84 Tfcrerd) T JEAINE & foly HHRIHD UTY Y |
AT (8) ATl & FEATSTATIART IRITHROT UG URIETIT TR
HehTHe SIaTT] WIel 78! 8Y | 3d URIET & QR YDl
B! BT Had (i Wi AeHFar (3), RReied
qaTE g SIPIGAINT (3), Tie Yaaerdl = (4) vd
URTCYRGATRIN () T BT ST | | BT TT Wer= o Nael
W @A 176 A TAI (QMATIHAT IMATRA) BT OReToT
strongyle (20.0 ufaerd), Trichuris (4.0 wfem),
Strongyloides (6.3 Wferd), Moneizia (5.7 wfcrerd) wd
Eimeria (26.7 Ufcrera) @t aamadar Geiar € | SHG A1 Yers
% Al 9 amphistomes (2.8 i) Td Schistosoma
indicum (0.56 Wfcrerd) @7 ¥ @gHar 3ifdhd & T | e
JAYIN YR 9s  WIfid  TfawT /sway back,
URUMHREIFURIN, BRI, WSt d@i & &+, contagious
ecthyma Td STIaTodTar fi=rener 3 guTfae iy 7Y |

Al A feaiew sy @ fawg yhRigasar g
ATERBE qediadd Td fawarioxer (e
gRATSHT - gofidl /01 /03 / 17—20)

7o, s, WA, WUETR, YT Ta (30.11.2019 ), Iroid
FHHR T4 378,04, 8T (30.11.2019 Th)

fRAlPd Hercd URIE® ¥as &l IR &g ATeYRT vd
GBI TEAT D1 fA¥eT gl H = Ud inter-se AHNTH
T YR faT ST ' 2 |

Tghfad awdr # inter-se WAl # TS HHAT
@1 fradr: a¥ 2007—19 & IR inter-se TARTH A Iq~
Fl @1 Ha § AR Sia rvel ol e ATeyRT |
41.7 (BRaR) ¥ 14614 (RAawR) 3108 ufar UM IR—atTg #
TG 118.7 (A1) W 2868.3 (RIawR) 310 Uit UM ga—atrs+
TAT 3IfAPBTA ¥t H 50.0 (HRaR)) | 2197.5 (RIa=R) 3vs
Of I IR—cATSH ¥ U4 108.1 (Jel1s) ¥ 3771.0 (RAaw)
3JUS Ui UM TE—aled H RBI| UH q¥ Bl Y AP
IR—cATSA # UgT g W91 § FHAY B daal STfHar
TN TR HH & |

13319 U.-3.9.35.31 &
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60 B Malpura B Avikalin
40 -
20 -
0 4

-20 1

Difference (%)

_40 P

60

80 - Jul Aug Sep Oct Nov Dec Jan Feb Mar

W-ﬁ@?ﬁwﬁ W—E@?E# inter-se WO | strongyle
HRUT Shi ATk 3Tre dierar § fr=tar ( ufewra )

Tgfad @z ¥ inter-se AWAl § SUTGHAT UGe:
Ig UTAT AT BT QI <lTel B inter-se Fdfadl # IRIR®
R AT S ST THT A 8 | ST F 12 A1 dl
31Y T inter-se FAAT # AT QT WIR U1 Q41 dArei H
T A IS AT ATAYRT H 88.71 UM (TH—cATe)
94.66 UTH (SMR—ITSH) T Td MfddTeld el H 91.18 I
(TH—aTTE) A 93.51 UTH (SR—aTSH) P 3T |

AT AT T gai=: a9 2019 &b IR ATAYRT el H
ATRI® 3INId FEC 35.6 (Ra¥) & 1297.1 (RyawR) *1vs ufa
UM IR—TSH H UG 655 (HRaN)) ¥ 44406 (RIawR) e
I UTH T TH—aTe H 38 | 21 TRE SAddleld 7% H I8
33.8 (HRa¥)) A 1336.8 (RIawR) o0 Ufcy U™ MR—erg #
UG 429 (S9aR)) & 25053 (RyqwR) 3os ufd a9 da
TI—clTe | X2 | QI %l B AdeT3idl s+ arell ¥si dl
g faawr w1 # sfagfimmee g1 gr1 Su=iRa fear
AT B AT § YR Sre | 97 sfa-agfAmere < fay
Hft # AR SR STt @) AT ATid w7 | HH &Y |

URPS ARIRS WR B =T § 99 & 3fd H ATAYRT el 3
8.06 (MR—ag) ¥ 11.58 UfAWd (TH—allsH) Tb q
BT H 7.02 QMIR—aTE) ¥ 12.93 Hlawrd (TH—aT8A)
qP BT HH UTS TS | AT AT¥b H IcTaT AR o
0942 (AMR—<SH) | 1.049 fHUT (TE—eEA) dF
JANfABTAT H 1.309 QMR—aTSH) A 1.346 fHUT (TH—aATEA)
TP T | TN & MR TR TR—als (89.91 Ufcrerd) &
T H Y-S H 100.00 UfIRId Yot &% UTS 7T |

v 2019 & folg afies TG <X 1.20 (TH—alTS) ¥ 551 Ul
(TR—TTTE) T ATAYRT H T 1.09 (IR—eTe+) ¥ 2.27 Hfrerd
(TH—eTTE) T AfddTel H &1 | e ueH R (5 &
JfIRT) AR H 1890 (IR—ale+) ¥ 31.33 Ul
(TH—eTT$e) T UG IffddTel # 1413 QMR—cllsH) A 27.27
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ARG (TH—aTE) O I8! | IR—aATST DI gl H TH—clleH
& YT I Ul & wAT aiffe Rues &R &1 aRErer R 2
T[T 3 V& |

fAue™ R @ vRET BT fazayr: SH T B
ATgAl H FTUeT &R & 31eadH =Y el 2004 I AIE 2018 TP
& aifpel BT SUANT BT 731 | {1 ATl 8T e e
R SFI T BT TH—CTST DI goATl H IR—ATST H BH
@I IE 1838 U (@MR—agd) ¥ 21.18 whe@
(TE—TTg) T ATTYRT H Td 20.39 HfTerd (RIR—alTgH)
24.08 TfIT (TH—cITSH) Td AfAdbrei # ¥ | a1 foft #
4G §RT MUeH &R Td—alls ®I gl H AR—clls d
MM 2T | I8 <@ oty a7 % srfermier Areedi g1RT
e WR 3T IRy TS d &1 ol H JIR—alTsd
31 JET S TA—aTe A & URi H AfS FaLierdr g
BT GIT <l 2 | IMY—aR fageryor gefrar 2 & 4 af & oy
TP IR—cTe H 64.5 U Bl oI H TH—aTg H 785
fcrerd & Age g | dRU—aR fageryor 1 @EAT §
ST T T g efTar B |

3Mq® 37EAAA: Ovine DQB2 (exon 2) S &7 URae Ud
SSCP faweiyor: #refqRT el @ fawdl argai & o
SIS DNA 3 277 941 & TRl = T fh 777 | SSCP
fIeelyor UR S5 QI Al - Ig2UdT Pl Hae (a1 Ud 11
rfgcira SSCP fFT=T T uar ¥ 1T |

MHC-DQA t©d DQB i & gui dIfST &3 (ORF) T
Uqei, T T sRder: QI SiHl % ORFs & HaeH =g
HAIAYRT W] & TP e (RMR— Td TH—alTs) | 24 TRif
&1 oeeaar qdd =@ fhar a7 | Jad T 9 ot RNA
fYTlT 3T UG WM oS! cDNA H¥elyoT fhe &1 TRt aed
87 cDNA 31 HeeIld a1 | w$ fa—-iy GAPDG primer &7
TN &Rl 8Y cDNA &1 Joraer Sifdl T8 | MHC-DQA &
g WIIR STl ®1 pJET d18d & A1 SirsT 1T T
E. coli % DH5a SU¥aI 3 g&a 11T |

) Ol A e, .

PCR-SSCP of Ovine MHC-DQB2 gene
(11 unique SSCP patterns)

68

Quality check of cDNA using GAPDH primer specific
PCR (Lane 1-4: PCR products; Lane-L: 50 bp DNA ladder; Lane
5: non-template PCR control)

Jri=reneT uRohifaar (3rRaer ARd Acas sriHA)
WA F@uieR vd U6, @

Ty 2019—20 F T STy AT & JTAR ISR H
fRHIh™ B B TR & o7V Srgaet rdfer srefgmnia &
H S 9 RHawR a% Ud Ywoid &5 H s 9 3N d6
B | U8 & XS] H I HiAdl ol A1AH JHIfaar &%
eI &5 W 20.0 UfRrd (WRaR)) & 79.0 Urerd (37T=c)
d® CWMP # dm 224 gfaerd (BRas)) 9 76.2 wfaerd
(3TTRT) TP o & Tad UK TS | YWD &F B NaS] DI
T H YOI &7 H TN e Pl Bl ATRIS JHTaar &%
JATPT IIARN R g PH I8l a1 MWMP & T8 5.9
fereTe (fReTwaR) & 19.1 I (3TacaR) T T&T | < & ®
g & Nael B AT H BT XS] H IR il Bl
THTfIAT &% 31 <l T8 | MWMP & T84 Yae! § A1RTd
THIFIAT &% 36.0 Ufarerd (S-e) ¥ 92.8 ufcrera (RiaweR) e
DI AS T S I A, ABTR § d 9.7
gfaerd (7S) | 37.0 UM (@FRA) dd 7% &9 UReR,
HHTR H 3B |

SISRING UGl ol s als sy UUardd & aifid
HHAT 0.81 (YT BH) W 2.17 YRR (SE—gwH1I HIH)
TP Qd 2.22 (YHI U&TH) U 15.78 TR (STe—[1d HIH)
TP BT | SE—YHII BT vasi H TF. YdSRRT BT gHTiaam
S 9 TIRR B QR A (>15 Grerd) R&T | 9ot ST BT
HHAT Dael AT—YHIT &5 & U&F YS! o Sifhd fhar
AT | FE—YHIY &3 B Yard Xdsi H TR Bl aTfid
g9 &% 244 gfaerd (0.72 vfrerd feawR | oRal &
IR A 6.51 UfTeId ddb A/ | A & SRH) BT 39 a9
e Nael H BRI STEoifedT &I G <% ¥ & |
e e o aiffe wwifdar &= 0.09  wftrera

$11.%.375]. U, -3 9 3537 H.



(I uferd A€ ¥ ST & SR W 021 URRd d®
RITFR & FaFR & SRM) R8T | XIS B S YBR b TdeT
T ¥ AT FHAT B qTfiep YA SR PhIy &
B e § rf—-IBIg & F Srerehe S Y& | AR
USRI @1 a1 goTfaar &% 21.07 9Re (i BH) A
34.10 UfIId (Qref—3[@oia BH) O & |

BT &3 & Y& H I /IR & SRM U dR
a1 e (MWMP) Yagi & i # sfst &1 | &t
AT 3iTa A1efd w0 | (p<0.001) 36.6 (STHART) W 1291.9
S Ufdr U™ (3FRET) A IAT aY | U 3 2fdh IR HRawy,
A U4 3R # ar fiemy (CWMP) Yagl # 446 (A1) &
1609.5 3 UMY IH (S[A) O® &T| DI &3 & ved 4

1800 -
Semi-arid_CWMP
— 1500 - o
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w900 |
§ 600
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I & GRTE U IR T foarg (MWMP) Xasi # #rf=at
H IS B T BT ARG AT 3.7 (SFRA) ¥ 34.0 31 vfar
T (JTFCER) TP R8T | 1.3 U—P.H.$.3 4., AP
(BrRi—grpIT &) WR 3fST B WAT BT AD AT 65.4
(STaRY) ¥ 2663.3 (RIqwR) 310 Uf I b Ud 38T | #eY,
HTR (YHII &) R 12.5 (75) I 134.6 (RIT=R) 370< Uiy
T TP e | SE—YDHII BT H 35—55 Ffcrerd I Afded Wl
# 1000 ¥ 31fdrd 3w Ui U™ AT 9 | RIasR & SRE
U7 7 | BTeTifd Ued & Xa<l # AT Had 3R § ram
AT | YDA &3 H 1000 A AP IAvS YT I I iR
U&rS gl & Ul H BI oA H BT 2.4 R BRI
YTl & il # eracar # RET |

3000
—Semi-arid_CWMP
B 2500 —a—Arid_MWMP
2 2000
(&]
W 1500
§ 1000 Farm flocks
=
500
0 AL\
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TS & W 191 H strongyle TohWUT &t erTedeh HITaeh digar

foRer daeF W ol-—gspg aF H fRAiew dered &l
HIRTE ST 5.38 (A7) A 87.82 AR (S[elTs) T erd H
TG 17.50 (AT) & 99.20 Ve (3WR<T) Th WTH Nasi # ¥&T |
CTSPIC TSl ST T ATRIG 3T 3.84 (37T) A
89.54 Ufcrerd (A1) I W& H UG 6.00 QFRA) ¥ 67.25
gfererd (FavR) I6 B Yd<l | T | SABIRSHA TSl
BT IAFATT U&H vasl H RIawR, AR g Sl § &H 'R
UR RET BIifh B Nasl § I8 a9 WX 8T U 2.00 U
(3TTR<T) ¥ 53.00 U (3M) qH BT | SE—hla HrH H
YT 3Tfere TRHATIT & HTT IHI Uers Td BT uRReIfcrf
H TR BT FHAV el AT & AFH H &1 <l 7137 |

(N

ARIe fEoT RIaR 9 9k O% $ad %D B dTel
TARSITS ¥ g S ST 2 | QaIHST oIS BT UTad 6
TR IFCIR H A & SR SRUERICH ZHHH Heicd
STaT ATl T H e Uiy Y | Al H R fRHids
FHeicd ol ARSI Fe&T S | RIdwR d6 &1 rafer
@ QR 500 UfT TaHSA & 31fdrd &1 | TarTod ois T # L,
DI AT I A RATHR & B (<15) TAT Taca” I gl
83 SHdY H AfHaH (545.6 L, /TARIGA) I8 | VaHeH H

13319 U.-3.9.35.31 &

TIH T L, ® AU T fagerior geiiar & & sracar —
A & QR 9% Al &b FFATT (<50 HIRId) Bl g
# L, @ ST %Y STferesaT (>50 Tferere) Bl 2 |

ISR # a9 2012 H 2020 & SR ARG 3id U
AT GABIH BT A1fd W9 (p<0.001) H 15,57 (Sa)) |
33.03 (A1) qd Y&AT ST & fh BTH R WSl & Nasi & forv
TATTHE AT SATS TG BT FHI HHI: IR A BN
ToIT 3l | fFER T I © | uRafia i gaer i
P TEA HITAT H STUST BT AT BT ATRID A A1id w9
W 210.38 (STaY) & 3148.13 3fS Ufy I (RidwR) e 3T |
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repfaeh €4 | HehtHd Wi & abomasi H =%k Ta
L, fewiehe sheied o1 3T uTa
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UG H 9D A DI AT BT AP AT 24.87 Ui
T (A1) W 123853 Uiy we (RiawR) d& <&T| VaErHsiel
YIS 3 L, &1 6T T A1 319 0.16 (JlTS) I 541.94
Of TaESH (SFaR)) I8 | b Jsdl adbid Bl Gl
HFT # STUSt @) T qT aHeE § Bl ol 6 &
AT YIS e STafd L, Fer & arey faulRa deer geran
2| 3TaCER | HE & SR HITAN & S0l oY Hee qe L,
A H ARG w9 ROTHS ey §9 gROM Bl
gferarfed Bxar & o 2. drefcw # sTsueariiRe gar 2 |

TS, 2019 & HE H F—Ywh 1Y TG H 9 Tars Ta 4 B
&Sl | S By Y 76l & T BT in- vitro 1€ A TRIETT
(EHA) fa5am 2 | e Yae! (77.8 ufcrerd) # w73 3fad ED,,
#1 (0.154 pg TBZ/ml) f2. Brefed & BZ HfaRied Suwal &
ATYET TGS <l B | BTelifds, BT NSl (1.3 T— P 3.
g, AfABR) # BZ & Ui f2. Hreicd # Haaeierd (0.
154 pg TBZ/ml @7 3lra ED, ) fawars 8 |

..M 0—bH.%.AFEH BZ THAARG P ITANT 9
FRA & 918, AHETIS TIHR0T Td REGSIAT (BTH TRIATE B
BZ I fHied deicd R0 &3+ dTel WRis 7Y ggell
AT BRIAT U UMD AT-PAARID GaThRl P T
DI RS AR Y FeI—aR AFREA & QAR READBT) B
JFFEIROMG A B+ UR BZ 9l & 22 a9 9158 f2. deicd
& favg BZ & yMTadmIRar (86—93 ufaerd) # ua i
ER g |

MR (Punica granatum) & Wil & faidi, Aloe vera,
ARIASl  (Vitex negundo) Td ®IeT W% (Tribulus
terrestris) @Y Ul & STelig, gAferd T HIferd otd
1 2. delicd & 9% 3rs 9o (EHA) v @maf 9g (LMA)
WRE W in vitro i a1 77 | 3T o IR R |7
3 &RT ISl # YoT e R $Is FRIgS g91a T8l <=am
T | P. granatum %l & fadl & @4 dF1 81d (5.00—
20.00 I/ fiYel) 71 3f€1 & Hod B IpT Wad— TR

gRrIl & B STl 31d 7 IS b o Ufade R 0.24
o / fAel i ad IC,, AT & ST ool JqTd gerrar
AT | T. terrestris ORI & T STeltd @ fRgIfo® otd &
AT M o W Argar— iR wfEfea g9 < T #
gfasfera (5.00—20.00 AT/ fireft STefia 3@ >99 ufirerd o€
Ao wfde) a1 | 31 e ufidy 2g F9Y A 1C,, A/
STeir, feeferd @ s9MIferd 3T & foTg ST 0.44, 0.40 T
0.85 A3 / At <21 |

JMat 9 WA W P, granatum Wi & foddi & w A=
3P 1 2.50 TAYT / THEAT BT YA Aigdl & A1 Ip Aral
AR fohar guils | el Jog 8g A9 AT LC,, /19 el
goIferd g MIHIferad 31d & foTg sHen: 0.55, 0.64 TG 0.82
fown /felt &1 Aloe vera & Y dHi 3@ I 1.25
I / el @1 =g |iadT & |1l >70 Ui ofrdl ARE
fipar <oifs | @mal g =g 999 i LC,, A el
fgmferes g sHIfeld *t@ & foy wHer: 1.78, 0.83 TG 0.85
o / el <81 | V. negundo afkiali & Y (= &1as bt 2.50
H 10.00 AT / el Aisar <1 I oAbl AR (>95 Tfcrera)
fopar eS| |11 >70 ufeerd ofaf AR fhar guris | ofraf
G B A9Y AT LC,, | STt Ao g seHifore
31 &b 1T BHer 0.35, 1.52 U9 1.72 AT / el v &Y 78 |
T. terrestris aRiEl & A1 AT 3@ 71 IPpe AGdT—T+R
A ARS fhaT qwis | Al g 8g W9 3 LC,, A
Stetr, fAgATferd g SAHIferd 31d & forg HHeT 0.49, 0.16 T
0.31 fiIT / fiyeft v a1 718 |

FIH B |C,,Td LC,, A &P MR W IE AN T ST
wedr & f& P granatum %l & fddl &1 Seld *d
QI 31 AR Y4 o1dl ARG fhaTg URgd &l & | Aloe
vera Uil & HHIferd 31 GRT ITadH i€ ARS Ud ol
AR fohaTd Taard STelld 371dh §IRT 3 ARE Ud g9-ITid
3P ERT ATal ARG a1 &ad @ T8 | V. negundo akidl &
STl 3@ # 2. defed & fa%g vae 3 AR® U ordf

Tfcrafere (>09 Hftrer) v | o€ g ufidy &g 98 A
IC,, 7T STetid, sIferds g fAdiferss ot & forg wwen 1.
38, 2.44 U4 5.09 31T / el 72T |

Aloe vera 9iidl & |1 1 31 1 i€l & AT B IPT
HEIGAT Aoy H HiE e (5.00—20.00 FT / el STeiia a1
& AT >99 Ufaera a1 W+ ufcay) favam | o€ Jae ufady
B T 3R |C, A STeti, [HoMIered 9 geHIford 31 &
foTU SH3T 0.44, 0.40 TG 0.85 73T / el <81 | V. negundo

70

R fohad o | T. terrestris Rl & fHIIfTd o1dh gRT
STadd 3f€ ARG Ud ITdl R haTd dd &l TS |

Mass spectrophotometer @@ Jad i HECITH!
(GC-MS) fagelmr W P granatum %l & Scdl &
fadIfere 31 31 # 1, 3-Propanediol, 2-(hydroxymethyl)
-2-nitro- (52.30 Ufcrerd) Td 5-Hydroxymethylfurfural (12.66
gfererd) @ 3ifSrdmdH AT & AR 24 AR ARDT BT
BT ST & | Aloe vera Uil & fRImiferd 3rd & PHeim

11.35.379. 0.~ 9. 35,31 .
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1,3-Propanediol, 2-(hydroxymethyl)-2-nitro- Td n-
Hexadecanoic acid @ 31fiaa #3T (>10 UTerd) & Amr 26
ORI AT BT BIFT G20l & | GC-MS TR V. negundo
gferdi & fA2MIferd 31 # Benzoic acid, 4-hydroxy- Td 2-
Dodecen-1-yl (-)succinic anhydride @1 3if&dwad AET (>20
TR & 1T gt 30 U AMADT B g8 e B TS |
GC-MS W T. terrestris il & faHIferd 3t # 4-O-
Methylmannose @1 3Tl AT (>69.6 TfTRr) & T Gl
16 UR—ARI Al o ggar o 718 |

®R g3gell A Aqerrd 9 <% (3rRad AR deas
BT HH)

THIR. ¥, W WUieR, Sl AEEY,  dedn S
(30.11.2019 ) Ud AN HAR (23.11.2019 Th)

AqSITd HAAl H I X qY 2019 H, [SIRAT &b FIST
BTH W gAY A Tae g &) 6.53 Ui (11.44
gfcrerd ifadT R #, 1.02 UfRId didR H) R8T | g Tl
H g 0.67 TR ARATS! H (YHII &) A 23.08 Ul
NfIHTA (ref—grsaiar &) # &1 | I &3l H, Taord Jee
P TP R H MY FoI b WA VP AU HfoEe
(hebdomadal 3feRer @I Tebrel =R, 0—1 faT o1 g
AP 240 IR BT I TR) <A TAT| APl ¥U A
hebdomadal Ta post-hebdomadal 3T &7 AT Fg
H HHIT: 88.07 (90.17 U — H.9.TGS.31H.; 62.50 Hfererd
— H.&Y) TG 11.92 R (9.90 UfRId — &.H.Ude. 313 ;
37.50 UfereTd — A.81.9.) AT V&7 |

TGOITd g &R A HRS—AR TR ARTET: 41 B H,
JERI—AR FaoTd g &% H o [quRia g <l T8 | .
WG 319, AMABFTR H FaoTd Sa @ 1 rawersl #
TR UG AIGT HH1 & 19 9g & | AN T T U190
H U7 AT | $9 9 HAH &b OTH YR BT AHY TIOIT JFavel
P AR g &R H NG WR BIg W J91T a1 YTl 11347,
gIallfh, b.H.Qd$H.31.9., AR R 0—1 3T BT MY &
AT H, ST MR BT 4 S H NS & A1 Uh F 0D
e BT BT Q@ T | TSI Jg TR H HAAT 9IR: AT 4R
<0.100 @Tel #9+ # hebdomadal 37aRerm & |1 =T TR0
H JeacR NG <@l TAT| J9d & gad A&l Bl 9T,
hebdomadal 37aReIT & Teehlel =RUT H <25.0 fHUT YR aTell
i A YaT gU HAA1 SIRT M (57.89 Hfcrerd) NTET <1
SR 21 U9T F g HIGT B AR F IR W
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hebdomadal 3= # 31ferd 311g (>6 a9 Bl 317Y) ATell el
H ST gU HEAT &1 JAHaH ANTE o7 | 480, AR R
hebdomadal & post-hebdomadal s/a=err 3 3 ##=1 &1
ST |HT (50.0 Hfcrere) V&7 |

HHAT H AGSITd & b DIROT - HH.GSH.AH,, AABTR
R, TSI Jg &R H I NS BT AfBaH (23.76 Tfrerd)
T ERIHET [/ STaRiHT (20.79 gfarerd), smemd (17.
82 ufcrera), foferaT (14.85 wfcrerd) 9 <% (7.92 wfrerd) &
ANTET BT | ATRAT—aR FISITT Jeg &b FaeT BRI H post-
hebdomadal a/@wer # &, FHEIFRT vd IPpd M &
fquiT hebdomadal 3r@Rerr # Jga eer, ACRIHRT/
CIRIIT U ATET 32 | 37T =R0T faey fr=or It 2ner v
e 0—1 &1 1 I, AR / SIFRAIAT Ud A reT
7 23 a7 @1 39, 3 4—7 a7 o1 39 vd g, A== ga
TP T 8—28 a1 B IH ATl HHH1 H IS G &b TS
HROT BT SOACT & | A8Y, diaR W i wd <
(25.00 UferRTd U®) Ud Adha T (12,50 FRerd) Saoia

g &b T HRT R |

A9l § A9ed g <) Yd argEiia gaais (WCI) &
Ty YRR e : $.A.0dS.37.7., JfABTR R foamR
2019 ¥ WRA 2020 TH < argRid gAdih HH0T
R fea=di (WCI>400.1 Kcal/m’/h) & g@mT #
2018—2019 (87.78 UfCI¥I) &I ol § &HHI (56.04 UfTerd)
<ol & | <fe argeiid gaaie & STaR g &1 faarT,
20192020 H waofd ¥g & 375 Ufawrd (WCI<300
Kcal/m’/h) & 57.50 gfaera (WCI>400.1 Kcal/m®/h) Ga& &1
TN TEITAT 81 2019—2020 @1 3faAfy H, Faoid Jga!
& & 028 wHAT/fe (WCI<300 Kcal/m’/h) <
0.48 94T / &= (WCI>400.1 Kcal/m’/h) T <Y TS |

T =AY 3g TWIETT W, HIS TR W 391 H I, <9,
TP AT Y SRR / Srairifiar o fafie=T sravensii &
TN BT G | S AP s w wwsr %
parenchyma ¥ & Wgford & alfediy, fibrinous/
serosangunious RE@ &I IURYA, interalveolar and
interlobular septa &1 HICTUH, alveoli # Joi= Heell HIRIBY
Td Yqd 16, IHd H 9 4, Ihd DIRIGRI 7 T gd
ot el PIRMRIT @ WR—AR T &l 7 tubules T
YA g Whal Tl Ud glomeruli TIT inter-tubular spaces
¥ or el PRGN BT WR—AR WRI &0 32 | A, g&
T ATET H Y ST 9 oTe Heell Seqor Ui Y |

11.35.379. 0.~ 9. 35,31 .
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A | septicemic TTIUT

TUAT oh T8 URT&T0T UR Tl ST ehid 18707

: B : ok
Acute fibrinous bronchopneumonia Glomerulonephritis

THAT § SrcTeheATTereh S TTeTuT

13319 U.-3.9.35.31 &
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% Ud AT | g 397 9 gt swabs ¥ SiETo)
Hagd W ShamEil @l 8 gorfadl  (Escherichia,
Enterococcus, Bacillus, Shigella, Staphylococcus Ud
Corynebacterium) 921 @1 T Ud Hdee faeryarsi,
STeRETIE el dem 16s RNA PCR U9 si@ed g1
T TS | $.4.06%.317., IfABFTR TR colisepticaemia
% YP1a A Y4 E. colid T serotypes 09, 087 Ta un-
typed o | BTifdh, 9§ 2018—19 ® UPHIT & QRE, 011,
02, 026 0120 & Yderdl 7 3T serotypes (Ugel 7T&l
ORI Q) P A1 QW IS | AT HHAT I g B MY
E. coli® & 20 g2l w1 NCVTCC, feaR &I sard
T W AT |

TEErfed Haeeiierar wierm (ABST) gwifar g f& E.
fergusonii & Methicilin, Novobiocin, Vancomycin,
Cloxacillin Td Penicillin-G & fa%g 100 Hforerd afoRiEd o |
Enterococcus uuiTfd o Cefixime, Ceftazidime,
Cloxacillin, Methicillin Tg Penicillin-G & fa%g 100 wfcrera
UfRIgwdT eS| Bacillus woifd & foTg Bacitracin,
Cefepime, Ceftriaxone Td Penicillin-G & fa%g 100
fderd ufeRigear urg TS| Shigella IS $ - ged
Amikacin, Bacitracin, Cloxacillin, Enrofloxacin,
Novobiocin, Penicillin-G Td Vancomycin % faIog 100
gfoerd ufeRiel 91| Staphylococcus gsiifa = Ryarg
Bacitracin, Methicillin, Penicillin-G Td Streptomycin &
JNfIHAR JANT fhy v veEmEIfcad & forg <50 ufcrera &
gfoRIErwdT <2s TS | Corynebacterium STt Penicillin-
G (80 Wfcrerd) & reldr T Wl Yeamafead & forg
HIeTeld Ul TS | ABTR H Al & &S d oA
gerpt # YAlarifed ufoRy @ Rafd w v gdemdh
faweryor ¥ Amoxicillin, Ciprofloxacin, Enrofloxacin U@
Norfloxacin & Hfcr 100 ufderd Sfam] geersi # ufoRie
fewmar | Ofloxacin, Meropenem U4 Amoxicillin-
clavulanate & TfT 35—55 TfTerd SiaTY] georehl H HfoRIE
<@ TAT| Chlortetracycline, Cefixime, Tetracycline Td
Ceftazidime UftRIETwar Aegd R (T 30 wfcrerd) off

STafes Cefoxitin, Amikacin, Imopenem TG Gentamicin &
Ife BIHT HH TR (10 Ffererd) o |

Al Adolld A9l 9 ISP AR § Y99 & Ty
uferer Rerfa: vafad w91 4 8iRId IgG wigar arfa $q
(P<0.05) & 48.13+11.66 AT /fAch (7@ & 10 9 Ugel) &
942521728 fan /fAcll (Ua & 30 & @1€) @& of wd
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AR W gfes & AT IgG wR H WRaw gy g9 TS | T
3R, T H Ugel WTell 4l BT JoI T (86-11£29-38 31T / i)
H A WSl HIgG Aled TS U 3 31fSd ST T | 37T
S & MRAID MR & TR LAY | T FefdlT ® & 9=3a &
e T QTR R, Ied MRS 9R dTetl Wi (>32 fawm) @t
T H HH MRS R arell Wl (<32 fobam) # IgG &7 g
BH o | U BH MRS MR dTell WSl §RT W & 91
foRen R &1 g7 U el 7 fAvhet garar ¥ | 39a fAm,
AqoTd WAl H IgG |AiEdr Hl STeid (12311 | 17657
far /il @) o, oifdet 7l @) S H delaNt & AT IgG
JAted # Afd ¥U (P<0.05) I fRMEe & T | O IR &
SRR fAReIYOT TSI BIet & FT AROI 3 3T b ST H TR o
JRITA & T IgG WiEd # R g B G 2 |

AT g O e JHu: 991 9 & BROT 3w
THAT DI ATAT BT ATHAT B & oY 48 IR W Tcdd
IRASTT Td 77T s it gRATSTT & d'd HemlRd |ied
BT A SMhS U by 77 | fAfi=1 B w39 &) &
gg S & o Faoia 3941 7 7d 37 31 oy W 3.17 fHam
(FesT) 37 4.38 THUT (ATehern) T Ua 28 3 @7 MY IR 4.92
T (AFTE) | 7.97 BT (GSTBRRY) T AT feba |
UTT—dI90T I AT ART 0—7 Td 8—28 fa=l @I 31y aTed
A1 & folv % 5. 84.70 UG T, 28350 S&fdh 0—7 Ud
8—28 Al BT IR & HAAI DI UTel dTell Wl & oIy e
¥. 10220 UG . 306.60 &I ITUET Bl TS | T <@l AT fb
TSI g TR b BRI KT 4 FHof M BT+ HIRT 7
T, 13.1 ¥ TodR 7% § 5. 104.9 P B 8 | TRA—aIR S
TR &b AR W, TFIold Jeg &R P PRV Rl Al
JHAT GooThTN U8 §RT 3. 2.32 fferms & wieaik Wig
gR1%. 733,53 fAferas d& BT 2 |

uy] fafecar ergy daea uR Acas srisA
SI.SH. AETET gd ST HAR (23.11.2019 T)

qeE, S IS A0 T S gRUH @ TR W
ﬁ@f 3 Dol 40 Trﬁ’ﬁ!TTﬂ q?JI’CFCﬁ S Staphylococcus spp,
Enterobacter spp, E.coli ta Corynebacterium spp DI GEATT
T | HIATS—TCRIAAT & JbTd A U 9Toidb E. coli
9] (20) BT VTCC 2R @1t &g Wi 137 | =2
DI FHRT el TSI TR & g4 A1 (8) BT Sard
Sita U4 UeeRfed  deeeiedr weor fehar T

UeErfcd ge-eilerdl aRIe W, Staphylococcus spp A
Bacitracin, Chlortetracycline, Penicillin-G, Amoxyecillin,

11.35.379. 0.~ 9. 35,31 .



Cloxacillin, Cefixime, Ceftazidime, Methicillin, Nitrofurantoin,
Novobiocin Td Vancomycin & fau 60—100 wferera
nfeRieradar fawrg | Amikacin Td Gentamicin 919
UeIaTTfeaT et sTewefier Uty 17 | 9 (6) Ud gaiRal
(9) ¥ caseous lymphadenitis % wfew Al # 15 HaTG
T ¥ g By ¢ DNA H C. pseudotuberculosis &1
U WS UG g4 faRi 128 rRNA SF &1 iaRe Jae=
foi=re & 1T phospholipase (pld) STF &7 SUANT &R
TIT AT | SET[dr gIdiehRol IR AT #are T941 3

bpM 1 2 3 4 56 7 8

9 10

1 12 bp

324

270

Corynebacterium pseudotuberculosis specific PCR
(Lane 1-4: pld gene-924 bp, lane 7-10: 12S rRNA gene-270 bp, lane 6, 11,
12: negative control, lane M: DNA ladder)
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C. pseudotuberculosis 9T U | §HRAT # TSTH & AHA
U< AdTe A1 ¥ 7 Staphylococcus aureus subsp.
anaerobius 9% &Y 77 | |1 grgd] o HHGIR aRSidr
gfe &1 yeE far dfea Aifa argendr a1 srargeidr
gRReIfET # o8] dRE ¥ 9¢d © | I coagulase FHRIHD,
catalase U4 oxidase THRIHE & | S. aureus fafre 16s
rRNA Td Thermonuclease (nuc) S GRARIR assays &I
ﬂﬁaﬁ?ﬁf foar T g Staphylococcus aureus subsp.
anaerobius qa’craﬁ Edl g& & QST o |

bp M1 2 3 4 5 6 7 8 9 10 bp

756

270

Staphylococcus aureus specific PCR
(Lane 1-5: 16S gene-756 bp, lane 6-9: thermonuclease gene-270 bp, lane 10

: negative control, lane M: DNA ladder)
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A4S &I IATRHAT Ud LIHIaRei aa-dl § FerR
Ud SA@ YHIG H1 favelyor (deerma aRAieH:
=1l /01 /01 /17—20)

L1 AMHRER, YL.d. AP, AT FAR, ISTHAR, TA.3MR. oK,
Q.U FEll, TH.o1. UfSAM, 3TR.Ge. W1, 1. o, 9.9 9T8, T
1. HI, 3RS, §RaT Uq €. A1eg

LI §RT ThIh] & UG g fhAM] & Xgs H RIHIR
T 24 A1 (20 Th-Ta] RAFIARET GRATTT UF 4 ANQ
amest I Arorrel) B e forar TaT| 9f F IRE o
11020 Wi (ATTYRI—5120 Ud BRI HABHR—5900) BT ARHATCIT
fepam T |
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YS9 Ud ATLA RS FeR: U&7 H 4 11 ATAYRT
I & gUR B faam A1 g9 Sraran, i vars
sHA vd W @ ft AR @ T d@a
IR &3 & IR G981 (WIYR, ATTYRT, |Ha1iar vd
ATAREAT) H H[A 65 NIS! (60 ATAYRT Ud 5 TR HSl) Bl
|fferd foam Tam | ers Yast § A1 &1 59 3 U9 6
HIE B 9 W Gl AT IRING IR HAI: 3.22, 16.41
Tq 25.18 fHYUT X&T | AFARTH AHAT BT 5T, 3 UG 6 A8 B
IY WR FA T ARING IR HAI: 2,60, 14.53 TG 21.17
fpuT <87 | Y & SR del 380 WS (238 R AT 142 HIGT)
[Pl @1 S Ygs H SMgdRie TR GoIR TG
99/ faaRa feg g |

fram T iasg

gRIIG® ddb-iidbl & gzl fHaEl o1 gaRiaes
b1l ST HE—AHBTCI Td B THIE BT TG Ud
TR BT 7 | WIgR UG qroST idl & 6 XSl H Gt 143

13319 U.-3.9.35.31 &

WS DI 3icT: A WS gRT AG—AHAGBTIe foam 737 | f&=1 # &1
IR 12 Hel & AR W 126 WS H AR T dF gRI
fARed a9a W HfEm TR fear T |
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faeRra Racrs—Rars ugfat: S & srRe, 2019 & SRM
Tl Mg # A & Yae # AR0T JMER afedn (CFB) &t
e SITRIT 14T | 9 T =RTS ¥ Yd gag CFB Raems 78 |
AT (@aet TRE W) @ g 7 CFB Raets T WS &
TRIR® R ¥ 31 g (0.8 W 1.2 favam) <t 18 | Uy wawen
TRIFRT # febr=iT (g Afe<) @1 Bt 180 fobum SrfdpTfAiaa
faaRRa faar T | 3RT Tia #R)T TIRG AT & d8d fam o
F 115 TSI 5¢ UG DI 1T5 | FeT 220 BT AR
12 T7al % 146 fHATT BT 92T 107 |

fpami, oy Rifeca wwifderey, d0ge (@dcs) &
ATPATY — BINI, SETYR DT HHAIT (43 fbgT) F=1 A7 |
PRATTAT T H $H Ud WiRed Il H IIoRT ATsalsl &l
yeee T | FrfefoR gd MfSamT Tiat & faami o1 AfR
T (CO-3) BT TS UG TAT BT TaTH B TS | D 3TeATdT,
150 Tl @1 9= (200) Td g (750) &b IS IUTET BRIY
Y | FRATTE e wR e fafi= ggqeli o ife fsmor
Raetrg vd err—fawry @fot f{sor w denfee emerR ugfisi
P IR H Hellg TG ST RI <1 TS |

AT JUTT: THId] AR Ud FHTRIAr arel ¥
TSl # arf¥fed HIUTET €% HHY: 33.85 UG 58.43 Wi9Td
RET | |A 10050, 6740 Td 3570 S| BT HA: HSibaT, Ul
IR vd As—AMar A & oy Sdmraevor fear T |
A ARIRTT 18230 AT BT TSTF WReifIAl & forg gar
fUarg 18 wiafes 2600 ST & I MY Q|
LR AgAR faf=1 wal 4 ey RIifRl (5) &1
TS foar T | 9 RIfeRT # 139 fham™l & g 604
TEAT DI G, AT, T4, TSI Ud foras] HhHoT
Rt & forg Su=nlRd foar T |
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IfaPIfEH — 9 TF o) 7N & FA&T07 3MeTiRa e &
17 v vgtas vited = fasfid foar 73 | 59 wicw™
H STARTEHATSI &1 R U3 § <& TG AN BT ol
B DI ATTLIGAT Bl & UG AHIFIT (g 3mseye &
$u # fewrd <ar 2| e amue I o R,
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e 9rerl &Y faera: (= mEl ® a@mg T8
TRl (13) ¥ Gl 4730 SM[dP @MIad 8¢ A
TRl & ol 1966 IR (G widerai, fam ud
BTAT) 7 AT BT ¥HOT fhaT Ud 4 UTer T2l T&eT ugforas
TR TATH TGN U B TS | 3T BrAhH: WS, gH™] Ud

Aerfre aieror vd fafecaara fddwen & fory SyaTahdt
&1 gfaer & 7 2 | T8 YU Google play store # SUaTel @
Td 9 Uy fafcaa] dr gaR S1fHe] g1RT 99Td! 39 9
ST fohar ST Aehar § |

AT TG ART MRT AT Fe 45 Tal B IAMTDBI & 9
TRl gRT G9Tl AT A9 (46), 93 /SR (25),
gfR1eor (12), US2A (4), AETSA MR Aellg (6), A
FEAl (12) TAT SIS WA (25) | fhae (6555)
AMIad g S9G STeldl, 676 fhAE 12 USiNgAl ¥
JTR—RITTT FUD §RT AT Y |

13319 U.-3.9.35.31 &

ERITeT UTer & faf=T il o= ufteror (10) (314 wfwm,
215 JoY T4 99 ARZAT) Td &7 =eny =Ro1 R & SRl &
AR W 23.12.2019 dI e fegw 9 foam G
AT T T |

ur ctita at i
R T LSRR
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ISRAT & Jed—FHI &7 9 N fqewra srer@r
JrolifaeT grem vd fearl ) snfeie aeradiaror
g GeHIRar (fear germ afkarsrn)

(30.11.2019 T®), W, Afd®d, . oM@, TI.THSIAT,
$5 <1 (30.11.2019 ), AN.UH. AE U4 3R, SRaT

fawg emeRa uteT & gRT i figd Al & fhami &l
ATl BT yawid fhar Tar| ugerd memd yred H
T, 3R g 84! Tidl & 10 fHami &1 29 RIS
THNIT fAART BT T8 | 1.5.31. 91378 R4, feaR &
T | e & 4 | 120 feael @ 49 7 o
T B AT | I EAE B WSl U ghial Bl
JMITIHAT ATHAR SHTHIVT TG SUAR I U BRI
T |

B JATETRT YT H A, IR, SAErE gd AT Miai
% 100 THAT BT H1.P.3.7—SIARTAIR,, HRAYR I A=Al
@ 9191 (RH-406 9 NRCDR-2) SUcT&] FRIY ITT | 3 3TeATd]
100 fHAMI T 9= UG 1ig & 500 U TAT 200 JeT e
fadaRa fg Ty |

WIE & v e (04.01.2019,100 fha™) W
ANMAGFR # fHAMT BT Y907 U 79 B 91d 9 YA
e =g Y @1 goend wrRieH (04.02.2019, 120
fpa) &1 Aem U\RY, AT BRIGH  (17.04.2019 DI
IRITAT, 26.04.2019 BT ANACT, 220 fosar), farsAT ST (30.
08.2019 BT HeMY, IIBIR, 20 fHAM), dIBFR H Rerd 411,
. &% HLATHI BT 9HT (28 H 31 el 2019, 20 fHH) T 10.
12,2019 B TFIAT—-D A FILH., ARFTHFTR H
fA—dee  TRER® ddRTd® d8d (20 fdhdm)
TSI PR PiY Td U] urel= H FdIcd fadbrd & ax 4
SIS T Ut @t 778 |
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TS IO W IR AR TG ST aRATeTT

(AICRP-SB) & &+l @&l &I g GUR W ~cad IRATSII
# fdem W 01041990 ¥ AT GUR Wcdd GRAH
(TreeiiTwas) fda ¥ oM | US<UITEEg B
arfereer <= WSt # =99 & AeIH | AaARE qedted ud
JUR BT 2 | TSI DI 7%l BT GEATAT AF UG S Icd1a
H YUR II9 U9 URWRS FARH gRT fHA1 S <& 2|
A # < B A= TR H 6 Bw BRI IR B § o
TR BT TR gdbreAl (50 He g /faaRa e @
i e & A1) Td I Yerd IMTRd sdear (100 He
JoT / faaRa wxw & aiffie dea & @) 2| THaId
TPIS AHITI— Dald WS Td H AU TR,
JNfABTIR, TSR # RIT B |

Ag IR W ATd URATSHT & I=<Rid G09ad gh1gAr

. 9. SR T
BRI AT

1 7% AR IRER (MG U—F 4931 9.), fIETR  ARarE!

2 &I U—h.93G ., AEgH HooTHRATR
3 RS, N ISEE)

4 TAIRTE. (CEAA ), TR TR
g8 shIs Al

5 WSS LA (UL NI, Fguaad  ASTA NS
6 TG &I IR (MEHIAFTI—FAHTH), IBFR AR

573, SFDHT 639, TR 696 TAT AT 637 2 | TITH R UG
ATeT P Gt e 2

T qUED IR qAEH HIGT Bl
ARATS! 72 325 642
HOOTBRATRI 51 289 573
SFHAT 75 324 639
BIN 58 327 696
N 50 311 637
ol 306 1576 3187

S

Sh Seed $I 49 /faavor - a8 2019 & IR
fAf=1 Tt @1 e 506 R T 131 AT S AT & Vsl §

TR FIR &g 901 5 |

I e BT 991 / faavor

X TS ghle E|
Gk I | Sk a1
HARATS! 75 64 28 57 224
TR 10 16 0 20 46
ISEEn] 39 45 12 0 96
RIS 0 38 0 0 38
RTINS 0 74 0 0 74
R 54 91 14 0 159
x| 178 328 54 77 637

gais sHisAl # el fed 1y Yas (31.12.2019 &) -

B sHIAT A AT B GE&T (31.12.2019 B) - a9 2019
DI TG W N H Gl N H&AT ARATS! 642, ouThATN]

13319 U.-3.9.35.31 &

T ¥ dAT TRT Y&IT shigdl §RT UG 3ol Tq
FIR =G 10123 Yo AT Wl Afed 15237 WS 3@ dTel
B 177 WS UTAD] DT UGS [T T |
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fara=or AT TRT  &d Al P Tl BT U< : B4 Ud U&7 sohrsal § fAafe=
S T £ 12 65 177 3feenall R ARIRS AR, S &% a1 aifies H S<ara
B TS W] B HeAT 8337 6900 15237 71 R BT

PEEERIDE S IR e)) 5642 4481 10123

Tl @) Al &1 ggei+a

T sitad TR® 9 (fHuT) o &% (ufver) aiftfe &1 Saurea (um)
e 3 HlE 6 AITE 12 A&

BT ShISUT

LIRCIS 3.11%0.02 16.74+0.14 24.84+0.22 TY 100.31 1256.17+21.70

T 3.6740.04 16.25+0.24 26.23+0.32 37.7340.52 75.00 1413.24+33 57

SHDH! 3.23+0.01 14.38+0.12 24.2620.25 2957+0.34 98.72 980.26%7.90

BSIN 3.10£0.03 12.70+0.17 20.30%0.31 25.000.48 7Y 7Y

y& S shIs AT

AT XS 3.07+0.04 11.4540.10 15.21%0.09 20.72+0.17 90.66 7Y

TRT (987) 3.10£0.01 15.53+0.05 22.48+0.08 28.94+0.13 81.38 TY

TFU— 31.12.2019 T 2ifha 71a! fby T

11.35.379. 0.~ 9. 35,31 .
84



aTfife ufdagst 2019

T 9 9 URASHT @ YB3 01.04.2009 H @ TS |
RIS § TR B ghIedl AR Wadll 48 TRell R
ST TSl & § BRIk € | U SHIdl, "wigdr ws & forg
BAUUHTY, day, AU WS $ fory Su=gdiund, er,
ST 98 & fory ReIgdIvTs, SAYR Ud AR 7S 6
fow MgpIgu-sAFHagd, e R # Rea 2
AHAAD PG AHIFI—D=T A8 Td S AFAU
TR, AfABITIR, IoTer # Rerd 2 |

IH WSl BT IUIGA Ud fHarl &l faawor - dsiiga

Pl & Yae § GuR Bq IRASHT H IR Ihe
W31 BT IS [HAT TAT| 99 & SR el [davoT gd 4
HerRoT 7 2

It Al &1 99 / faaver gd s duror

IRATST BT JF Iqa 2T YD gHhls gIRT T a9 farl
DI P F BH 2500 TSI AT ASI DI AR B G 70
IS Yo Hel bl SaTe Ud fAaRoT / I BT 2 |

fawfa vs gl "aeAl & T e YEs &1
fa®ra - 7941 @ 6 A8 & ANIRG IR & IR R I &
AR WSS 9T serdl # HAEaqe < WSl &
3MaRIes FEeE & AR Nagl @ U @ g | fafie
Al P ATHD TS | 31.12.2019 BT e BT IAT 4+ &

ELaH Rk QT Bl PSR
Iy ATGT
Higam 148 435 583 301
7 163 457 620 320
KIRISH 82 188 270 161
HTCTYRT 189 634 823 456

13319 U.-3.9.35.31 &

SHIS Ael Bl Gw=r HemRd
faaRa /g I ] PITE AT
feaRa feg g g D H&T
LIS 52 23 75 2058
O 27 107 134 2050
NIEISH 28 34 62 1610
HTTYRT 21 54 75 2873
Bl 128 218 346 8591

gofipd fHaml & Y@l d WRed q@Wid U§ I
-gew fAaReT & 3felaT, USiigd Nasl ®I Soxia RSl &
forg gar RS vd 9gg wolfadl & d9rg & e ud
JMAFIHATAR SUAR & AT SLIC AT, iR, ST
Td JEUdI, WS AN, Y ST BT SHIGRYT [Ha1 | Xas
e IWART B 3= 312 ¥y A U&= &l TS |

Al B A&l BT UG : B4 Ud YT sdhrsal § fAafe=
RT3 R IRING VR, ST & dAT A1 S ScuTa+
e
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sl P "l o1 gazi=

T EEK] Jitaa T R® AR (fh) S &% e &
o 3918 6 dIg 12 918 (uferera) IS (UTH)
At HH 2.190.01 11.2040.04 15.79+0.07 22.12+0.08 96.01 5938
uer 2.14%0.01 10.39+0.02 15.03+0.08 21.52+0.13 93.80 549.6
7N w7 2.7040.02 12.90+0.23 17.60£0.49 Y 86.00 Y
e 2.59+0.02 11.49+0.09 14.8740.14 Y 90.00 7Y
AT BTH 2.89+0.03 11.5640.49 15.85+0.76 Y 81.11 960.2
e 2.51+0.01 10.06+0.06 15.1740.24 22.15+0.48 60.43 eIy
ATAYRT HIH 3.34+0.03 17.9140.21 26.28+0.42 Y 82.32 1131.0
ERE 3.1840.01 14.9740.07 20.330.18 Y 68.26 404.0

THU— 31.12.2019 T 3ifhd Tl fby 7Y
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e Sustainable sheep production to address the issues
and to inspire an exchange of ideas among experts,
policy makers, stakeholders, industrial leaders and
general public

M

e Basicand applied research on sheep husbandry

e Dissemination of technologies for sheep
productivity enhancement and management

M

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

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

e To impart trainings on sheep production and
utilization

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

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

Main Campus ICAR-CSWRI Avikanagar

@ ®

Avikalin

Avishaan Patanwadi
Regional Stations

ARC Bikaner = SRRC Mannavanur  NTRS Garsa
£ Ge®

' Y % :_; v g
Chokla B.Merino Avikalin Synthetic

NWPSI Units
ARC CIRG MPKV  LRS PGRIAS
Bikaner Makhdoom Rahuri Palamner Kattupakkam

e 9 @D @

Magra Marwari Muzaffarnagri Deccani Nellore Madras Red

MSSP Units

&

CSWRI Avikanagar RAJUVAS Navania ~ KVAFSU Bidar ~ TANUVAS Salem
Malpura Sonadi Mandya
ICAR-CSIWNRI

Annual Report 2019

[INSTITUTEHISTORY N —

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

It has three Regional Research Centres in different climatic
zones of the country to develop region specific technologies.
Northern 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 Bikanerin arid region.

Name and ICAR - Central Sheep and Wool
address of Research Institute

Institute Avikanagar- 304 501 Rajasthan

Head Avikanagar, Rajasthan

Regional Arid Region Campus

Stations Beechwal, Bikaner- 334 006 Rajasthan

Northern Temperate Regional Station
Garsa (Kullu)- 175 141 Himachal Pradesh
Southern Regional Research Centre
Mannavanur - 624 103 Tamil Nadu

Sheep breeds covered under

Main Campus

NWPSI Units

MSSP Units

@
. Regional Stations
@
*

91



Annual Report 2019

ORGANOGRAM

ICAR — CENTRAL SHEEP AND WOOL RESEARCH INSTITUTE

[

Research Advisory
Committee

e

4 A
Institute Research

Committee

.

( )
Institute Management

Committee

DIRECTOR

|

[

Animal Genetics
& Breeding

]

—>[ ARC, Bikaner ]

i

Network Project on
Sheep Improvement

[ Administration ]4—

[ Account & Audit ] <

[ Cash & Bill } <

[ Purchase & Store ]4—

PME

L Animal Nutrition ]

[

Animal Physiology
& Biochemistry

]

L Animal Health ]

& Textile Chemistry

[Textile Manufacturing]

[

ransfer of Technolog
& Social Science

y]

[

Official Language
Implementation

]

dl

Livestock Products
Technology

]

—>[ NTRS, Garsa }

—>[ SRRC, Mannavanur ]

il

Mega Sheep
Seed Project

[ HRD ][ AKMU ][ ITMU ][ ATIC ][ Ag. Farm ][ Vehicle ][ IEU ][ Security ][ Vigilance ]

92

ICAR-CSWWRI



Budget allocation and expenditure (Rs. in Lakhs)

Annual Report 2019

Scheme Allocation Expenditure Utilization %
| Head 2017-18  2018-19 2019-20 2017-18 2018-19 2019-20 2017-18 2018-19 2019-20
A. ICAR-Central Sheep and Wool Research Institute
Capital 160.00 225.54 140.00 134.61 224 .46 91.60 84.13 99.52 65.43
Revenue 1261.00 1677.98 1644.00 1153.18 1677.64 1597.23 91.44 99.98 97.16
Salary 2765.00  2931.20 3000.00 2612.33  2931.00 2939.32 94.47 99.99 97.98
Total 4186.00 4834.72 4784.00 3900.12 4833.09 4628.15 93.17 99.97 96.74
B. Network Project on Sheep Improvement
Capital 5.00 22.10 32.00 3.30 21.70 23.21 66.00 98.19 72.53
Revenue  100.00 207.44 154.00 98.78 207.09 153.37 98.78 99.83 99.59
Salary 98.00 51.95 55.84 98.00 51.95 55.84 100.00 100.00 100.00
Total 203.00 281.49 241.84 200.08 280.74 232.42 98.56 99.73 96.10
C. Mega Sheep Seed Project
Capital 10.00 12.39 10.00 10.00 11.35 9.99 100.00 91.60 99.90
Revenue 115.00 150.34 192.00 114.89 144.43 190.78 99.90 96.06 99.36
Total 125.00 162.73 202.00 124.89 155.78 200.77 99.91 95.72 99.39
GT 4514.00 5278.94 5227.84 4225.09 5269.71 5061.34 93.59 98.47 96.82
(A+B+C)
Revenue generation (Rs. in Lakhs)
Head 2017-18 2018-19 2019-20
Sale of farm produce 24.59 25.55 16.81
Sale of wool and products 15.03 12.06 8.01
Sale of livestock 82.58 91.45 123.33
Sale of publication 0.05 1.02 0.15
Analytical & testing fees 0.26 0.81 0.81
Training 0.95 6.69 1.63
Sale of technology 3.95 2.01 0.68
Miscellaneous 52.41 55.08 69.23
other 33.43 134.08 143.77
Total 213.24 328.95 364.42
Staff position (as on 31.12.2019)
Category Sanctioned post Filled post Vacant post Vacant (%)
Director 1 0 1 100.00
Scientific 71 54 17 23.94
Technical 106 76 30 28.30
Administrative 73 35 38 52.05
Skilled Supporting 76 22 54 71.05
Total 327 187 140 42.81
ICAR-CSINVRI
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Germplasm sold/ distributed to farmers

Species Particular Number sold

2015-16 2016-17 2017-18  2018-19 2019 Total

Sheep Scheme

ICAR-CSWRI 402 491 562 547 396 2398
NWPSI 621 594 608 592 637 3052
MSSP 264 189 344 264 346 1407

Location & Breed
CSWRI, Avikanagar

Malpura 75 55 75 82 75 362

Avikalin 35 00 50 29 11 125

Patanwadi 13 02 00 00 00 15

Avishaan/GMM 92 49 171 98 76 486

Dumba 00 6 2 00 14 22
ARC, Bikaner

Magra 187 44 35 90 159 515

Marwari 96 185 91 128 224 724

Chokla 127 127 37 128 98 517
NTRS, Garsa

Synthetic sheep 88 109 95 113 64 469
SRRC, Mannavanur

Bharat Merino 47 191 134 124 96 592

Avikalin 00 07 73 55 37 172
CIRG, Makhdoom

Muzzafarnagri 49 74 204 104 46 477
MPKV, Rahuri

Deccani 101 72 74 67 96 410
LRS (SVUU), Palamner

Nellore 62 109 79 161 38 449
PGRIS (TANUVAS), Kattupakkam

Madras Red 126 110 125 42 74 477
LRIC (KVAFSU), Mandya

Mandya 50 50 94 74 75 343
MSRS (TANUVAS), Salem

Mecheri 72 59 137 35 134 437
LRS (RAJUVAS), Udaipur

Sonadi 67 25 38 73 62 265
Total sheep 1287 1274 1514 1403 1379 6857

Goat CSWRI, Avikanagar
Sirohi 172 203 161 142 218 896
Rabbit CSWRI, Avikanagar - - 155 506 550 1211
NTRS, Garsa - - 4 - 6 10
SRRC, Mannavanur - - 158 983 1314 2455
Total rabbit - - 317 1489 1870 3676
ICAR-CSWIRI
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Fodder and seed production

Annual Report 2019

Particular Centre 2015-16 2016-17 2017-18 2018-19 2019
Dry fodder (q) Avikanagar 2662.40 3177.20 2750.20 2186.20 3696.88
Bikaner 548.45 313.78 389.06 708.15 850.00
Garsa 147.00 301.50 151.00 195.00 177.50
Green fodder (q) Avikanagar 7462.40 7032.82 9048.82 8513.31 10551.46
Bikaner 762.86 1626.67 1354.50 1431.97 1400.00
Garsa 309.94 330.35 204.24 214.92 283.18
Crop seed (q) Avikanagar 178.77 207.18 131.58 47.91 76.57
Bikaner 0.94 0.35 0.19 55.17 61.20
Garsa - - - - -
Grass seed (q) Avikanagar 19.80 14.00 31.25 30.85 19.59
Bikaner - - - - -
Garsa 0.02 0.14 0.22 0.16 0.16
Publication profile of Institute
2015-16 2016-17 2017-18 2018-19 2019 Total Av.lyr
Scientific strength 57 54 55 60 51 277 55.4
No. of papers 49 42 40 48 51 230 46.0
No. of paper/Scientist 0.86 0.78 0.72 0.80 1.00 0.83 0.83
Research papers
National 28 (57.1) 26 (61.9 21 (52.5) 22 (45.8) 25(49.0) 122 (53.0) 244
International 21 (42.9) 16 (38.1) 19 (47.5) 26 (54.2) 26 (51.0) 108 (47.0) 21.6
NAAS rating
Up to 4.0 4 (8.2) 2 (4.8) 2 (5.0) 3(6.3) 0 (0.0) 11 (4.8) 2.2
4.01t06.0 17 (34.7) 19 (45.2) 13 (32.5) 16 (33.3) 17 (33.3) 82 (35.7) 16.4
6.01t0 8.0 24 (49.0) 16 (38.1) 21 (52.5) 25 (52.1) 30 (58.8) 116 (50.4) 23.2
>8.0 1(2.0) 4 (9.5) 4 (10.0) 1(2.1) 3(5.9) 14 (6.1) 2.8
Un known 3(6.1) 1(2.4) 0(0.0) 3(6.3) 1(2.0) 8(3.5) 1.6
Lead / Invited papers 13 21 10 16 19 79 15.8
Abstracts 54 108 69 55 45 331 66.2
Books 3 4 1 1 2 11 2.2
Book Chapters 17 8 45 126 55 251 50.2
Manual / Bulletin 4 9 5 11 13 42 8.4
Gene bank registration 8 7 27 21 71 134 26.8
(Figures in parantheses indicate values in percent)
Training programmes organised in the Institute and Regional stations
Year No of programmes Number of participants
Farmers Officials Others Total
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
2019 34 766 106 & 872
ICAR-CSIVRI
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Exposure visit

Year No. of group No. of participant

Farmer Women Student Officer Total
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
2019 80 2223 231 2005 248 4707

Exhibition organised by the Institute at different organisations

Year No. of exhibition No. of visitor
2015-16 11 11000
2016-17 7 12250
2017-18 14 20850
2018-19 18 15416
2019 17 5741

Human resource developed

Year Number of person trained
Scientist Technical Administrative Skilled Supporting staff
2015-16 8 5 3 13
2016-17 12 9 11 12
2017-18 6 7 -
2018-19 16 6 -
2019 14 6 21
Meteorological data at Avikanagar (Jan - Dec 2019)
Months Temperature (°C) Rainfall Rainy's Av.Wind Awv. Sun Humidity Av.
Max Min (mm) Day velocity shine (%) Evaporation

(km/h) (h/day) 7.30am 2.30 pm (mm)
Jan 22.23 5.19 3.0 1 1.76 7.61 80.47 67.24 2.14
Feb 25.11 7.58 25 1 2.96 8.16 80.64 67.86 3.66
Mar 30.67 11.95 0.0 0 3.24 8.30 78.61 64.81 5.66
Apr 39.15 22.04 20.30 2 3.69 9.26 80.23 65.43 8.21
May 41.36 25.21 4.2 1 4.09 9.59 79.84 67.55 10.01
Jun 40.37 28.50 60.0 3 4.73 7.85 79.83 67.13 8.69
Jul 34.10 25.70 116.3 11 4.64 5.12 84.84 75.45 5.22
Aug 31.63 24.49 337.6 13 1.95 3.99 90.68 76.42 3.34
Sep 32.80 24.08 105.3 8 1.58 5.81 91.07 73.83 3.09
Oct 32.78 17.75 0.0 0 2.20 8.91 73.26 61.77 4.92
Nov 28.78 15.14 1.8 1 1.27 5.88 86.20 71.00 2.61
Dec 21.52 6.66 12.0 1 1.46 6.54 87.42 71.81 1.61

ICAR-CSWRI
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Animals, feed and fodder, medicine and other input distribution to farmers under various schemes
of the institute

Under the scheme the resource poor farmer families are economic standard of poor families (iii) increase the
assisted by providing animals, feed & fodder, medicine production of animal at lower cost and (iv) gradually
and other inputs at free of cost. The basic objective of replace the poor quality sheep and goats with good
scheme is to (i) provide self- employment to the quality animals.

unemployed men/women in rural areas (ii) raise socio-

Project Inputs distributed No. of beneficieries Village /Tehsil / District
Magra Field Unit under Network Marwariram—12 12 Sumerpur (Pali)and
Marwari sheep - 36 36 Badgaon (Udaipur)
Sirohi bucks - 20 20
Medicine kit—30 30
Multinutrient mixture—5q 75
Feeding trough—-75 75
Water bottle - 75 160
Trainings—4 75
Extension material - 75 200

Gosthiand visit—2 each

Marwari Unit under Network Sonadiram-23 23 Vallabhnagar and Badgaon
project on sheep improvement Sirohibucks - 10 10 (Udaipur)
(TSP) Multinutrient mixture—5q 75
Concentrate feed—110q 110
Feedingtrough—75 75
Water bottle - 75 75
Trainings—3 150
Extension material - 75 75
Gosthiand visit—2 each 200
SCSP —Main campus Ram-14 14 Bheepur, Ganeshpura,
Sewing machine - 33 33 Deshmi, Lava, Indoli,
Farmer'kit- 162 162 Nayagaon Jatan, Nimheda,
Plant saplings —500 500 Hanutiya, Bagriyo ke Dani,
Stipend-270 270 Hatki, Sirsa, Ghati, Deoli,
Directemployment -6 6 Doongrikala, Chandsen,

Diggi, Pachewar, Pawaliya,
Beed, Bambori, Banwada,
Reendliya, Surajpura,

Malpura (Tonk)
SCSP-NTRS, Garsa Utility kit (Plastic Kilta-1, 107 Thela, Diyar and Rogna
Crate-1, Darati-1, Gloves-1
pair)—107 26 Rogna and Prem Nagar
SCSP —Magra unit, ARC Bikaner Plastictub-100 100 Kotda, Goleri, Soorsar, Kela,
LED torch—100 100 Gajner, Himmatasar

ICAR-CSINVRI
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Project

Inputs distributed

No. of beneficieries

Village /Tehsil / District

SCSP —Marwari unit, ARC

Bikaner

SCSP—-AINPonGIP

Malpura unit- Mega Sheep
Seed Project

Under SCSP

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

Mera Gaon Mera Gaurav —
NTRS, Garsa

Improvementin livelihood of tribes

through sheep and goat production

in tribal areas of Rajasthan (TSP)

Water bottle - 100
Feeding trough-10
Umbrella-26

LED torch—126
Plastic tub - 126
Water bottle - 100
Feeding trough-10

Deworming—10118 sheep
SP vaccination-6175 sheep

ET vaccination— 200 sheep

Sheep-75

Torch—-10

Water Bottle — 11
Feeding (milk) bottle —8
Umbrella—9

Iron Tub—-49

Tin shed with fencing— 8
IronTub-9

Sirohi goats- 29

Alin buffaloes

Mustard seed

Vaccination to flocks

Plant sapling (Ber-200 and
lemon-500)

Mineral mixture- 224 kg

Broiler Rabbit- 120
Anthelmintic drench- 2384
Veterinary medicine kit- 20
Rabbit Cage-40

Mineral mixture- 40 kg
Feeding Tub-20
Fodder/crop/vegetable
seed-568.5 kg

Fruit plant sapling-400
Writing pad and Geometric
boxes- 50 each

Blanket, Water bottle and
Travel bag-20 each

LED bulb - 425

100
10
26

126

126

100
10

60
56
1

75
10
11
8
9
49

10
120
100
20
100

130

20
210
20
20
40
20
1473

330
100

60

400

Newai, Kaukheda (Barmer),
Kotda, Goleri, Soorsar, Kela,
Gajner, Himmatasar,
Loonkha (Bikaner)

Kotra, Darbari, Golari,
Diayan, Madholai (Bikaner),

Ramsar (Ajmer)

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

etc.

Chosla, Arnia, Denchwas

and Bassi

Diyar, Panyogi, Hawai,
Sheglidhar, Punjali, Chalhar

and Baloli
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MAJOR ACHIEVEMENTS

100% FecB gene segregation was achieved in
lambs born during 2019 from both the prolific
genotypes (Avishaan and GMM), suggesting FecB
asamajorgene.

In fat-tail flock, maximum body weight of 7.2, 40.0
and 55.7 kg was achieved at birth, 3 months and 6
months of age, respectively with average daily gain
of 239 and 187 g during 0-3 and 3-6 months of age,
respectively.

In Patanwadi flock, average daily milk yield of >1.0,
0.5-1.0 and <0.5 kg was recorded in 8.55, 84.50
and 7.05% of lactating ewes with a daily peak milk
yield of 1.41 kg.

Better fatty acid profile in tissues was observed in
broiler rabbits fed with stylosanthes hay and urd
straw.

Significant differences in expression of K81, K82
and K83 genes were observed between low and
high lustrous Magra wool on real-time PCR for type
Il keratin genes. Type Il keratins were relatively up-
regulated in high lustrous wool follicle as compared
to low lustrous wool follicle.

Lambs fed diet of hydrolysable tannin (HT):
condensed tannin (CT) of 1.0:9.0 gave better lamb
growth, higher microbial nitrogen synthesis and
carcass and quality nuggets. Sirus (Albizia
lebbeck) and ardu (Ailanthus excelsa) leaves
(equal proportions) in lamb ration gave better
growth with desirable lean, fat and bone contents in
carcass.

The purified thioredoxin-tagged recombinant ovine
CRISP-1 protein (43.8 kDa) exhibited both anti-
capacitating and motility-inhibitory activities on ram
cauda epididymal sperm.

Novel membrane stabilizer for cryopreservation of
ram semen was synthesized from different lipids. It
was found stable up to 3 months of storage at
3-5°C.

Equilibration of semen prior to freezing helps in
entry of cryoprotective glycerol into sperm.
Equilibration for 22 h significantly improved post-

7
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thaw sperm viability (65 vs 55%), rapid motility (65
vs 40%) and plasma membrane integrity (38 vs
26%) and reduced sperm capacitation.

The supplementation of fruit and vegetable wastes
(rich in anti-oxidants) to sheep provided resilience
against summer stress and can be a source of feed
and water during summer.

Avikhad (organic manure) application (6.25 t/ha)
with Cu and Zn enrichment helped in maintaining
soil health and improving napier fodder yield. For
economic and quality fodder production,
groundnut can be intercropped with grass in 3:1
row. Application of waste wool can reduce
fertilizer dose by 25% without compromising
fodder yield and quality and produces 25-30%
more grain over control with improved water use
efficiency.

Carbon output was highest in Napier (67.4%) as
compared to all other forage production systems.
The carbon sustainability index (CSl) was 12% in
grasses and varied from 1-3% in napier, pearl millet
and legumes indicating the grasses as carbon
efficient crops.

Higher dressing yield and desirable meat quality
was recorded in Malpura ram lambs of >20 kg as
compared to < 20 kg live body weight.

Vacuum packaging of sheep milk peda has longer
shelf life than aerobic packaging under refrigerated
storage condition.

A protocol was developed and standarized for
reducing fibre shedding during use of quilt from
coarse wool.

Lemon grass oil applied to woolen textiles with and
without chitosan binder retained aroma of the
fabrics after five washes, ten abrasion cycles and
90 days of application.

Introducing metal nano particles improved dye
uptake and fastness properties of the dye fabric.

A single-step enzyme process found suitable for
shrink - resistant finishing of woolens and easy to
scale up.
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In a disease outbreak in lambs, serotyping of E. coli
isolates revealed involvement of 09 (1), 02 (6), O7
(2), 011 (9), 022 (1), 026 (3), ©20 (1), O118 (1),
0119 (2), 0120 (3), 0121 (1), 0134 (2) and UT (3)
serotypes. On PCR, the E. coli isolates were
detected positive for harbouring major virulence
factor genes like shiga toxin (stx2) and intimin
(eae).

The rare cases of hepatocellular carcinoma,
pyogranulomatous hepatitis and enzootic nasal
adenocarcinoma were diagnosed in sheep.

On SSCP analysis of ovine DQB2 (exon 2) gene
from divergent lines of Malpura sheep, 11 unique
SSCP patterns were detected.

Implementation of strategic drenching during mid to
late monsoon was found effective in managing the
gastrointestinal parasitism in farm and field flocks.

14 scientists, 6 technical officers, 6 administrative
staff and 21 skilled supporting staff of institute
attended training programmes.
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For skill development of officials, farmers and
women artisans in sheep and rabbit farming, 33
training programmes (837 participants) were
organized.

A total of 25 students from various state
government and private universities pursued their
post-graduate and Ph.D research programme in
the institute.

A total of 1379 sheep, 218 goats and 1870 rabbits
sold to farmers for genetic improvement of their
flock from various projects of the institute.

A total of 51 research papers published (25
National and 26 International) and 58.8% articles
were published in 6.01-8.00 NAAS - rated
Journals.

Budget allocation was utilized by 96.82%. Revenue
of Rs 364.42 lakh generated from sale of institute
technology, products and testing and training
charges etc.

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

RC Sharma, GR Gowane (up to 30.11.2019), Rajiv Kumar,
Arun Kumar, IS Chauhan (up to 30.11.2019), PK Mallick (from
01.12.2019) and OP Koli

The study was undertaken with an objective of
evaluating the production performance of Avishaan
sheep under farm and field conditions. At farm, the
overall average body weights of Avishaan at birth, 3 and
6 months of age were 2.72, 16.53 and 26.15 kg,
respectively. Ewe productivity efficiency (EPE) during

lambs born during the year 2019. The carrier of FecB
gene was 100% in lambs born from both the genotypes
suggesting segregating of FecB gene in the progenies
asamajorgene.

Characterization of BMPR1B (FecB) gene: 5'- UTR
region and exon 8 region of FecB gene were sequenced
and characterized for Avishaan and its parental stock
(Garole, Malpura and Patanwadi).

Variant nucleotide sequences (16) were submitted to
GenBank with accession numbers: MN128705 to
MN128707; MN514630 to MN514635 and MN720162 to
MN720168.

ICAR-CSINVRI
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the year 2019 was 4.57 and 25.10 kg at birth and 3
month, respectively. Annual tupping and lambing rate on
tupped basis was 98.91 and 94.51%, respectively.
Prolificacy in ewes was 74.4% with litter size of 1.78.
Age at first service and age at first lambing were 515 and
666 days, respectively.

The 1*six monthly and adult annual GFY were 627 and
972g, respectively. The average daily milk yield in ewes
during the spring 2019 lambing was 622.4g. The
survivability at 0-3, 3-12 months and adult stage was
92.6,99.1 and 98.8%, respectively.

For genotyping of FecB gene, a total of 387 DNA were
extracted from blood samples of Avishaan and GMM

BB BB BB BB BB BB BB B+ B+ B+ B+ B+

RE analysis of PCR product of FecB gene
(Lane 1-7: homozygous Fec® lambs; lane 8-12: heterozygous

Fec® lambs; lane L: 50 bp ladder)
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bp

1000 992 bp
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PCR amplification of the 5' UTR of BMPR1B gene
(Lane 1-4: Blood genomic DNA of Avishaan, Garole, Malpura
and Patanwadi sheep; Lane L: 100bp DNA ladder)

L 1 2 3

bp

3000

1000
712 bp
500

100

PCR amplification of the exon 8 region of BMPR1B gene
(Lane 1-3 Blood genomic DNA of Avishaan, Garole and
Patanwadi sheep; Lane L: 100bp DNA ladder)

A total of 75 Avishaan (19 males and 56 females, FecB
gene carrier) animals were sold to farmers in Rajasthan
and Maharashtra states for field testing. Under multi-
location field testing programme, five units of Avishaan
sheep were established at farmers' door in Rajasthan. A
total of 52 lambs were born out of 28 lambing of
Avishaan ewes with a prolificacy of 82.14% and litter
size of 1.85. The average body weights at birth, 3 and 6
months of age of lambs born were 2.60, 14.54 and 21.17
kg, respectively.
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Genetic improvement of Malpura sheep for
mutton production in farm and field (Mega
Sheep Seed Project)

PK Mallick (from 22.11.2019), GR Gowane (up to 30.11.2019),
SS Misra (from 30.11.2019), Arun Kumar, Raj Kumar,
SJ Pandian, Kalyan De (up to 30.11.2019), AS Mahla
(from 01.04.2019)and Y Meena

At farm, the overall least squares means of body weight
in Malpura lambs at birth, 3 and 6 months of age were
3.34,17.91 and 26.28 kg, respectively. The overall least
squares means for ADG during 0-3 and 3-6 months were
160.87 and 84.09 g, respectively. The least squares
means for 1% six monthly, adult six monthly and adult
annual GFY were 516, 540 and 1131 g, respectively.

Malpura ram

The tupping and lambing rate on tupped basis was 94.19
and 97.40%, respectively. The selection differential for 6
month body weight was 2.78 kg. Survivability at 0-3, 3-6,
6-12 months and adult stage in Malpura was 77.65,
99.54, 99.69 and 96.59%, respectively. A total of 75
males were sold / distributed to farmers.

In the field flocks of 3 centres, a total of 60 farmers from 24
villages were followed. A total of 4314 animals (including
2873 breedable ewe) were covered. The least squares
means for body weights at birth, 3 and 6 months age were

ICAR-CSWWRI



3.18, 14.97 and 20.33 kg, respectively. Progeny born to
rams supplied from institute recorded higher weights at
birth compared to field rams (3.20 vs 3.14 kg), 6 month
(20.54 vs 19.71 kg) and 9 month (26.28 vs 25.75 kg). Out
of 2873 ewes available, lambing in 1961 ewes were
recorded with alambing rate of 68.28%.

Growth and reproductive performance of different genotypes

Parameter Avishaan Patanwadi Malpura
Av. body weight (kg)

Birth 2.72 3.60 3.34

3 month 16.53 17.22 17.91

6 month 26.15 24.80 26.28

12 month 32.43 36.68 29.18
Reproduction

Tupping% 99.91 95.27 94.19

Lambing% 94.51 83.69 97.40

(tupped basis)

Litter size atbirth 1.78 - -
Type of births (%)

Single 25.58 94.92 83.71

Twins 63.95 5.08 16.09

Triplets 9.89 - 0.20

Quadruplets 0.58 - -
EPE (kg /ewe)

Atbirth 4.57 3.50 3.66

At 3-month 25.10 16.25 17.61
Mean GFY (kg)

1% six monthly 0.627 0.798 0.516

Adultannual 0.972 1.030 1.131
Annual survival (%)

0-3 Month 92.60 97.39 77.65

3-12 Month 99.10 98.92 99.45

Adult 98.80 95.36 96.59

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

PK Mallick, RC Sharma, IS Chauhan (up to 30.11.2019),
Arpita Mohapatra, Arvind Soni, Indu Devi (up to 30.11.2019)
and OP Koli

The overall average body weights at birth, 3, 6 and 12
months of age were 3.60, 17.22, 24.80 and 36.68 kg,
respectively. Average daily gain in body weight from 0-
3 and 3-6 months were 151.33 and 84.22g,
respectively. Annual tupping and lambing rate on
tupped basis was 95.27 and 83.69%, respectively. The
survivability during 0-3, 3-12 months and adult stages
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was 97.39, 98.92 and 95.36%, respectively. Annual
GFY was 1.03+0.03 kg.

Patanwadi sheep
Average daily and total lactation milk yield (90 days)
were 0.777 and 69.90 kg during spring while 0.757 and
68.12 kg during autumn, respectively. In the flock,
average daily milk yield of >1.0, 0.5-1.0 and <0.5 kg was
recorded in 8.55, 84.50 and 7.05% of ewes. A peak milk
yield of 1.41 kg was also recorded.

Milk yield (kg) of Patanwadi

Factor Averagedaily  Total lactation (90 days)
Overall 0.767 69.011
Parity NS NS
1 0.697 62.728
2" 0.676 60.815
3¢ 0.837 75.334
4" 0.802 72.134
5" 0.759 68.297
6" 0.831 74.758
Season NS NS
Spring 0.777 69.902
Autumn 0.757 68.120

Significant (P<0.001) correlation was observed between
udder score (circumference, depth and width of udder,
length and circumference of teat and distance between
two teats) and milk yield. Average daily milk yield was
significantly (P<0.001) correlated between circumference
and depth of udder. Morphometric parameters of
Patanwadi sheep at different stages of growth are given
below:
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Mean (+S.E.) udder measurements (cm) and milk yield (kg) in Patanwadi ewes during different lactation stages

Stage of Measurement Daily milk
lactation Udder Udder Udder Teat Teat Distance yield
circumference depth width length circumference between teats

Early 37.79° 16.09° 17.07° 4.03° 6.52" 12.24° 0.901°
+0.70 +0.29 +0.32 +0.16 10.22 10.24 +0.02

Mid-1 (21 day) 34.60° 14.25° 16.00° 3.97" 6.00* 11.13° 0.835°
+0.73 +0.30 +0.34 +0.16 +0.23 +0.25 +0.03

Mid-2 (42 day) 29.88° 14.08%* 14.64° 3.75* 5.80% 11.14° 0.629°
+0.76 +0.31 +0.35 $0.17 10.24 +0.26 +0.03

Late (84 day) 27.73° 12.97° 14.04° 3.30° 5.54° 10.76° 0.457°
+0.76 +0.31 +0.35 +0.17 +0.24 +0.26 1+0.03

Means with different superscript in a column differ with each other (P<0.001)

Udder measurements in Patanwadi sheep

ICAR-CSWWRI
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Mean (£S.E.) morphometric parameters (cm) of Patanwadi sheep

Parameter Age
Birth 3 Month 6 Month 12 Month
Male Female Male Female Male Female Male Female

Face length 11.13+0.11 11.10+0.12 16.77+0.24 16.72+0.22 19.18+£0.24 17.79+0.24 24.96+0.43 19.82+0.50
Face width 9.11+0.10 8.91+0.11 11.89+0.60 11.25+0.64 13.27+0.16 12.64+0.16 15.03+0.18 13.39+0.21
Heart girth 35.98+0.25 34.76+0.27 62.18+0.66 61.94+0.71 70.64+0.95 67.81+0.95 86.75+2.15 71.65+2.49
Wither height 37.96+0.26 36.83+0.28 54.37+0.54 52.08+0.58 60.55+0.65 57.40+0.65 74.37+0.85 65.66+0.98
Paunch girth 34.22+0.29 32.74+0.31 67.39+0.80 66.29+0.86 75.25+0.49 70.49+1.08 92.03+2.52 75.95+2.92
Body length 32.57+0.34 31.47+0.36 49.99+0.61 19.56+0.65 58.51+0.59 56.58+0.59 72.11+0.87 62.51+1.01
Taillength 16.53+0.23 15.89+0.24 25.9140.39 25.36+0.41 28.93+0.47 26.89+0.47 32.81+0.85 29.80+0.99
Tail circumference 6.09+0.11 5.89+0.12 7.86+0.13 7.69+0.14 9.40+0.16  8.87+0.16 12.61+0.23 9.57+0.27
Earlength 15.06+0.18 14.49+0.19 20.92+0.27 20.23%0.29 22.55+0.28 22.27+0.28 17.87+0.44 21.60+0.51

respectively. The survivability rate during 0-3, 3-12
months and adult stages of age was 98.03, 100.00 and
88.09%, respectively.

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

Davendra Kumar, RC Sharma, SK Sankhyan, Arpita  Nytrient utilization patterns and performance of

Mohapatra and SMK Naqvi

The average body weights of fat-tail sheep at birth, 3
and 6 months of age were 4.83, 26.55 and 44.18 kg,
respectively. Maximum body weight of 7.2 kg at birth,
40.0 kg at 3 month and 55.7 kg at 6 months of age was
recorded. The average daily gain during 0-3 and 3-6
months of age were 239.21 and 187.43 g,
respectively. The average six monthly GFY of hogget
and adult sheep was 0.225 and 0.481 kg, respectively.
Annual tupping and lambing rate on tupped basis,
inter-lambing period and age at first service were
100.0%, 92.7%, 347.8 days and 575.6 days,

Dumba weaner under stall feeding: Twelve fat-tail
lambs (91 to 106 days old with average body weight of
28.3 kg) were randomly divided into two groups. Lambs
in Gr-1 and Gr-2 were offered complete feed block
(CFB) —I (75% concentrate and 25% roughage) and
CFB-Il (50% concentrate and 50% roughage),
respectively. Higher dry matter intake (1642.84 g), crude
protein intake (6.64 g) and metabolizable energy intake
(1.25 MJ) were recorded in Gr-1 as compared to Gr-2
(1410.78 g, 3.40 g and 1.12 MJ, respectively). Feed
conversion efficiency of lambs in Gr-1 and Gr-2 was 7.29
and 6.87, respectively.

IGAR-CSIVRI
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Nutrient intake and body weight change in Dumba lambs

Parameter Gr-1 Gr-2
Concentrate: roughage 75:25 50:50
Dry matter intake

g/d 1642.84 1410.78

g/kg BW 35.69 32.86

glkg W*" 92.74 83.97
Crude protein intake

g/d 172.50 105.81

g/kg BW 2.55 1.33

g/kg W*" 6.64 3.40
Digestible crude protein intake

g/d 123.05 88.37

g/kg BW 2.66 2.05

glkg W°™ 6.91 5.24
Metabolizable energy intake

MJ/d 2212 18.74

MJ/kg BW 0.48 0.44

MJ7kgW®’ 1.25 1.12
Av. Initial body wt (kg) 29.58 27.09
Av. Final body wt (kg) 48.68 45.47
ADG (g) 230.0 220.0
Av. Total feed intake (kg) in83days  141.84 123.06
Av. Total wt gain (kg) in 83 days 19.10 18.38
Feed conversion efficiency 7.29 6.87

Carcass traits of Dumba ram lambs: Four lambs
were slaughtered at 272.00+6.86 days of age. Average
pre-slaughter weight was 44.20+3.05 kg. Dressing yield
on pre-slaughter and empty live weight basis were
47.21+£1.05 and 61.86+0.77%, respectively. Loin eye
area was 14.40+0.52 cm’. The yield of edible and

inedible offals was 2.03+0.11 and 7.65+0.45 kg,
respectively. In commercial cuts, the yields of leg, loin,
rack, neck and shoulder and breast and foreshank were
3.12+0.23, 1.08+0.05, 1.16+0.10, 2.24+0.18 and
1.72+0.08 kg, respectively. The half carcass weight was
9.31+0.58 kg. Average lean, fat and dissected bone
yields were 56.33+0.56, 11.78+0.71 and 29.05+0.76%,
respectively. Lean: fat and meat: bone ratios were
4.84+0.33 and 1.94+0.06, respectively. The yield of tail
fat on pre-slaughter weight basis was 5.43+0.83%. The
pH of the meat at 45 min and 24 h after slaughter were
6.39+0.09 and 5.9310.10, respectively. The water
holding capacity of meatwas 48.60+2.27%.

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

SS Misra, Arun Kumar, PK Mallick, GR Gowane
(up to 30.11.2019), SJ Pandian (from 01.03.2019),
Srobana Sarkar (from 01.03.2019) and S Rajapandi (up to
01.05.2019)

The overall least squares means for body weights of
kids (born during 2018-19) at birth, 3, 6 and 12 months
of age were 3.05, 13.50, 23.91 and 32.90 kg,
respectively. The average daily gain was 116.11 and
57.91 g from 0-3 and 3-12 months of age, respectively.
The least squares means for milk yield of does kidded
during 2018-19 at 90 days (90 DMY), 150 days (150
DMY), total lactation (TLMY) and lactation length (LL)
were 84.24, 110.44, 105.33 litres and 147.28 days,
respectively. The effect of lactation order was not

Sirohi goats
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significant on these ftraits. The annual tupping and
kidding rate on tupped basis was 97.30 and 100.80%,
respectively with a litter size of 1.23. The annual
mortality rates in 0-3, 3-6, 6-12 month of age and in
adults were 3.51, 0.66, 0.00 and 0.52%, respectively.
A total of 218 goats (151 males and 67 females) were
sold to farmers, government and non-government
agencies for improvement of their goats for meat and
milk production.

Fitness Black Box: Deciphering the Ovar-MHC
variability in sheep breeds of India (DBT
project)

GR Gowane (up t0 30.11.2019), Rajiv Kumar and SS Misra

Ten sheep breeds/strains (Malpura, Avikalin, Magra,
Marwari, Chokla, Jaisalmeri, Kheri, Patanwadi,
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Madgyal and Deccani - Sangamneri) were surveyed.
DNA was extracted from 500 blood samples (50 from
each breed/strain). Highly polymorphic region of MHC
(Ovar-MHC) and four genes (DRB1, DQA1, DQA2 and
DQB1) were targeted for studying the genetic diversity
in breeds/strains. PCR and regions of all the four
genes were standardized for amplification. The size of
amplified products were 310, 269, 800 and 288 bp for
DRB1 (270 bp of exon-2 of Ovar-DRB1 flanked by
intronic region), DQA1, DQA2 (finally 242 base pairs of
DQAZ2 region) and DQB1 (also give rise to DQB2 like
exon sequences), respectively.

The SSCP was carried out for DRB1 of Avikalin. Huge
genetic diversity at genotypic level was observed in
the population. Samples of Malpura (32), Avikalin (24)
and Patanwadi (50) were processed to study the
haplotype transmission across generations.

DRB1

DQA1

DQA2

DQB1

Amplification of selected genes (DRB1- 301bp, DQA1- 269bp, DQA2- 242bp, DQB1- 288bp) in Ovar-MHC for mapping
and studying the peptide binding pocket variability at genomic and predicted proteomic level
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111



Annual Report 2019

Production performance and improvement of
broiler rabbits in semi-arid region of Rajasthan
(Institute project: Nut/01/04/2019-22)

RS Bhatt, SR Sharma, IS Chauhan (up to 30.11.2019) and
Arvind Soni

The mean litter size at birth varied from 4.83 in Dutch to
6.61 in Black Brown. Mean litter weight at birth was
maximum in Black Brown (393.9 g) followed by Grey
Giant (390.0 g), New Zealand White (372.0 g), Soviet

Chinchilla (342.5 g), White Giant (342.1 g) and minimum
in Dutch (274.2 g). The mean litter size at weaning
varied from 4.00 in Dutch to 6.25 in New Zealand White.
The mean weaning weight was maximum (530.0 g) in
White Giant followed by 527.1 gin Grey Giant, 492.1 g in
Black Brown, 481.7 g in New Zealand White, 479.6 g in
Dutch and minimum (441.4 g) in Soviet Chinchilla. The
average daily gain from weaning to 84 days of age
ranged from 10.9 g in Dutch to 20.0 g in Soviet
Chinchilla. A total of 550 rabbits were sold during the
year.

White Giant rabbits

Carcass traits and fatty acid profile of longissimus
dorsi muscle of rabbits fed different roughage
sources in feed: Soviet Chinchilla (weaned at 28 days
of age) rabbits (100) were equally divided into four
groups and fed ad libitum CFB up to 90 days of age,
made up of concentrate (70 parts), molasses (5 parts)
and roughage (25 parts). The roughage used were
cowpea (Vigna unguiculata) hay, urd (Vigna mungo)
straw, stylosanthes (Stylosanthes hamata) hay and
mulberry (Morus alba) leaves in CFB-1, 2, 3 and 4,
respectively.
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Total and hydrolysable tannins were higher in CFB-4,
saponins in CFB-2 and CFB-3 and flavonoids in CFB-1
and CFB-4 compared to other CFBs. Six male rabbits
from each group were slaughtered to record the carcass
traits and samples of longissimus dorsi muscle were
mashed and analyzed for fatty acid profile.

Carcass traits revealed lower carcass weight, dressing
yield and total fat in rabbits fed CFB-4 compared to other
treatments. In adipose tissue, the proportion of C16:0 and
C16:1 fatty acids was higher in CFB-1 and CFB-4 fed
rabbits and lower in CFB-2 and CFB-3. In longissimus
dorsi muscle, the proportion of saturated fatty acids (SFA)
was lower in CFB-3 and CFB-2 fed rabbits, followed by
CFB-4 and higher in CFB-1. A reverse trend was followed
for polyunsaturated fatty acids with higher in CFB-3 and

CFB-2 and lowerin CFB-4 and CFB-1. Further higher w-3,
DFA and lower w-6/ w-3, SCFA and THR values were
recorded in these groups. Thus, rabbits fed with

stylosanthes hay (CFB-3) and urd straw (CFB-2) revealed
better fatty acid profile in tissues.

Annual Report 2019

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

K Pachaiyappan, AS Rajendiran, P Thirumurugan, SMK
Thirumaran, G Nagarajan and G Murali

The mean litter size at birth (LSB) and litter weight at
birth (LWB) were 7.10 and 0.40 kg in White Giant (WG)
and 5.63 and 0.29 kg in Soviet Chinchilla (SC),
respectively. At weaning, the litter size and (LSW) and
litter weight (LWW) were 6.98 and 5.30 kg in WG and
6.62 and 5.10 kg in SC, respectively. The kindling was
87.12 and 84.76% in WG and SC, respectively. The
mean weights at 6 and 12 weeks of age were 0.90 and
1.92 kg in WG and 0.96 and 1.97 kg in SC, respectively.
The overall survivability including kit was 95.14 and
64.63% in WG and SC, respectively. A total of 1314
rabbits were sold for breeding to 65 clients belonging to
Tamil Nadu and Kerala.
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Genetic improvement of Chokla sheep for
carpet wool production (Institute project:
ARC/02/02/17-20)

Ashish Chopra, Nirmala Saini, HK Narula, Ashok Kumar,
Chandan Prakash, PR Sharma, Vimal Mehrotra and RK Singh
(upto31.07.2019)

The overall least squares means for body weight in
Chokla lambs at birth, 3, 6 and 12 months of age were
3.31, 16.71, 24.34 and 30.98 kg, respectively. The
overall least squares means for ADG during 0-3, 3-6
and 6-12 months of age were 152.02, 82.04 and 50.55
g, respectively. The least squares means for lamb's 1%,
2" and 3" wool clips were 600.63, 733.78 and 681.87
g, respectively. The least squares means for adult's
annual, spring, autumn and winter clips were 2121.00,
671.82,591.18 and 844.98 g, respectively. The overall
means for fibre diameter, staple length and
medullation were 32.56 y, 5.65 cm and 17.33 %,
respectively. The tupping and lambing rate on tupped
basis were 97.34 and 122.27%, respectively. This
year a new initiative has been undertaken, in which
ewes lambed in Jan-Feb were mated in next breeding
season (Jul-Aug). In earlier practice, lactating ewes
were not allowed to mate until their lambs reaches 90
days of age which has reduced to 50 days in this year.
This year, a total of 88 ewes were mated twice and out
of which, 61 lambed in both the seasons.
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Chokla sheep

The selection differentials of rams used during 2018-19
for 6 month body weight and 1% GFY were 3.08 kg and
114.23 g, respectively. The overall survivability of
Chokla sheep was 98.51%. In morbidity, the maximum
cases (31.86%) were related to general systemic state
(GSS) followed by affections of skin and musculoskeletal
system (24.73%) and respiratory system (23.01%).
Mortality was mainly due to affections of respiratory
system (54.55%) and GSS (27.27%). A total of 100
animals (64 males and 34 females) were sold/
distributed to farmers.

Comparative performance of wool type sheep breeds

Parameter Chokla Marwari Magra Avikalin Bharat Merino Synthetic sheep
Mean body weight (kg)
Birth 3.31 3.1 3.28 3.27 3.99 3.88
3 month 16.71 16.74 18.61 19.37 20.15 15.18
6 month 24.34 24.84 23.10 2419 25.51 24.49
12 month 30.98 32.63 33.26 32.98 33.10 27.32
Reproduction
Tupping% 97.34 96.57 96.36 98.53 91.11 98.80
Lambing% (tupped basis) 122.27 103.87 119.17 93.87 96.05 81.50
Mean GFY (kg)
1% six monthly 0.601 0.639 0.512 0.810 1.730 0.990
Adultannual 2122 1.256 1.756 1.530 2170 1.360
Wool quality
Staple length (cm) 5.65 6.42 6.82 - - 5.78
Fiber diameter () 32.56 34.58 35.48 - - 20.13
Medullation (%) 17.33 57.80 39.85 - - 0.10
ICAR-CSINRI
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Improvement of Marwari sheep for carpet wool
production through selection (Network Project
on Sheep Improvement)

HK Narula, Ashish Chopra, Ashok Kumar, Chandan Prakash,
PR Sharma, Vimal Mehrotra and Kamlakar Gurao

The overall least squares means for body weights in
Marwari lambs at birth, 3 and 6 months of age were 3.11,
16.74 and 24.84 kg, respectively. The overall least
squares means for ADG during 0-3 and 3-6 months were
152.07 and 97.13 g, respectively. The least squares
means for lamb's 1% wool clip was 638.79 g, respectively.
The least squares means for adult's annual, spring and
autumn clips were 1256.03, 716.52 and 475.20 g,
respectively. The overall means for fibre diameter, staple
length, medullation and crimps were 34.58, 6.42 cm,
57.80% and 0.55 per cm, respectively. The tupping and
lambing rate on tupped basis was 96.57 and 103.87%,
respectively. The overall survivability of Marwari sheep
was 97.89%. A total of 225 Marwari sheep (139 males and
86 females) were sold/ distributed to farmers.

were 3.28, 18.61 and 23.10 kg, respectively. The overall
least squares means for ADG during 0-3 and 3-6 months
were 158.84 and 56.94 g, respectively. The least
squares means for lamb's 1% and 2™ wool clips were
511.74 and 647.54 g, respectively. The least squares
means for adult's annual, spring, autumn and winter
clips were 1756.26, 587.62, 499.76 and 670.73 g,
respectively. The overall means for fibre diameter,

staple length and medullation were 35.48y, 6.82 cm and
39.85%, respectively. The overall tupping and lambing
rate on tupped basis was 96.36 and 119.17%,
respectively. The overall survivability of Magra sheep
was 97.62%. A total of 195 animals (169 males and 26
females)were sold / distributed to farmers.

Field unit: A total of 65 sheep farmers associated with
the project at Kotda, Goleri and Darbari centres are
rearing 6900 sheep (including 4481 breedable ewes).
The overall means of body weight in Magra lambs at
birth, 3, 6 and 12 months of age were 3.10, 15.53, 22.46
and 28.94 kg, respectively.The overall average 1% GFY
and adult GFY per clip was 620.82 and 539.96 g,
respectively. The overall lambing rate was 81.38%.

Marwari ram

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

Ashish Chopra, HK Narula, Nirmala Saini, Ghous Ali, Chandan
Prakash, PR Sharma, Madan Lal and Kamlakar Gurao

Farm unit: The overall least squares means for body
weights in Magra lambs at birth, 3 and 6 months of age
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Magra ram

A total of 5618 enterotoxaemia, 4215 sheep pox, 7193
PPR vaccination and 9800 anthelmintic drenching
were carried out in the field. In newly constructed
dipping tank in Kotda, 1520 animals were given
dipping after March shearing for ectoparasites. A total
of 58 breeding rams were given to adopted sheep
farmers from Institute farm as per the mandate of the
project.
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Genetic improvement of Synthetic sheep for
fine wool production (Institute project: NTRS/
03/01/17-20)

KS Rajaravindra (up to 30.11.2019), Abdul Rahim (from
11.02.2019) and OH Chaturvedi

The overall body weights of lambs born during 2019
were 3.88, 15.68 and 22.49 kg at birth, 3 and 6 months of
age, respectively. For lambs born during spring 2018,
the overall average body weight at 12 months of age was
27.32 kg. The annual tupping and lambing rate on
tupped basis was 98.8 and 81.5%, respectively. First six
monthly GFY in lambs and adult annual GFY were 0.99
and 1.36 kg, respectively. The staple length, fibre
diameter and medullation were 5.78 cm, 20.13 p and
0.10%, respectively in adult wool clips. The mortality in
lambs during 0-3, 3-6 and 6-12 months of age was 3.65,
6.06 and 3.12%, respectively. However, the mortality in
adult sheep was 6.39%. A total of 64 sheep (45 males
and 19 females) were sold to farmers and Animal
Husbandry Department, HP for genetic improvement of
flocks in the region.

Annual Report 2019

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 and G Murali

Bharat Merino sheep at SRRC, Mannavanur attained
body weights of 3.99, 20.15, 25.51 and 33.10 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 188.00, 60.23 and 43.45g, respectively.
Annual overall tupping was 91.11%. Lambing rates on
tupped basis in spring season was 96.05%. The
average annual adult mean GFYs were 2.17 kg in male
and 1.61 kg in female. The average 1% six monthly
GFYs were 1.73 and 1.17 kg, for male and female
lambs. The survivability between 0-3 months, 3-6
months, 6-12 months and adults was 94.31, 99.20,
98.70 and 99.32%, respectively. A total of 96 sheep
(59 male and 37 female) were sold to farmers of
Karnataka and Tamil Nadu for breed improvement.

e 1

Synthetic sheep at NTRS, Garsa

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

SMK Thirumaran, AS Rajendiran, P Thirumurugan, G
Nagarajan, K Pachaiyappan and G Murali

The overall average body weights of Avikalin at birth, 3, 6
and 12 months of age were 3.27, 19.37,24.19 and 32.98 kg,
respectively. The average daily gain during 0-3, 3-6 and 6-
12 months were 178.88, 53.55 and 48.83 g, respectively.
Annual tupping rate was 98.53%. Lambing rate on tupped
basis in spring seasonwas 93.87%.

The average annual adult mean GFYs were 1.53 kg in
males and 1.09 kg in females. The average 1% six
monthly GFY was 0.81 kg in lambs. The survivability
between 0-3, 3-6, 6-12 months and adults was 100.00,
98.44, 100.00 and 99.32%, respectively. A total of 37
sheep (25 males and 12 females) were sold to farmers
for breed improvement.

wea GLIODAS S0%

UNI GLOSS 60S machine

Equipment for wool lustre evaluation
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Identification of genetic and non-genetic factors
responsible for lustrous wool trait in Magra
sheep (Institute project: AGB/01/02/ 2017-20)

Rajiv Kumar, Ashish Chopra, AS Meena, Ajay Kumar and
Ghous Ali

Samples of vegetation (21) and soil (5) were collected
from Jalwali, Surasar, Tharusar, Kelan Gaon and Kelan
Phanta area (lustrous wool region). Simultaneously 20
vegetation samples were also collected from Kotda,
Goleri and Kodamdesar area (less lustrous wool region).
Wool, wool follicles and blood samples (43) were collected
from Magra sheep (>1 years age) of ARC, Bikaner.
Subjective grading by experts and objective evaluation
by Glossmeter (UNIGLOSS 60) and its resemblance for
high and low lustre of wool was carried out.

A wide variation (47% higher in low lustre and 110%
higher in high lustre wool samples) was observed in
quantification of wool lustre through subjective
evaluation and Gloss 60 machine.
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Gloss 60° value of wool (July clip) collected
from Magra sheep

Sample Lustre  MeanGloss SEM P
60°value value
(Range)
Raw High 2.39 0.04 0.020
(2.31-2.46)
Low 1.62 0.10
(1.41-1.74)
Petrol High 2.49 0.07 0.005
wash (2.35-2.63)
Low 1.84 0.03
(1.79-1.93)

Toimprove the numerical values of objective evaluation,
the wool samples were mounted on the attachment
(combed fringe of known weight of 35-40 mg) and
estimated Gloss 60° values. Four different wool samples
(fine exotic, fine native, medium and coarse wool)
obtained from New Zealand, Bharat Merino, Chokla and
Malpura sheep, respectively were evaluated by three
independent experts.

Blood and wool follicle samples were collected from
lustrous tract of Magra sheep in Bikaner. Following
isolation of DNA from blood sample, Keratin 33 (K33)
gene was amplified, cloned and sequenced. Variant
sequences (17) were submitted to NCBI GenBank
(MN128708-MN128710, MN418057-MN418067,
MN514626-MN514628). Wool follicles were processed
for RNA extraction and cDNA synthesis. Open reading
frame (ORF) of K 33 transcripts expressing in Magra
sheep was characterized and four variant sequences
were submitted to NCBI GenBank (MN514626-
MN514629).

On real-time PCR study for type Il keratin (K81, K82,
K83, K84, K85, K86 and K87) genes in wool follicle,
significant differences in expression of K81, K82 and
K83 genes were observed between low and high
lustrous wool Magra sheep. Type Il keratins were
relatively up-regulated in high lustrous wool follicle as
compared to low lustrous wool follicle of Magra sheep.
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PCR amplification of K33 transcripts from wool follicle
of lustrous Magra sheep

Genetic improvement of German Angorarabbit for
wool production under Sub-temperate climatic
region (Institute project: NTRS/03/02/18-21)

KS Rajaravindra (up to 30.11.2019), Abdul Rahim (from
01.12.2019) and OH Chaturvedi

The German Angora (GA) rabbits born during 2019 at the
NTRS, Garsa attained overall body weight of 585.94,
818.15, 1082.11, 1368.25, 1610.38, 1827.88, 1981.24,
2054.89, 2231.26 and 2370.95 g atweaning, 8,10, 12, 14,
16, 18, 20, 22 and 24 weeks of age, respectively. The
average litter size at birth, weaning and litter weight at birth
were 6.42, 5.54 and 285.27g, respectively. The average
doe weight at service and kindling was 3.02 and 3.09 kg,
respectively. The average fibre yield of GA rabbits born
during 2019 was 14.24,68.26, 107.73 and 115.43 g at |, I,
Il and IV clip, respectively. The staple length, fibre
diameter and guard hairs at Il clip of the German Angora

rabbits born during 2019 was 6.31cm, 13.34 pand 2.01%,
respectively. A total of six GA rabbits were sold to the
farmers and NGOs of Himachal Pradesh.

121






Sheep Nutrition,

3 PhySiOIOgy
and Adaptation

~ = [ |
By

L T







Nutritional assessment of multiple foetus
bearing Avishaan ewes for complete production
cycle (Institute project: NUT/01/01/2017-20)

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

To study the effect of 10 and 20% higher energy and
protein supplementation, 27 Avishaan ewes with a
history of multiple birth were selected and randomly
divided into two groups. On the basis of body weight,
concentrate mixture Gr | - 10% higher (90.0% maize,
8.0% Soy flakes, 1.5% mineral mixture and 0.5% salt)
and Gr Il - 20% higher (85.0% maize, 4.0% til cake, 9.0%
Soy flakes, 1.5% mineral mixture and 0.5% salt) was
supplemented in variable amount along with roughage to
the pregnant ewes after grazing. The supplementation
rate was revised at weekly interval after recording the
body weight.

Nutrient composition of both the concentrate mixtures
was almost same except CP content (12.4 and 14.2%).
The digestibility of all the nutrients was higherin Gr |l as
compared to Gr | in both the pregnancy and lactation
stages. Further, the digestibility was higher during
lactation compared to pregnancy.

Nutrient composition of concentrate mixture, gram
straw and pasture grasses (DM %)

Content Conc. Conc. Gram  Pasture
mix. 1 mix. 2 straw  grasses
DM 97.83 96.36 97.93 94.98
oM 96.13 95.31 92.58 95.85
CP 12.39 14.12 7.21 6.70
NDF 45.11 48.39 75.01 63.29
ADF 41.60 43.40 49.89 45.42
Hemicellulose 7.00 7.79 30.39 36.74
Cellulose 23.11 33.39 32.46 35.12

Dry matter intake of ewes was higher in Gr Il compared
to Grl. Similar trend was observed for CP and ME intake
during pregnancy and lactation.

Out of 27 ewes, lambing was occurred in 26 ewes
(96.3%). Single, twins and triplets were given by 2, 19
and 5 ewes, respectively. Average birth weights of
lambs were 2.5 and 2.9 kg in Gr | and Il, respectively. At
75 days of age, average body weights in Grl and |l were
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13.40 and 15.48 kg, respectively. The ewe productivity
efficiency (EPE) at birth and 75 days of lambs were 6.16
and 5.85 kg and 32.82 and 30.95 kg in Gr | and II,
respectively. The higher EPE was due to more number
of triplets in Grlas comparedto Grll.

Digestibility (%) of nutrient (DM basis) during advanced
pregnancy and lactation

Nutrient Advance pregnancy Lactation
Gr-l GrAll Gr-l Gr-ll
DM 63.86 65.15 67.90 70.70
+0.95 +0.58 +1.04 10.54
oM 67.37 70.60 7040 72.10
+1.45 +2.21 +1.04 1.21
CP 60.19 63.46 7140 78.30
+1.52 +1.92 +1.06 +0.98
NDF 50.94 56.35 61.30 63.20
+1.74 +1.98 +1.58 £1.90
ADF 57.60 63.23 60.30 66.10
+2.07 +2.12 +1.31  +0.92
Hemicellulose  63.78 72.43 59.50 60.50
+2.00 +1.96 +1.84 +2.21
Cellulose 42.07 45.50 70.50 77.00
+2.68 +3.26 +1.48 +1.62

Plane of nutrition of ewes during pregnancy and lactation

Parameter Advance pregnancy Lactation
Gr-l Gr4ll Gr-l Gr-ll
DMI
g/d 1317.8 1362.3 1531.4 1611.9
g/kg BW 25.7 26.7 40.5 40.44
glkgW®™ 68.7 71.3 101.2 1017
DCPI
g/d 75.3 94.7 112.0 1525
g/kg BW 15 1.9 3.0 3.9
g/kgW*"” 3.9 4.9 7.3 9.7
MEI
MJ/d 8.3 8.8 22.0 23.6
MJ/kg BW 0.16 0.17 0.59 0.60
MJ/kgW°™ 0.43 0.45 1.46 1.50

Higher milk yield was recorded in Gr Il as compared to
Gr | with peak yield at 4" week. Up to 6" week milk yield
of 1000 g was recorded, which gradually declined to 414
g(Grl)and586 g (Grll)in 11 weeks.
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Average daily milk yield (g) in Avishaan ewes

Week Grl Grll

1. 873.4+38.08 888.8+50.15
2 894.2+35.66 972.8+48.54

3 1028.1+47.79 1015.6+£49.90
4 1016.4+47.22 1081.8+48.37
5 1004.1+£37.22 1060.0£52.12
6 913.1+40.38 1004.0+44.46
7 855.0+45.86 970.94£28.55
8 749.1+48.42 933.5+34.61

9 598.0+45.79 805.6+25.61

10 556.4+43.19 670.8£23.55
11 414.3+£28.62 586.3+37.09

Nutritional approaches for improving quality
and quantity mutton production (Institute
project: NUT/01/02/2017-20)

RS Bhatt, A Sahoo, SK Sankhyan YP Gadekar and Srobana
Sarkar

Nutritional intervention during pre-weaning growth
of lambs

Growth of lambs fed milk replacers with increasing level
of fat during pre-weaning stage: Malpura lambs (48)
were allocated into four treatment groups (Gr-I, II, Ill and
IV) and fed milk replacers with varying levels of fat (8, 12,
16 and 20%) for 90 days. The average daily gain of
lambs in Gr-I, II, Il and IV was 157.2, 164.5, 179.4 and
171.5 g, respectively. The weights were higher in lambs
fed milk replacer containing 16 and 20% fat. Dry matter
intake (341.0 to 378.0 g/day) and dry matter digestibility
(63.50t0 64.79%) of the lambs were similar in all groups.
Rumen pH and ammonia nitrogen ranged from 5.36 to
5.55 and from 21.50 to 23.72 mg%, respectively. No
effect was observed on rumen enzyme profile.

Growth of lambs fed milk replacers (MR) with increasing
level of protein source during pre-weaning stage: Four
different milk replacers were formulated with two levels
of 8 and 16% fat by taking maize cake (MC) as protein
source - MR1 (8% fat without MC), MR2 (8% fat with
MC), MR3 (16% fat without MC) and MR4 (16% fat with
MC). Fourty pre-weaned Malpura lambs were divided
into four groups and fed milk replacers along with a basal
diet for 90 days. The initial body weight of lambs were
5.57,5.53, 5.50 and 5.54 kg and final weight were 18.38,
19.10,19.00,19.95kgin MR1, 2, 3and 4, respectively.
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Nutritional intervention during post-weaning
growth of lambs

Effect of feeding different ratio of condensed:
hydrolysable tannins in weaner lambs: Three diets were
formulated by mixing cowpea hay, Ziziphus nummularia
(pala) leaves (source of hydrolysable tannins; HT) and
Acacia nilotica (desi babool) leaves (source of
condensed tannins; CT). The HT: CT ratios in diets were
18.1, 9.0 and 5.1 in Gr-1, 2 and 3, respectively. The
DPPH inhibition in Gr-1, 2 and 3 diets were 38.6, 24.9
and 13.2%, respectively. Daily DMI was declined with
reduction in HT: CT, as a result energy and protein
intake was lowered in Gr-2 and 3. At HT: CT of 5.1, the
digestibility of CP and N balance were lowered. Rumen
pH was decreased with decrease in HT: CT and lower
ammonia level in Gr-3. The proportion of acetic acid was
increased while proportion of propionic acid decreased
at lower HT: CT. Microbial nitrogen synthesis was
increased with the lower HT: CT. The highest ADG
(152.9 g) and FCR (6.52) were observed in Gr-2 lambs.
Average six month weights were 29.7 kgin Gr-1, 31.8 kg
in Gr-2 and 29.4 kg in Gr-3 with better carcass traits in
Gr-2.The nuggets prepared from the meat of Gr-2 lambs
were better in quality compared to other groups. Thus,
the lambs fed diet HT: CT of 9.0 gave better growth due
to higher microbial nitrogen synthesis and produced
carcass of better quality and nuggets prepared from
meat of these lambs.

Effect of feeding Sirus (Albizia lebbeck) leaves on the
growth of finisher lambs: Thirty six Malpura finisher (90
day old) lambs were divided in to three groups. All the
lambs were fed complete feed block (CFB) of 65%
concentrate, 5% molasses and 30% tree leaves. CFB
consist of 30% ardu (Ailanthus excelsa) leaves in control
(Gr-1), 15% ardu and 15% sirus (Albizia lebbeck) leaves
in Gr-2 and 30% sirus leaves in Gr-3. The concentrate
mixture consist of 36% maize, 40% barley, 14%
groundnut cake, 3% mustard cake, 4% til cake, 2%
mineral mixture and 1% salt. These blocks contained 14.6
to 15.2% crude protein and 6.38 to 8.19% lignin. The
condensed tannins increased and saponins and
flavonoids decreased with the incorporation of sirus
leaves. No effect of sirus leaves incorporation in CFBs
was observed on daily DMI in lambs and as a result the
energy and protein intake were unaffected. The
digestibility of NDF was significantly lower with complete
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replacement of ardu leaves with sirus. Nitrogen balance
was higher in Gr-2 and reduced with complete
replacement. Analysis of rumen metabolites revealed
lower level of total and TCA-ppt-N with sirus leaves (Gr-2
and Gr-3) and lower proportion of acetic acid and increase
in propionic acid in Gr-2. The protozoa population was
increased and microbial nitrogen synthesis was improved
with sirus leaves. Growth and feed conversion efficiency
were better in Gr-2. Thus, sirus leaves gave better growth
inlambs when fed with ardu leaves in equal proportion.

Effect of different energy sources on growth of finisher
lambs: Twenty four female Malpura lambs were divided into
three groups and fed ad libitum concentrates (barley or oat
or a combination of both) and ardu leaves. The composition
of concentrate (Gr-1) was 72% barley, 11% soybean seed,
6% mustard cake, 8% til cake, 2% mineral mixture and 1%
salt. Barley was replaced with oat grain in Gr-2 and 3
concentrate at the rate of 100 and 50%, respectively.
Feeding of different diets showed no differences in DMI
however, the digestibility of fibres (NDF) was reduced with
oat grains. The excretion of N through feces and urine was
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reduced with oat grain as a result the N balance was
improved. Rumen fermentation metabolites revealed
reduced rumen ammonia and higher volatile fatty acid
content with oat grain and proportion of acetic acid
decreased and that of propionic acid increased when both
oatand barley grains were added. No significant differences
were observed on growth and feed conversion efficiency.

Veterinary Type Culture-Rumen Microbes
(Network Programme)

A Sahoo, RS Bhatt and Srobana Sarkar

Isolation and characterization of tannin degrading
bacteria: A total of 10 isolates were identified by 16s
rRNA analysis and characterized. The functional
properties of isolates showed fibre degradation
potential. Out of 10 isolates, GS1, GS2 and GS3 showed
rapid filter-paper degrading activity. Isolates GS5 and
GS7 showed possible role in tolerating glycerol and may

utilize fat-rich diets.

Functional properties of isolates

Isolate Nearest valid Taxon/Sp.

% Similarity Belongs to

Remarks

GS1 Millionella massiliensis 96 Bacteroidetes
GS2 Rarimicrobium hominis 95 Synergistetes
GS3 Pyramidobacter piscolensis 98 Synergistetes
GS4 Christensenella massiliensis 95 Firmicutes
GS5 Actinomyces ruminicola 99 Actinobacteria
GS6 Bacillus proteolyticus 97 Firmicutes
GS7 Bacillus patramycoides 98 Firmicutes
GS8 Actinomyces massiliensis 96 Actinobacteria
GS9 Propionibacterium acidifaciens 99 Actinobacteria
GS10  Clostridium sporogenes 98 Firmicutes

Also a gut microflora

Acetic and propionic acids are major metabolic end products
Acetic and propionic acids are major metabolic end products
Also a gut microflora, ferments sugars in the gut to short

chain fatty acids; co-occurrence with other microbiota,
including methanogens

Produced formic, acetic and lactic acids as end products;
could be possibly used to improve glycerol tolerance and
thus fat uptake by ruminants

Ferments cellobiose to short chain fatty acids

Lipolytic, ferments cellobiose to short chain fatty acids
Fiber degrading, produces organic acids

Propionate producing, promising probiotic for gut health

Contribute to understanding skatole and indole formation
in the rumen and will lead to methods that control the
formation of indolic compounds in pasture-grazed ruminants

A total of 18 tannin degrading bacteria named LP1-LP6,
LB7-LB12, and PB13-PB18 were isolated from sheep fed
tanniferous diet, viz., LP: 50% cowpea (Vigna

unguiculata)

+ 50% pala (Ziziphus nummularia) +

concentrate, LB: 50% cowpea + 50% babool (Acacia
nilotica) + concentrate and PB: 50% pala + 50% babool +

concentrate.
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These bacteria were characterized for tannin degrading
activity (Tannase: Tannin acyl hydrolase). It was

1 2 3. .4 544801

observed that the isolates LP1 and LB9 exhibited strong
tannase activity than otherisolates.
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Molecular profile of tannin degrading bacterial isolates from sheep

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

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

Production and functional characterization of
ovine CRISP-1 protein in E. coli: The thioredoxin-
tagged recombinant ovine CRISP-1 protein (43.8 kDa)
was expressed in E. coli BL21 (DE3)-pLys and affinity
purified using pH gradient. The purified protein
exhibited both anti-capacitating and motility-inhibitory
activities on ram cauda epididymal sperm.

Purification of sperm motility-inhibitory proteins of ram
cauda epididymal plasma (CEP): Two sperm motility-

128

inhibiting proteins (80 and 65 kDa) were partially purified
from ram CEP. The 80 kDa protein was heat labile and

SDS-PAGE showing expression of recombinant CRISP-1
in E. coli BL21 (DE3) at 37 °C with IPTG (Lane 1,6: 4 h
induced 1mM IPTG; lane 2, 5: 2 h induced1mM IPTG; lane 3, 4
un-induced control; M: Marker)
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prevented sperm motility and capacitation. The 60 kDa
protein was thermo stable (on 80 °C for 5 min) and reduced
sperm motility but did not prevent sperm capacitation.

Kd M 1 2 3 4
120

85
s

50

35

25:

20

DEAE-sepharose ion exchange chromatography of 1 M K-PO,
buffer fraction from HA chromatography
(Lane 1: 50 mM, Lane 2: 100 mM, Lane 3: 200 mM, Lane 4: 300 mM
potassium phosphate buffers, pH 7.5)

Effect of new membrane stabilizer as an alternative
to egg yolk in semen extender on post-thaw quality
of cryopreserved ram semen: Ram semen was diluted
(800 million/ml) with TES-Tris-fructose-glycerol
extender containing either 15% egg yolk (control) or 5%
(w/v) new membrane stabilizer and equilibrated for 22 h
at 3-5°C. Straws were cryopreserved following standard
protocol in a programmable cryofreezer. The
progressive sperm motility (70-75% vs 40-50%), viability
and functional membrane integrity were significantly
higher in the presence of new membrane stabilizer
compared to egg yolk.

Effect of pre-freezing equilibration period on post-thaw
quality of cryopreserved ram semen: Equilibration of
semen prior to freezing helps in entry of cryoprotective
glycerol into sperm. The effect of different equilibration
periods (3, 10 and 22 h) on post-thaw qualities of ram semen
was investigated. Equilibration for 22 h significantly
improved post-thaw sperm viability (65 vs. 55%), rapid
motility (65 vs. 40%) and plasma membrane integrity (38 vs.
26%) while reduced sperm capacitation.
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Effect of novel membrane stabilizer replacing egg
yolk in semen extender on fertility rate of liquid
preserved ram semen: Ram semen was liquid
preserved either in EYCG extender or in new membrane
stabilizer-based extender. Cervical Al was carried out with
0, 24 and 48 h liquid-preserved semen of both the groups
in 50 cyclic ewes following estrus synchronization. The
pregnancy rates by ultrasonography conducted at 140
days post-Al in the control and test extender groups were
28 (2/7)vs. 42% (3/7),9 (1/11) vs. 17% (2/12) and 0 (0/6)
vs. 0% (0/7) by using 0, 24 and 48 h liquid-preserved
semen, respectively.

Effect of GnRH on synchronization of estrus
following withdrawal of intravaginal sponge
(Avikesil-s) in Malpura sheep: A total of 98 cyclic ewes
(2-6 yr old) were synchronized using intravaginal
sponge (Avikesil-s) during breeding season. Following
sponge removal the ewes were divided into four groups
that received one or more intramuscular injection of
hormone as: G1 (control)- no hormone, G2 (GnRH 24h)-

4 ug buserelin (Receptal®) post 24 h sponge removal,
G3 (GnRH 48h)- 4 ug buserelin post 48 h sponge
removal and G4 (PG + GnRH 48h)- 125 pg cloprostenol

sodium (Vetmate®) at sponge removal and 4 ug
buserelin post 48 h sponge removal. The rate of estrus
response was relatively low (84%) in G2 as compared to
other groups. The estrus was mostly synchronized in
G4, wherein 95.7% of the ewes exhibited estrus within
18-30 h of sponge removal. In contrast, the G2 showed
least synchrony (71.4% ewes exhibited estrus within 18-
30 h of sponge removal) in the onset of estrus. In
conclusion, administration of GhnRH at 48 h post sponge
removal was better than that at 24 h in synchronization
of estrus in sheep. However, this needs to be validated
with the time of LH surge and ovulation after sponge
removal.

Effects of subcutaneous melatonin injection on
advancement of breeding season and the fertility
potentials of ewes of arid region of Rajasthan:
Lambs from 30 non-cyclic Marwari ewes (2-4 yr old)
born in the last week of August, 2019 were weaned at 75
days post-partum. Non-cyclic ewes were selected
based on serum progesterone value (<1 ng/ml)
estimated at both 7 and 14 days prior to application of
melatonin. Ewes were divided into two groups as Gr-l
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(control, n=10) receiving no s/c melatonin (MLT)
injection and Gr-ll (MLT, n=20) receiving single s/c
injection of 18 mg MLT per sheep. Estrus induction rate

in the treatment and control groups was 95 and 70%,
respectively with an average estrus induction time of 9
days (ranged between 2-22 days) in treatment group.

Effect of GnRH administration at different interval following sponge withdrawal on estrus attributes in ewes

Parameter Control GnRH GnRH PG+ GnRH
24h 48h 48h
Estrus response (%) 100.0 84.0 100.0 96.0
Time (h) of onset of estrus after sponge removal 20.5 20.3 21.8 22.7
Ewes (%) showing estrus within 18-30 h after sponge removal ~ 95.8 714 80.0 95.7
Time (h) of end of estrus after sponge removal 59.5 54.0 64.6 61.3
Ewes (%) ending estrus within 54-66 h after sponge removal 75.0 61.9 68.0 65.2
Estrus duration (h) 39.0 33.7 42.7 38.6

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

Vijay Kumar, SS Dangi, RK Paul, Krishnappa B, Arpita
Mohapatra, SMK Naqviand Raghvendar Singh

Comparative evaluation of climatic stress tolerance
and adaptability of different sheep breeds in semi-
arid region: A comparative evaluation of the circadian
variation in the physiological responses of Avishaan,
Avikalin and Malpura rams to cold and hot climate was
studied to assess their adaptabilities to climatic stress in
semi-arid region. Circadian rhythm was observed in all

the groups in both the seasons. Rectal temperature of
Avishaan rams differed significantly (P<0.05) from
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.
During summer season also, pulse rate of Avishaan
rams was significantly (P<0.01) higher than Avikalin and
Malpura at 10.00 and 14.00h. Malpura sheep were
found best adapted to the semi-arid climate in summer
as the increase in its physiological responses from the
morning hour to afternoon was lowest among the three
breeds.

Effect of breed on the circadian rhythm of physiological responses (meanS.E.) in sheep during summer

Time Breed Respiration Pulse rate Rectal Dry bulb Wet bulb
rate (per min) (per min) temp. (°F) temp. (°C) temp. (°C)
06.00h Avishaan 25.15+1.05 67.62+1.47 101.3120.17° 28.33 16.67
Avikalin 27.4611.01 67.09+1.58 101.85+0.09°
Malpura 25.0740.90 62.50+1.15 101.65+0.13°
10.00h Avishaan 102.92+7.65° 90.31+£2.68° 103.45+0.19° 39.25 23.00
Avikalin 78.60+3.40° 83.40+2.60° '102.17+0.08"
Malpura 71.60+3.54° 74.00+£1.62° 102.21£0.11°
14.00h Avishaan 84.31£2.56™ 89.54+1.59° 103.08+0.11° 42.50 21.50
Avikalin 95.46+5.21° 82.91+2.26" 102.61+0.07°
Malpura 81.60+3.69° 80.80+2.48" 102.80+0.15°
18.00h Avishaan 78.00+6.62° 85.39+1.82° 103.50£0.13 39.50 20.00
Avikalin 74.55+5.46° 78.55+3.57* 102.88+0.17
Malpura 51.5046.16° 73.50+1.69" 103.9310.16
22.00h Avishaan 23.08+1.12° 76.624+2.17 101.9940.15° 28.25 17.25
Avikalin 26.91+2.31° 71.4642.35 101.25+0.41°
Malpura 21.33+£1.09° 72.00+1.66 101.66+0.17%
02.00h Avishaan 21.3110.89 74.77+2.32° 101.2240.25 25.50 17.50
Avikalin 19.82+1.18 70.09+2.07* 101.3540.21
Malpura 19.73+0.87 64.00£1.72° 101.17+£0.25
06.00h Avishaan 24.00+1.32° 71.85+2.18° 101.05+£0.11 25.00 17.00
Avikalin 19.82+1.47° 64.55+3.01° 101.254£0.22
Malpura 18.68+1.28° 58.90+1.81° 100.91+0.16
ICAR-CSWRI
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Estimation of methane emission under
different feeding systems and development of
mitigation strategies (ICAR Network / outreach
project)

RS Bhatt and A Sahoo

An experiment was conducted to study the effects on
methane emission both in vitro and in vivo by mixing
leaves of desi babool (Acacia nilotica), pala (Ziziphus
nummularia) and cowpea (Vigna sinensis) hay with
change the HT: CT. The HT: CT ratios in diets were 18.1,
9.0 and 5.1 in Gr 1, 2 and 3, respectively. The DPPH
inhibitions were 38.6, 24.9 and 13.2% in Gr 1, 2 and 3,
respectively. In vitro gas production was similar in all the
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groups however the methane emission was lower in Gr
3. Similarly, the methane production was lower by 30.9
and 21.7% in Gr 3 compared to Gr 1 and Gr 2. In vivo
methane emission was lower in Gr 2 (13.0%), when
expressed as loss of metabolizable energy (ME) it was
1.6% lowerthan Gr 1.

In another study, finisher lambs were fed feed block
made of sirus (Albizia lebbeck) leaves. CFB in control
(Gr 1) consist of 30% ardu (Ailanthus excelsa) leaves,
whereas 15% ardu and 15% sirus leaves and 30%
sirus leaves were in Gr 2 and Gr 3, respectively.
Feeding of 30% sirus leaves in lambs resulted in
reduction of daily methane by 17.7% (8.57% on per kg
DDM).

Animals with canister for methane emission estimation

Adaptation and mitigation strategies through
nutritional and micro-environment management
for sustaining climate-smart sheep production
(NICRA)

A Sahoo, Kalyan De (up to 30.11.2019), Rajani Kumar Paul,
SC Sharma, Nirmala Sainiand SMK Naqvi

Development of heat stress model simulating
natural heat stress in summer: To assess the effect of
heat stress on sheep, simulated heat stress model with
subtle increase in temperature from 30 to 42°C during
morning (5.00 a.m.) to afternoon (2.00 p.m.) and then
decreasing to 28°C at 10.00 p.m. was maintained in
environmental controlled chamber.

IGAR-CSIVRI

Ewes in environmental controlled chamber
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Higher water intake (2.29 vs 1.76 litre/day), adverse
effect on feed intake (740 vs 768 g/day) and
maintenance of body weight (ADG- 88 vs 97 g) were
observed in sheep exposed to summer temperature.
There was increased panting, decreased rumination
and feeding time compared to control kept under
conventional shed.

Supplementation of herbal pellet to lambs for
ameliorating winter stress in arid region: Four
groups of lambs viz., Gr-1 were reared in shed and fed
as per ICAR (2013), Gr-2 reared in shed and
supplemented 100 g herbal pellet, Gr-3 reared in open
and supplemented 100 g herbal pellet and Gr- 4 reared
in open and fed as per ICAR requirement (ICAR, 2013)
during winter at ARC, Bikaner.

Herbal pellets

There was decrease in performance of Gr-4 lambs due to
exposure to adverse winter. Supplementation of herbal
pellet (Gr-2 and Gr-3) protected the lambs against winter
stress and they continued to grow. The average daily gains
inGr-1,2,3and4were67,76,81and 11 g, respectively.

Use of fruit pulp and vegetable residues as a source
of feed, water and phytochemicals: Compared to
control (Gr 1) animal kept on a maintenance ration of
concentrate and cenchrus hay, the test group on fruit
pulp (Gr 2) and vegetable residue (Gr 3) offered at the
rate of 500 g/day showed higher DM digestibility. The
total antioxidant capacity was significantly (P<0.05)
higher in Gr 2 and Gr 3 than control. The faecal E. coli
and total bacterial counts were significantly (P<0.05)
lower in Gr 2 and Gr 3 and that of Lactobacillus was
significantly (P<0.05) higher compared to Gr 1. The daily
water intake and water intake/kg DMI were significantly
(P<0.05) lowerin Gr2 and Gr 3 as comparedto Gr 1.
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Sheep fed on fruit pulp
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Thus, these fruit and vegetable wastes can be used as a
source of scarcity feed and water during summer
besides providing resilience against summer stress due
to their anti-oxidant properties.

Multi-location evaluation of lamb incubator as
insulation against winter stress: Lamb incubators
(height at centre 108 cm, height at periphery 84 cm,
diameter 260 cm, weight 14-17 kg) were made locally.
Evaluation of incubator for insulation against winter
stress was studied at different altitudes (at ICAR-
CSWRI, Avikanagar: 320 m above msl, at NTRS, Garsa:
1200 m above msland at Leh: 3000 m above msl).

) | :
.
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Lamb incubator maintains 14-15°C ambient temperature
as against <4°C outside during night and lambs feel
comfort with lower stress response against cold
stress. The supplementation of sajna (Moringa
oleifera) flower pellet at the rate of 50 pellets/day was
evaluatedinlambs.

There was an improvement in antioxidant profile of
lambs as evidenced from decrease in total oxidative
stress during day 15 (7.67 vs 11.56) and day 30 (8.33
vs 10.09) and the lambs recorded higher ADG (188 vs
161 g/day).

Lamb incubator

Nutritional and physiological approaches for
enhancing reproductive performance in
animals (AICRP)

SK Sankhyan, Krishnappa B, Rajiv Kumar and Shivendra
Sharma

Effect of feeding tannins on puberty and post-pubertal
effects in Malpura female lambs: Female Malpura lambs
(12) were randomly divided into three groups (T-1, 2 and
3) and fed ad libitum CFB-I, CBF Il and CBF - lll from 5 to
6 months of age until they attain puberty. Female lambs
were considered to be pubertal based on showing heat
and variation in progesterone (P,) level in two consecutive
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Composition (%) of complete feed blocks

Ingredient CBFI CBFIl CBFIlIl
Concentrate feed 65 65 65
Molasses 5 5 5
Vigna unguiculata (Lobia) hay 15 15 -
Ziziphus nummularia (Pala)leaves 15 - 15
Acacia nilotica (Desibabool) leaves - 15 15

collections. The variation in progesterone concentrations
was satisfactory (8.41ng/ml) within two connective
collections. All the lambs in T-3 showed heat with higher
P, level. Lambs in T-1 did not show any heat with no
variation in P, level, while only one lamb showed heat
inT-2.
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Effect of feeding different types of
tannin on progesterone level

Blood biochemical and mineral profile remained almost
similar at the start and end of experiment in all the
groups. These were in normal range except higher blood
urea nitrogen (BUN) in T-3. Final blood samples of T-3
lambs showed difference in Zn and Cu level as
compared to T-1. The body weights were lower in T-3 as
compared to other groups.

Mean level of blood metabolites and minerals in ewe
lambs fed different types of tannin

Parameter T-1 T-2 T-3
Initial Final

Initial Final Initial Final

Glucose(mg%) 703 734 716 709 746 69.6

BUN (mg%) 15.0 19.2 143 155 21.0 25.0
Hb (g%) 15.0 19.2 143 155 21.0 25.0
Total protein (g%) 6.7 6.1 6.6 5.6 6.5 5.8
Albumin (g%) 3.2 2.9 3.3 3.1 34 2.8
Globulin (g%) 35 3.2 3.3 3.5 2.2 3.1
Zn (ppm) 0.83 1.09 0.86 130 091 147
Cu (ppm) 0.72 0.77 095 1.06 079 1.23
Fe (ppm) 17.71 17.98 21.46 26.44 17.15 25.52
Mg (ppm) 33.95 38.95 36.24 41.74 36.55 46.10
Mn (ppm) 270 2.83 412 459 316 4.9
P (mg%) 5.8 7.9 7.0 7.1 7.2 7.3
Ca(mg%) 11.8 151 11.2 16.0 125 173

Maximizing nutrient output through bio-
fortification of forages for augmenting sheep
production (Institute project: NUT/01/03/2017-20)

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

Effect of biofortification sources and sheep based
manures on productivity of Dolichos: In split plot
design experiment, application of Avikhad resulted in
14.89 and 11.30% higher grain and stover yield,
respectively. The combined application of Cu and Zn
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resulted in 80.7% higher biological yield over control.
The shoot growth and green fodder yield followed a
quadratic response with increasing Cu and Zn doses
from 0.0 to 5.0 and 0.0 to 10.0 kg/ha, respectively in
combination with Avikhad (5.0 t/ha).

Effect of organic manures and biofortification sources
on yield (t/ha) and harvest index of Dolichos

Treatment Grain Stover Harvest
yield yield Index
Organic manure
Avikhad 1.62 6.01 21.06
Sheep manure 1.41 5.33 20.86
SEM 0.04 0.10 0.42
CD (0.05) 0.11 0.29 1.21
Biofortification source (kg/ha)
Control 0.80 414 16.39
Copper
2.5 1.36 5.03 21.40
5.0 1.49 5.26 21.96
Zinc
5.0 1.50 5.37 21.90
10.0 1.60 5.56 22.23
Copper +Zinc
2.5+5.0 1.5 5.88 21.18
2.5+10.0 1.67 6.25 21.05
5.0+5.0 1.74 6.54 21.03
5.0+10.0 1.91 7.01 21.48
SEM 0.08 0.22 0.89
CD (0.05) 0.23 0.62 2.56

Dolichos

Effect of organic manures and micronutrients on
Napier yield: The effects of different organic
amendments from sheep (waste wool: 0.5 t/ha, sheep
manure: 12.5 t/ha, Avikhad: 6.25 t/ha) and agro-
fortification with Cu (5.0 kg/ha) and Zn (10.0 kg/ha) in
Napier production were studied. Maximum green fodder
yield was recorded with Avikhad followed by waste wool.
Green and dry fodder yields in Avikhad were 22.2 and
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20.9% and in waste wool 14.8 and 13.9% higher over
control. On agro-fortification, green and dry fodder yield
was 27.5 and 28.9% higher with combined application of
Cu and Zn as compared to control. Number of tillers/hill
was highest on application of Avikhad with Cu and Zn.
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Green and dry fodder yield of Napier as affected by
organic manures and agro-fortification with Cu and Zn

Thus, Avikhad application (6.25 t/ha) can be used as
organic manure with Cu and Zn enrichment for
maintaining soil health and improving Napier yield.

Performance of groundnut / Deenanath grass
intercropping systems affected by row ratio and
cutting time: An experiment was conducted in factorial
randomized block design during rainy season with four
intercropping systems (sole groundnut, sole Deenanath
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grass, intercropping of groundnut and Deenanath grass
in 2:1 and 3:1 ratio) in main plots and cutting time of
Deenanath grass (60, 75, 90 and 120 days after sowing)
in sub-plots. The DM yield was highest in sole cropping of
both the crops, whereas, in intercropping system, higher
biomass was in 2:1 row for Deenanath grass in 3:1 row for
groundnut suggesting higher smothering effect of grass in
2:1 row. As per the cutting time, early harvesting of the
grassincreased the DM of groundnut in both the row ratios
but it contributed low to the biomass of grass. A similar
trend was followed for green fodder yield of both the
component crops. Pod and fodder yields of groundnut
were highest in sole cropping, but when intercropped in
3:1, it was superior and recorded 79% higher yield over
2:1 row. However, 2:1 was better for grass with 56%
higher green fodder yield over 3:1 row. When grass was
harvested at 60 DAS, it benefited groundnut crop and the
yield was 115 and 53% higher as compared to 90 and 120
DAS cutting time, respectively. Thus, for economic and
quality fodder production, the main crop of groundnut can
be intercropped with grassin 3:1 row.

Impact of long-term cultivation of fodder grasses
and organic amendments on productivity and soil
quality: A study was conducted for consecutive three
years in a long-term experiment comprised of Napier,
Cenchrus cilliaris, Pennisetum pedicillatum and
Dolichos along with application of organic amendments
(waste wool, Avikhad, sheep manure). The green and
dry fodder productivity was higher (34.5-54.1%) in
Napier compared to all other grasses. Application of all
the organic amendments improved the performance of
fodder crops over control. Waste wool had superiority in
highest fodder productivity, although it was at par with
inorganic sources. The green fodder yield was 109%
higher with waste wool over control irrespective of the
types of grasses. Soil available N, P, K level and SOC
concentrations were not influenced significantly by the
forage species. However, fertilizer treatment had
significant effect on these parameters in all the years. A
marked improvement in concentrations of available N, P,
Kand SOC compared to the antecedent level in soil under
all forages irrespective of nutrient sources indicates the
importance of forages to improving soil quality. Average
concentrations of N, P, K and SOC were also the
maximum in soil receiving organic manure especially
waste wool as compared to inorganic nutrient sources and
no application of nutrients. Soil enzymatic activities were
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26.7 and 6.8% higher with waste wool application over
control and inorganic sources, respectively. Compared to
the antecedent stock, SOC stock (0-15 and 16-30 cm)
after 3" year was 5.8-12.7% and 13.1-39.6% higher under
forages and organic manures, respectively. Among
forages, the highest SOC stock was observed under
Napier followed by cenchrus grass. The SOC stock in 3"
year was 1.37, 1.11 and 0.70 mg/ha in waste wool,
Avikhad and inorganic sources, respectively.

Effect of waste wool and nitrogen levels on
productivity of Pennisetum pedicellatum: An
experiment was conducted with the objective of
reduction in dose of fertilizer by 25, 50, or 75% with
waste wool. Plant growth parameters were significantly
(P<0.05) influenced by all levels of fertilizer and waste
wool. Maximum dose of fertilizer (500 kg of waste wool)
resulted in significantly (P<0.05) higher growth, fodder
yield and fodder quality, although it was at par with 75%
dose of fertilizer and waste wool. Thus, application of
waste wool can reduce fertilizer dose by 25% without
any compromise in yield and quality. The fertilizer dose
can be further reduced to 50% with only 21% yield
penalty and 10.6% less protein over 100% RDN.
Moreover, 75% RDN with waste wool was superior to
100% RDN resulting in 11.8% higher green fodder yield
and 2.5% higher crude protein contentin fodder.

Carbon foot print of different forage production
systems: The forage crops cultivated in kharif and rabi
seasons at institute were mainly comprised of Napier
(Pennisetum purpureum), perennial grasses (Cenchrus
cilliaris, C. setigerus, Panicum maximum, Stylo etc.),
forage legumes (Vigna unguiculata, Clitorea ternatea,
Arachis hypogaea, Dolichos, Cyamopsis tetragonoloba
etc.) and Bajra (Pennisetum glaucum). Among all the
crops, perennial grasses required less input and very
low CFs input followed by forage legumes. In all the
crops, N,O emission from the farm contributed
maximum (33.4% of total required inputs) among all the
inputs. In perennial grasses, fertilizer alone contributed
26.7% CO,-e, whereas, in Bajra, irrigation contributed
41% of CO,-e of total applied inputs. However, in Napier,
fertilizer and irrigation contributed almost equal amount
(28% each of total inputs). Carbon foot prints was 244
and 195% lowest for perennial grasses and forage
legumes, respectively as compared to Napier fodder
production. Plant protection chemicals and seed
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contributed significantly low amount of CO,-¢ in all the
forage crops. Dry fodder yield revealed that Napier was
high input responsive and prolific foliage crop with 55.8,
66.5 and 81.7% higher productivity than that of grasses,
legumes and Bajra, respectively. Carbon foot prints
based on the yield was lowest for grasses (54.7 and
47.9% over Napier and Bajra, respectively). Carbon
inputs on the basis of input requirement showed that
Napier required around 224.6% higher carbon input
than all other crops.

Carbon inputs, output, efficiency and sustainability for
producing different forage crops and grasses for sheep

Parameter Napier Perennial Forage Bajra
grasses legumes

CFs (CO,-ekg/ha) 2895° 841° 981° 1386"
Yield ((t/ha) 6.56° 4.21° 3.94° 3.61°
CFY (CO,ekg/mg)  441.3° 199.8* 248.9° 384.0°
Carbon (kg/ha)

Input 1220.0° 136.4° 409.7° 581.3°

Output 2886.4° 1852.4° 1733.6° 1588.4°
CE 2.37° 13.58° 423 2.73°
CSl| 1.37° 12.58° 3.23° 1.73°

Grasses being marginal crops required very low carbon
inputs (794.5% lower than Napier). Carbon output was
also highest in Napier (67.4%) as compared to all other
forage production systems.Carbon efficiency and carbon
sustainability index was high for perennial grasses
(336.6% higher than others). The CSlwas 12% in grasses
and varied from 1-3% in Napier, Bajra and legumes
indicating the grasses as carbon efficient crops.

Effect of different rate of application of waste wool
and irrigation levels on fodder and water
productivity of barley: An experiment was conducted
in factorial randomized block design under natural
day/night conditions during the rabi season in iron pots
(19 cm diameter) containing 50 kg sandy loam soil/pot.
Application of waste wool (1.5 g/kg soil) significantly
(P<0.05) improved the fertility status of soil over control
with considerable improvement in organic carbon and
nitrogen. Yield attributes were significantly (P<0.05)
higher on application of waste wool (1.5 g/kg soils).

Number of effective tillers, number of grains, weight of
earhead and test weight of barley was 30.4, 18.6, 21.3
and 9.7%, respectively higher with waste wool
application as compared to control. In addition, waste
wool treatment produced 25-30% higher grain yield over
control and improved water use efficiency.
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Enhancing food and water security in arid region
through improved understanding of quantity,
quality and management of blue, green and grey
water (DST project)

Ghous Ali

Assessing water productivity of sheep production
system in western arid zone of Rajasthan: Productivity of
different fodder crops of Kharif season in six treatments
were evaluated in RBD designed field trial. The fodder crops
undertaken were Bundel guar-1 (Cyamopsis tetragonoloba;
@40kg seed/ha, T,), cowpea, EC-4216 (@ 30 kg seed/ha,
T,), pearl millet, AVK-19 (@ 10 kg seed/ha, T,),Cyamopsis
tetragonoloba (@ 30 kg seed/ha, T,), sewan (Lasirus
sindicus, T,) and dhaman (Cenchrus ciliaris, T,).The water
used for sprinkler irrigation was quantified for the entire
duration of crop. The sun-dried fodders were fed to sheepin
four groups of six each. The water intake was recorded on
daily. Total water intake by sheep directly through drinking
water and indirectly through feed (virtual water intake) were
quantified.

Quantity of water utilized for kharif fodder production

Water applied through 138.75mm

sprinklerirrigation (Discharge rate of sprinkler
18.5 mm/h)

Water applied throughrainfall  97.60 mm

Total water applied 236.35mm
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The fresh and dry matter yields were highest with pearl
millet and lowest with cowpea suggesting that lowest
virtual water requirement and highest water productivity
for pearl millet.

Virtual water and water productivity in Kharif fodder crops

Crop Virtual Virtual Water
water water productivity
(m°/kg) (L/kg) (kg/m®)
Bundel guar-1 0.89 886.50 1.21
Cowpea 0.95 949.91 1.06
Pearl millet 0.30 304.85 3.29
Guar crop 0.81 809.84 1.26
25000 -
20000 - mFresh weight (kg/ha)
= = Dry weight (kg/ha)
£ 15000
2
8 10000
s
5000

Bundel guar-1  Cowpea (EC-4216) Pearl millet (AVK-19) Guar crop

Net plot yield of different fodders

Net plot harvesting of Pearl millet (AVK-19)
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Net plot harvesting of Bundel guar-1 and
Cowpea (EC-4216)

Conjunctive use of surface and ground water for
sustainable productivity of perennial fodder crop in
western arid zone of Rajasthan: A study was conducted
in order to understand the effect of spacing and
conjunctive use of water on hybrid Napier fodder
production, to assess the appropriate surface and ground
water combination and to examine the change in soil
status. In a total experimental area of 1356.60 m’ (25.50 m
X 53.20 m) strip plot experiment was designed. Four
spacing pattern viz., 60 cm x 60 cm, 50/70 cm x 60 cm, 75
cm x 60 cm and 90/60 cm x 60 cm and three drip irrigation
levels viz., 7 days interval (only ground water), 7 days
interval (4" irrigation with surface water) and 7days interval
(2 and 4" irrigation with surface water) were evaluated.
Sowing of hybrid Napier was done using root slips.

Established hybrid Napier

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

YP Gadekar, Arvind Soni, AK Shinde and RS Bhatt

Effect of feeding regimes on carcass characteristics
and product qualities: The finisher Malpura male
lambs (3 month old, n=36) were divided into three
groups. Lambs of G1 were stall-fed CFB made of
concentrate (65 parts), molasses (5 parts), ardu
(Ailanthus excelsa) leaves (30 parts). In G2, 15 parts
each of ardu and sirus (Albizia lebbeck) leaves and in
G3, 30 parts of sirus leaves were used as roughage
source. The lambs were fed from 3 to 6 months of age
and representative animals (n=4) from each group were
slaughtered. The mean pre-slaughter weights were
25.92,24.97 and 26.77 kg in G1, 2 and 3, respectively.
Dressing yields were comparable among the groups.
The yields of edible offal's on pre-slaughter weight basis
differed significantly.

The primal cut-up parts on pre-slaughter weight basis
didn't differ significantly. The lean, fat and bone yield,
lean: fat and meat: bone ratios were comparable. Shear
force values and work of shear were significantly higher
in G1. The muscle pH values 45 min and 24 h after
slaughter were comparable among all the groups. Water
holding capacity and cook losses were comparable. Drip
losses were significantly lower in G3. Total meat
pigments were significantly lower in G1. TBARS values
showed significantly higher lipid oxidation in G3. The
colour lightness, redness, yellowness and hue were
comparable while chroma values were significantly
higher in G2. The emulsion stability and pH were
comparable. Colour and textural attributes of the
nuggets differed significantly. It was found that inclusion
of ardu and sirus leaves in the diet of lambs gives
desirable carcass lean, fat and bone contents.

Carcass traits and quality of meat product of Dumba
ram lambs: Four lambs (weighing 44.2+3.1 kg) were
slaughtered at 272.0+6.8 days of age and evaluated for
carcass characteristics. The yields of edible and inedible
offal's were 2.03 and 7.65 kg, respectively. In
commercial cuts, yields of leg, loin, rack, neck and
shoulder and breast and fore shank were 3.12, 1.08,
1.16, 2.24 and 1.72 kg, respectively. The half carcass
weight was 9.31 kg. Average lean, fat and dissected
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bone yields were 56.33, 11.78 and 29.05%,
respectively. Lean: fat and meat: bone ratios were
4.84+0.33 and 1.94+0.06, respectively. The pH of the
meat 45 min and 24 h after slaughter were 6.39 and
5.93, respectively. The water holding capacity of meat
was 48.61£2.27%.

Carcass characteristics of Dumba ram lambs

Parameter Meanz%S.E.
Empty body weight (kg) 33.64+1.86
Hot carcass weight (kg) 20.80+1.14
Dressing % (live weight) 47.21+1.05
Dressing % (Empty body weight) 61.86+0.77
Forequarter weight (kg) 9.83+0.62
Hind quarter weight (kg) 10.73+0.63
Loin eye area (cm®) 14.40£0.52
Blood % (Pre slaughter live wt) 4.35+0.11
Head % (Pre slaughter live wt) 4.87+0.13
Skin % (Pre slaughter live wt) 5.60+0.17
Inedible offal % (Pre slaughter live wt) 17.34+0.36
Edible offal % 4.62+0.11
Pluck (%) 2.99+0.07
Tailfat (kg) 2.38+0.34
Tailfat % (Pre slaughter live wt) 5.43+0.83

The colour attributes of longissius dorsi muscle were
37.774+0.67, 10.384+0.3, 8.53+0.51, 13.44+0.54 and
39.2741.07 for lightness (L*), redness (a*), yellowness
(b*), chroma and hue values, respectively after 45 min of
slaughter. These colours attributes after 24 h were
45.32+0.75, 11.2940.61, 12.29+0.13, 16.70+ 0.50 and
47.5+1.31, respectively. Texture profile of the nuggets
prepared from meat of Dumba and Malpura male lambs
showed significantly lower hardness values in nuggets
made from Dumba meat. Similarly, firmness and work of
shear were significantly lower in nuggets made from

Dumba meat.

Texture profile of nuggets from Malpura and Dumba meat

Attribute Malpura Dumba
Hardness (N)** 60.38+1.17 53.42+2.48
Fracturability (N) 44.47+3.93 49.52+3.86
Adhesiveness (N. Sec) -6.89+3.8 -13.1913.03
Springiness 0.83+0.03 0.80+0.03
Cohesiveness 0.30+0.01 0.28+0.01
Gumminess (N) 17.98+0.7 14.99+1.32
Chewiness (N. mm) 14.92+0.98 12.04+1.41
Resilience 11.21+£0.33 10.1240.39
Firmness (N)** 8.96+0.78 5.80£0.25
Work of Shear (N.Sec)** 82.99+5.57 60.40+2.30
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Carcass characteristics of Muzzaffarnagari lambs:
The study was conducted on finisher male lambs fed ad
libitum pala and concentrate from 3 to 6 months of age.
Average live weight, empty body weight, hot carcass
weight (kg) and dressing % on empty body weight were
30.52, 26.69, 15.21 and 56.96, respectively. Chilling
losses were 3.44%. Lean, subcutaneous fat, inter-
muscular fat and dissected bone yield (%) were 59.63,
5.73, 4.93 and 26.95, respectively. Total separable fat
(%), lean: fatand meat: bone ratios were 10.66, 5.67 and
2.22, respectively. The meat quality characteristics are
presented in table below:

Carcass and meat quality characteristics
Muzzafarnagari lambs (n=5)

Characteristic MeantS.E.

Carcass
Chilling losses (%) 3.44+0.46
Leanyield (%) 59.63+0.26
Subcutaneous fat (%) 5.73+0.52
Intermuscular fat (%) 4.93+0.38
Dissected bone (%) 26.95+0.66

Meat quality attributes
Total separable fat (%) 10.66+0.60
Lean fatratio 5.67+0.34
Meat: bone ratio 2.22+0.06
pH (45 min post slaughter) 6.20£0.20
Ultimate pH 5.6910.05
Water holding capacity (%) 47.91+1.24
Cook loss (%) 16.05+1.59

The meat was processed into nuggets. Emulsion and
nuggets pH was 5.94 and 6.13, respectively. The cook
yield (%) of nuggets was 97.68. The colour attributes of
the nuggets indicated that L*, a*,b*, chroma and hue
were 62.48, 7.36, 20.73, 22.01 and 70.40, respectively.
The hardness, gumminess and chewiness values for
nuggets were 81.10, 29.85 and 0.18, respectively. The
sensory scores of nuggets were from very good to
excellent. The Muzzaffarnagari ram lambs produce
meat with desirable lean, fat and bone yield and nuggets
prepared were highly relished by panelists.

Effect of variable live weights on carcass attributes of
Malpura ram lambs: The data on 268 Malpura males (6
to 16 months old) slaughtered at the institute were used to
study the effects of slaughter weight on carcass
characteristics. The slaughtered animals were classified
into four groups based on the live weight (G1: 10-20 kg,
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G2: 21-30 kg, G3: 31-40 kg, G4: 41-50 kg). The average
live weights of lambs in G1, 2, 3 and 4 were 17.41, 25.71,
34.89 and 42.59 kg, respectively. Empty body weights
and hot carcass weights of Malpura ram lambs were 15.29
and 7.25 kg for G1; 21.93 and 11.83 for G2; 29.24 and
16.11 kg for G3; 35.95 and 20.13 kg for G4, respectively.

Dressing yield for G1 (47.60%) was significantly lower
than G2 (53.83%), G3 (54.96) and G4 (55.97%). Loin
eye area (cm’) as an indicator of tissue accretion was
significantly higher for G4 (20.50), followed by G3
(18.60), G2 (13.77) and G1 (9.25). The values for
edible and inedible offal's were 1.23 and 4.26; 1.97
and 5.91;2.77 and 7.49 and 3.54 and 8.90 kg, in G1, 2,
3 and 4, respectively. The yields of primal cuts were
significantly higher in G4 compared to other groups.
Lean, separable fat and bone contents of carcasses
were 57.81, 9.96 and 27.00% for G1; 55.92, 13.17 and
27.38% for G2; 57.92, 14.32 and 25.22% for G3 and
56.80, 16.34 and 23.85% for G4, respectively. Lean:
fat ratio was significantly higher in G1 (6.93) followed
by G2 (4.65), G3 (4.42) and G4 (3.73). Meat: bone
ratio was significantly higher in G3 (2.31) and G4
(2.39). In conclusion, slaughtering Malpura ram lambs
of >20 kg of live weights resulted in higher dressing-
out yield and desirable meat quality than ram lambs
slaughtered at <20 kg live weight.

Quality evaluation of meat cookies: Yield of cookies
developed from sheep meat was 79.6+0.27%.
Thickness and diameter of raw cookies were 5.6 and
51.8 mm, respectively. The colour attributes viz., L*, a*,
b*, chroma and hue of raw cookies were 51.28, 8.85,
24.60, 26.13 and 70.27, respectively. The firmness (N)

value of cookies was 36.99.

Mutton cookies
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Quality evaluation of sheep milk peda in different
packaging under refrigerated storage: A study was
conducted on peda to access the quality attributes
during refrigerated (4+1°C) storage up to 7 days at
alternate days interval in different packaging system
viz., aerobic (T1) and vacuum (T2) packaging. The
hardness (g) and chewiness were 8499.57 and 424.01.
During storage of peda the lightness (L) values
increased significantly while redness (a), yellowness (b)
and chroma values decreased. Water activity, TBARS
values, total plate and yeast and mold counts were lower
in vacuum packaged peda with the 7" day values of
0.79+0.01, 1.51+0.03, 4.08+0.02 and 1.47+0.04,
respectively during refrigerated storage.

Psychrophiles and coliforms were not detected throughout
the storage period. Sensory attributes of peda were
decreased as progression of storage period while vacuum
packaged peda had higher scores than aerobically

Annual Report 2019

Vacuum packaging Aerobic packaging

packaged peda. Study revealed that vacuum packaging of
peda was better than aerobic packaging in refrigeration
storage.

Value addition to rabbit fur: The rabbit fur is luxury
item. Attempts were made to develop value added rabbit
fur ladies purses in collaboration with Indian Institute of
crafts and Design (lICD), Jaipur.

Rabbit fur products

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

RS Bhatt, VK Saxena, YP Gadekar and A Sahoo

Effect of feeding diet of different condensed:
hydrolysable tannins ratios on carcass traits, fatty
acid composition and rumen metagenomics of

IGAR-CSIVRI

products from Malpura finisher lambs: Three types of
CFBs were made by adding leaves of desi babool
(Acacia nilotica), pala (Ziziphus nummularia) and
cowpea (Vigna sinensis) having HT: CT of 18.1,9.0 and
5.1in Gr 1, 2 and 3, respectively. These feed blocks
were fed to 12 male finisher lambs in each group from 3
to 6 months of age. FAME analysis of longissimus dorsi
muscle revealed higher C18:3n6 and C20:3n3 contents
in lambs fed HT: CT of 5.1. SFA was lower and PUFA

including w-6, w-3 fatty acids increased with increase in
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HT: CT. FAME analysis of adipose tissue revealed
higher values of C18:1n9c and MUFA in lambs fed HT:
CT of 9.0. The contents of desirable fatty acids were
increased while ATH and THR values were lower in this
group. The conjugated linoleic acids were similar in all
the groups. Rumen metagenomics revealed higher
Butyrivibrio fibrisolvense population in lambs fed on diet
with HT: CT of 5.1.

Growth performance, carcass composition and CLA
synthesis in finisher lambs fed diet supplemented with
polyphenol rich anjan tree (Hardwickia binata) leaves:
Thirty male lambs (3 month old) were divided into two
groups and stall fed for two months. Lambs were fed
complete feed block (CFB) made of concentrate (65 parts),
molasses (5 parts), guar (Cyamopsis teteragonoloba) and
urd (vigna mungo) straw each added at 15 parts per quintal
of feed whereas in test group (CFB-) six parts of Anjan tree
leaves were added by replacing the above straws at 3 parts
each. Extraction of microbial DNA from rumen liquour and
its analysis for different microbial population by RT-PCR
revealed higher metagenomic equivalent/ml SRL for
Butyrivibrio fibrisolvense and lower for methanogen
archaea and protozoa in lambs fed Anjan tree leaves (CFB-
II). The FAME analysis of longissimus dorsi muscle and
adipose tissue revealed higher CLA content and lower
atherogenic and thrombogenic index value in adipose
tissue of lambs fed Anjan tree leaves.

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
and Seiko Jose

Quilt from coarse wool: In order to reduce fibre shedding
during use of quilt from coarse wool, a protocol was
developed. It comprised of a central zone to cover the top
of the bed and a peripheral zone. In this process, the high
density cotton fabric was used as top of the bed. The
central zone was filled with at least two layers of different
filling materials (cotton or polyester fibres). The peripheral
zone was filled with one layer of filling material. Sheep
wool /guard hairs obtained from pashmina were used in
central zone of quilt. A web sheet was prepared with
cotton /polyester web in the outer layer and coarse wool
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web in the inside layer in the core. The wool/cotton web
sheet was laid inside cotton fabric. Pilling test showed a
reduction in shedding of wool. This protocol was found
effective in providing softness of quilt.

Coarse wool core braided rope for foot mat: The
study was conducted to know the effect of coarse wool
core and different natural fibre sheath on braided rope
water absorption capacity. The water absorption
capacity was higher (289%) for wool sheath braided
rope as compared to cotton sheath braided rope
(142%). Jute braided rope was found to absorb 57% less
water in comparison with wool braided rope. Thickness
of coarse wool braided rope was between 4.9-8.1 mm.

Optimization of blends for carpet from Chokla /
Magra / New Zealand wool: Magra and Chokla wool
were blended with New Zealand wool. Woolen yarn was
prepared from mix of New Zealand wool and native wool
in the proportion of 100:00, 75:25, 50:50 and 25:75. The
yarn counts for different blend yarns were varied from
3.5 to 4.0 Nm except yarn of 25% New Zealand: 75%
Magra wool (3.37 Nm). After dyeing the yarns,
handloom carpets were prepared with pile height of 10
mm and pile density of 1200 g/m’.

Wool-cotton blended blankets: Bharat Merino wool:
Chokla wool: cotton were blended in different ratios
(50:40:10, 50:30:20, 50:20:30 and 50:50:0) and
processed through woolen carding and ring spinning
system. Scoured wool was willowed and blended with
cotton at different ratios with the application of emulsion of
4% Mahua oil with water. The wool/ cotton blend was
carded in Torigoe 3 cylinder 3 doffer woolen card after 24
h. The roving obtained from condenser card was fed to
ring spinning frame having a fixed ratch of 12 inch. A draft
of 1.5and TPI of 3.8 was given at ring frame and produced
a yarn of 4.0 Nm yarn count. Seven types of handloom
blankets were prepared (100% wool, 95% wool + 5%
cotton, 90% wool + 10% cotton, 85% wool + 15% cotton,
80% wool +20% cotton, 75% wool +25% cotton and 70%
wool + 30% cotton). Blankets were milled, scoured, raised
and stentered using industrial type machines.

Extraction of madder dye by fermentation: Madder
dye was extracted through fermentation using aerobic
and anaerobic methods at 27°C temperature and 65%
RH. For fermentation, the ratio was kept as 20% sugar
and 10% yeast on the weight of dye.
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Braided rope mats

Wool/Cotton blended blanket yarn

The madder dye was kept in the yeast and sugar solution
for different duration (1, 2, 4, 6, 8 days). The resultant
colour was filtered and used for dyeing of cotton and wool.
The dyeing and fastness performance showed extraction
of colour by fermentation method. Aerobic fermentation
produces better colour than anerobic method. The
optimum duration for the extraction was 24 h at pH 5.0.
The washing fastness of the dyed fabric was found good.

Multi-functionality of lemon grass treated wool
fabrics: Lemon grass oil was successfully applied to
woolen textiles with and without chitosan binder. The
FTIR spectra confirmed the presence of lemon grass
oil and chitosan on the wool fabric while SEM showed

IGAR-CSIVRI

chitosan attached to the surface of the wool fabric.
During the treatment, the fabrics got yellowish shade
and its colour strength increased with the
concentration of lemon grass oil. Among mechanical
properties, bending modulus and flexural rigidity of the
fabrics were increased due to the presence of lemon
grass oil and chitosan. The higher concentration of
lemon grass oil in combination with chitosan resulted
in the enhancement of moth mortality and UPF. The
fabric damage was low (0.32%) than the prescribed
limit (2%). The aroma of the treated fabrics was found
to retain after five washes, ten abrasion cycles and
even after 90 days of application.
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Wool fibre reinforced composites: Composites were
developed after optimizing the matrix and reinforcement
combination using hand lay-up technique.

Green chemistry approaches for the dyeing
and functional finishing of woolens (Institute
project: TMTC/1/02/19-20)

Seiko Jose, DB Shakyawar and Vinod Kadam

The effect of nano silica and nano TiO, on the dyeing of
cellulosic fibres with madder dye was studied. The metal
nano particles were prepared by sol gel method from
respective precursors. Various concentrations of the
nano particles were added during dyeing. The dye was

characterized by FTIR and phytochemical analysis. The
post dyeing results inferred that there is a considerable
improvement in the dye uptake and fastness properties
of the dyed fabric after introducing metal nano particles.

The SEM and EDX analysis confirmed the presence of nano
particles in fabric surface. The physico-mechanical
properties of the fabric were found almost intact after dyeing.

EDX analysis of nano SiO, and TiO, treated cotton
fabric after dyeing

Sample (o3 (0] Si Ti
(wt%) (wt%) (wt%) (wt%)
Control 53.12 46.88 - -
Nano SiO, treated 52.85 47.02 0.13 -
Nano TiO,treated 52.62 46.86 - 0.32

e ————-
Saponin Phenol & Tannin Terpenoid Flavonoid Glycoside
Qualitative phytochemical analysis of madder extract
ICAR-CSIWRI
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SEM image of (A) nano SiO2 and (B) nano TiO2 coated fabric
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EDX spectra of (A) nano SiO, and (B) nano TiO, coated fabric

Bio synthesis of nano particle and its applications on a5 effective to produce high protection fabric against UV
woolens for functional finishing: Silver nano particles light. The UPF value (>50) of the treated fabric was
were synthesized from silver nitrate using eucalyptus and excellent.

neem extract. This novel method of synthesis avoids the

conventional chemical method with NaOH. The particle
size of AgNP synthesized using neem and eucalyptus
leaves were 129.0 and 60.5 nm, respectively. The
biosynthesized AgNP using eucalyptus leaves was
further analyzed using FE-SEM at 15 kV and
magnification at 200000 and the image confirmed the
particle size of 30-65 nm.The synthesized nano-Ag
particles were applied on woolen through exhaust
method. Box and Benhan experimental design was
adopted to find out the optimum concentration, duration
and temperature of the treatment. The nano Ag treated

fabric was analyzed for its ultraviolet protection factor. The

results inferred that, eucalyptus extract produced much FE-SEM image of biosynthesized AgNP
smaller nano particles with better stability. The application using eucalyptus leaves
ICAR-CSIVRI
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Shrink resistant finishing of woolens using enzymes:
The wool fabric was treated with transglutaminase, lipase,
laccase and protease enzymes at various levels to
achieve shrink resistance. The optimized concentration
for each enzyme; transglutaminase, lipase, laccase and
protease showed 7.94, 4.87, 4.32 and 2.97% area
shrinkage, respectively compared to 13.28% of the control
fabric. FE-SEM images showed the surface scale
modification of scoured and enzyme treated wool.

The tensile strength and extension of enzyme treated
fabrics found comparable with the control fabric, while
frictional and handle properties were significantly
changed in favour of enzyme treated fabrics. The
yellowness and whiteness of the control and enzyme
treated fabrics were also comparable. The single-step
enzyme process was sustainable and easy to scale up
due to comparable mechanical, frictional, handle,
whiteness and yellowness properties.

Transglutaminase treated wool fibre

_—*

Lipase treated wool fibre

Laccase treated wool fibre

;

Protease treated wool fibre

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

SR Sharma (from 03.01.2019), GG Sonawane, FA Khan, CP
Swarnkar, Jyoti Kumar (up t0 23.11.2019) and SJ Pandian

Mortality profile: The overall annual equivalent average
death rate (EADR) in sheep flocks at Avikanagar was
0.305 per 1000 sheep-days at risk (corresponding to
11.12% annual mortality). The major non-specific reasons
for mortality were comprised of septicaemia/toxaemia
(35.0%), pneumonia (16.9%), enteritis (10.6%) and
hepatitis (6.3%). Among specific causes, the contributions
of pneumoenteritis, neonatal inanition and Jonhe's
disease were 2.0, 1.6 and 1.2%, respectively. The EADR
per 1000 animal days at risk was minimum (0.151) in
Patanwadi followed by Avishaan (0.164), Avikalin (0.219),
Malpura (0.410) and maximum in GMM (0.439). Age-wise
analysis revealed highest EADR in suckling (1.715)
followed by weaner (0.130), adult (0.111) and lowest in
hogget (0.043). Male had higher EADR (0.460) than

_ hs
Abomasum - distended with
curdled milk and congested serosa

Abomasum - soiling of mesentery
and visceral organs due to rupture
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female (0.239). The monthly mortality ranged from 0.23%
(Jun)t0 5.21% (Feb).

In goat flock, the overall EADR was 0.094 per 1000 goat
days at risk. The age-wise EADR ranged from nil
(hogget) to 0.634 (suckling). Male had higher EADR
(0.145) than female (0.067). The monthly mortality (%)
varied from nil (Jun, Aug) to 0.68 (Oct).

Coli-septicaemia outbreak in lambs: Sudden death of 74
healthy lambs was observed in without any premonitory
clinical signs (15-20 days old). The epidemic persisted from
February 6, 2019 to first week of March 2019. Clinical
examination revealed a mild rise in rectal temperature,
marked respiratory distress characterized by abdominal
effort, recumbency and death. On PM examination,
prominent lesions were observed in lungs, liver and kidneys.
Necropsy revealed severe congestion and enlargement of
liver (90.62%), highly congested renal parenchyma
(84.38%) and severe pulmonary oedema and multifocal
petechiae to ecchymotic lesions on the lung surface
(89.58%). Soil mixed abomasal ingesta was also found in
57.29% of the lambs. Among the dead lambs, 25% had
hyperemia and necrotic spots on abomasal mucosa.

et
Enlarged and congested liver

Ecchymotic spots on lung surface

Frothy exudate and haemorrhage
in tracheal lumen

Congested epicardial blood vessels

Gross lesions on different organs on post-mortem of lambs
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Microscopically, pulmonary blood vessels were
severely engorged with RBCs. Inter-alveolar and inter-
lobular septa were thickened with fibrinous exudate.
Alveoli were filled with sero-sanguineous exudate,
RBCs and inflammatory cells. The walls of the blood
vessels were thickened with proliferation of fibrous
connective tissue. The pleural thickening with fibrous
connective tissue was noticed in some cases. Liver
lesions were uniform degeneration, cytoplasmic
vacuolation and necrosis of hepatocytes. The necrosis
of the hepatocytes was prominently seen around the

V3

Lun - haemorrage ith
inflammatory exudates in alveoli

-

e A3 . A : ]
Kidney- coagulative necrosis in
medullary tubules

- AT

Liver - thickened blood vessels

» .--’ & -
Lung - congested and
thickened blood vessels

Kidney - glomerular atrophy and

Liver - perivascular necrosis

hepatic veins and other blood vessels. The wall of
hepatic blood vessels was thickened with fibrous
connective tissue proliferation. In kidneys, tubular
degeneration and coagulative necrosis of the tubules
were observed. The blood vessels of renal parenchyma
were affected with fibrosis of the wall and engorged with
RBCs. Severe haemorrhages were seen in the cortex,
medulla and renal parenchyma. Heart showed
myodegeneration and mild haemorrhage in some
cases. Spleen revealed mild congestion and areas of
lymphoid depletion.

=

A
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Liver - vacuolation in hepatocytes

Histopathological lesions of septicemic colibacillosis in lambs

Out of 55 bacterial isolates obtained from heart blood,
lung, and liver samples of lambs died, 45 were
Escherichia coli, confirming it as cases of septicemic
colibacillosis.On serotyping, 35 E. coli isolates were
belonging to 09 (1), 02 (6), O7 (2), 011 (9), 022 (1),
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026 (3), 020 (1), 0118 (1), O119 (2), 0120 (3), 0121
(1), 0134 (2) and UT (3) serotypes. The E. coli isolates
were detected positive for harbouring major virulence
factor genes like shiga toxin (stx2) and intimin (eae)
gene by PCR.
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PCR amplification of eae gene
of E. coli (890 bp)

Hepatocellular carcinoma: On PM examination of an
adult ewe (with history of emaciation, anorexia and
diarrhoea), liver was found enlarged with cauliflower like
growth in the middle and ventral part. At some places,
the tumorous growth reveal nodules filled with caseous
pus. On microscopic examination, the normal
architecture of the liver was lost. The liver wall was
thickened with fibrous connective tissue proliferation
and the massive fibrosis divided the liver parenchyma in
to different channels. The mass is composed of irregular
cords and trabaculae of polygonal cells with discrete
cytoplasmic borders. The tumour cells revealed

Enzootic nasal adenocarcinoma: In the month of
September 2019, flock owners from Pawaliya village
brought sheep with clinical signs of unilateral exophthalmos,
lacrimation, circling and blindness. Three field flocks of
around 400 sheep were examined clinically and one sheep

IGAR-CSIVRI

PCR amplification of stx2 gene
of E. coli (381 bp)

abundant finely granular cytoplasm and a single to
occasionally multiple (round to elongated) vesicular
nuclei with coarsely clumped chromatin and one to
multiple prominent nucleoli. These cells showed marked
anisocytosis, anisokaryosis, nuclear atypia and a low
mitotic rate. Severe proliferation of neoplastic cells
turned in to glandular structures. There are regions of
loss of cellular detail and differential staining showed
that these are replaced with cellular and karyorrhectic
debris (necrosis) and abscess. Peritumoral hepatic
cords were compressed with variable congestion and
haemorrhage.

"

Gross and histopathological lesions of hepatocellular carcinoma in sheep

by post mortem. Clinical examination revealed unilateral
protrusion of eyeball, coarse respiratory noise, blindness,
flaring of nostrils, open-mouth breathing, circling and rapid
muscle wasting. Empirical therapeutic attempt was not
fruitful. Based on clinical signs and necropsy, a tentative
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diagnosis of enzootic nasal adenocarcinoma was made and
it was affecting almost 10% of the population. Preliminary
molecular study based on gag gene PCR
(F:GCTGCTTTRAGACCTTATCGAAA and

Protruded right eyeball with asymmetry
of face and tumour behind eyeball

R:ATACTGCAGCYCGATGGCCAG) and restriction
enzyme digestion analysis identified it as enzootic nasal
tumour virus (ENTV-1) affecting sheep as evidenced by
amplicon size of 229 bp.

bp

200 229

ENT virus detection in sheep
(Lane M: DNA ladder, lane 1-3: 229
bp amplicon of ENTV-1 gag gene in

samples, lane 4: No template control)

A tumour in lung

Enzootic nasal adenocarcinoma

Pyogranulomatous hepatitis: Necropsy revealed
multiple loci of pyogranuloma in the liver. It revealed
chages in consistency, shape and size of the liver.
Histopathological examination showed zone of

fibrosis around abscesses. The necrotic areas were
infiltrated with pus cells, mononuclear cells and few
giant cells. It was confirmed to be a case of visceral
caseous lymphadenitis affecting liver and caused by
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Caseous lesions and histopathological changes in liver of sheep

bp bp
1 2 3456 7 89 10 1112 13 14 15

1466
924
291
a8 226

PCR amplification of C. pseudotuberculosis (Lane 2-7)
isolated from pyogranulomatous liver of sheep

(Lane 1, 9: DNA Ladder, lane 2: 16S rRNA-1466 bp, lane 3, 10: PLD-924 bp,
lane 4, 11: fagA-245 bp, lane 5, 12: fagB-291 bp, lane 6, 13: fagC-173 bp, lane
7, 14: fagD-226 bp, lane 8, 15: negative control, lane 10-14: positive control
C. pseudotuberculosis)
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bp

924

270

PCR amplification of C. pseudotuberculosis from DNA
isolated from pyogranulomatous liver tissues of sheep

(Lane 1: DNA ladder, lane 2: PLD-924 bp and 12S rRNA-270 bp, lane 3:12S
rRNA-270 bp in CL negative sheep liver, lane 4: PLD-924 bp from C.
pseudotuberculosis isolate, lane 5: no template control, lane 6: known
negative E. coli DNA)
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C. pseudotuberculosis. Bacteriology of the pus
content and 16S rRNA gene amplification and
sequencing identified C. pseudotuberculosis. The C.
pseudotuberculosis isolate was tested positive
virulence factors viz. pld, fagA, fagB,fagC and fagD
gene by PCR.

Disease screening: Out of 64 faecal sample tested,
27 (42.19%) were found positive for Johne's
diseases bacilli on Ziehl-Neelsen staining. On
histopathology all the 8 JD positive sheep revealed
typical lesions of paratuberculosis. On IS 900 PCR,
all these sheep were found positive for MAP. On
haematological examination, lymphocytopaenia and
anaemia were found. The serum total protein and
albumin levels were significantly decreased;
however, there was no change in phosphorus,
magnesium and calcium level.

Out of 296 serum sample tested, 38 (12.84%) were
found positive for brucellosis by Rose Bengal Plate Test.
Microbiological study of samples from stillbirth cases (8)
did not yield infectious bacteria. Histopathological
examination of tissues collected during necropsy revealed
septicaemia (3), chronic suppurative bronchopneumonia
(3), acute haemorrhagic enteritis (4) and paratuberculosis
(8). Examination of 176 faecal samples (need based) from
institute and field flocks exhibited an overall prevalence of
strongyle (29.0%), Trichuris (4.0%), Strongyloides
(6.3%), Moneizia (5.7%) and Eimeria spp (26.7%). In
addition incidence of amphistomes (2.8%) and
Schistosoma indicum (0.56%) was also reported in field
samples. Besides, in this reporting period, farmers'
flocks were found affected with enzootic ataxia / sway
back, paramphistomosis, pasture bloat, mineral
deficiencies, contagious ecthyma and bacterial enteritis
on field investigations and suitable therapeutic
management were carried out.

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

SS Misra, CP Swarnkar, Gopal Gowane (up to 30.11.2019),
Rajiv Kumar and IS Chauhan (up to 30.11.2019)

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: The mean monthly feacal
egg counts (FECs) in inter-se lambs born during 2007-
19 ranged from 41.7 (Feb) to 1461.4 epg (Sep) in R-line
and from 118.7 (Mar) to 2868.3 epg (Sep) in S-line of
Malpura and from 50.0 (Feb) to 2197.5 epg (Sep) in R-
line and from 108.1 (Jul) to 3771.0 epg (Sep) in S-line of
Avikalin breed. Up to age of one year, the lambs born to
R-line had lower FECs on majority of occasions.
60 H Malpura B Avikalin
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0 -
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Variation (%) in mean monthly intensity of strongyle
infection in inter-se lambs of R-line over S-line

Body weight and GFY (kg) in inter-se lambs under
natural challenge of infection: The body weights and
GFY remained almost similar for inter-se progenies of
both the lines. From birth to 12 months of age of inter-se
lambs, ADG remained almost similar in both the lines
and varied from 88.71 g (S line) to 94.66 g (R line) in
Malpura and from 91.18 g (S line) to 93.51 g (R line) in
Avikalin breed.

Performance of selected lines: During the year 2019,
in Malpura breed, the monthly mean FEC varied from
35.6 (Feb) to 1297.1 epg (Sep) in R-line and from 65.5
(Feb)to 4440.6 epg (Sep) in S-line. Like-wise in Avikalin
breed, it varied from 33.8 (Feb) to 1336.8 epg (Sep) in R-
line and from 42.9 (Jan) to 2505.3 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. The
species recorded were Haemonchus contortus,
Trichostrongylus and Oesophagostomum spp.

In comparison to initial body weight, the overall annual
variation in body weight ranged from -8.06% (R-line) to
-11.58% (S-line) in Malpura and from -7.02% (R-line) to
-12.93% (S-line) in Avikalin. The mean annual GFY
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ranged from 0.942 (R-line) to 1.049 kg (S-line) in
Malpura and from 1.309 (R-line) to 1.346 kg (S-line) in
Avikalin. Lambing rate on tupped basis was 100.00% in
S-line compared to 89.91% in R-line.

The annual mortality for the year 2019 ranged from 1.20 (S
line) to 5.51% (R line) in Malpura and from 1.09 (R line) to
2.27% (S line) in Avikalin. The disposal rate through
different means (other than mortality) varied from 18.90 (R
line) to 31.33% (S line) in Malpura and from 14.13 (R line)
to 27.27% (S line) in Avikalin. The overall annual
magnitude of disposal of animals from flock was almost 2-
times higherin S line compared to Rline.

Analysis on disposal profile: Data from April 2004 to
March 2018 were used to study the disposal profile in
divergent lines of both the breeds. In both the breeds,
compared to S-line, the disposal rate through all the
means remained lower in R-line. It was ranged 18.38%
(R-line) to 21.18% (S-line) in Malpura and from
20.39% (R-line) to 24.08% (S-line) in Avikalin. The
disposal thru mortality was lower in both the sexes in
R-line as compared to S-line. It was interesting to
observe that mean age of disposal by majority of the
means was higher in R-line as compared to S-line
suggesting higher susceptibility of animals in S-line.
The age-wise analysis exhibited that 78.5% of animals
were disposed before 4 years of age in S-line as
compared to 64.5% animals in R-line. Cause-wise
analysis revealed almost similar profile of disposal in
both the lines.

Molecular studies

Amplification of the ovine DQB2 (exon 2) gene and
SSCP analysis: Amplicons of 277 bp were obtained with
blood genomic DNA from divergent lines of Malpura
sheep. These amplicons exhibited polymorphisms upon
SSCP analysis and detected 11 unique SSCP patterns.

Ampilification, cloning and sequencing of the full coding
region (ORF) of the MHC-DQA and DQB genes: Twenty
four animals from each group (R and S line) of Malpura
sheep were randomly selected for amplification of ORFs
of both gene. Blood samples were collected, total RNA
were extracted from blood samples and cDNA were
synthesized using first strand cDNA synthesis Kkit.
Quality of cDNA was checked using sheep specific
GAPDG primer. Purified PCR products of MHC-DQA
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were ligated with pJET vector and get transformed into

DH5a strains of E. coli.

PCR-SSCP of Ovine MHC-DQB2 gene
(11 unique SSCP patterns)

Quality check of cDNA using GAPDH primer specific
PCR (Lane 1-4: PCR products; Lane-L: 50 bp DNA ladder; Lane
5: non-template PCR control)

Gastrointestinal Parasitism (All India Network
Programme)

CP Swarnkar and FA Khan

Based on bioclimatographs for the year 2019-20, the period
suitable for propagation of H. confortus in Rajasthan was
between June and September in semi-arid region and from
July to August in arid region. Among field flocks in semi-arid
region, the monthly incidence of strongyle worms ranged from
20.0% (Feb) to 79.0% (Aug) in CWMP and from 22.4% (Feb)
to 76.2% (Aug) in MWMP. In arid region, the monthly
incidence of strongyle worms remained quite low on majority
of occasions compared to the flocks of semi-arid region and
ranged from 5.9% (Dec) to 19.1% (Oct) under MWMP. In
comparison to field flocks, higher incidence of strongyle
infection was observed in farm flocks of both the regions. In
farm flocks, under MWMP, the monthly incidence varied from
36.0% (Jan) to 92.8% (Sep) at CSWRI, Avikanagar and from
9.7% (May)to 37.0% (Aug) at ARC, Bikaner.
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The annualincidence of Trichuris spp and Strongyloides
papillosus ranged from 0.81 (arid farm) to 2.07% (semi-
arid farm) and from 2.22 (arid field) to 15.78% (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 2.44% (varying from 0.72% during Dec-Feb
to 6.51% during Mar-May). The incidence of Fasciola
gigantica was nil in field flocks. The annual incidence of
Schistosoma indicum was 0.09% (ranging from nil
during Mar-Aug to 0.21% during Sep-Nov). 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 21.07% (arid farm) to 34.10%
(semi-arid farm).
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In field flocks of semi-arid region, the monthly FECs
varied significantly (p<0.001) from 36.6(Jan) to 1291.9
epg (Aug) in flocks drenched once during August
(MWMP) and from 44.6(Mar) to 1609.5 epg (Jun) in
flocks drenched more than once a year during February,
March and August (CWMP). In arid region, it ranged
from 3.7(Aug) to 34.0 epg (Oct) in flocks drenched once
in August (MWMP). In farm flocks, the mean monthly
FECs varied from 65.4 (Jan) to 2663.3 epg (Sep) at
ICAR-CSWRI, Avikanagar (semi-arid region) and from
12.5 (May) to 134.6 epg (Sep) at ARC, Bikaner (arid
region). The proportion of animals having >1000 epg
was 35-55% during June to September in semi-arid
farm. However, in field flocks, it occurred only in only in
August. In arid region, >1000 epg was possessed by a
maximum of 2.4% of animals in October in farm flocks as
compared to by nilin field flocks.
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Comparative intensity of strongyle infection in sheep flocks of Rajasthan

On coproculture, the monthly proportion of H. contortus
ranged from 5.38 (Mar) to 87.82% (Jul) in field and from
17.50 (Mar) to 99.20% (Aug) in farm flocks of semi-arid
region. The monthly proportion of Trichostrongylus spp
ranged from 3.84 (Aug) to 89.54% (Mar) in field and from
6.00 (Aug) to 67.25% (Nov) in farm flocks. The
proportion of Oesophagostomum spp was observed at
low level in September, December and January in field
flocks, however, in farm flocks it persisted throughout
the year and ranged from 2.00% (Aug) to 53.00% (Apr).
The pasture infectivity was observed only during the
monsoon season in both field and farm conditions with
relatively higher magnitude in semi-arid farm.

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
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adult H. contortus in sheep remained >500 per
abomasum during the period from June to September.
The numbers of L, in abomasal mucosa were low (<15)
during April to September and started rising from October
onward with maximum (454.6 L, / abomasi) in January.
The analysis of ratio of adult to L, in abomasi showed
higher (>50%) proportion of L, during Oct -Mar as
compared to <50% proportion of adult worms.
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Adult and L, Haemonchus contortus ratio in abomasi of
naturally infected sheep
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Over the period (2012-20) at Avikanagar, the average
monthly THI varied significantly (p<0.001) from 15.57
(Jan) to 33.03 (May), revealing that for sheep flocks at
farm the periods of non-stress and extreme stress
were from November to February and April to October,
respectively. Under MWMP, the monthly average
FECs varied significantly from 210.38 (Jan) to 3148.13
epg (Sep). Average abomasal adult worm counts
varied from 24.87 / sheep (Mar) to 1238.53 / sheep
(Sep). The average L, counts in abomasal mucosa
ranged from 0.16 / abomasi (Jul) to 541.94 / 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.

From semi-arid Rajasthan, pooled faecal samples
from 9 field and 4 farm flocks were subjected to in-vitro
egg hatch assay (EHA) in the month of July, 2019. The
overall mean ED,, value (0.154 pg TBZ/ml) suggested
prevalence of BZ resistant strains of H. conrortus in field

flocks (77.8%). However, H. contortus in farm flocks
(ICAR-CSWRI, Avikanagar) showed susceptibility to BZ

(mean ED,, value of 0.091 ug TBZ/ml).

Following discontinuation of BZ anthelmintics, 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) at ICAR-CSWRI,
a significant improvement (86-93%) in efficacy of BZ
was noticed against H. contortus after 22 yr post BZ
withdrawal.

Aqueous, ethanolic and methanolic extracts from fruit
peel off of pomegranate (Punica granatum) and leaves
of Aloe vera, Nargundi (Vitex negundo) and small
gokharu (Tribulus terrestris) were subjected to in vitro
efficacy against H. contortus on egg hatch (EHA) and
larval mortality assay (LMA). On EHA, no evident effect
was exerted on embryonation of eggs by all the extracts.
An excellent concentration-dependent inhibition of egg
hatching (>99%) was observed with all the three extract
of P. granatum fruit peel off (5.0-20.0 mg/ml). The mean
IC,, values were 1.38, 2.44 and 5.09 mg/ml for inhibition
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of egg hatching for aqueous, ethanolic and methanolic
extracts, respectively.

All the three extracts of Aloe vera leaves exerted
excellent inhibition of egg hatching in bell-shaped
pattern (>99% egg hatch inhibition with 0.625 to 2.50
mg/ml aqueous extract). The mean IC,, values were
0.44, 0.40 and 0.85 mg/ml for inhibition of egg hatching
for larval mortality were obtained for aqueous,
methanolic and ethanolic extracts, respectively. Only
aqueous extract of V. negundo leaves showed marked
effect on inhibition of egg hatching with mean IC,, value
of 0.24 mg/ml. A concentration-dependent inhibitory
effect on egg hatching was observed with both aqueous
and methanolic extracts of T. terrestris leaves.

On LMA, all the three extracts of P. granatum peel off
showed excellent (>90%) larvicidal activity with
minimum concentration of 2.5 mg/ml. The mean LC,,
values of 0.55, 0.64 and 0.82 mg/ml for larval mortality
were obtained for aqueous, ethanolic and methanolic
extracts, respectively. All the three extracts of Aloe
vera showed >70% larvicidal activity with minimum
concentration of 1.25 mg/ml. The mean LC,, values of
1.78, 0.83 and 0.85 mg/ml for larval mortality were
obtained for aqueous, methanolic and ethanolic
extracts, respectively. All the three extracts of V.
negundo leaves at concentration of 2.50 to 10.00
mg/ml showed excellent larvicidal (>95%) activity. The
mean LC,, values of 0.35, 1.52 and 1.72 mg/ml for
larval mortality were obtained for aqueous, methanolic
and ethanolic extracts, respectively. All the three
extracts of T. terrestris leaves showed excellent
concentration-dependent larvicidal activity. The mean
LC,, values of 0.49, 0.16 and 0.31 mg/ml for larval
mortality were obtained for aqueous, methanolic and
ethanolic extracts, respectively.

Based on the lowest IC,, and LC,, values, it can be
inferred that aqueous extract of P. granatum fruit peel off
presented the highest ovicidal and larvicidal activities.
The highest ovicidal and larvicidal activities were
expressed by methanolic extract followed by ovicidal
activity by aqueous extract and larvicidal activity by
ethanolic extract of Aloe vera leaves. Aqueous extract of
V. negundo leaves had potent ovicidal and larvicidal
activities against H. contortus. The highest ovicidal and
larvicidal activities were expressed by methanolic
extractof T. terrestris leaves.

ICAR-CSWRI
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Gas chromatography coupled to a mass spectro-
photometer detector (GC-MS) analysis of the methanolic
extract of P. granatum fruit peel off revealed the presence
of 24 phyto-compounds in with maximum proportion
(52.30%) of 1,3-Propanediol, 2-(hydroxymethyl)-2-nitro-
and 5-Hydroxymethylfurfural (12.66%). The chromatogram
of the methanolic extract of Aloe vera leaves revealed the
presence of 26 phyto-compounds in with maximum
proportion (>10%) of 1,3-Propanediol, 2-(hydroxymethyl)-
2-nitro- and n-Hexadecanoic acid. In methanolic extract of
V. negundo leaves, a total of 30 phyto-compounds were
identified on GC-MS with maximum proportion (>20%) of
Benzoic acid, 4-hydroxy- and 2-Dodecen-1-yl(-)succinic
anhydride. In methanolic extract of T. terrestrisleaves, a
total of 16 phyto-compounds were identified on GC-MS with
maximum proportion (69.6%) of 4-O-Methylmannose.

Neonatal mortality in farm animals (All India
Network Programme)

SR Sharma, CP Swarnkar, GG Sonawane, Kalyan De (up to
30.11.2019) and Jyoti Kumar (up t0 23.11.2019)

Neonatal mortality in lambs: In the year 2019-20 at
organized farms of Rajasthan, the overall annual
neonatal mortality was 6.53% (11.44% - CSWRI,
1.02% - ARC). Among major breeds, it ranged from
0.67% in Marwari (arid region) to 23.08% in Avikalin
(semi-arid region). In both the regions, an inverse
pattern was observed in mortality of neonatal lambs
with advancement of age (maximum mortality rate of
2.40% in immediate stage, 0-1 day old of hebdomadal
phase). The overall contribution of mortality during
hebdomadal and post-hebdomadal phase to neonatal
mortality was 88.07 (90.10% - CSWRI; 62.50% - ARC)
and 11.92% (9.90% - CSWRI; 37.50% - ARC),
respectively.

Factor-wise % contribution to neonatal mortality: In
both the farms, phase-wise a reverse trend was
observed in neonatal mortality. Almost similar pattern
in contribution to mortality was found among male and
female lambs in both the phases of neonatal life at
CSWRI, Avikanagar. This year no evident effect of
lamb's birth weight was found in contribution to
mortality during overall neonatal phase, however, in 0-
1 day old lambs, the contribution to mortality was
observed to possess a negative relation with birth
weight of lamb at CSWRI, Avikanagar. Higher

160

contribution to neonatal mortality was observed by
lambs in all the stages of hebdomadal phase in lambs
having <0.100 lamb: dam weight. The dam's weight at
lambing showed higher (57.89%) contribution to
neonatal mortality by lambs from dams with <25.0 kg
body weight inimmediate stage of hebdomadal phase.
As per dam's age at lambing higher contribution to
neonatal mortality during hebdomadal phase was by
lambs born to older ewes (>6yr of age). At ARC,
Bikaner, similar proportion of lambs died during
hebdomadal and post-hebdomadal phase (50.00%
each).

Causes of neonatal mortality in lambs: At CSWRI
Avikanagar, hepatitis accounted for maximum
(23.76%) of neonatal mortality followed by
septicaemia / toxaemia (20.79%), shock (17.82%),
pneumonia (14.85%) and enteritis (7.92%). Phase-
wise predominant causes of neonatal mortality were
hepatitis, septicaemia/ toxaemia and shock during
hebdomadal phase as contrast to enteritis,
pneumonia, and hepatitis during post-hebdomadal
phase. Further, stage specific profile revealed that
major causes of neonatal mortality were hepatitis and
shock in 0-1 day old lambs, septicaemia/toxaemia and
hepatitis in 2-3 day old lambs, enteritis in 4-7 days old
lambs and enteritis, pneumonia and hepatitis in 8-28
days old lambs. At ARC, Bikaner the entities
responsible for neonatal mortality were pneumonia,
enteritis (25.00% each) and hepatitis (12.50%).

Interaction between wind chill index (WCI) and
neonatal mortality in lambs: From Dec, 2019 to Feb,
2020, at CSWRI, Avikanagar daily WCI pattern
exhibited lower proportion (56.04%) of extreme chill
days (WCI >400.1 kcal/m*/h) as compared to 2018-19
(87.78%). The distribution of mortality according to
daily WClI revealed that in 2019-20, overall proportion
of neonatal death ranged from 3.75% (WCI <300
kcal/m’/h) to 57.50% (WCI >400.1 kcal/m’/h). Over the
period from 1991-2020, the daily rate of neonatal
mortality observed to ranged from 0.28 lambs/day
(WCI <300.0 kcal/m?/h) to 0.48 lambs/day (WCI
>400.1 kcal/m?/h).

Disease investigation: On necropsy examination,
grossly the lambs revealed lesions of different stages
of pneumonia, enteritis, hepatitis and septicaemia. On
histopathology the predominant lesions observed
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were engorged blood vessels, presence of fibrinous /
serosanguinous exudates, thickened interalveolar and
interlobular septa, inflammatory cells in alveoli and
haemorrhage in lung parenchyma, haemorrhages,
degeneration of hepatocytes and infiltration of

Haemorrahagic lungs

Septicemic lesions in heart

Enteritis
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inflammatory cells in liver and degeneration and
coagulative necrosis of the tubules and infiltration of
inflammatory cells in glomeruli and in the inter-tubular
spaces in kidney. The degenerative and inflammatory
lesions were also found in intestine, heart and spleen.

Lungs with severe consolidation

Congestion in kidney

Gross pathological lesions in lambs on necropsy

On bacterial culture, bacterial species belonging to six
genera (Escherichia, Enterococcus, Bacillus, Shigella,
Staphylococcus and Corynebacterium) were isolated and
identified by cultural characteristics, biochemical tests and
16s rRNA PCR and sequencing from swabs collected
from lambs affected with pneumonia and diarrhea. Prior to
an outbreak of colisepticaemia at CSWRI, Avikanagar the
predominant serotypes of E. coli were 09, O87 and un-
typed. However, during outbreak in the year 2018-19, a
change in prevalence profile of serotypes of E. coli with
predominance of O11, 02, 026 and 0120 along with 7
other serotypes (not encountered earlier) was observed.
Atotal of 20 isolates of E. coliisolated from neonatal lambs
were submitted to NCVTCC, Hisar for accessioning.

Antibiotic sensitivity test (ABST) showed that E.
fergusonii isolates were 100% resistant to Methicilin,
Novobiocin, Vancomycin, Cloxacillin and Penicillin-G.
The Enterococcus sp. showed 90-100% resistance to
Cefixime, Ceftazidime, Cloxacillin, Methicillin and
Penicillin-G. For Bacillus sp. 100% resistance was
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found to Bacitracin, Cefepime, Ceftriaxone and
Penicillin-G. Isolates of Shigella sp. were 100%
resistant to Amikacin, Bacitracin, Cloxacillin,
Enrofloxacin, Novobiocin, Penicillin-G and
Vancomycin. The Staphylococcus sp. showed
resistance of <50% for most of the antibiotics used
except Bacitracin, Methicillin, Penicillin-G and
Streptomycin. Corynebacterium sp. was found
sensitive to almost all the antibiotics except Penicillin-
G (80%). A retrospective analysis on status of
antibiotic resistance in bacterial isolates from sheep
flocks at Avikanagar showed resistance to Amoxicillin,
Ciprofloxacin, Enrofloxacin and Norfloxacin in 100% of
bacterial isolates. Resistance to Ofloxacin,
Meropenem and Amoxicillin-clavulanate was
observed in 35-55% of bacterial isolates.
Chlortetracycline, Cefixime, Tetracycline and
Ceftazidime resistance was at moderate level (around
30%) while quite low level of resistance (<10%) was
observed for Cefoxitin, Amikacin, Imopenem and
Gentamicin.
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Acute fibrinous bronchopneumonia

B e

Glomerulonephritis

Histopathological lesions in lambs

Immunological status of neonatal lambs and their
dam around lambing: In lambed ewes, the mean IgG
concentration varied significantly (P<0.05) from
48.13+11.66 mg/ml (10 day before lambing) to
94.254£17.28 mg/ml (30 days post lambing) and
showed a linear increase in IgG level with
advancement of lactation. On the other hand, prior to
lambing, numerically higher IgG concentration was
observed in dry ewes (86.11+29.38 mg/ml) as
compared to pregnant ewes. Further analysis as per
body weight of ewe showed that on all the occasions
after lambing, ewes with low body weights (<32 kg)
had low concentration of IgG as compared those with
high body weights (>32 kg). The pattern suggests that
ewes with low body weight failed to regain immune
status after lambing. On the contrary, in neonatal
lambs though the IgG concentration was quit high
(123.11 to 176.57 mg/ml) but a significant (P<0.05)
decline in concentration of IgG was noticed with
advancement of age of lambs. The analysis as per
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birth weight suggested a linear increase in IgG
concentration with increase in birth weight of lambs at
all the stages of neonatal period.

Economic losses due to lamb mortality: For
estimating the quantum of economic losses due to lamb
mortality data were obtained from organized farms
maintained under Network Project on Sheep
Improvement and Mega sheep Seed Project. The
average growth of lambs at different farms showed that
neonatal lamb achieved body weight of 3.17 kg
(Mecheri) to 4.38 kg (Chokla) at 7" day of age and from
4.92 kg (Sonadi) to 7.97 kg (Muzaffarnagri) at 28" day of
age. The average costs of rearing were calculated as
Rs. 84.70 and Rs. 283.50 for 0-7 and 8-28 days old
lambs, respectively while Rs. 102.20 and Rs. 306.60 for
ewes rearing a lamb of 0-7 and 8-28 days of age,
respectively. It was observed that total economic loss
per sheep due to neonatal mortality varied from Rs 13.1
in Magra breed to Rs. 104.9 in Nellore breed. Based on
breed-wise sheep population, the overall annual losses
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due to neonatal mortality were ranged from Rs. 2.32
million by Muzaffarnagri sheep to Rs. 733.53 million by
Nellore sheep.

Network project on veterinary microbe
GG Sonawane and Jyoti Kumar (up t023.11.2019)

On the basis of cultural, biochemical characteristics and
sequencing results, a total of 40 bacterial isolates such
as Staphylococcus spp, Enterobacter spp, E.coli and
Corynebacterium spp were identified from sheep. The
pathogenic E. coli isolates (20) recovered from coli-
septicemia outbreak were sent to VTCC Hisar for
accessioning. Milk samples (8) from bovines with a
history of mastitis for bacterial examination and
antibiotic susceptibility test.

On antibiotic susceptibility test, Staphylococcus spp
showed 60-100% resistance against Bacitracin,
Chlortetracycline, Penicillin-G, Amoxycillin, Cloxacillin,
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Corynebacterium pseudotuberculosis specific PCR
(Lane 1-4: pld gene-924 bp, lane 7-10: 12S rRNA gene-270 bp, lane 6, 11,
12: negative control, lane M: DNA ladder)
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Cefixime, Ceftazidime, Methicillin, Nitrofurantoin,
Novobiocin and Vancomycin. The antibiotics such as
Amikacin and Gentamicin were highly sensitive.

C. pseudotuberculosis was detected by targeting p/d
gene (phospholipase) with sheep and goat specific
12S rRNA gene as an internal amplification control in
DNA isolated from 15 pus samples from clinically
suspected cases of caseous lymphadenitis in sheep
(6) and goats (9). On bacterial isolation, all the pus
samples yielded C. pseudotuberculosis. Seven
Staphylococcus aureus subsp. anaerobius were
isolated from pus samples from cases of abscess in
goats. All the isolates exhibited weak aerobic growth
but grows well under limited aerobic or anaerobic
conditions. These were coagulase positive, catalase
and oxidase negative. The 16s rRNA and
Thermonuclease (nuc) gene PCR assays specificto S.
aureus were standardized and used to confirm the
Staphylococcus aureus subsp. anaerobius isolates.

bp M1 2 3 4 5 6 7 8 9 10 bp
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Staphylococcus aureus specific PCR
(Lane 1-5: 16S gene-756 bp, lane 6-9: thermonuclease gene-270 bp, lane 10

: negative control, lane M: DNA ladder)
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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, SR
Sharma, DB Shakyawar, PK Mallick, Ajay Kumar, Raj Kumar,
LR Gurjar, AS Mahla, 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) for
demonstration and transfer of technologies in the
farmer's door. During the year a total of 11020 sheep
were covered (Malpura- 5120 and Kheri crosses-5900).
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Breeding and genetic improvement: In the field, the main
focus is given for improvement of Malpura sheep. In
addition, Avishaan field units and Kheri were also
monitored. A total of 65 flocks (60 Malpura and 5 Kheri
sheep) were covered in four clusters (Bhipur, Malpura,
Sanwariya and Chawandiya) of TOT area. The overall
average body weight of lambs in field flocks at birth, 3 and 6
months of age were 3.22, 16.41 and 25.18 kg, respectively.
The average body weights of Avishaan lambs at birth, 3 and
6 months of age were 2.60, 14.53 and 21.17 kg,
respectively. During the year, a total of 380 sheep (238
males and 142 females) were sold or distributed to farmers
for geneticimprovement of their flocks.

Farmer's flock

Demonstration of reproductive technologies: The
reproductive technologies like estrus synchronization
and artificial insemination (Al) were demonstrated and
disseminated to farmers. A total of 143 ewes in six flocks
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of Bhipur and Bachhera village were synchronized for
estrus using intra-vaginal sponges. Fixed time Al was
done in 126 ewes using liquid chilled semen twice a day
at12hrinterval.
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Artificial insemination in sheep

Improved feeding practices: A demonstration of
complete feed block (CFB) was laid in farmer's flock at
Chandsen village during June to August, 2019. The CFB
was supplemented to ewes in the morning prior to
grazing. Higher gain in body weights (0.8 to 1.2 kg) were
observed in CFB fed sheep compared to control (only on
grazing). A total of 180 kg Avikaminmix was distributed
to farmers (including migratory flocks) in animal health
camps. A total of 115 mineral bricks were provided to
farmers under MGMG programme. A total of 220 kg
Avikaminmix was sold to 146 farmers of 12 villages.
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Memnaprash (43 kg) was sold to farmers, Veterinary
College, Bengaluru (Karnataka) and ICAR-CAZRI,
Jodhpur. Demonstration of sorghum silage in drums and
plastic bags was laid in Kervaliya village. Root slips and
stem cuttings of Napier grass (CO-3) were provided to
farmers of Kalinjar and Godiyana villages. In addition, ber
(200) andlemon (750) sapling were supplied to 150 farmers.

Advisory and know-how on pasture development and
scientific feeding practices were given on different
aspects like preparation of concentrate mixture, total
mixed ration, feed banking, silage making, scarcity
feeding and area-specific mineral mixture.

Health measures: The annual morbidity was 33.85 and
58.43% and annual mortality was 7.99 and 11.84%,
respectively in TOT and participatory sheep flocks. A total
of 10050, 6740 and 3570 sheep were vaccinated against
ET, PPR and Sheep pox, respectively. Besides, 18230
sheep were given deworming for Gl parasites while 2600
sheep were given footbath. Need based health camps (5)
were organized in different villages. In these camps a total
of 604 animals (324 sheep and 280 goats) belonging to
139 farmers were treated for ailments like enteritis,
pneumonia, wound, lameness and tick infestation.

ey

Animal health camp in village
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AVIKADIS - An android application was developed for
symptom-based diagnosis of sheep and goat
diseases. In this platform, users need to enter the
observed signs in an ailing animal and the probable
diagnosis will appear as output. For the salient
epidemiological features, diagnostic test and
therapeutic option, user needs to click further. This
app is available in Google play store and can be
effectively used by veterinary practitioners and
extension personnel.

Participatory agricultural development: A total of
4730 visitors got benefited from the displays of

Mera Gaon Mera Gaurav: A total of 45 villages were
covered by nine teams of scientists. Farmers (6555)
were benefited through visits (46), interface meetings
(25), trainings (12), demonstrations (4), mobile based
advisory (6), literature support (12) and awareness
campaign (25). In addition, 676 farmers were
benefited through inter-institutional linkage with 12
agencies.

IGAR-CSIVRI
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technology exhibitions (13) at various locations. A
total of 1966 beneficiaries (agriculture supervisors,
farmers and students) from 30 agencies visited the
institute and acquired recent information on sheep
rearing and management practices.

The other events were organized: trainings (10) on
different aspects of sheep, goat and rabbit rearing
(314 participants, 215 men and 99 women) and
Kisan Diwas and Kisan sangosthi on the occasion of
birth anniversary of Sh. Chaudhary Charan Singh on
23.12.2019.
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Farmers attending awareness camp
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Participatory agricultural development for
livelihood security and economic empowerment
of farmers in semiarid region of Rajasthan
(Farmer FIRST)

Raj Kumar, LR Gurjar, SC Sharma, RL Meena, Kalyan De (up
to 30.11.2019), PK Mallick, B Lal, SS Dangi, Indu Devi (up to
30.11.2019), BS Sahu and RL Bairwa

The technologies were demonstrated to farmers in
adopted villages through community based modules. In
livestock based module, 29 Sirohi goats were distributed
to 10 farmers of Chosla, Arnia and Bassi villages.
Artificial insemination with semen of elite bull obtained
from ICAR-CIRB, Hisar was performed in buffaloes of
120 farmers. Need based vaccination and therapeutic
interventions were also provided to sheep and goats of
20 farmers.

In crop based module, seed of mustard (RH-406 and
NRCDR-2) from ICAR-DRMR, Bharatpur was provided
to 100 farmers of Chosla, Arnia, Denchwas and Bassi
villages. In addition 500 ber and lemon plant sapling and
200 tree guards were also distributed to 100 farmers.

Awareness was created about recent development in
agriculture and animal husbandry by organising
exposure visit of farmers to Avikanagar on foundation
day of institute (04.01.2019, 100 farmers) and
webcasting of programme on “Mann ki Bat” and
launching of “Pradhan Mantri Kisan Samman Nidhi”
(24.02.2019, 120 farmers), Chaupal programme (Arnia
on 17.04.2019, Chosla on 26.04.2019, 220 farmers),
Kisan Gosthi (ARC, Bikaner on 30.08.2019, 20 farmers),
visit to ICAR institutes located in Bikaner (28 to 31 Jul
2019, 20 farmers) and farmer-scientist interactive meet
on 10.12.2019 at ICAR-CSWRI, Avikanagar (20
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-se mating 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

S.N. Location Breed

Farm units

1 ARC (ICAR-CSWRI), Bikaner Marwari

2 ICAR-CIRG, Makhdoom Muzaffarnagri

3 MPKYV, Rahuri Deccani

4 LRS (SVVU), Palamner Nellore

Field units

5 PGRIAS (TANUVAS), Madras Red
Kattupakkam

6 ARC (ICAR-CSWRI), Bikaner Magra

Flock strength at farm units (as on 31.12.2019): The
total flock strength of sheep on closing of year 2019 was
642 for Marwari, 573 for Muzaffarnagari, 639 for

IGAR-CSIVRI

Deccani, 696 for Nellore and 637 for Magra unit. The
population of adult males and females is under:

Breed Adult male Adultfemale  Overall
Marwari 72 325 642
Muzaffarnagari 51 289 573
Deccani 75 324 639
Nellore 58 327 696
Magra 50 311 637
Total 306 1576 3187

Sale/distribution of superior germplasm: During the
year 2019, a total of 506 males and 131 females sheep
of different breeds were sold for genetic improvement of
farmer's flock.

Sale/distribution of superior germplasm

Breed Male Female Total
Hogget Adult Hogget Adult
Marwari 75 64 28 57 224
Muzaffarnagari 10 16 0 20 46
Deccani 39 45 12 0 96
Nellore 0 38 0 0 38
Madras Red 0 74 0 0 74
Magra 54 91 14 0 159
Total 178 328 54 77 637

Sheep covered by field units (as on 31.12.2019): A
total of 177 sheep breeders having 15237 sheep
including 10123 breedable ewes were registered for
performance recording and improvement by Madras
Red and Magra field units.
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Details MadrasRed Magra Total Performance of sheep breeds: The average body
igh ifferen lambing r nd annual
No. of sheep breeders 112 177 vaelg s a_t di _efe tStagef_s’ a t_)l g rate and a_ ua
No. of sheep registered 8337 6900 15237 FY obtained in farm and field units are as under:
No. of breedable ewes 5642 4481 10123
Performance of sheep breeds
Breed Mean body weight (kg) Lambing (%) Annual GFY (g)
Birth 3M 6M 12M
Farm units
Marwari 3.111£0.02 16.74+0.14 24.84+0.22 NA 100.31 1256.17+21.70
Muzaffarnagari  3.67+0.04 16.251£0.24 26.23+0.32 37.73+0.52 75.00 1413.24+33.57
Deccani 3.231£0.01 14.38+0.12 24.26+0.25 29.57+0.34 98.72 980.26+£7.90
Nellore 3.10+0.03 12.70+0.17 20.30+0.31 25.00+£0.48 NA NA
Field units
Madras Red 3.07+0.04 11.45+0.10 15.21+0.09 20.72+0.17 90.66 NA
Magra 3.10+0.01 15.531£0.05 22.46+0.08 28.94+0.13 81.38 NA
NA- Notrecordedason 31.12.2019
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MEGA SHEEP SEED PROJECT (MSSP)

The Mega Sheep Seed Project was started on 01.04.2009.
The project has four cooperating units covering four
indigenous mutton type sheep breeds in their breeding
tracts. The units are situated at KVAFSU, Bidar for Mandya
sheep, TANUVAS, Salem for Mecheri sheep, RAJUVAS,
Bikaner for Sonadi sheep and ICAR-CSWRI, Avikanagar
for Malpura sheep. The Project Coordination (PC) Unit is
located at ICAR-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/yr/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
differentbreeds ason 31.12.2019 was as follows:

Unit Male Female Total Breedable ewes
Mandya 148 435 583 301
Mecheri 163 457 620 320
Sonadi 82 188 270 161
Malpura 189 634 823 456

Production and distribution of genetically superior
sheep seed: The project has produced genetically
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superior rams for registered farmers to improve their
flock. The ram distribution and ewe coverage during the
year are as follows:

Distribution/sale of breeding rams and ewe coverage

Unit No. of rams Breedable
Distributed/ Sold Total ewes
Redistributed covered
Mandya 52 23 75 2058
Mecheri 27 107 134 2050
Sonadi 28 34 62 1610
Malpura 21 54 75 2873
Total 128 218 346 8591

Providing health care and other inputs to the registered
farmers' flocks: In addition to the free distribution of
genetically improved breeding rams of the respective
breeds,the registered flocks were provided vaccination
against enterotoxaemia, peste des petits ruminants, foot
and mouth disease, sheep pox, blue tongue along with
deworming, dipping and need based treatment. Other
essential consumable items of daily use in flock were
also provided.

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 (MeantS.E.)

Breed Flock Mean body weight (kg) % Lambing Annual
Birth 3M 6M 122M (Av. basis) GFY (g9)

Mandya Farm 2.19+0.01 11.20£0.04  15.79+0.07 22.12+0.08 96.01 593.8

Field 2.14+0.01 10.39+0.02  15.03+0.08 21.52+0.13 93.80 549.6
Mecheri Farm 2.70+0.02 12.90+0.23  17.60+0.49 NA 86.00 NA

Field 2.59+0.02 11.49+0.09 14.87+0.14 NA 90.00 NA
Sonadi Farm 2.89+0.03 11.56£0.49  15.85+0.76 NA 81.11 960.2

Field 2.51+0.01 10.06£0.06  15.17+0.24 22.15+£0.48 60.43 NA
Malpura Farm 3.3410.03 17.91+0.21 26.28+0.42 NA 82.32 1131.0

Field 3.18+0.01 14.97+0.07  20.33+0.18 NA 68.26 404.0
NA- Notrecordedason 31.12.2019
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RESEARCH MANAGEMENT

The PME cell in the institute coordinates and
synthesizes the recommendations of QRT, RAC, IRC
for research priorities of the institute in the sheep sector.
PME cell coordinates and arranges the annual
monitoring of ongoing projects and evaluation of
completed projects through RAC and IRC. It maintains a
database of publications, technologies developed,
consultancies, projects undertaken in the past and on-
going projects and linkages with line departments.

Research Advisory Committee (RAC) Meeting

RAC meeting of the institute was held on 11 and 12
March, 2019 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, Director
(Acting), ICAR-CSWRI, Avikanagar, Dr A.K. Shinde,
Principal Scientist and Member Secretary and all Heads

W o ST A
1 RESEARCH ADVISORY COMMITTEE

ST, 3 0. d W8 UF 5 AR A, s - 304501
ICAR- Centra

of Divisions, In-charges and Principal Scientists of
institute attended the meeting. The RAC visited all the
sheep, goat and rabbit farms at main institute and
appreciated the upkeeping of animals and cleanliness of
premises. They also appreciated the newly constructed
housing modules for commercial sheep farming.

Dr Arun Kumar, Director (Acting), ICAR-CSWRI,
Avikanagar presented in brief the present status of sheep
and rabbit research in the institute, achievements of the
research programs and new initiatives undertaken by the
institute during the year. The action taken report on
recommendations made in the last RAC meeting 2018
was presented by Dr. A.K. Shinde, Member Secretary,
RAC. The achievements in different research projects
were presented by the Head of Divisions/In-charges. The
Chairman suggested that research priority of institute shall
be decided as per the Vision 2050. He appreciated the
efforts of institute in developing farmer's friendly
technologies and transferring themto end users.

12 and Wool Researg itute, Avikanagar- 304501

RAC meeting at ICAR-CSWRI, Avikanagar

Institute Research Committee (IRC) Meeting

Annual IRC meeting of the institute was held during
8-10 May 2019 under the Chairmanship of Dr A.
Sahoo, Director (Acting), ICAR-CSWRI, Avikanagar.

IGAR-CSIVRI

Director welcomed Dr Vineet Bhasin, Principal
Scientist (AG&B), ICAR, New Delhi, all the Heads,
In-charges and Scientists of Main Campus and
Regional Stations. Chairman IRC urged young
scientists to come forward and contribute to research
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and development activities of the institute with new
innovative ideas/concepts within the mandate of the
institute. The progress of the research projects was
presented by Pls of the projects and findings were
discussed.

The Half-Yearly Institute Research Committee (IRC)
2019 meeting was held from 17 to 19 October, 2019
under the Chairmanship of Dr Raghvendar Singh,

Director (Acting) in the main campus, Avikanagar.
Director urged scientists to present progress of
project in accordance with the activities targeted for
the last six month. Accordingly, he suggested to give a
relook on equipment and infrastructure required with
priority and proper justification for inclusion in SFC
2020-2025. The action taken on recommendations of
RAC and IRC were also presented and discussed.

¢ iRl Sintiklo Slkin
JE0 INSTITUTERESEARCHICUMMIR TEE
)

I..;.T\ 5, - T I A WA T Hrmre
(JEAR < CEHTRAL SHEER ANG WOOR FISEARCH RS TITUTR, SVSRAHKEAR

IRC meeting at ICAR-CSWRI, Avikanagar

Monitoring and Evaluation of Research Projects

During the period,21 institute projects, and 13 ICAR
funded projects (AICRP, NWPSI, MSSP, NICRA) and 7

externally funded projects (DBT, DST) were monitored
and evaluated in the RAC and IRC meeting. The list of
institute and externally funded projects is given below:

Ongoing Institute Research Project

»
Z

Project

Category

© XN OakA D=

Magra sheep

-
©

production cycle

Geneticimprovement and evaluation of prolific Avishaan sheep
Performance Appraisal of Dumba ( fat tail/rump) sheep

Institute project

Genetic improvement of Patanwadi breed as dairy sheep

Integrated approaches for maximizing production of Broiler rabbits in Southern region
Genetic Improvement of Chokla sheep for carpet wool production

Genetic Improvement of synthetic sheep for fine wool production
Geneticimprovement 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

Nutritional assessment of multiple foetus bearing Avishaan ewes for complete
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S.N. Project Category
11. Nutritional approaches forimproving quality and quantity meat production
12. Physiological interventions forimproving sheep fertility and fecundity
13. Adaption and mitigation of stress in sheep
14. Identification of suitable aptameric/ peptide based targeted Nano delivery system for
OSN cells based delivery into brain
15. Maximizing nutrient output through bio-fortification of forages for augmenting
sheep production
16. Value addition of sheep produces for developing diversified products
17. Textile engineering interventions for effective use of coarse wool and development of
eco-friendly woolen products
18. Green chemistry approaches for the dyeing and functional finishing of woollens
19. Assessment of changing epidemiology and management of economically important
sheep, goat and rabbit diseases
20. Genetic evaluation and propagation of sheep for resistance to Haemonchus contortus
21. Improvementin productivity of sheep and transferable technology and theirimpact
analysis
22. Improvement of Marwari sheep for carpet wool production through selection Network project
23. Evaluation and genetic improvement of Magra sheep in field conditions (ICAR)
24. Veterinary type culture-Rumen microbes
25. Estimation of methane emission under different feeding systems and development
of mitigation strategies
26. Gastro-intestinal parasitism
27. Neonatal mortality in farm animals
28. Veterinary type culture
29. WHO-Net antimicrobial resistance
30. Participatory agricultural development for livelihood security and economic
empowerment of farmers in semiarid region of Rajasthan (Farmer FIRST)
31. Geneticimprovement of Malpura sheep for mutton production in farm and field MSSP (ICAR)
32. Genetic improvement of Sirohi goats for meat and milk production AICRP (ICAR)
33. Nutritional and physiological approaches for enhancing reproductive performance
inanimals
34. Adaptation and mitigation strategies through nutritional and micro-environment NICRA (ICAR)
management for sustaining climate-smart sheep production
35. Value addition of meat and meat products with conjugated linoleic acid isomers DBT project
through alteration of ruminal bio-hydrogenation process using plant bioactive compounds
36. Functional assays of the bone morphogenetic protein receptor-1B with high prolificacy in sheep
37. Identification and characterization of peptidic antagonist to the recombinant
cysteine synthase protein of Haemonchus contortus
38. Deciphering MHC diversity and its functional significance in Indian Camel breeds
39. Enhancing food and water security in arid region through improved understanding DST project
of quantity, quality and management of blue, green and grey water
40. Fitness black box: Deciphering the Ovar-MHC variability in sheep breeds of India
41. Modulation of folliculogenesis to augment prolificacy through dietary n-3 polyunsaturated
fatty acids in sheep
ICAR-CSINVRI
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graduate and Ph.D programmes under guidance of
scientists of the institute. The list of universities and
institutions entered into MoU with the institute is

Memorandum of Understanding (MoU)

Institute has signed MoU with universities and
institutions for extending research facilities to

given below:
students for undertaking their research work of Post
S.No. Name of the Institution/ Organization with whom MoU signed Date of signing
1. Rajasthan University of Veterinary and Animal Sciences, Bikaner, Rajasthan 13.12.2013
2. Maharashtra Animal and Fishery Sciences University, Nagpur, Maharashtra 21.02.2014
3. Chhattisgarh Kamdhenu Vishwavidhalaya, Durg, Chattisgarh 03.08.2015
4. Uttar Pradesh Textile Technology Institute, Kanpur, UP 22.08.2015
5. Indian Institute of Carpet Technology, Bhadohi, UP 29.09.2015
6. Banda University of Agriculture and Technology, Banda UP 28.01.2016
7. San Higginbottom Institute of Agriculture Tech and Sci., Allahabad, UP 16.02.2016
8. Bihar Animal Sciences University, Patna, Bihar 14.02.2019
9. GLA, Mathura, UP 16.04.2019
10. CCS Haryana Agriculture University, Hissar, Haryana 06.12.2019
1. Indian Institute of Crafts and Design, Jaipur, Rajasthan 13.12.2019

Students undertaking research work at the M.Sc. (1) research work. Like-wise, a total of 15 students

Institute from seven universities are conducting their Ph.D. (7),
M.V.Sc. (6) and M. Tech. research work as detailed
During this year a total of 10 students from two below:
universities completed their Ph.D. (2), M.V.Sc. (7) and
S.N Name of student Degree University Co-guide Status
1. Umesh Kumar Ph.D. RAJUVAS, Bikaner Dr Nirmala Saini Completed
2. Amit Kumar Ph.D. RAJUVAS, Bikaner Dr Ashok Kumar Completed
3. Shrawan Kumar Meel M.V.Sc. RAJUVAS, Bikaner Dr YP Gadekar Completed
4. Vilshan Kumar Chauhan M.V.Sc. RAJUVAS, Bikaner Dr YP Gadekar Completed
5. Yogesh Arya M.V.Sc. RAJUVAS, Bikaner Dr HK Narula Completed
6. Manju Bissu M.V.Sc. RAJUVAS, Bikaner Dr HK Narula Completed
7. Durga Ram M.V.Sc. RAJUVAS, Bikaner Dr Ashish Chopra Completed
8. Manish Jangir M.V.Sc. RAJUVAS, Bikaner Dr Ashok Kumar Completed
9. Shailendra Kumar M.V.Sc. RAJUVAS, Bikaner Dr Ashok Kumar Completed
10. Munmee Gogoi M.Sc, AAU, Johrat Dr. Vinod Kadam Completed
11. Garima Choudhary Ph.D. RAJUVAS, Bikaner Dr HK Narula Pursuing
12. Mamoni P Bohra Ph.D. AAU, Johrat Mr Seiko Jose Pursuing
13. Reena Roy Ph.D. AAU, Johrat Mr Seiko Jose Pursuing
14. Sushma Rani Ph.D. CCSHAU, Hisar Dr Vinod Kadam Pursuing
15. Haree Charan Meena Ph.D. PTU, Jalandhar Dr DB Shakyawar Pursuing
16. Ashma Khan Ph.D. The IIS University, Jaipur Dr DB Shakyawar Pursuing
17. Sadhna Ph.D. Banasthali Vidyapith, Niwai Dr Ajay Kumar Pursuing
18. Priyanka Kumari M.V.Sc. RAJUVAS, Bikaner Dr H K Narula Pursuing
19. Tapendra Kumar M.V.Sc. RAJUVAS, Bikaner Dr Nirmala Saini Pursuing
20. Ram Kumar Saran M.V.Sc. RAJUVAS, Bikaner Dr Ashish Chopra Pursuing
21. Jayesh Vyas M.V.Sc. RAJUVAS, Bikaner Dr Ashish Chopra Pursuing
22. Shivendra Kumar M.V.Sc. RAJUVAS, Bikaner Dr Ashok Kumar Pursuing
23. Sanjeev Singh M.V.Sc. RAJUVAS, Bikaner Dr Ashok Kumar Pursuing
24. Parikshit Bajpai M.Tech. UPTTI, Kanpur Dr DB Shakyawar Pursuing
25. Ravi Sonkar M.Tech. UPTTI, Kanpur Dr Ajay Kumar Pursuing
ICAR-CSWIRI
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Consultancy Services

Institute provided consultancies to entrepreneurs,
farmers, industry people, artisan and government
organisations, research and academic institutions in
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areas of sheep production, health and wool, meat and
milk utilization. The consultancy services extended by
the institute of institute during Jan-Dec 2019 are given
below:

S.No. Firm/Company Consultancy Consultant Date Consultancy areas
(Rs inlakh)

1 Wabi-sabi 0.25 Dr DB Shakyawar 20.06.19 Natural dying, effluent
Bagru, Jaipur Mr Seiko Jose treatment, water softening
(Rajasthan) DrVV Kadam treatment

2 Department of 1.20 Dr DB Shakyawar 09.07.19 Wool processing, Ambar
Geography, Govt. PG Dr Ajay Kumar charkha, training
College, Rajouri (J&K)

3 ARTI 0.50 Dr DB Shakyawar 26.07.19 Deccaniwool blending with
Phaltan (Maharashtra) DrVV Kadam natural and synthetic fibre

4 Avani 0.10 Dr DB Shakyawar 29.07.19 Assistance in problem of poor
Pithoragarh, Kumaon Mr Seiko Jose colour yield of natural dying
(Uttrakhand)

5 Karnataka Sheep and 0.10 Dr DB Shakyawar Equipmentand machineries
Wool Product DrVV Kadam for Daccani wool processing

DevelopmentBoard,
Bengaluru (Karnataka)

unitin Karnataka

Institute Management Committee (IMC) meeting

Institute Management Committee meeting was held on 3
Jun 2019 at Southern Regional Research Centre,
Mannavanur (Tamil Nadu) under the chairmanship of Dr.
A Sahoo, Director (Acting). He briefed the members about
the ongoing research activities in the Institute. The action
taken report on recommendations of last IMC meeting
was presented by Sh. Suresh Kumar, CAO and Member
Secretary. ATR of previous meeting was approved and
new agenda items were discussed in the meeting.

IMC meeting at SRRC, Mannavanur

IGAR-CSIVRI

Annual Review Meeting of Network Project of
Sheep Improvement (NWPSI) and Mega Sheep
Seed Project (MSSP)

The Annual Review Meeting of ICAR-Network Project of
Sheep Improvement (NWPSI) and ICAR-Mega Sheep
Seed Project (MSSP) was held on 25-26 Nov 2019 at
NASC Complex, New Delhi. Dr J.K. Jena, Deputy
Director General (AS), Dr R.S. Gandhi, Assistant
Director General (APB), Dr. Raghvendar Singh, Director
(Acting), ICAR-CSWRI cum Project Coordinator and Dr.
Vineet Bhasin, Principal Scientist (AG&B), ICAR, New
Delhi were present in the meeting. The meeting was
attended by Pl and Co-Pls of 10 cooperating units of
NWPSI and MSSP and Dr. Arun Kumar, In-charge, PC
Unit. The DDG (AS) emphasized the need to further
increase the mutton production keeping in view of the
surging demand for animal protein. The ADG (APB)
called for inclusion of new sheep breeds, especially
some fine wool breeds in the programme for 2020-25.
Dr. Vineet Bhasin was also of the opinion to cover more
sheep breeds from the temperate climate.

Dr. Arun Kumar presented the PC report and action
taken report on the recommendations of last review
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meeting. The progress report of different units were 2020-2025 was discussed and defined for each of the
presented and discussed. The technical programme for field and farm units under NWPSI.

AWEW weer @

Network Project on Sheep Improvement

and
Mega - Tap Se"" Pruier -

Annual Review Meeting of NWPSI and MSSP at NASC Complex, New Delhi

National Workshop on Sheep Database Project Coordinator Cell, Network Project on Sheep
Management System Improvement (NWPSI) and Mega Sheep Seed Project
(MSSP). During the workshop, a hands on training on

A workshop on Sheep Database Management System \yqrking of the Sheep Database Management (DBMS)

was organised on 8-10 January 2019 in the institute by Portal (www.sheepdbms.org.in)was given.

and MS5P

ST 30450

Workshop on Sheep Database Management System at ICAR-CSWRI, Avikanagar

ICAR-CSWWRI
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INSTITUTE TECHNOLOGY MANAGEMENT UNIT (ITMU)

Patents ensure property rights (legal title) for the
invention for which patent have been granted, which
may be extremely valuable to an individual or an
institution. The patents are being filed through ITMU
(Intellectual Property Management and Technology

Transfer/ Commercialization Unit). All action pertains to
the filing of IPR applications and their follow up under the
law including maintenance of IPR, and further
management of IP, is being undertaken by ITMU of
ICAR-CSWRI, Avikanagar.

Institute Technology Management Committee

Chairman DrRaghvendar Singh, Director, ICAR-CSWRI, Avikanagar

Member Dr A Sahoo, Head (Acting), Division of Animal Nutrition, ICAR-CSWRI, Avikanagar
Dr RS Bhatt, Principal Scientist, Division of Animal Nutrition, ICAR-CSWRI, Avikanagar
Dr SC Sharma, Principal Scientistand I/C TOT &SS, ICAR-CSWRI, Avikanagar
Dr PK Mallick, Principal Scientist, Division of AG&B, ICAR-CSWRI, Avikanagar
Dr AK Shinde, Principal Scientistand Member Secretary IRC, ICAR-CSWRI, Avikanagar
One IPR Expert (Scientist from ICAR institution in the zone)

Member Secretary ~ Dr FA Khan, Principal Scientist and Nodal officer, ITMU, ICAR-CSWRI, Avikanagar

Management of IPR

IPRs Application/ Name of innovation/ Date of filing/ Application
registration no. technology/ product/ variety registration/ granted/
hearing registered
Patent TEMP/E-1/10325/2019/ DEL Liquid Milk Formula 13.03.2019 -
2108/DEL/2009 Method for Manufacturing an 02.07.2019 Hearing done
economic fermented animal feed at Patent office

for probiotic applications

Copyright - Memnaprash

24.06.2019 Filed

CF-4449/2019 Methane estimation technique 24.06.2019 Registered

Technology commercialised at Institute level:

During this year, a total of six technologies were

commercialised at Institute level and Rs 18,97,002.00

were generated asrevenue.

Revenue generation from technologies commercialised at institute level

Technology Revenue generated (Rs)
2017-18 2018-19 2019

Indigenous progesterone impregnated vaginal sponges 57039.00 145231.00 71947.00
Superior breeding rams and bucks of sheep and goat 1101380.00 692700.00 1154500.00
Area specific mineral mixture 64400.00 11725.00 4200.00
Memnaprash 42210.00 3780.00 -
Wool products 671842.00 792719.00 356408.00
Meat products 67148.00 51222.00 309947.00
Total 2001019.00 1697377.00 1897002.00

ICAR-CSIVRI

183






Skill Development and
other Activities







Annual Report 2019

HUMAN RESOURCE DEVELOPMENT

Training and capacity building of Institute staff

Capacity building for the various categories of CSWRI
employees is undertaken based on Annual training plan
(ATP) prepared after assessing the training needs of
individual employees. ATP was prepared in such a
manner that 20-25% of the employees will be attending
training programmes in a year, i.e., once in 4 years each

employee would be able to attend a training programme
to improve his skill and efficiency. During the year from
the institute 14 scientists attended training programme
to improve their skill and capacity building in recent
areas of research and administration. Among other
staffs, 6 technical, 6 administration / finance and 21
skilled supporting staff attended the training programme
toimprove their skill.

Participant Period Training programme Venue
Scientists
Ashish Chopra 08-10 Jan Training Course cum National Workshop on Sheep Data ICAR-CSWRI,
Base Management Avikanagar
21 Sep-11 Oct  CAFT training programme on Advances in Data Science ICAR-IASRI,
using R New Delhi
HK Narula 08-10 Jan Training Course cum National Workshop on Sheep Data ICAR-CSWRI,
Base Management Avikanagar
G Nagarajan 14-23 Jan Laparoscope Aided Artificial Insemination and Embryo ICAR-CSWRI,
Transfer in Sheep Avikanagar
Pachaiyappan K 30-31 Jan Annual Training on Accreditation Evaluation Surveillance APEDA,
Procedures New Delhi
Seiko Jose 11-15 Feb Nanostructures - Nanoparticles and Thin Films: Synthesis MNIT, Jaipur
and Characterization
Vinod Kadam 04-06 Feb Training on Fibre Reinforced Composites ICAR-CIRCOT,
Mumbai
Indu Devi 25 Feb-17 Mar  National Training programme on Tools for Genetic ICAR-NDRI,
Improvement of Animal Welfare and Productivity Karnal
16-25 Sep Short Course on Quality Evaluation and Value ICAR-CSWRI,
Addition to Sheep Produce: Wool and Mutton Avikanagar
VK Saxena 26-29 Mar Training on Advances in Immunology, Immune Monitoring Federation of
and Immunotherapy FOCIiS Advanced Course in Basic Clinical
and Clinical Immunology Immunology
Raghvendar Singh 11-22 Jun Management Development Programme on Leadership ICAR-NAARM,
Development (a pre-RMP prgramme) Hyderabad
Srobana Sarkar 04-24 Sep Winter School on Recent Biotechnological Advances WBUAFS,
for Precision Feeding of Livestock and Poultry Kolkata
Arpita Mohapatra 16-25 Sep Short Course on Quality Evaluation and Value Addition to ICAR-CSWRI,
Sheep Produce: Wool and Mutton Avikanagar
Raj Kumar 18-27 Nov Short Course on Agriculture Media Skills for Extension ICAR-NAARM,
Professionals Hyderabad
Davendra Kumar 30 Oct- 01 Nov  Training Workshop for Vigilance Officers of ICAR ICAR- NAARM,
Hyderabad
Ashok Kumar 05-25 Nov Training Programme on Current Status, Emerging Issues RAJUVAS,
and Future Scenario Regarding Conservation of Bikaner
Indigenous Breeds of Livestock
ICAR-CSINVRI
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Participant Period Training programme Venue
Technical staff
RK Meena 16-22 Jan Training Program on Automobile Maintenance, Road ICAR-CIAE,
Safety and Behavioural Skills Bhopal
Mukesh Chopra 19-25 Feb Training Program on Automobile Maintenance, Road ICAR-CIAE,
Safety and Behavioural Skills Bhopal
RB Sharma 10-14 Jun Training Program on Improving e-Governance in MANAGE,
Agriculture Hyderabad
Ranjeet Singh 26 Jun-02 Jul Specialized Training Programme on Hospitality IHMCT&AN,
Shekhawat Management Hyderabad
JP Meena 30-31 Aug PRI AR, H IS Rl & Faerd 3 HTHIAI—Dh w1
NEZCINEIS]]
HIH, dHR
Surendra Singh 27 Nov-03 Dec  Training Program on Automobile Maintenance, Road ICAR-CIAE,
Safety and Behavioural Skill Bhopal
Administrative and Finance staff
Harshit Agarwal 23-24 Jan Training Program on e-office New Delhi
Aman Deep Punia 13-17Jun Training Program on Administrative and Finance ICAR-CIFT,
Management for Section Officers’/AAO/AFAOs & JAOs/ Kochin
Manish Badola 25-29 Nov Assistants of ICAR Headquarters/Institutes (Off Campus) ICAR-NIANP,
Bengaluru
Durga Lal Verma 25-27 Nov Workshop on Improving Skills of Administrative Staff of ICAR-CAZRI,
Ajay Meena ICAR Dealing with Court Cases Jodhpur
Ramavatar Sharma  26-27 Dec Orientation Training Programme for the Retiring ISTM, New
Government Officials Delhi

In addition, following 21 Skill Supporting Staff attended a
training program on Skill Development of Supporting
Staffat ARC, Bikanerfrom 29-30 August, 2019.

BadriLal Prahlad

Buddhnarayan Mali Rahul Parmar
GopilLalVerma Ram Bahadur

Jagdish Ram Prasad Mali/Bajaranga
Kali ShankarSharma  Ram Prasad Mali/Jagdish
KC Meena Saitan Meena

LadiDevi Santosh Kumar Sain
LaxmiNarayan Meena Shravana Kumawat
Meera Devi Subhash chand

Mool Chand Surendra Kumar Parsoya
P Subrhamani

Training programmes conducted

Institute is regularly organising training programmes on
different aspects of small ruminants for farmers and on
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advances in sheep production for Veterinary Officers
and other technocrats. The institute organized several
short-term training programs as well as winter/ summer
schools in specialized areas for the scientists. Special
training programs were also conducted for the benefit of
sheep farmers, entrepreneurs, professionals, and other
stakeholders. Apart from these, National Skill
Development Training programmes on 'Sheep, goat
and rabbit rearing through scientific practices' (self
financed), Advances in small ruminant production
system with financial support from Directorate of Sheep
Husbabdry Jammu and ICAR sponsored short course
on Quality evaluation and value addition to sheep
produce with special reference to wool and mutton
and Module-ll of Certified Livestock Advisor of
MANAGE on "A holistic approach to Sheep
production" were also organized at the institutes.
The details of training programmes organised during
2019 are given below:

ICAR-CSWRI
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Title Number Agency Period
Farmers
Scientific management forincreased 30 ATMA, Bikaner 13-14 Feb
income in sheep rearing
Manufacture of handicraft from woollen felt 10 SCSP Project, Avikanagar 01-10 Mar
Hands on training on machine wool shearing 30 ARC, Bikanerand ATMA, Bikaner 05-11 Mar
(at USWDB, Rishikesh, Uttarakhand)
Integrated development of small 25 Animal Husbandry Department, Kullu 07-13 Mar
ruminants and rabbits (2) 25-31 Mar
Basic activities of fabric physics and 15 SCSP Project, Avikanagar 13-19 Mar
chemistry laboratories
Sheep, goat and rabbit rearing through 11 National Skill Development Training 12-19 Mar
scientific practices Programme (Self-financed)
Sheep and Rabbit rearing 26 SCSP Project, Avikanagar at NTRS, Garsa 25-27 Mar
Recentadvances in garlic production 111 SCSP, Ministry of Social Justice and 22 Mar
systems and utilization of sheep manure in Empowerment, Govt. of India
garlicfarming
Scientific Rabbit Rearing 19 National Skill Development Training 21-28 Jun
Programme (Self-financed)
Advances on sheep, goatand rabbit 314 Animal Husbandry, Jhunjunu, SCSP Project,
production (9) Avikanagar, Ambuja Cement Foundation,
Jaitaran (Pali), ATMA, Tonk
Development of woollen handicrafts and 10 SCSP, Avikanagar 17 Aug -
garment manufacturing 14Nov
Machine shearing of wool (2) 40 SCSP Project, Avikanagar 23 Sep-03Oct
04-100ct
Importance of scientific managementin 30 ATMA, Bikaner 11-12Dec
profitable sheep rearing
JATER TP DRI TR : TS W 35 SCSP, ARC, Bikaner 17-23 Dec
ITer e i wias
Unnat bhed avam bakri palan 50 SCSP, Avikanagar 18-28 Dec
Wool processing and handicraftand 10 SCSP, Avikanagar 23Dec2019-
garment manufacturing 22 Mar 2020
Veterinary Officers / Technocrats
Natural dyeing and herbal finishing 12 Self-financed 05-21Jan
A short course on Laparoscope aided artificial 13 ICAR, New Delhi 14-23 Jan
insemination and embryo transferin sheep
Advances in small ruminant production 9 Directorate of Sheep Husbandry, Jammu 18-23 Feb
system
Wabisabi 2 Self-sponsored 02-06 Jul
Quality control and wet processing of textiles 12 Self-sponsored 10-30 Jul
Skill development of supporting staff 21 ICAR-CSWRI, Avikangar 29-30 Aug
Short course on Quality evaluation and 17 ICAR, New Delhi 16-25 Sep
value addition to sheep produce: wool
and mutton
Module-Il of Certified Livestock Advisor of 20 MANAGE, Hyderabad 21 Nov-05Dec

MANAGE on A holistic approach to
Sheep production

ICAR-CSINVRI
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Training programmes organized at main campus and regional stations of ICAR-CSWRI

ICAR-CSWWRI
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Science seminar of seven science seminars on different topics were
organized at the institute. The details of science

In order to acquaint the scientists of the institute with seminars are as below:

recent advances in sheep and wool production, a total

S. No. Name of presenter Topic Date
1 Vijay Saxena, Scientist Protein-engineering approaches in the world of system biology =~ 27 .04.2019
2 Seiko Jose, Scientist Nanotechnology 27.06.2019
3 Gopal Gowane, Sr. Scientist Selection 27.07.2019
4 A. Sahoo, PS and Head Nutrition 28.09.2019
5 Yogesh Gadekar, Scientist Clean meat 28.11.2019
6 Jegaveera Pandian, Sr. Scientist Evolution of an epidemiologist: First-hand experience 30.11.2019
7 Vinod Kadam, Scientist Wool and 21 century textiles 27.12.2019

AGRICULTURAL TECHNOLOGY INFORMATION CENTRE (ATIC)

Exposure visits institute and its regional stations to know various
aspects of the sheep, goat, rabbit farming and wool
A total of 4132 visitors (81 groups) including 2085 processing.
farmers, 1843 students and 204 officers visited the
Sponsoring agency Number Sponsoring agency Number
Farmer Students
ATMA, Alwar (Rajasthan) 50 Geology Department, Rajathan University, Jaipur 8
ATMA, Shajapur (Madhya Pradesh) 20 Deepjyoti Produce Co. Jhalawar (NABARD) 8
ATMA, Tonk (Rajasthan) 93 Nathuram Training Institute, Jhalawar 9
ATMA, Chittorgarh (Rajasthan) 42 AIPS School, Deoli, 99
ATMA, Jhunjhunu (Rajasthan) 43 Aadarsh School, Deoli 70
ATMA, Bara (Rajasthan) 50 MDS Senior Secondary School, Bundi 70
ATMA, Ajmer (Rajasthan) 359 Aziz Premiji School, Tonk 69
ATMA, Shahpura (Rajasthan) 94 Agricultural University, Dharwad (Karnataka) 2
ATMA, Bundi (Rajasthan) 144 Jaipur National University, Jaipur 58
ATMA, Dausa (Rajasthan) 375 Vanasthali Vidhyapeeth, Niwai 36
ATMA, Sawai Madhopur (Rajasthan) 104 Sahastra Seema Bal, Alwar 25
KVK, Bundi (Rajasthan) 30 S.B.N. School, Jaipur 46
KVK, Chomu (Rajasthan) 28 Inter District Educational Tour, Tonk 40
SIAM, Durgapura, Jaipur 50 Jyoti Vidhyapeeth University, Jaipur 48
SIAM, Tonk 228 Kothari Government UP School, Soda 102
At SRRC, Mannavanur 23 Kanodia PG Mahila College, Jaipur 60
At ARC, Bikaner 145 St. Memorial College, Jaipur 60
At NTRS Garsa 73 Central University Rajasthan, Ajmer 45
Individuals from nearby area 134 University of Rajasthan, Jaipur 11
Officers/ Technocrates Sangam Vidhya Mandir, Kishangarh 48
Animal Husbandry, Nalgonda (Telangana) 12 Adinath Digambar Jain School, Malpura 40
Agriculture Department, Tonk 45 Tagore Adarsh PG College, Kakri 30
At ARC, Bikaner 71 Govt Senior Secondary School, Kishangarh 26
At SRRC, Mannavanur 76 At ARC, Bikaner 81
VCRI, Namakkal (Tamil Nadu) 59
At SRRC, Mannavanur 693

ICAR-CSINVRI
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Exhibition persons visited the stalls and shown interest in
applicable technologies in sheep production, developed

A total of 16 exhibition stalls were put up by institute and by the institute

its regional station on different occasion at various
institutions of the country. In these exhibitions, 5591

Location (Organizer) Date Number of foot fall
Ber Diwas, ICAR-CIAH, Bikaner (Rajasthan) 27 Jan 2019 450
Kisan Mela, ICAR-CAZRI, Jodhpur (Rajasthan) 28 Jan 2019 200
Sarson Vigyan Mela, ICAR-DRMR, Bharatpur (Rajasthan) 07 Feb 2019 120
Kisan Mela, ICAR-NRCSS, Ajmer (Rajasthan) 08 Feb 2019 250
Krishi Unnati 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 (Rajasthan) 07 Mar 2019 300
SRRC (ICAR-CSWRI), Mannavanur (Tamil Nadu) 22 Mar 2019 111
Foundation Day, ARC (ICAR-CSWRI), Bikaner (Rajasthan) 04 Apr 2019 150
ICAR-NRC on Camel, Bikaner (Rajasthan) 05 Jul 2019 150
Krishak Vaigyanik Sangosthi, ARC (ICAR-CSWRI), Bikaner (Rajasthan) 30 Aug 2019 500
Jal Shakti Abhiyaan Kisan Mela at Lawa, KVK Banasthali (Rajasthan) 03 Sep 2019 600
Pasu Aroggya Mela, Pandit Deen Dayal Upadhyaya Pashu Chikitsa 11 Sep 2019 250
Vigyan Vishwavidyalaya Evam Go Anusandhan Sansthan Mathura (UP)

Farmer Innovation Day and Kisan Mela, ICAR-CAZRI, Jodhpur (Rajasthan) 16 Sep 2019 700
World Ozone Day, Chandsen, Tonk (Rajasthan) 16 Sep 2019 130
Kisan Diwas, ICAR-CSWRI, Avikanagar (Rajasthan) 23 Dec 2019 65

Institute exhibition at ICAR-DRMR, Bharatpur Institute exhibition at Lawa (Tonk)

ICAR-CSWWRI
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MAJOR EVENTS AND FUNCTIONS
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Celebration of Foundation Day

CSWRI, Avikanagar celebrated its 58" foundation day
on 4" Jan, 2019. On this occasion, “Farmers-Scientist
Sangosthi” was organized and 600 farmers attended
and interacted with scientists. Institute technologies,
elite ram, buck and rabbit were shown to farmers.
Hon'ble MLA Shri Kanhaiya Lal Choudhary, Dr. RS
Gandhi, ADG (AP&B), Dr. Gopal Lal, Director, ICAR-
NRCSS, Dr. Khem Chand, Director, ICAR-IGFRI, Dr.
RK Sawal, Director, ICAR- NRCC, Dr. PL Saroj,
Director, ICAR-ICAH and Col. Sh. KS Shekhawat,
Executive Director, 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. On the occasion,
outstanding workers in scientific, technical and
administrative categories were awarded and best
workers were also appriciated in “Swachha Bharat
Abhiyan” for enthusiastic participation at institute
cleanliness.

NTRS, Garsa celebrated its 57" foundation day on 9"
Feb, 2019. On this occasion, “Farmers-Scientist
Sangosthi” was organized and 70 farmers attended and
interacted with scientists on importance of sheep
husbandry, recent advances in sheep rearing practices
and schemes run by Animal Husbandry Department. An
emphasis was also laid on plastic free environment to
maintain the biodiversity in Himalayan ecology.

ICAR-CSWWRI
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Celebration of foundation day at ICAR-CSWRI, Avikanagar

Ao ebmuiter |
1. 0. 3170~ g T S FFEE e, fiee I,I

Celebration of foundation day at ARC (ICAR-CSWRI), Bikaner

ARC, Bikaner celebrated its 46" foundation day on 4"
April, 2019. On this occasion, 250 farmers participated in
“Farmers-Scientist Sangosthi”. Prof. (Dr.) Vishnu Sharma,
VC, RAJUVAS and SKRAU, Bikaner emphasized on
adoption of integrated arid farming involving livestock
rearing along with agriculture and horticulture. Dr. Ashok
Kumar, ADG (Animal Health), ICAR, New Delhi stressed on

IGAR-CSIVRI

adoption of preventive measures for better flock health
management. Dr. Arun Kumar, Director, CSWRI,
Avikanagar, Dr PL Saroj, Director, CIAH, Bikaner, Dr. Gopall
Lal, Director, ICAR-NRCSS, Ajmer, Dr. RK Sawal,
Director, ICAR- NRCC, Bikaner, Dr. SS Dahiya,
Director, ICAR-CIRB, Hisar, Dr. NV Patil, Director,
CCRC, Meerut, Col. Sh. KS Shekhawat, Executive
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Director, CWDB, Jodhpur and Dr V Bhasin, Principal SRRC, Mannavanur celebrated its 55" foundation day
Scientist, ICAR HQ, New Delhi also graced the on 11" Nov, 2019. On this occasion, farmers (60) from
occasion. The exhibitions were installed by 10 research Mannavanur and nearby villages and from Madurai
institutions showcasing scientific technologies for participated and made aware about scientific sheep
farmers. On this occasion, bulletins on “Artificial and rabbit rearing. Five pamphlets on different aspects
Insemination” and “Prominent available fodder crops for of sheep and rabbit management were released. In
sheep in arid region ecology” were also released. In addition three best farmers were felicitated with
addition, to enhance the awareness, plating tree awards.

saplings were carried out at Marwari sector.
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Celebration of foundation day at NTRS (ICAR-CSWRI), Garsa

|35 FOUNDATION DAY

~_ 41611-2019%_~
SOUTHERNREGIONAL RESEARCH CENTRE
(ICAR-CSWRI), Mannavanur,
Kodaikanal - 624 g Temi Nadul

L
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Celebration of foundation day at SRRC (ICAR-CSWRI), Mannavanur
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Celebration of World Veterinary Day

World Veterinary Day (WVD) was celebrated at the
institute with organization of a workshop on the theme
“Value of Vaccination” on 30" April 2019. On this
occasion, Chief guest Dr. SA Karim, Former Director,
ICAR-CSWRI, Avikanagar precisely commented on the
holistic approach and the need to work hand in hand
amongst animal healthcare, management and
production experts for the betterment of the Veterinary
profession.

World Veterinary Day: Workshop on “Value of Vaccination”

Dr. Sahoo, Director, ICAR-CSWRI, Avikanagar
explained the importance of the WVD, citing the need of
prophylaxis in Veterinary aid. Dr. Raghvendar Singh
(Head, APB), Dr. Arun Kumar (IC Head, AGB) and Dr.
AK Shinde (IC, PME) also expressed their views on this
occasion said that Veterinarians have a challenging job
as their patients cannot speak and hence deserve credit
for their duty. The WVD celebrations were extended
further with organization of Animal Health camps at
villages, covering more than 3000 animals (1-3" May
2019).

200

HdGIdl (e ddl 49

AMHIgu, 8 fieell @& FRgER, d@E, AfdeTR &
HHATRAT GRT 10 37, 2019 BT UL T FARIE FU~ fhar
TRAT | D TTAT HRAT & HHATRAT B foTg 11 31 2019 BT Th
eI UfAIfar i AT @ TS | 6 I 2019 BT &faroft
S I D5, AaR, § HHARI] & 19 7 & Aed &
IR H SIFTeGAT UeT @ 7 | wierifirat & orifas s iR
SIATRGAT A A ST U YRR SrRishH A IriTd fam T |

ICAR-CSWWRI



Training of farmers on 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.

Training on machine shearing of sheep at Rishikesh
Schedule Caste Sub-plan (SCSP)

The main objective is to give a thrust to family-oriented
schemes of economic development of SC below the poverty
line. Institute has organized 15 training programmes on
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sheep, goat and rabbit rearing, rabbit rearing for mutton
production, wool processing and felt manufacturing, value
addition of wool and garment manufacturing for women
artisans etc. About 500 trainees (farmer/artisan) belonging
to SC were covered under these training programmes.
Selected progressive farmers / artisans were provided
improved rams, utility kits and inputs.

At ARC, Bikaner, a seven days (17-23 Dec, 2019) training
programme on “Improved Nutritional Technology for
Sheep” was organized for 20 farmers from four villages of
Bikaner. The skill development training was mainly focused
to impart skill in preparation of balance feed and economic
ration from locally available feed or agriculture waste. After
completion of training, inputs like feed making kit, multi-
nutrient mixture, feeding trough and Magra and Marwari
rams were distributed to farmers.

Women SC artisans were provided 3 months skill
development training on “Wool-processing, value addition
and garment manufacturing”. After successful training,
these artisans were provided sewing machine for self-
employment. Out of 10 women, 3 started their own garment
stitching unit at Chandsen village of Malpura, Tonk,
Rajasthan. To give entrepreneurship opportunity to young
SCs, 30 unemployed youth of Tonk district were given 10
days hand-on training on machine shearing. Apart from that
five “scientist-farmer interaction meets were organized, in
which 750 farmers/artisans have participated.

Activities carried out under SCSP Scheme during 2019

S.N. Programme/ Topic No. of participant Date Venue
Training

1 Woollen handicraft manufacturing 01-10 Mar ICAR-CSWRI

2 Improved sheep, goat and rabbit rearing (4) 106 05-16, 16-20, 25-27 Mar, 17-23 Dec

3 Wool Processing 13-19 Mar

4 Exposure visit cum training 16 Mar

5 Recentadvances in garlic productions and 100 22 Mar SRRC
utilization of sheep manure in garlic farming

6 Wool processing, handicraft and garment 17 Aug-16 Nov ICAR-CSWRI
manufacturing (2) 27 Dec, 2019 - 26 Mar, 2020

7 Rabbit rearing for meat production 17-24 Sep

8 Machine shearing (2) 23 Sep-03 Oct, 04-19 Oct

9 Skill development programme on nutrition 17-23 Dec ARC
technologies for sheep

Farmer-Scientist meet

1 Sheep and rabbit rearing and wool utilization 107 20 Aug NTRS
Farmer-Scientist meet 31 May ICAR-CSWRI

3 Farmer-Scientist meet 400 30 Aug ARC
ICAR-CSINRI
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Farmer-Scientist meet under SCSP

Input provided to SCs: During the year farmers /artisans sheep (14), farmer's kit (162), sewing machine (33),
belonging to SCs were provided improved rams, utility plant saplings (500), along with direct employment (6)
kits and other inputs. The major inputs provided were and stipend (270).

Input distribution to farmers / artisans under SCSP

ICAR-CSWWRI
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SWACHH EVAM SWASTH BHARAT

On the occasion of 150" Birth Anniversary of “Father of
Nation”, Mahatma Gandhi (2 Oct 2019), a workshop on
“Gandhian values and cleanliness” was organised in the
Institute. Lectures were delivered on the occasion on
“Relevance of Gandhian values in agriculture, animal
husbandry and cleanliness, principles of Gandhian
philosophy and his quotes, untouched aspects of
Mahatma Gandhi's life and ban on single use plastic —
why? Institute staff, students and farmers attended the
workshop and benefited from the lectures delivered.

On this occasion, a half-day workshop on swachhta
related aspects was organized at SRRC, Mannavanur.

Lectures were delivered on the importance of the day,
ideologies and thoughts of Mahatma Gandhi ji on
cleanliness, self-discipline and spirituality and Gandhi ji
and his principles.

At ARC, Bikaner, cleanliness programmes, swachhta
lecture to students in adopted villages and guest
lecture were organized during Swachhta Hi Seva
Pakhwada (15 Sep to 2 Oct). Beside these, activities
involving all the staff undertaken were cleanliness
programmes and treep plantation in and around the
office premises.

Swachhta Pakhwada

From 16 to 31 Dec 2019, Institute organised a number of
in-campus and off-campus activities like tree plantation,
disposal of junk materials, cleanliness drive in Mera
Gaon Mera Gaurav adopted villages, around residential
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quarters, utilization of organic waste, cleaning of
drainage / water harvesting tanks, organizing kisan
diwas, felicitation of farmers and creating cleanliness
awareness among school children. Swachhta
awareness campaign was organized at seven villages
(Laxmipura, Tantiya, Ganeshpura, Bhagawanpura,
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Ghati, Soda and Jainsinghpura). Kisan diwas was
celebrated on 23 Dec, 2019, with full spirit by inviting the
farmers of nearby villages. Quiz, drawing and slogan
competitions were organized with the aim of awareness
creation about various aspects of cleanliness and
sanitation on 26 Dec, 2019 for students of state
government school and CSWRI campus. On the final day,

a press conference was organized at Institute to highlight
the activities carried out during the Swatchhta Pakhwada
by involving all stakeholders including farmers, press and
electronic media. Swachhta pakhwada activities were
given publicity through CSWRI website and print media.
Swachhta Pakhwada activites were also organized at all
the three regional stations of the institute.

At ARC Bikaner, a guest lecture on “Swachhta and
Natural Biodiversity” was delivered by Dr AK
Chhangani, Head, Department of Environmental
Science and Member, IUCN. He elaborated the
measures to control the ecological disturbance and
emphasised on the individual's contribution in
swachhta. In order to encourage the spirit of cleanliness
among the farmers, staff and students for their
exemplary initiatives on Swachchta and contribution in
sanitation and cleanliness drive of the Institute awards
were given. Six farmers from Mera Gaon Mera Gaurav
programme and three contractual staff of CSWRI were
awarded prize on the occasion of Kisan diwas and
Institute foundation day, respectively.
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Swachhta Meeting / Activities

Cleaning of public place and awareness rally on
swachhta was organised at Dadawadi (Jain Mandir),
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Malpura on 25 Dec, 2019. Staff of the Institute and
members of Ladies club, CSWRI participated in
swachhta awareness rally. In the rally, awareness was
created by holding placards on the importance of
swachhta and giving up single use plastics from daily
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use. Slogans were raised on cleanliness to spread
awareness among the residents, shopkeepers and
devotees. The road that leads to Dadawadi was
cleaned by staff of CSWRI and Municipality, Malpura.
Swachhta pledge was also taken on this occasion.

Organic Farming

Utilization of waste wool in agriculture field and its safe
disposal was conceptualized and initiated at Institute level
since last 5 years. Composting of waste wool, sheep
manure and crop residues was carried out in ratio of
30:50:20. It is named as AVIKHAD and gained attraction
of a lot many users across the country due to its organic

importance and utility. The waste wool-based compost
manure is giving better results in comparison to other
compost material and very much helpful in raising indoor
and outdoor ornamental plants in pots in multi-storey
buildings, malls, corporate offices, airports etc. in metro
cities. Institute is also having units for converting tree leaves,
plant stalks and other organic waste into vermi-compost.

Plastic Free Campus

To eradicate the use of single use plastic (SUP), Institute
has conducted various activities (awareness generation
and collection and disposal of SUP). Rallies were
undertaken in the CSWRI campus to spread the
awareness on cleanliness and environmental pollution
created by plastics on the occasions of Kisan Diwas and
Gandhi Jayanthi. Cooperative stores and vegetable
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vendors located in the campus were instructed to restrict
the use of plastic bags. Residents were advised to bring
their own cloth bags to store for carrying their purchased
items. Residents were also advised to restraint from
throwing of plastic waste and other waste materials into
the drainage systems as it will lead into choking.
Drawing and quiz completion was held among campus
school children on the aspects of swachhta and plastic
free campus.
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Farmers Training on Swachhta

Scientists and technical officers of the institute visited
both adopted and non-adopted villages (Laxmipura,
Tantiya, Ganeshpura, Bhagawanpura, Ghati, Soda and
Jainsinghpura) and delivered talks on sanitation in and

around house / agricultural fields and conversion of
kitchen / livestock / field wastes into compost. Clean
habits like importance of hand washing, use of toilets,
and segregation of wastes into biogradable and non-
biodegradable were also explained.

Installation of Dustbins

Blue colour dustbins (50 No.) for the collection of dry
waste were installed in the residential CSWRI campus
including, State government school and Kendriya
Vidyalaya. Dry wastes were collected periodically and
segregated into bio-degradable and non-bio degradable.
Bio-degradable wastes were used for compost making
and used at agricultural farms of the Institute. Non-
biodegradable wastes were sent to municipality waste
collection units for safe disposal.
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YOGA AND SPORTS

International Day of Yoga

International Day of Yoga was celebrated in the institute
on 21 Jun 2019. Yoga session of about 90 minutes was
organized early morning with all the staff and their family
members, teachers and students of the campus. In Yoga
session, warm up exercises, various Asans incorporated
in “Common Yoga Protocol” were practised and towards
the end Pranayam was performed. This programme was
in continuation to Yog shivir organized from 10 to 20 Jun
2019 at 6.00 a.m. every day morning. A workshop on
Yoga Se Arogya was also organized in the Institute and

importance of yoga (Yogasan, Pranayam, Mudra Vigyan,
Food habits and its spiritual connection with Yoga) in daily
routine and whole life was elaborated.

At SRRC, Mannavanur, students and teaching staff
from Government Higher Secondary school,
Mannavanur, actively participated in the program. The
importance and various facts were explained to the
students for better understanding of yoga. The
participants of both SRRC and the school, actively
involved and performed various Aasanas with full of
enthusiasm.

Celebration of International Day of Yoga at main campis and regional stations

IGAR-CSIVRI
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SportActivities

ICAR Zonal Sports Tournament (West Zone) - 2019,
was organised in the institute from 14 - 18
November, 2019. Prof. G.K. Singh, Hon'ble Vice
Chancellor, Uttar Pradesh Pandit Deen Dayal
Upadhyaya Pashu Chikitsa Vigyan Vishwavidyalaya
Evam Go-Anusandhan Sansthan, Mathura was the
Chief Guest of the inaugural function. A total of 658
participants (618 Men and 40 Women) from 20 ICAR
institutes viz., ATARI Jodhpur, CARI, Jhansi, CAZRI
Jodhpur, CCARI Goa, CCRI Nagpur, CIAH Bikaner,
CICR Nagpur, CIFE Mumbai, CIRCOT Mumbai,
DFR, Pune, DGR Junagarh, DMAPR Anand, DOGR
Pune, DRMR Bharatpur, ICAR HQ. New Delhi,
IGFRI Jhansi, NIASM Baramati, NRCC Bikaner,
NRCSS Ajmer and CSWRI Avikanagar participated.
The main attraction of this tournament was
establishment of Khel Gaon (Luxury Swiss Tent) in
the campus for accommodation for all the
participants. The other major attractions were the
camel march past, local welcome song by the local
artist, cultural function and the food court.
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A total of 21 outdoor and indoor sport events of
individual and team including basketball, football,
volley ball smashing, volleyball shooting, kabaddi,
badminton, table tennis, carom, chess, cycle race,
long jump, high jump, javelin throw, discuss throw,
shot-put and races (100m, 200m, 400m and 800m
and 1500m race and 100 x 4 m relay race) etc were
organized. The tournament was concluded on 18
November, 2019 by Prof. (Dr.) P.L. Saroj, Director,
ICAR-CIAH, Bikaner as the Chief Guest of the
closing ceremony.

The overall championship won by ICAR-CAZRI,
Jodhpur and the best athlete (men) of the
tournament was Sh. Abhay from ICAR Head
Quarter, New Delhi and best athlete (women) was
Dr Bhargvi, B. from ICAR-CICR, Nagpur. ICAR-
CIFE, Mumbai, was ranked top for March-past and
ICAR Head quarter New Delhi for fair play. Out of 5
major team events, 3 events (Basketball, Volleyball
Shooting, Volleyball Smashing) won by ICAR-
CSWRI, Avikanagar.
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their association with overall ewe productivity. Indian
Journal of Small Ruminants 25: 25-30.

Raj Kumar, Meena RL, Gurjar LR, Devi Indu, Sahoo A, Rohilla
PP and Singh SK. 2019. Memnaprash: A boon to sheep
farmers for harnessing higher lamb weight. Indian Farming
69:7-8.

Sahoo A, Paul RK, Thirumurgan P, Sharma S, Kumawat P and
De K. 2019. Immunological and plasma antioxidant
response following protection of newborn lambs from cold
by umbrella-type housing and lamb-jacket in winter.
Biological Rhythm Research, DOI: 10.1080/09291016.
2019.1603688.
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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.

Shanmugam N, Jose S, Kumar A, Das S and Shakyawar DB.
2019. Effect of blending fine and medium coarse wools on
blanket quality. Indian Journal of Small Ruminants 25: 95-98.

Shanmugam N, Jose S, Kumar A and Shakyawar DB. 2019.
Effect of softeners and their concentration levels on
properties of woollen blanket. Indian Journal of Small
Ruminants 25: 226-230.

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.

Singh F, Sonawane GG, Kumar Jyoti, Dixit SK, Meena RK and
Tripathi BN. 2019. Antimicrobial resistance and

phenotypic and molecular detection of extended-spectrum

B-lactamases among extraintestinal Escherichia coli
isolated from pneumonic and septicemic sheep and goats
in Rajasthan, India. Turkish Journal of Veterinary and
Animal Sciences 43:754-760.

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, Gowane GR, Prince LLL and Sonawane GG.
2019. Risk factor analysis for neonatal lamb mortality in
Malpura sheep. Indian Journal of Animal Sciences 89:
640-644.

Swarnkar CP, Narula HK and Chopra A. 2019. Risk factor analysis
for neonatal lamb mortality at an organized farm in 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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VV Kadam, YP Gadekar, DB Shakyawar and AK Shinde. 2019.
Sheep Produce: Wool, Mutton and Milk. ICAR- Central
Sheep and Wool Research Institute, Avikanagar, pp 189.

Bulletin
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Chopra A, Patel AKand Narula HK. 2019. Magra sheep:
Lustrous wool producing breed of Rajasthan. ICAR-
CSWRI, Avikangar,pp 1-26.

Kumar A, Gowane GR, Chopra A, Misra SS, Sharma RC and
Najif A. 2019. Directive principles for sheep breeding policy
in Rajasthan. ICAR-CSWRI, Avikanagar, pp 1-16.

Narula HK and Chopra A. 2019. Marwari sheep: Hardy breed
of Rajasthan. ICAR-CSWRI, Avikanagar, 1-18.

Shakyawar DB, Shanmugam N, Kumar A, Jose S and Sahoo
A. 2019. Yoga mat from sheep wool: A natural gift from
sheep wool. ICAR-CSWRI, Avikanagar, pp 1-6.

Sharma RC, Misra SS, Gowane GR, Kumar R, Mallick PK,
Chauhan IS, Naijif A and Jatav PK. 2019. Mannual on
Sheep data base management system. ICAR-CSWRI,
Avikanagar, pp 1-92.

Thirumaran SMK, Thirumurugan P, Nagarajan G, Rajendiran
AS, Pachaiyappan K and Murali G. 2018. Bharat Merino
and Avikalin sheep. SRRC (ICAR-CSWRI) Mannavanur.
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Kumar D, Kumar Raj, Sankhyan SK and Kumar Arun. 2019.
Advances in small ruminant production system. ICAR-

Central Sheep and Wool Research Institute, Avikanagar,
pp 1-165.
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Krishnappa B, Bahire SV, Kumar D, Singh R and Kumar A.
2019. Laparoscope aided artificial insemination and
embryo transfer in sheep, ICAR-Central Sheep and Wool
Research Institute, Avikanagar.

Paul RK, Kumar V and Singh R. 2019. Molecular techniques in
sheep reproduction, ICAR-Central Sheep and Wool
Research Institute, Avikanagar.

Jose S and Kadam VV. 2019. Natural dyeing and herbal
finishing. ICAR- Central Sheep and Wool Research
Institute, Avikanagar, pp 1-42.

Jose S and Kadam VV. 2019. Quality control and wet
processing of textiles. ICAR- Central Sheep and Wool
Research Institute, Avikanagar, pp 1-76.

Shakyawar DB and Kadam VV. 2019. Wool processing. ICAR-
Central Sheep and Wool Research Institute, Avikanagar

Sharma SR, Pandian J and Kadam VV. 2019. A holistic
approach to sheep production. ICAR- Central Sheep and
Wool Research Institute, Avikanagar, pp 1-168.

Sankhyan SK, Bhatt RS, Raj Kumar, Pandian SJ, Soni A and
Sahoo A. 2019. Scientific Rabbit Rearing. National Skill
Development Training Programme. ICAR- Central Sheep

and Wool Research Institute, Avikanagar.
Invited papers

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, IDDC and CAZRI

Jodhpur, 11-14 Feb.

Nagarajan, G and Rajendiran AS. 2019. Rabbit farming for
livelihood improvement of farmers. In: National
Conference on Livelihood Improvement through
Sustainable Livestock Production and IV Annual
Convention of Pashu Poshan Kalyan Samittee (PPKS),
ICAR-CIRC, Meerut, 3-4 Nov.
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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.

Nagvi SMK and Kumar D. 2019. Development and prosspects
of artificial insemination for enhancing sheep productivity in
India. In: National Conference on Issues and Strategies for
Physiological Capacity Building in Animals, CVSc, SVVU,
Tirupati, 14-15 Oct.

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 Gand 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.

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 Ruminants.
Bihar Animal Sciences University, Patna, Bihar, 14-16 Feb.

Sahoo A, Sarkar Srobana and Bhatt RS. 2019. Nutritional
approaches for quality and quantity of meat production in
small ruminants. In: International Conference on Animal
Nutrition on Nutritional Strategies for Improving Farm
Profitability and Clean Animal Production, West Bengal
University of Animal and Fishries Sciences, Kolkata, from
17-19 Dec.

Sahoo A. 2019. Nutritional management and development of
feeding systems for profitability: Small ruminant
perspectives. In: National Seminar on Prospects of Goat in
India: A pathway for Sustainable Livelihood Security. Nanaji
Deshmukh State Veterinary University, Jabalpur 14 Nov.

Sahoo A. 2019. Small ruminant production addressing socio-
economic welfare and livelihood scecurity. In: National
Conference on “Livelihood Improvement through Sustainable
Livestock Production. ICAR-CERC, Meerut, 3-4 Nov.
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Shinde AK. 2019. Commercial goat farming: issues and
solutions. In: National Seminar on Prospects of Goat in
India: A pathway for Sustainable Livelihood Security. Nanaji
Deshmukh State Veterinary University, Jabalpur, 14 Nov.

Shinde AK. 2019. Importance of small ruminants and marginal
and small farming systems in livelihood under Changing

Climate. In: Winter school on Livestock and Climate
Change: Impact, Adaptation and Mitigation, NIANP,
Bengaluru, 24 Sep - 14 Oct.

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.

Shinde AK, Gadekar YP and Soni Arvind. 2019. Developments
in sheep meat production, processing and marketing. In:
International Symposium and Conference of Indian Meat
Science Association on Advances in Production, Processing
and Quality Assurance of Muscle Foods for Improved Health
and Nutritional Security. CSHPKVV, Palampur, 6-8 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.

Singh R. 2019. Role of functional dairy foods on nutritional and
food security. In: National Conference on Livelihood

Improvement through Sustainable Livestock Production,
ICAR-CIRC, Meerut, 3-4 Nov.

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 Seminar/Symposium/Conference

Bhatt RS, Soni LK and Sahoo A. 2019. 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.
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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.

Bhatt RS, Sahoo A, Sankhyan SK, Sarkar Srobana, Soni Lalit
and Meena MC. 2019. Production performance and
economic evaluation of Memnaprash feeding in lambs
born as single, twins and triplets. In: International
Conference on Animal Nutrition on Nutritional Strategies
for Improving Farm Profitability and Clean Animal
Production, West Bengal University of Animal and Fishries
Sciences, Kolkata, 17-19 Dec.

Bhatt RS, Sahoo A, Gadekar YP, Sharma Priya and Kumar
Lalit. 2019. Growth performance, nutrient utilization,
carcass traits and fatty acid profile of finisher lambs fed
complete feed block consisting of forages with plant
bioactive compounds. In: International Conference on
Animal Nutrition on Nutritional Strategies for Improving
Farm Profitability and Clean Animal Production, West
Bengal University of Animal and Fishries Sciences,
Kolkata, 17-19 Dec.

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.

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
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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.

De K, Kumar D, Saxena VK, Mohapatra A and Naqvi SMK.

2019. Resilience of Avishaan sheep in hot semi-arid
tropics under limiting nutritional condition. In: 2"
International Conference on Recent Advances in
Agricultural, Environmental and Applied Sciences for
Global Development (RAAEASGD-2019), Yashwant
Singh Parmar University of Horticulture and Forestry,
Nauni, Solan, 27-29 Sep.

Dheeraj R, Kurli RR, Sengupta PP, Jacob SS, Swarnkar CP,

Singh D and Suresh KP. 2019. Spatial risk analysis of
gastrointestinal parasitic disease — Haemonchosis in
Rajasthan, India. In: 28"NCVP and National Symposium
on “Novel Technologies and Strategies for Sustainable
Control of Parasitic Diseases of Livestock, Poultry and
Public Health Significance”, College of Veterinary Science,
Tirupati, AP 28-30 Jan.

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.

Gadekar YP, Soni A, Shinde AK and Sahoo A. 2019. Effects of

different silage feeding on carcass traits and meat quality
in Malpura lambs. In: International Symposium and
Conference “IMSACON-IX” on Advances in Production
Processing and Quality Assurance of Muscle Foods for
Improved Health and Nutritional Security. CSK HPKYV,
Palampur, H.P., 6-8 Nov.

Gowane GR, Swarnkar CP, Misra SS, Kumar Rand 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.

Kadam VV, Shakywar DB, Shanmugam N, Jose S and Kumar

A. 2019. Coarse wool based composites. In: International
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conference on Advances in Textile Materials and
Processes. Uttar Pradesh Textile Technology institute,
Kanpur, Uttar Pradesh, 2-3 Dec.

Khan FA, Swarnkar CP, Mahiya M and Sharma SR. 2019. In
vitro anthelmintic activity of crude extracts of Vitex
negundo leaves against Haemonchus contortus from sheep.
In: International Conference on Biotechnological Advances
In Medicinal Plants And Natural Products (Biorujivith—2019)
Garden City University, Bangalore, 19-20 Sep.

Kumar Ajay, Kumar R, Shakyawar DB and Meena NL. 2019.
Objective evaluation of wool lustre. In: International
Conference on Advances in Textile Materials and
Processes, Uttar Pradesh Textile Technology Institute,
Kanpur, Uttar Pradesh, 2-3 Dec.

Kumar S, Kandeepan G, Soni A and Vishnuraj. 2019.
Intelligent packaging: An enzyme substrate based TTI for
monitoring the quality of frozen chicken in supply chain. In:
International Symposium and Conference “IMSACON-IX”
on Advances in Production Processing and Quality
Assurance of Muscle Foods for Improved Health and
Nutritional Security. CSK HPKV, Palampur, H.P., 6-8 Nov.

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.

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.

Meena HC, Shakyawar DB and Varshney RK. 2019.
Physiological comfort behavior of wool cotton khadi
fabrics. In: International Conference on Advances in
Textile Materials and Processes, Uttar Pradesh Textile
Technology Institute, Kanpur, Uttar Pradesh, 2-3 Dec.

Meel SK, Pandey A, Gadekar YP, Soni A, Gurjar AS and
Chauhan VK. 2019. Effect of age and sex on carcass traits
and meat quality of Malpura sheep. In: International
Symposium and Conference “IMSACON-IX” on Advances
in Production Processing and Quality Assurance of Muscle
Foods for Improved Health and Nutritional Security. CSK
HPKV, Palampur, H.P., 6-8 Nov.
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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, Tamil Nadu, 22-23 Feb.

Pachaiyappan K, Thirumurugan P, Thirumaran SMK,
Rajendiran AS, Nagarajan G and Murali G. 2019. A pilot
study on the utilization of Bharat Merino (BM) sheep
technology of ICAR-CSWRI by the farming community. In:
International Seminar on Innovative Extension
Management for Uplifting Livelihood of Farmers — Status,
Initiatives and Way Forward - ISEM2019, TANUVAS,
Chennai, Tamil Nadu, 27-28 Jun.

Paul RK, Jorasia K, Krishnappa B, Kumar V and Singh R.
2019. Prokaryotic expression and partial characterization
of ovine cysteine-rich secretory protein-1CRISP peptide in
Escherichia coli. In: Global Conference on Reproductive
Health with Focus on Occupational, Environmental and
Lifestyle Factors. AIIMS, New Delhi, 22-24 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,
Haryana, 7-8 Feb.

Sahoo A, Kumawat PK, Sharma S and Chaturvedi RP. 2019.
Feeding of unconventional feed silage during scarcity period
in sheep. In: 2" International Conference on Recent
Advances in Agricultural, Environmental and Applied
Sciences for Global Development, Agro Environmental
Development Society, Rampur, Uttar Pardesh, 27-29 Sep.

Sahoo A, Kumawat PK, Sharma S, Jain TK and De K. 2019.
Herbal pellet source of antioxidant to reduce heat stress
during summer in hot semi-arid region. In: International
Conference on Animal Nutrition on Nutritional Strategies for
Improving Farm Profitability and Clean Animal Production,
West Bengal University of Animal and Fishries Sciences,
Kolkata, West Bengal, 17-19 Dec.

Sahoo A, Sharma S, Kumawat PK, Kumar A and
Thirumurugan P. 2019. Application of lamb jacket and
feeding of selenium-yeast for enhancing resilience against
winter stress. In: 2™ International Conference on Recent
Advances in Agricultural, Environmental and Applied
Sciences for Global Development, Agro Environmental
Development Society, Rampur, Uttar Pardesh, 27-29 Sep.
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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, Uttar Pradesh, 6-7 Mar.

Shakyawar DB, Kadam VV, Shanmugam N, Jose S and
Kumar A. 2019. Light weight quilt from indigenous coarse
wool. In: International Conference on Advances in Textile
Materials and Processes, Uttar Pradesh Textile Technology
Institute, Kanpur, Uttar Pradesh, 2-3 Dec.

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 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, New Delhi,11-13 Feb.

Sharma SC, Sharma RB, Sahoo A and Chaturvedi RP.
2019.Climate change in semi-arid region : Trend analysis of
temperature, rainfall, humidity and evaporation. In: 10"
International Congress of Environmental Research, Adi
Shankara Institute of Engineering and Technology, Kalady,
Kerala, 19-21 Dec.

Sharma SC, Sharma RB, Sahoo A and Chaturvedi RP. 2019.
Trends in temperature extremes during last four decades and
its impact on rainfall in semi-arid regions. In: International
Conference on Climate Change and its Impact on Global Food
Security and Sustainability of Agriculture, Banaras Hindu
University, Varanasi, Uttar Pradesh, 23-24 Nov.

Sharma H, Mendiratta SK, Agarwal RK and Soni A. 2019.
“Storage stability of emulsion based chicken sausages
incorporated with blends of essential oils at refrigeration
temperature (4+1iC)”. In: International Symposium and
Conference “IMSACON-IX” on Advances in Production
Processing and Quality Assurance of Muscle Foods for
Improved Health and Nutritional Security. CSK HPKV,
Palampur, H.P., 6-8 Nov.

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.

221



Annual Report 2019

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.

Soni A, Gadekar YP, Shinde AK and Bhatt RS. 2019. Effects of
feeding regime on carcass characteristic, meat and product
quality of rabbits raised in semi-arid region of Rajasthan. In:
International Symposium and Conference “IMSACON-IX”
on Advances in Production Processing and Quality
Assurance of Muscle Foods for Improved Health and
Nutritional Security. CSK HPKV, Palampur, H.P., 6-8 Nov.

Soni A, Mendiratta SK, Talukder S, Chand S, Jaiswal RK and
Gadekar YP. 2019. Development of dye based
colorimetric indicators for accessing freshness of stored
chicken meat. In: IV" Convention of AMST and National
seminar on Food Sovereignty: Innovations at Intersection
of Technology, Quality and Production. NTR College of
Veterinary Sciences, Gannavaram, A.P., 6-7 Feb.

Soni A, Mendiratta SK, Talukder S, Kumar RR, Chand S,
Gadekar YP and Jaiswal RK. 2019. Development of on-
package freshness indicator to assess the quality of
chicken meat under different storage conditions. In:
International Symposium and Conference “IMSACON-IX"
on Advances in Production Processing and Quality
Assurance of Muscle Foods for Improved Health and
Nutritional Security. CSK HPKV, Palampur, H.P., 6-8 Nov.

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.

Thakur N, Mendiratta SK, Chauhan G, Agarwal RK and Soni A.
2019. Antioxidant and antimicrobial effect of oregano
essential oil on shelf-life of chicken patties. In: International
Symposium and Conference “IMSACON-IX" on Advances
in Production Processing and Quality Assurance of Muscle
Foods for Improved Health and Nutritional Security. CSK
HPKV, Palampur, H.P., 6-8 Nov.

Talukder S, Mendiratta SK, Kumar RR, Soni A, Chand S,
Agrawal RK and Bardhan D. 2019. Market analysis of
meat and meat products In: International Symposium and
Conference “IMSACON-IX” on Advances in Production
Processing and Quality Assurance of Muscle Foods for
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Improved Health and Nutritional Security. CSK HPKYV,
Palampur, H.P., 6-8 Nov.

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 Veterinary
Science in Farmer's Livelihood, TANUVAS, Chennai, Tamil
Nadu, 22-23 Feb.

Thirumurugan P, Pachaiyappan K, Thirumaran SMK,
Rajendiran AS, Nagarajan G and Murali G. 2019. Field
level performance of Bharat Merino (BM) Sheep in the
Southern Parts of Karnataka State. In: International
Seminar on Innovative Extension Management for
Uplifting Livelihood of Farmers — Status, Initiatives and
Way Forward - ISEM2019, TANUVAS, Chennai, Tamil
Nadu, 27-28 Jun.
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T Al T U SRR AR | Y Yol W AS BWIS UG TREME
T | g5 107110 |

T ¥l ¥MT, U 3R T[OR Td IGTHAR | We— IHd | faqorT a1
TR Td G | I 236—237 |

T AR o}, T 1 IMT Td IGTGHAR | I+Id 4 IH) Ui =g

TRIR b1l | TS 243—246 |

HE Fwe HIOM, AHER TAgdal, T A1, d U T SR04 | Y & A
UI[E & folT =IRT ITUTEH | IS5 104—106 |

HET T A, STRIE AT, 3 B8R agaal Ud GH TH & o |
TufepTetI= 2mera Uil T TRl & TR H SWINT | IS 124—128 |

fagrel el A1, TaTe e, Sferd Al e, ol 31dhed ud

VT HAR | TR YT BT 3T [AZAToT | T8 256—260 |

fagrel WRef s, S0 e, TUTe 0. e U4 31607 HAR |
THNT BT T T | I 2036 |
Rrgrel el A1, g8 =IeTe, TTATeT 0. e Ve 30l AR |

qDHRAT DI YOI AT | TS 66—70 |

IR R weT Td Gd= BHR | ERINET UTel &1 98 | IS 8—10 |
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RUR g Hee, Ty ATg, Gvs BAR A, He < AT
Td 371 BR agddl | 1f¥e W A IcuTed 7g HAAT @ Raetrg
eS| I3 151—158 |

IR A8 9Te, 3Mciaw] 91, Ud gs HAR i | Gl o
SITER T | TS 165—170 |

JoREfR RiE W Ud davs AR | WRA B Wi & el STER vd
ST | T8 226—230 |

R g 9ee, Td HAR Td 36T HAR AR | ERAE BT
SITET RRAT | I8 171—173 |

JarerTe HoT, R TE T, ATciae] A1 vd IR agad | 6 —
FHRAT & T I IRT B | IS 94—103 |

LT T ST, I UPTe, 30T HAR, AT Ta G oM HAR |
I b aRETH | T3 37—42 |

AT T8 T, 61T HAR, TUTS . Ta U4 3100 HAR | Wl H
HHR IS el GR | I8 7174 |

JMHAR, Yol AR o Td 31l IRam | He—ghdl gTeid &g
TRPBR gRT &< AR | IS 238—242 |

A 41 WOBR Td U SR T | SRR BT @Ry 46 | IS
200—205 |

W@ WiHER | 9y WReF Td Weadl Heaedl MR e |

TS 175—181 |
[ O WOAR | Tl g gHRAT B T &I

SUIR | IS 182—199 |

BRI, AGATH T

I I IMI, wUEE Ud IERER Tgdal | ARETE A9 Tl
T | I 129133 |

T T T, AR YATE Adaal, T G, G AT Hon | A
THRAT T RN HREAVT AR | T8 116—123 |

I 5 YA UE M RAE | W B @I BT oI GaEd | IS
231—234 |

T T ], [MAT AT UG TR Al | a9 WR T ART
IATEH | I8 111—115 |

e PAR A, 3fcia A8, VR R Hee g M 84
YS! | APTTUR T H AT G IHRAT B IATER awell T
ITPT RO GIYT | ISS 159—164 |

I HAR G, I A1g, ER [E wee a A 89
AT | WS T B B UYL, AT FARAT YT I
qHIRAT | I 135—150 |

I AR, VR e 9ee Td 310 HAR AR | A1/ 8 @RI
DI AR | IS 4345 |

Td7% AR, R Rig 9ec U9 360 AR R | @RI o
ST Ud a1 | I3 8792 |
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I FAR, Aot T gd TR R Wee | R e @t
3Tffep faeeryvr | I 261262 |

S AR, UM d, 5T FAR Ui, TER TR, HTT S,

TH.UH.®. Fhdl Td radws 48 | P THEE §RT Asi o
A YR | TS 8186 |

a4l MSHR, TR SR Ud U & < | g9 Pl Hed HaeH | I3
222225 |

IHUT HAR, T TH s, AW T v gd MO e |
HS—qPHN! UTel BT Heed | 55 2—7 |

3TN FAR, T R I, ISTd FAR, TR 775 7 | 4T B
TSI AR | I3 5665 |

R 41 M1, T 1 3T, R U Igddl U9 U g | ATl ys—urt
BRI 9S—qHY # T FRIF0T | T8 206—208 |

3ISTT HAR Vd &1 919 MAFAR | &1 IS Ve Yo e | I3

210—215 |

TITE SR TTE, I I I, 1911 AR Ud 3697 HAR | sl
DI IHE Tl | TS 1228 |

YT TR T, R I M1 UG 00T HAR | < & fafi= i3l
H WS BT ISTAT AT | TS 4755 |

TATE TR Ma, Aferd Alg+ ¥Hl, Toih 3ART Td /0T HAR |
S TeT BT AT [q2eryor | I3 248—255 |

TRY SR, a18 U1 ISR Td T & R | 619 &1 4 GaeH | I8
216—221 |

In: Circular Economy in Textiles and Apparel. (Ed, SS
Muthu), Elsevier

Pandit P, Nadathur GT and Jose S. 2019. Upcycled and low-
cost sustainable business for value-added textiles and
fashion. pp 95-122.

In: Polymeric and Nanostructured Materials Synthesis,
Properties, and Advanced Applications. CRC press,
Taylor & Francis group, NJ, USA

Mandhyan PK, Shanmugam N, Patil PG and Dey SK. 2019.
Inverse relaxation in oolymeric materials: Special
reference to textiles. pp 23-36.

In: Sheep Produce: Wool, Mutton and Milk (Eds. VV
Kadam, YP Gadekar, DB Shakyawar and AK Shinde)
ICAR- Central Sheep and Wool Research Institute,
Avikanagar, Rajasthan

Naqvi SMK and Shinde AK. 2019. Present status and
prospects of sheep farming for wool and mutton
production. pp 1-10.
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Shinde AK, Gadekar YP and Soni A. 2019. Prospects of dairy
sheep in the country. Away forward. pp 30-41.

Gadekar YP, Soni A and Shinde AK. 2019. Slaughter waste
management. pp 174-179.

Gadekar YP, Soni A and Shinde AK. 2019. Value addition to
mutton for diversified and functional products. pp 140-146.

Soni A, Gadekar YP and Shinde AK. 2019. Carcass evaluation
of sheep for hygienic meat production. pp 132-139.

Kadam VV and Gadekar YP. 2019. Nanotechnology
applications in wool and meat products. pp. 120-125.

Kumar Jyoti, Pandian SJ, Sonawane GG and Sharma SR.
2019. Meat-borne infections and intoxications and their
control. pp.147-152.

Sharma SR, Gadekar YP and Pandian SJ. 2019. Quality
control of meat and milk products. pp.153-166.

Sonawane GG, Sharma SR, Kumar Jyoti and Pandian SJ.
2019. Ante-mortem and post-mortem examination of
sheep. pp.126-131.

Singh R and Mohapatra A. 2019. Sheep milk- nature's boon to
mankind. pp. 42-46.

Saxena VK and Vedamurthy GV. 2019. Molecular techniques
for detection of food-borne pathogens for ensuring food
safety. pp. 167-173.

In: Quality control and waste utilization for agriculture and
dairy products. ISBN 978-93-8797-320-6.

Sharma H, Kumar S, Singh TP, Soni Arvind and Sharma A.
2019. Role of essential oils in meat and meat products. pp
77-92.

In: Model Goat Management Practices and Value Additionin
Goat Products. ICAR- Central Institute for Research on
Goats, Makhdoom (Training programme sponsored by
Directorate of Extension, Ministry of Agriculture and

Farmers' Welfare, Government of India)

Gadekar YP, Soni A, and Shinde AK. 2019. Prospects of small

ruminant meat business in semi-arid regions. pp. 83-91.

Lecture delievered

In: Natural Dyeing and Herbal Finishing, Jan 5-21, 2019,
ICAR-CSWRI, Avikanagar

Jose S. Pretreatmentin textiles. pp 01-06.
Jose S and Kumar A. Mordanting and dyeing methods.
pp 15-21.
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Kadam VV, Jose S and Shakyawar DB. Characterization of
natural dyes. pp 22-28.

Kumar A. and Jose S. Functional and herbal finishing. pp 34-41.

Shakywar DB. Sources, Classification and extraction of
natural dyes. pp 12-19.

Shanmugam N. Evaluation of natural dyed textiles for colour

fastness properties. pp 37-42.

In: Workshop on Sheep Database Management System,
Jan 8-10,2019, ICAR-CSWRI, Avikanagar

Kumar Arun and Sharma RC. 2019. Economic characters and
record keeping in farm animals with special reference to
sheep. pp 1-12.

Shinde AK. 2019. Sheep care and management practices. pp
13-19.

Sahoo A. 2019. Sheep farming: managing feed resources and
nutritional input. pp 20-33.

Swarnkar CP. 2019. Disease data analysis and flock health

management. pp 34-58.

In: Laparoscope Aided Artificial Insemination and Embryo
Transfer in Sheep sponsored by ICAR from Jan 14-23,
2019, ICAR-CSWRI, Avikanagar

De K and Kumar D. 2019. Principles and practices of estrus
induction, synchronization and superovulation in sheep.
pp 72-82.

De K, Kumar D, Balagnur K and Bahire SV. 2019. Surgical
method of embryo collection in sheep. pp 87-90

Kharche SD, Gangwar C and Kumar D. Evaluation, freezing
and thawing of sheep embryos. pp 102-106.

Krishnappa B, Bahire SV and Kumar D. Cleaning and
sterilization of Al equipment and preparation of artificial
vagina. pp 29-32.

Krishnappa B, Bahire SV and Kumar D. Scope of early
pregnancy diagnosis in accelerated lamb production. pp
113-117.

Krishnappa B, Bahire SV, Kumar D, Naqvi SMK and Singh R.
Laparoscope aided insemination with frozen-thawed
semen in sheep. pp 66-71.

Krishnappa B, Kumar D and Paul RK. Freezing of ram semen
using programmable cell freezer. pp 50-53.

Krishnappa B, Kumar V and Singh R. Selection and training of
rams for semen collection. pp 26-28.

Kumar D, Krishnappa B and Paul RK. Advances in ram semen
cryopreservation. pp 45-49.

ICAR-CSWRI



Kumar V, Kumar D, Naqvi SMK, Krishnappa B and Singh R.
Factors influencing success of artificial insemination in
sheep. pp 118-120.

Mohapatra A. Judging the reproductive herd health for
commercial sheep production. pp 128-129.

Naqvi SMK, Kumar D and Krishnappa B. Scope and future
perspective of assisted reproductive technologies in
sheep. pp 13-25.

Paul RK, Krishnappa B and Kumar D. Scope and application of
CASA technique in freezing of ram semen. pp 38-44.

Paul RK, Krishnappa B, Kumar D and Singh R. Advanced
techniques for evaluating ram semen. pp 54-60.

Saxena VK, De K and Kumar, D. 2019. Recent advances in
control of ovulation in sheep. pp 83-86.

Singh R, Kumar D and Kumar V. Reproductive organs and
their physiological function. pp 9-12.

Sonawane GG, Kumar Jyoti and Pandian SJ. 2019. Risks and
control of disease transmission through artificial
insemination and embryo transfer technologies in sheep.
pp 121-127.

In: Advances in Small Ruminants Production System
sponsored by Directorate of Sheep Husbandry Jammu
for Veterinary Officers, 18-23 Feb 2019, ICAR-CSWRI,

Avikanagar

A Sahoo. Nutritional requirement and feeding regimes of
sheep for optimum reproduction and production. pp 37-43

Bahire SV, Krishnappa B and Kumar D. Estrus synchronization
and artificial insemination in sheep. pp 80-84.

Bhatt RS, Sahoo A and Sankhyan SK. Strategic feeding for
maximizing pre- and post- weaning growth of lambs. pp 52-
60.

De Kalyan, Kumar D, Sahoo A and Naqvi SMK. Environmental
stress and sheep: impact, adaptation and mitigation. pp
87-95

Gadekar YP, Soni Arvind and Shinde AK. Value addition to
mutton and sheep milk. pp 143-148.

Gowane GR. Indian sheep breeds: production potential and
breeding strategies forimprovement. pp 6-10.

Jose S. Processing of wool for preparation of various woolen
products. pp 154-158.

Khan FA. Important parasites of small ruminants and their
control. pp 118-123.

Krishnappa B and Kumar D. Reproductive disorders and their

managementin small ruminants. pp 96-102.
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Kumar Arun and GR Gowane. Sheep production in India: an
overview. pp 1-5.

Kumar D, Krishnappa B and Kalyan De. Reproductive
technologies for enhancing sheep productivity. pp 66-71.

Kumar Jyoti, Sonawane GG and Pandian SJ. Post mortem
examination and laboratory techniques for disease
investigation. pp 132-142.

Mallick PK.. Economics of sheep farming. pp -30-36.

Misra SS, Chauhan IS, Gowane GR and Kumar Arun. Goat
production trends in India. pp 22-29.

Paul RK, Krishnappa B and Kumar S. Collection, evaluation
and preservation ofram semen. pp 72-79.

Raj Kumar and Gurjar LR. Policies and schemes for
development of sheep husbandry in India. pp 159-165.
Sankhyan SK and Sharma SC. Feed and fodder resources for

sheep and their nutritive values. pp 44-51.

Shakyawar DB and Kadam V. Wool shearing, grading and
quality evaluation. pp 149-153.

Sharma DK and Sharma SR. Ethno-veterinary practices in
sheep husbandry. pp 103-107.

Sharma RC, Gowane GR, Kumar Arun and Kumar R.. Prolific
sheep: significance in augmenting mutton production. pp
11-21.

Sharma SC, Roop Chand and Chaturvedi RP. Establishment
of grassland and pasture for higher fodder production. pp
61-65.

Singh Raghvendar and Mohapatra Arpita. Properties and
therapeutic potential of sheep milk. pp 85-86.

Sonawane GG, Kumar Jyoti and Pandian SJ. Pathology of
important sheep and goat diseases. pp 124-131.

Swarnkar CP. Therapeutic management of important

infectious diseases of small ruminants. pp 108-117.

In: Quality Control and Wet Processing of Textiles, Jul 10-
30,2019, ICAR-CSWRI, Avikanagar

Gowane GR. Statistical analysis of test results. pp 39-46.

Jose S. Application of spectroscopy in textiles. pp 33-38.

Jose S. Pre-treatment for natural fibres. pp 47-52.

Jose S. Analytical tools in textile chemistry. pp 70-76.

Kadam VV. Fabric quality: parameters and testing. pp 16-24.

Kadam VV and Jose S. Nano-finishing of textiles. pp 59-62.

Kumar A. and Shakywar DB. Carpet quality assessment. pp
25-32.

Kumar A. Dyeing of natural fibres. pp 53-58.
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Shakyawar DB. Natural Fibres: A choice for sustainable
fashion. pp 1-7.

Shakywar DB. Eco-friendly synthesis of nanomaterials.
pp 67-69.

Shanmugam N. Fibre identification and analysis of fibre and
yarn properties. Pp 8-15.

Shanmugam N. Testing for colour fastness properties.
pp 63-66.

In: Quality Evaluation and Value Addition to Sheep
Produce with Special Reference to Wool and Mutton,
ICAR sponsored short course, Sep 16-25, 2019, ICAR-
CSWRI, Avikanagar

Gadekar YP, Soni A and Shinde AK. Slaughter waste
management. pp 174-180.

Gadekar YP, Soni A and Shinde AK. Value addition to mutton
for diversified and functional product. pp 140-146.

Gowane GR. Experimental design and statistical analysis of
data. pp 181.

Jose S. Physical and chemical properties of wool. pp67-71.

Jose S. Chemical processing of wool. pp 102-107.

Kadam VV. Wool impurities and its removal. pp 72-75.

Kadam VV. Wool follicle development, fibre microstructure
and quality. pp 54-60.

Kadam VV, Gadekar YP. Nanotechnology applications in wool
and meat products. pp 120-125.

Kumar A. Yarn manufacturing — Woollen, worsted and Dref
spinning. pp 76-83.

Kumar A, Mallick, Misra SS and Gowane GR. Sheep genetic
resources and their improvement for mutton and wool
production. pp 11-20.

Kumar A. Fabric, carpet and felt manufacturing. pp 84-93.

Kumar J, Pandian, SJ, Sonawane GG and Sharma SR. Meat
borne infections and intoxications and their control. pp
147-152.

Naqgvi SMK and Shinde AK. Present status and prospects of
sheep farming for wool and mutton production. pp 1-10.
Sahoo A. Nutrition and feeding of sheep for meat and wool

production. pp 21-29.

Saxena VK and Vedamurthy GV. Molecular techniques for
detection of food-borne pathogens for ensuring food
safety. pp 167-173.

Shakyawar DB. Introduction to wool and speciality fibres. pp
47-53.
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Shakyawar DB. Indian wool: shearing, skirting, grading and
marketing. pp 61-66.

Shakyawar DB. Waste management in wool processing. pp
115-119.

Shinde AK, Gadekar YP and Soni A. Prospects of dairy sheep
in the country: a way forward. pp 30-41.

Sharma SR, Gadekar YP and Pandian SJ. Quality control of
meat and milk products. pp 153-166.

Shanmugam N. Quality evaluation of yarn and fabric. pp 94-101.

Shanmugam N. Products and applications of wool. pp 108-114.

Singh R and Mohapatra A. Sheep milk: Nature's boon to
mankind. pp 42-46.

Sonawane GG, Sharma SR, Kumar J and Pandian SJ. Ante-
mortem and post-mortem examination of sheep. pp 126-131.

Soni A. Gadekar YP and Shinde AK. Carcass evaluation of
sheep for hygienic meat production. pp 132-139.

In: Winter School on “Livestock Production and Climate
Change: Impact, Adaptation and Mitigation”, from Sep
24to Oct 14,2019, ICAR-NIANP, Bengaluru

Naqvi, SMK and Kumar, V.2019. Shelter and feeding
strategies to combat effect of climate change on sheep
production.

In: Training mannual of MANAGE, Hyderabad sponsored
program on Certified Livestock AdvisorCourse on “A
holistic approach to sheep production” for Veterinary
Officers, from Nov 21 to Dec 5, 2019, ICAR-CSWRI
Avikanagar

Bhatt RS. Advances in feeding for enhanced mutton
production. pp 87-96.
Devi Indu, Kumar Rajiv and Kumar Arun. Record keeping in
sheep husbandry practices. pp 23-27.
Gadekar YP, Soni Arvind and Shinde AK. Sheep meat
processing and marketing. pp 147-152.
Gowane GR and Kumar Arun. Sheep breeds and scientific
breedingin India. pp 18-20
Gurjar LR and Raj Kumar. Role of extension services in sheep
husbandry. pp 166-168.
Kadam V, Shakyawar DB and Kumar Ajay. Wool harvesting,
processing and value addition. pp 157-160.
Khan FA. Alternative methods for controlling gastrointestinal
nematode infection in sheep pp 130-139.
Krishnappa B, Mahla AS, Kumar D and Singh Raghavendar.
Early pregnancy tests and imaging techniques in sheep.
pp 51-58.
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Kumar Arun, Mallick PK, Gowane GR, Misra SS and Sharma
RC. Breeding policies and schemes for sheep production
inIndia. pp 10-17.

Kumar D and Saxena VK. Reproductive physiology of sheep.
pp 36-45.

Kumar Jyoti, Pandian SJ, Sonawane GG, Swarnkar CP and
Sharma SR. Infectious diseases of economic importance
insheep. pp 112-120.

Mahla AS, Krishnappa B and Dangi SS. Abortion in sheep in
India. pp 59-68.

Mallick PK, Chauhan | and Gowane GR. Sheep purchase,
quarantine, isolation, transportation guidelines. pp 7-9.
Misra SS and Chauhan I. Indices of profit in sheep rearing. pp

21-22.

Mohapatra Arpita and De K. Stress in sheep and its impact on
production. pp 69-71.

NaqviSMK and Shinde AK. Present status and prospects of
sheep farming for wool and mutton production. pp 1-6.

Pandian SJ, Kumar Jyoti, Sonawane GG, Khan FA and
Sharma SR. Non-infectious diseases of economic
importance in sheep. pp 121-129.

Paul RK, Krishnappa B, Sangrathna B and Kumar D. Recent
techniques of semen evaluation. pp 46-50.

Sahoo A and Sarkar Srobana. Neonatal sheep: Care and
management. pp 97-99.

Sankhyan SK. Role of trace elements, minerals and vitamins
in small ruminant feeding. pp 72-79.

Shanmugam N and Jose S. Wool production, quality and
waste management. pp 161-165.

Sharma RC, Gowane GR, Kumar Arun and Chauhan |. Prolific
sheep: Indian experience. pp 28-33.

Sharma SC, Lal B and Meena RL. Fodder production and
processing for sheep. pp 80-86.

Sharma SR, Pandian SJ, Kumar Jyoti and Sonawane GG.
Preventive health interventions in sheep. pp 145-146.

Singh Raghvendar and Mohapatra Arpita. Uniqueness of
sheep physiology and adaptation in tropics and temperate
regions. pp 34-35.

Sonawane GG., Pandian SJ, Kumar Jyoti and Sharma SR.
Importance of clinical pathology in the diagnosis of sheep
diseases. pp 140-144.

Soni Arvind, Gadekar YP and Shinde AK. Food-borne
diseases of animal origin: An overview. pp 153-156.

Swarnkar CP. Gastrointestinal nematodes: Epidemiology,
anthelmintic resistance and management in small
ruminants. pp 100-111.
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In: Workshop on Innovative tool for teaching in Animal
Physiology, from Dec 10-12, 2019, ICAR-NDRI, Karnal

Kumar V. 2019. Methodologies for effective teaching in Animal
Physiology.
Popular articles /Pamphlets / Folders

Popular articles

AR Q. TRER, o1 HAR R, arfa @ &R Wik Rig
Mee| 2019 | WY & B 9 AR fafdy Iare| @d,
72: 44—46 |

37 <, ISTGAR, I I TrT UG AT HETITST | U Tl bl
e Tfafaftr & wdee o wieemsit @1 e | I uyg

AR TR &RI, HIATA gRT FUIRT "I Yol

I 3D, IS 5761 |

At A1, T 31efl Td a1eiies AR | 2019 | Y &3 H AT Bl
UINUI-Yde | b & H Y IeH o B Ubrard Sl
TUITCl Gae | WIhau—dald b &3 JJH AR,

T RIe ATHET AT, dIBTR, TS 131—138 |

ATTTer BT, TR T A, S eiTe, G T T SR Sy
ATE_ | 2019 | ITBTC TR I HHG AT | TR, 72: 41—43 |

RS1T AR, 3FR [ AHT Td 00T FAR | 2019 | TS &5 B
forg \AfRd ¥ UG 9H< BT UTel: Ud |HIET | HiN—siiad,
fa<iig afd, gss 23—25 |
T T & TRl | 2019 | HTRG U3 H TS BT A=D
TdE ST SEHT Y A9 g, ATHIgu—db=1d Y &
LT SRR, SR |

Indu Devi,Sharma RC and Kumar A. 2019. Bahuprajnak
Avishaan bhed se adhik aay. Kheti (Nov Issue): 3-6.

Jose S. 2019. Peanut skin: A source of sustainable ecofriendly

dye for textiles. Freedom blog.

Raj Kumar, Meena RL, Gurjar LR, Indu Devi, Sahoo A, Rohilla
PP and Singh SK. 2019. Memnaprash: A boon to sheep
farmers for harnessing higher lamb weight. Indian Farming
69:07-08.

In: Scientific Rabbit Rearing Manual (SK Sankhyan, RS
Bhatt, Raj Kumar, SJ Pandian, Arvind and A Sahoo,
Eds.), ICAR-CSWRI, Avikanagar

Balaganur K, Mahla AS and Kumar D. 2019. Reproductive
diseases / disorders and their management in commercial
rabbitry. pp. 31-33.
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Dangi SS, Kumar V, Mahla AS and Kumar D. 2019.
Information about basic physiology of rabbit. pp. 6-7.

Kumar D, Balaganur K and Mahla AS. 2019. Reproduction in
rabbits. pp. 15-17.

KumarV, Dangi SS, Paul RK, Kumar D, Naqvi SMK and Singh
R. 2019. Environmental factors affecting rabbit farming
and preventive measures.pp. 26-28.

Saxena VK. 2019. Importance of Ethics in Rabbit Rearing.pp.
29-30.

Folders

3FRMP FAR, AT I, AN @TUeT, T=a abreT, ™7 37el g
T & THe | 2019 | WSl H B THEM ATIai T FeR B

I fafdy | M @.aT U~ WS TG ST STHTT R,
7% &3 IR, fIHTR |

T 37ell, U & AT, far I, el aroet, ave YaTer ud
3RS HAR | 2019 | Y &7 H &1 AR U B & oy
CO-4 Hax AR WM. MFAT-DI W€ Td
SR AT, A% &A1 IR, PR |

T 3Tefl, A & Aoell, e 91, Iy @ae, =wa+ UahreT ud
3TIH FAR | 2019 | 7% &5 GRReIfra! 7wl & forg ur
S aTell 9 SR ART aRafcrdl | AL@pAd - 9
T S AT HEAH, 7% &1 uReR, iR |

ST TR AT, T G 387, 11 & #1feras Ud 31evT AR | S1fdd A
IcTed & oy AEYRT W | T 9 U1 O, AAGRT, WI.EH.AT.
—H1T W U4 S AT AL, AfABIR |

Gowane GR, Misra SS, Mallick PK, Sharma LM, Akram N and
Kumar Arun. 2019. Standard Operation Procedures.
MSSP, Malpura, ICAR-CSWRI, 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.
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Thirumaran SMK, Pachaiyappan K, Thirumurugan P, Nagarajan
G, Rajendiran AS and Murali G. 2019. PPR disease. SRRC,
Mannavanur.

Thirumaran SMK, Pachaiyappan K, Thirumurugan P,
Nagarajan G, Rajendiran AS and Murali G. 2019. Blue
Tongue disease. SRRC, Mannavanur.

Thirumaran SMK, Pachaiyappan K, Thirumurugan P,
Nagarajan G, Rajendiran AS and Murali G. 2019. Disease

prevention in sheep husbandry. SRRC, Mannavanur.

Broadcasting Programme

Participant Date Agency

RC Sharma 15.01.2019  AllIndia Radio, Jaipur
27.05.2019
26.10.2019

Arvind Soni 13.03.2019  AllIndia Radio, Jaipur
20.06.2019

Raghvendar Singh  09.10.2019  AllIndia Radio, Jaipur
06.12.2019

YP Gadekar 12.07.2019  AllIndia Radio, Jaipur

AS Rajendiran 16.10.2019  AllIndia
Radio,Kodiakanal
Arpita Mohapatra 11.12.2019  AllIndia Radio, Jaipur
Vijay Kumar 11.12.2019  AllIndia Radio, Jaipur
Ajay Kumar 24.12.2019  AllIndia Radio, Jaipur

Telecasting Programme

Participant Date Agency
SR Sharma 17.01.2019 HelloKisan,
DD Kisan, New Delhi
ICAR-CSWRI 06.03.2019  Gaon Connection TV
channel, YouTube
(http://bit.ly/2Y3ISE5)
Arun Kumar 16.05.2019 HelloKisan, DD Kisan,
21.11.2019 New Delhi
ICAR-CSIVRI
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Contributors Year Sequence Accession No.
Rajiv Kumar, Meena AS, 2019 K33 mRNA of Magra sheep (4) MN514626 to MN514629
Ajay Kumar, Chopra A KRT1.2 (exon 1) of Magra sheep (3) MN128708 to MN128710
and Kumar Arun KRT1.2 (exon 6, 7) of Magra sheep (4) MN418064 to MN418067
Meena AS, Kumar Rajiv, 2019  KRT1.2 (exon 4, 5) of Magra sheep (7) MN418057 to MN418063
Kumar Ajay, Chopra A
and Kumar Arun
Meena AS, Kumar Rajiv, 2019 K82 mRNA of Magra sheep (3) MN635610 to MN635612
Chopra A and Kumar Arun K82 mRNA of Malpura sheep (2) MN635613 to MN635613
Rajiv Kumar, RC Sharma, 2019  5-UTR region of BMPR1B gene in prolific Avishaan sheep (3) MN128705 to MN128707
GR Gowane and 5'- UTR region of BMPR1B gene in prolific Garole sheep (2) MN514630 to MN514631
Arun Kumar 5'- UTR region of BMPR1B gene in Malpura sheep (2) MN514632 to MN514633
5'- UTR region of BMPR1B gene in Patanwadi sheep (2) MN514634 to MN514635
Exon 8 region of BMPR1B gene in Garole sheep (1) MN720162
Exon 8 region of BMPR1B gene in Malpura sheep (2) MN720163 to MN720164
Exon 8 region of BMPR1B gene in Patanwadi sheep (2) MN720165 to MN720166
Exon 8 region of BMPR1B gene in Avishaan sheep (2) MN720167 to MN720168
Sahoo A Streptococcus lutetiensis RSAA21 MH455236
Streptococcus lutetiensis RSAA23 MH455237
Lactococcus lactis RSAA24 MH455238
Lactococcus garvieae RSAA26 MH455239
Bacillus firmus RSAA27 MH455240
Lactococcus lactis RSAA28 MH455241
Streptococcus gallolyticus RSAA30 MH455242
Bacillus firmus RSAA 31 MH455243
Streptococcus lutetiensis RSAA33 MH455244
Bacillus sp. RSAA34 MH455245
Bacillus coagulans RSAA35 MH455246
Clostridium botulinum RSAA36 MH455247
Streptococcus sp. RSAA37 MH455248
Lactobacillus sp. RSAA38 MH455249
Streptococcus gallolyticus RSAA39 MH455250
Streptococcus sp. RSAA40, 41, 45 MH455251, 52, 56
Bacillus sp. RSAA42 MH455253
Streptococcus bovis RSAA43, 44 MH455254, 55
Millionella massiliensis RSAA46 MH455236
Rarimicrobium hominis RSAA47 MH455237
Pyramidobacter piscolensis RSAA48 MH455238
Christensenella massiliensis RSAA49 MH455239
Actinomyces ruminicola RSAA50 MH455240
Bacillus patramycoides RSAA53 MH455241
Actinomyces massiliensis RSAA54 MH455242
Propionibacterium acidifaciens RSAA55 MH455243
Clostridium sporogenes RSAA56 MH455244
MH455245
Nagarajan G, Dinesh 2019  Double stranded RNA binding protein gene of Orf virus MN513052

Babu KS, Thirumaran
SMK, Thirumurugan P
Murali G, Pachaiyappan
Murali G, Pachaiyappan
K and Rajendiran AS

from Kodai hills

ICAR-CSINVRI
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Awards and Recognition

Recepiant/s Year Award/Recognition Venue

ICAR-CSWRI 2019  3IfAYST @I a¥ 2017—18 F forg NASC Complex, New Delhi
orereiepR faEmedi @l uf¥ier qRepR

Arun Kumar 2019  Distinguish Scientist Award ICAR-NRC on Seed Spices, Ajmer

YP Gadekar, Arvind Soni, 2019
AK Shinde and RS Bhatt
Swarnkar CP, Khan FA and
Singh D

Chopra A, Narula HK, 2019
Kumar Ashok and

Prince LLL

Gadekar YP, Soni A, 2019
Shinde AK and Sahoo A

Gadekar YP, Soni A, 2019

Shinde AK and Bhatt RS

Soni A, Gadekar YP, 2019
Shinde AK and Bhatt RS
Meel SK, Pandey A, 2019

Gadekar YP, Soni A,
Gurjar AS and Chauhan VK

Talukder S, Mendiratta SK, 2019
Kumar RR, Soni A, Chand S,
Agrawal RK and Bardhan D

Soni A, Mendiratta SK, 2019
Talukder S, Kumar RR,

Chand S, Gadekar YP

and Jaiswal RK

Thakur N, Mendiratta 2019
SK, Chauhan G,

Agarwal RK and Soni A

Kumar S, Kandeepan G, 2019
Soni A and Vishnuraj

Arun Kumar, A Sahoo, 2019
AK Shinde, FA Khan,

and CP Swarnkar

AK Shinde 2019

Best oral presentation

Best oral Presentation

Best Oral presentation

Best Poster presentation

Best Oral presentation

Best Poster presentation

Best Oral presentation

Best Oral presentation

Best Oral presentation

Best Poster presentation

Invited/Lead speaker

Invited/Lead speaker

National Seminar on Current Scenario and
Future Strategies for Augmenting Productivity
of Small Ruminants, BASU, Patna

National Symposium on Animal Genetic
Resources for Food and Social Security and
XVI Annual Convention of SOCDAB, ICAR-
NBAGR, Karnal

International Symposium and Conference
“‘IMSACON-IX”, CSK HPKV, Palampur

National Seminar on Current Scenario and
Future Strategies for Augmenting Productivity
of Small Ruminants, BASU, Patna

International Symposium and Conference
“IMSACON-IX", CSK HPKV, Palampur

International Symposium and Conference
“IMSACON-IX", CSK HPKV, Palampur

International Symposium and Conference
“IMSACON-IX”, CSK HPKYV, Palampur

International Symposium and Conference
“IMSACON-IX", CSK HPKV, Palampur

International Symposium and Conference
“IMSACON-IX”, CSK HPKV, Palampur

International Symposium and Conference
“‘IMSACON-IX”, CSK HPKV, Palampur

National Seminar on Current Scenario and
Future Strategies for Augmenting Productivity
of Small Ruminants, BASU, Patna

International Symposium and Conference of
Indian Meat Science Association on Advances
in Production, Processing and Quality
Assurance of Muscle Foods for Improved
Health and Nutritional Security. CSHPKVV,
Palampur

National Seminar on Prospects of

Goat in India: A pathway for Sustainable
Livelihood Security, Nanaji Deshmukh State
Veterinary University, Jabalpur

Importance of small Ruminants Farming
Systems in Livelihood under changing
Climate, Winter School on Livestock and
Climate Change: Impact, Adaptation and
Mitigation, NIANP, Bengaluru
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Recepiant /s Year Award/Recognition Venue

Arun Kumar 2019  Invited/Lead speaker National Conference on Livelihood
improvement through sustainable Livestock
Production, ICAR- CIRC, Meerut
Annual Review Conference of KVK zonal
ATARI-Jodhpur Technological breakthrough
for sheep production in Rajasthan, MPAUT,
Udaipur

DB Shakyawar 2019  Invited/Lead speaker Golden Jubilee International Conference on
New Millinnia Agriculture Novel Trends and
Future Scenario, CCS HAU, Hisar
International Conference on Advance in
Textile Materials and Processes, UPTTI,

Kanpur

CP Swarnkar 2019  Invited/Lead speaker Workshop on Sheep Data Base Management
System, ICAR-CSWRI, Avikanagar

Ajay Kumar 2019  Invited/Lead speaker UP Textile Technology Institute, Kanpur

VV Kadam 2019  Invited/Lead speaker UP Textile Technology Institute, Kanpur
College of Textiles, CCS HAU, Hisar

Seiko Jose 2019  Invited/Lead speaker UP Textile Technology Institute, Kanpur

YP Gadekar 2019  Invited/Lead speaker Model Training Course on Model Goat

Management Practices and Value Addition in
Goat Products, ICAR-CIRG, Makhdoom

ICAR-CSWRI 2019 1% prize for exhibition National Sarson Vigyan Mela, ICAR-DRMR
Bharatpur
Farmer fair at ICAR-NRCSS, Ajmer
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Participation in Conferences / Meetings / Workshops / Symposia / Trainings / Deputations / Interactive

Meet / Kisan Goshti

Scientist(s)

Participation

Raghvendar
Singh

Arun Kumar

A Sahoo

AK Shinde

National Seminar of Indian Society for Sheep and Goat Production and Utilization at BASU, Patna, 14-16
Feb, 2019

MDP on Leadership Development (A Pre-RMP Programme) at ICAR-NAARM, Hyderabad, 11-22 Jun, 2019
Pashu Aaarogya Mela at Mathura, 11 Sep, 2019

37" meeting of Governing Body of Central Wool Development Board at Udyog Bhawan, New Delhi, 17-18
Sep, 2019

Interactive Meet at Birla Institute of Scientific Research, Jaipur, 9 Oct, 2019

26" Foundation Day at ICAR-DRMR, Bharatpur, 20 Oct, 2019

Scientific Advisory Committee meeting at KVK Chomu, Jaipur, 21 Oct, 2019

Meeting of Human Ethical Committee at BPS Institute of Higher Learning, Khanpur Kalan, (BPS Mahila
Viswavidyalaya), Government of Haryana as VC nominee, 22 Oct, 2019

National Dialogue on Land Use for Integrated Livestock Development at NASC Complex, New Delhi, 1-2 Nov, 2019
National Conference on Livelihood Improvement through Sustainable Livestock Production at ICAR-CIRC,
Meerut, 3-4 Nov, 2019

Meeting with Senior Officers of Government of Rajasthan at Planning/Coordination Department, Government
of Rajasthan, 8 Nov, 2019

Annual Review Meet for Network Project on Sheep Improvement and Mega Sheep Seed Projectat NASC
Complex, New Delhi, 25-26 Nov, 2019

Kisan Goshti at Kotda village of Bikaner in Magra Field Project under Network Project on Sheep Improvement
programme, 29 Nov, 2019

Farmer Scientist Interactive Meet at ICAR-CSWRI, Avikanagar, 10 Dec, 2019

Workshop on Sheep Data Base Management System at ICAR-CSWRI, Avikanagar, 8-10 Jan, 2019
XXV Meeting of ICAR-Regional Committee No. VI, Agricultural University, Anand, Gujarat, 4-5 Feb, 2019
National Seminar of Indian Society for Sheep and Goat Production and Utilization at BASU, Patna, 14-16
Feb, 2019

Exhibition and Scientist-Farmer interaction at ARC-Bikaner, 4 Apr, 2019

Meeting of Advisory Board on Skill development training program for sheep goat and rabbit rearing at
NABARD, Jaipur, 25 Jun, 2019

Annual Review Meeting of KVK-ATARI zone Jodhpur at MPAUT, Udaipur, 11 Jul, 2019

Brainstorming Session on Technological innovations and strategies for farmers' prosperity in Rajasthan at
NASC complex, New Delhi, 13 Jul, 2019

Kishan Gausthi during visit of Honourable MoS Agriculture Sh Kailash ji Choudhary at ARC Bikaner, 29 Aug,
2019

Machine shearing of sheep at ICAR-CSWRI, Avikanagar, 4-14 Oct, 2019

National Conference on Livelihood improvement through sustainable livestock production at CIRC, Meerut,
3-4 Nov, 2019

3" Global Meet on Science and technology for ensuring food and nutritional security at ICAR-NRC on Seed
Spices, Ajmer, 1-3 Dec, 2019

Workshop on Livestock improvement through artificial insemination at NASC, New Delhi, 6 Dec, 2019
Farmer Scientist Interactive Meet at ICAR-CSWRI, Avikanagar, 10 Dec, 2019

National Seminar of Indian Society for Sheep and Goat Production and Utilization at BASU, Patna, 14-16
Feb, 2019
Farmer Scientist Interactive Meet at ICAR-CSWRI, Avikanagar, 10 Dec, 2019

National Seminar of Indian Society for Sheep and Goat Production and Utilization at BASU, Patna, 14-16
Feb, 2019

State Level Executive Committee (SLECT) Meeting of Integrated Development for Small Ruminants and
Rabbits, Secretariat, Government of Rajasthan Jaipur, 15 Jul, 2019
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Scientist (s)

Participation

SR Sharma
RC Sharma

N Shanmugam

FA Khan

AS Rajendiran

Workshop on Policy for Scientific Social Responsibility (SSR), organised by TIFAC and NIAM at State
Institute of Agriculture Management, Jaipur, 13 Aug, 2019

Farmer Scientist Interactive Meet at ICAR-CSWRI, Avikanagar, 10 Dec, 2019
Farmer Scientist Interactive Meet at ICAR-CSWRI, Avikanagar, 10 Dec, 2019

National Seminar of Indian Society for Sheep and Goat Production and Utilization at BASU, Patna, 14-16
Feb, 2019

National Seminar of Indian Society for Sheep and Goat Production and Utilization at BASU, Patna,14-16
Feb, 2019

Annual workshop of All India Network Programme on Gastrointestinal Parasitism at NASC Complex, New
Delhi, 12 Aug, 2019

International Conference on Biotechnological advances in Medicinal Plants and Natural Products at Green
city University, Bangaluru, 19-20 Sep, 2019

Workshop and Review Meeting of ZTMUs/ITMUs/ABIs at NASC Complex, New Delhi, 4-5 Oct, 2019

XXVImeeting of ICAR regional committee No. VIII, ICAR-Indian Institute of Horticultural Research,
Bengaluru, 6-7 Sep, 2019

Davendra National Seminar of Indian Society for Sheep and Goat Production and Utilization at BASU, Patna, 14-16 Feb,

Kumar 2019
Workshop for Vigilance Officer of ICAR at ICAR-NAARM, Hyderabad, 31 Oct- 1 Nov, 2019
Farmer Scientist Interactive Meet at ICAR-CSWRI, Avikanagar, 10 Dec, 2019

PK Mallick Farmer Scientist Interactive Meet at ICAR-CSWRI, Avikanagar, 10 Dec, 2019

HK Narula XVI SOCDAB National Symposium: Animal Genetic Resources for Food and Social Security, (CAR-NBAGR,
Karnal, 7-8 Feb, 2019

Vijay Kumar Workshop on Innovative tool for teaching in Animal Physiology at ICAR-NDRI, Karnal, 10-12 Dec, 2019

CP Swarnkar XXV Meeting of ICAR-Regional Committee No. VI, Agricultural University, Anand, Gujarat, 4-5 Feb, 2019
National Seminar of Indian Society for Sheep and Goat Production and Utilization at BASU, Patna, 14-16 Feb,
2019
Annual workshop of All India Network Programme on Gastrointestinal Parasitism at NASC Complex, New
Delhi, 12 Aug, 2019
Farmer Scientist Interactive Meet at ICAR-CSWRI, Avikanagar, 10 Dec, 2019

GR Gowane Farmer Scientist Interactive Meet at ICAR-CSWRI, Avikanagar, 10 Dec, 2019

Ashish Chopra XVI SOCDAB National Symposium: Animal Genetic Resources for Food and Social Security, (CAR-NBAGR,
Karnal, 7-8 Feb, 2019

SJ Pandian Farmer Scientist Interactive Meet at ICAR-CSWRI, Avikanagar, 10 Dec, 2019

RajKumar Farmer Scientist Interactive Meet at ICAR-CSWRI, Avikanagar, 10 Dec, 2019
Skill development training programme under Agriculture Skill council of Indiaat KVK, Udaipur, 17-19 Dec,2019

YP Gadekar National Seminar of Indian Society for Sheep and Goat Production and Utilization at BASU, Patna, 14-16 Feb, 2019
International Symposium and 9" Conference of Indian Meat Science Association, CSK HPKV, Palampur, HP,
6-8 Nov, 2019

Arvind Soni International Symposium and 9" Conference of Indian Meat Science Association, CSK HPKV, Palampur, HP,
6-8 Nov, 2019
IV" convention of AMST and National Seminar, NTR CoVS, Gannavaram, AP, 6-7 Feb, 2019

ICAR-CSINVRI
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ADF
ADG
AgNPs
Al
AICRP
ALH
ARC
ATMA
BMPR
bp
BUN
BZ
CAZRI
CE
CEP
CFB
CFs
CFY
CIRB
CIRG
CLA
CO,-e
CP
CRISP
Csl
CSWRI
CT
CWMP
DARE

DAS
DBT
DCPI
DDM
DEAE
DFA
DFY
DM
DMI
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ABBREVIATIONS
Acid Detergent Fibre DMY
Average Daily Gain DNA
Silver Nano Particles DPPH
Avrtificial Insemination DRMR
All India Coordinated Research Project DST
Amplitude of Lateral Head Displacement EADR
Arid Region Campus EDX
Agriculture Technology Management Agency ENTV-1
Bone Morphogenetic Protein Receptor EPE
Base Pair EPG
Blood Urea Nitrogen ET
Benzimidazole EYCG
Central Arid Zone Research Institute FCR
Carbon Efficiency FEC
Cauda Epididymal Plasma FecB
Complete Feed Block FE-SEM
Carbon Footprints FTIR
Carbon Footprint Yield GA
Central Institute for Research on Buffalo GAPDH
Central Institute for Research on Goats GFY
Conjugated Linolenic Acid Gl
Carbondioxide Equivalent GMM
Crude Protein GnRH
Cysteine-Rich Secretory Protein GSS
Carbon Sustainability Index :
Central Sheep and Wool Research Institute HA
Condensed Tannin b
Conventional Worm Management Programme FRD
Department of Agricultural Research and mT
Education ICD
Days After Sowing AR
Department of Biotechnology ICAR
Digestible Crude Protein Intake ISSGPU
Digestible Dry Matter VR
Diethylaminoethyl D
Dry Fodder Accumulation kD
Dry Fodder Yield KVAFSU
Dry Matter
Dry Matter Intake L,

Dry Matter Yield

Deoxyribose Nucleic Acid

2,2- diphenyl-1-picrylhydrazyl
Directorate of Rapeseed Mustard Research
Department of Science and Technology
Equivalent Average Death Rate

Energy Dispersive X-ray Spectroscopy
Enzootic Nasal Tumor Virus-1

Ewe Productive Efficiency

Eggs Per Gram

Enterotoxaemia

Egg Yolk Citrate Glucose

Feed Conversion Ratio

Fecal Egg Count

Fecundity Booroola

Field Emission-Scanning Electron Microscopy
Fourier Transform Infrared

German Angora

Glyceraldehyde 3-Phosphate Dehydrogenase
Greasy Fleece Yield

Gastrointestinal

GM x Malpura

Gonadotrophin Releasing Hormone
General Systemic State

Hour

Haemagglutination

Haemoglobin

Human Resource Development
Hydrolysable Tannin

Indian Institute of Craft Designing
Indian Agricultural Research Institute
Indian Council of Agricultural Research

Indian Society for Sheep and Goat Production
and Utilization

Indian Veterinary Research Institute
Johne's Disease
Kilo Dalton

Karnataka Veterinary, Animal and Fisheries
Sciences University

Larvae fourth stage

ICAR-CSWRI



LL

LRS

LSB

LSw
LwB
LWw
MANAGE

MAP
MC

ME
MEI
MGMG
MHC
MJ
MLT
MPKV
MR
msl|
MSSP
MWMP
NAARM

NCBI
NDF
NGO
NICRA

NTRS
NWPSI
oM
ORF

P,

PC

PCR

PG
PGRIAS

PM
PPR
PUFA
QRT

Lactation Length

Livestock Research Station
Litter Size at Birth

Litter Size at Weaning
Litter Weight at Birth

Litter Weight at Weaning

National Institute of Agricultural Extension
Management

Mycobacterium avium subsp. paratuberculosis
Maize Cake

Metabolizable Energy

Metabolizable Energy Intake

Mera Goan Mera Gourav

Major Histocompitability

Mili Jule

Melatonin

Mahatama Phule Krishi Vishvavidyalaya
Milk Replacer

Mean Sea Level

Mega Sheep Seed Project

Modified Worm Management Program

National Academy of Agricultural Research
Management

National Centre for Biotechnology Information
Neutral Detergent Fibre
Non Governmental Organization

National Innovations on Climate Resilient
Agriculture

Northern Temperate Regional Station
Network Programme on Sheep Improvement
OrganicMatter

Open Reading Frame

Progesterone

Project Coordinator

Polymerase Chain Reaction

Postgraduation

Post Graduate Research Institute in Animal
Sciences

Post Mortem
Peste-des-Petits Ruminants
Poly Unsaturated Fatty Acid

Quinquennial Review Team

ICAR-CSINVRI

RAJUVAS

RAC
RBC
RBPT
RDN
RE
RH
Rline
RNA
RT-PCR
SB
SC
SCFA
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Rajasthan University of Veterinary and Animal
Sciences

Rsearch Advisory Committee
Red Blood Cell

Rose Bengal Plate Test
Recommended Dose of Nitrogen
Restriction Enxyme

Relative Humidity
Resistance-line

Ribonucleic Acid

Real time Polymerase Chain Reaction
Sheep Breeding

Soviet Chinchilla

Short Chain Fatty Acid

SDS-PAGE Sodium Dodocyl Sulfate — Polyacrlamide Gel

SCSP
SEM
Sline
SodA

SOC

SRL
SRRC
SSCP
SVVU
TANUVAS

TBARS
TCA-ppt-N
THI
THR
TLMY
TOT
TPI
TSP
UPF
UTR
uv
VTCC
WCI
WG

Electrophoresis

Schedule Caste Sub Plan

Scanning Electron Microscopy
Susceptible-line

Super Oxide Dismutase A

Soil Organic Matter

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
Trichloroacetic acid-Percipitated-Nitrogen
Thermal Humidity Index

Thrombogenic Index

Total Lactation Milk Yield

Transfer of Technology

Twist PerInch

Tribal Sub-Plan

Ultrviolet Protection Factor

Yntranslated Region

Ultraviolet

Veterinary Type Culture Collection

Wind Chill Index

White Giant
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Scientific, Technical and Administrative Staff

(As on 31.12.2019)
Dr Raghvendar Singh, Director (Acting)

Animal Genetics and Breeding Division

Dr Arun Kumar
DrR.C.Sharma
DrP.K. Mallick
DrS.S. Misra

Dr Rajiv Kumar

Mr A.S. Meena

Dr Om Prakash Koli
MrY.R. Meena
MrR.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 S.C. Sharma
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 (Acting)

Principal Scientist
Principal Scientist
Principal Scientist
Scientist

Scientist

CTO (Farm Manager)
Technical Officer
Technical Officer

Technical Officer

Principal Scientist & Head (Acting)

Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Scientist

Scientist

CTO

ACTO

Senior Technical Officer

Technical Officer

Physiology and Biochemistry Division

Dr Raghvendar Singh
Dr S.M.K. Naqvi

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
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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)

Dr S.J. Pandian
Dr D.K. Sharma
Dr S. Rajapandi

Sr. Scientist
Scientist (On study leave)
ACTO

Textile Manufacturing and Textile Chemistry Division

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

Serior Scientist

Scientist

Scientist (On study leave)
Scientist (On study leave)
ACTO

Technical Officer

Transfer of Technology and Social Science Division

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

Principal Scientist & I/C
Scientist

Scientist

Scientist

CTO (Vety Officer)
CTO

ACTO

Technical Officer

Livestock Products Technology Section

Dr A.K. Shinde
Dr Y.P. Gadekar
Dr Arvind Soni

Principal Scientist & I/C
Scientist
Scientist

Prioritization, Monitoring and Evaluation

Dr A.K. Shinde
Dr C.P. Swarnkar
Dr Y.P. Gadekar
Mr J.P. Meena
Mr S.C.Dayama

ATIC

Dr Raj Kumar
Mr B.S. Sahu

Sport Section

Dr Davendra Kumar

Principal Scientist & I/C
Scientist (SG)

Scientist

ACTO

Technical Officer

Scientist & I/C
Chief Technical Officer

Principal Scientist & I/C

Network Programme on Sheep Improvement Cell

Dr Arun Kumar Tomar
Mega Sheep Seed Project Cell

Dr Arun Kumar Tomar

Dr S.S. Misra

Principal Scientist & I/C

Principal Scientist & I/C
Principal Scientist

ICAR-CSWRI



Rabbit Unit

Dr R.S. Bhatt
Mr S.L. Ahari

Farm Section

Mr Shyam Singh
Mr S.R. Meena
Mr M.R. Meena
Mr J.P. Bairwa

Feed Technology

Dr R.S. Bhatt
Mr M.C. Meena

Principal Scientist
Technical Officer

CTO (Farm Supdt) & I/C
ACTO
ACTO
Senior Technical Officer

Principal Scientist & I/C
ACTO

Human Resource Development Section

Dr S.K. Sankhyan
Dr V.V. Kadam

Principal Scientist & I/C
Scientist

Agriculture Knowledge Management Unit

Mr Naveen Kumar Yadav
Library

Mr Ved Prakash Singh

AD (OL) & I/C

CTo &l/C

Institute Technology Management Unit

Dr F.A. Khan

Hindi Cell

Mr Naveen Kumar Yadav
Right to Information Cell
Mr Neeraj Tanwar
Vigilance Cell

Dr Davendra Kumar
Tribal Sub-plan Cell

Dr S.L. Sisodia

Public Relation Cell

Dr R.C. Sharma
Mr J.P. Meena

Guest house (Jaipur)

Mr Ranjit Singh

Guest house (Avikanagar)
Mr Neeraj Tawar
Administration

Mr Suresh Kumar
Mr Neeraj Tanwar
Mr M.A. Khan

Mr Ram Pal Verma
Mr K.B. Bairwa

Mr Sanjay Sharma

IGAR-CSIVRI

Principal Scientist & I/C

AD (OL)

Public Information Officer

Principal Scientist & I/C

CTO (Vety. Officer) & I/C

Principal Scientist & I/C
ACTO

ACTO

Administrative Officer

Chief Administrative Officer
Administrative Officer

AAO

AAO

AAO

AAO

Mr Shivji Ram Jat
Mr D.L. Verma
Mr Ram Avatar Sharma

Audit and Account

Mr Karan Singh Tawar
Mr C.L. Meena

Estate Section

Er S.C. Gupta
Mr M.S. Ghintala

Instrument & Electrical 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 Davendra Kumar

Arid Region Campus, Bikaner

Dr H.K. Narula

Dr (Mrs.) Nirmala Saini
Dr Ashish Chopra

Dr Chandan Prakash
Dr Ashok Kumar

Mr Ghous Al

Dr P.R. Sharma

Mr Vimal Mehrotra
Mr M.L. Choudhary
Mr Hawa Singh

Mr K.S. Gurao

Mr Abhay Kumar

Mr Shashank Jain

Annual Report 2019

AAO
AAO
Private Secretary

Senior FAO & I/IC
Assistant FAO

STO & I/IC
Technical Officer

Senior Scientist & I/C
Senior Technical Officer

AO & I/IC
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)
CTO

Technical Officer
Technical Officer
Technical Officer
Technical Officer
AAO

Northern Temperate Research Station, Garsa

Dr O.H. Chaturvedi

Dr Abdul Rahim

Mr Manoj Kumar Sharma
Mr Manish Badola

Principal Scientist & Head
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. Murali

Principal Scientist & I/C
Senior Scientist

Senior Scientist
Scientist

Scientist

Technical Officer
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Joined

1.
2.
3.

Sh. Navin Kumar Yadav, Assistant Director(OL) on 25.03.2019
Sh. Krishan Maheshwari, Technician on 25.03.2019
Sh. Karan Singh Tanwar, F&AO on 25.04.2019

Superannuation

2 3 © ® No o s 0DN =

0.
1.

Sh. Bhagwan Sahai/Sharwan, Skilled Support Staffon 31.03.2019
Smt. Kamla Devi, Skilled Support Staffon 31.03.2019

Sh. Subash Srivastav, Technical Officer on 31.05.2019

Sh. Madan Lal Jangid, Chief Technical Officeron 31.05.2019

Sh. Poonam Chand Ninama, Sr. Technical Assistanton 31.05.2019
Sh. Ashok Kumar Prasad, Sr. Technical Officer on 30.06.2019

Sh. Avtar Narayan Cheetah, Sr. Technical Assistanton 30.06.2019
Sh. RaviKaran Singh, Technical Officeron 31.07.2019

Sh. Toofan Khatik, T-1-3 (Driver) on 31.08.2019

Sh. Siddharth, Assistanton 31.10.2019

Sh. Rajesh, Assistanton 31.12.2019

Transfer
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Sh. Harshit Agarwal,AO to ICAR-IARI,New Delhion 02.09.2019

Dr. Jyoti Kumar, Scientistto ICAR-RCER,Patnaon 23.11.2019

Dr. G.R.Gowane, Sr.Scientistto ICAR-NDRI,Karnalon 30.11.2019

Dr. Indresen Chauhan, Scientist to ICAR-IVRI,Izatnagaron 30.11.2019

Dr. Rajaravindra, Scientist to Directorate of Poultry, Hyderabad on 30.11.2019
Dr. Indu devi,Scientist to ICAR-CIRC,Meeruton 30.11.2019

Dr. Kalyan De,Scientist to ICAR-NRCP,Guhawati on 04.12.2019

Dr. Krishnappa Balaganur, Scientist to ICAR-NIANP,Bengaluru on 28.01.2020

ICAR-CSWRI
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