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WHIT -5 U AR SFEIT FeA™ ( W3- 9.3 H. ), Afaarr |7
60 | 3Tfereh et & W 3T @I ol STEhal ST | o1 §37 §, STt o7, Wi 3i%
AR fRamt ot SrTsiifereht, @Ter AR TiwoT Gearm o fore wegegut & 1 391 ot i
SeferaEer , SATeH i aTet oTe] et 7 shael gHT i Jutett ¥ Heegut ikt
Frruma & aifesr id, 3, YU 3R e o Aieam @ SvTent erefegeran d «ft wgegut e
YA & | o7 THeelt Uy 3R WO uers 29T & Wit iv-Setany aist | Ueh wgeyut
e 2, forad faver diudt smafa suetesrar, difta =iE e et i gard ant &
TATEYUT MR WHTEAT WX I /1 37U Seare WuTredt shi fagtaar & | fafi= st
Searet AR ata @ g H arelt Fratd era i Tt sra A Heegut aheF S e isa e
o o 2022 & TR WL U.-H. 9.3 6., AGRITR st fafa=1 nfafafat ix
SUCATELTET oht W& i §U STeid TH-TAT & E R |

— |
AT 7 30 FTHeT 3R forar wifafafirat o it g wfaagar wafia & | e u.-o. 3.3 H., G R i sTgaem
3R faerTa fafafera st 22 37-3TSH iR 20 TRMEHIARU/Aeaeh /3 -HeTd /g ©u | famuiiad S uRaismrei
TG AT 3 3T e W AN o STTHET ShIeighHl oh HIeaw © i et | ST aht U1 et 9gT o {1t FecB S ah
HHE STATTHTIT o TS, T 297 o fafir= fewmi o agyst sifaen «gi o Tureh 91 aht TATIAT UX €T higd T T8 |
IEAG STTHT SUATSII Sgell SR WUTAUT &TaT, Afeie gfeg i TH WHe oSt oh [T TITHT &0 | SUeTe SRy gt
(Tfea frstor o6t 3Tif¥TeR UfaeaTaT ) ot INFAET St EU Tehel TUi3TA e TaR T, SEyS A9 Wg i UiwuT Haet
SETTHAT T ITHTT, TG THHIAT o AT Sehf ek TISTehTeT Rl TAaRTH, TSI &THAT ot SigT o foTT gaiet 31T, AWt ot
IO e T -Tgus g ¥ 3tfres Sgyeir, Sorarg aare ot 3rgnauT, fafewaiia st & fag ¥s ga e siaf-fea qon
T ATSIEI9, SaT WiaRierehal shi feerfd, Uterl aht s{fHAT9Teh &THaT o feTT Heaierd, Wit S ot fatas Su=iv, Sierarg
HHTATS et G, Sovil hUS oh (1T UTh ek TSTeh Wil ahl UgelT, ST H TUFITEE S ok ST TS M ¥ 1} g 6 Yoaareia
STl T farehta g |

TEAT WS 3T WY ST h 8151 H deheiehi, ScaTal 31 Ufehanen ot faaiia oiq | Siiaid & | Hrentfiiferat o Ua9i= ah 37eTeT,
TS URETSHT, ST STt 30 AT 3T e - T W ShTeghHT oh Tad WIEE [ TS [T ohl §e [T oh oTg SATSH et
Tt AGTAT G AT oIt T ST ht STATST fehal 4T | 1S 3T TN & STeH, Hiet i o Joaae 3T i ) daltaa
FUE ST Aehrtohl TTgeh I WU [ehET ahi S7Teh ThTH ohi SIS HUTTET 31 31T H G & feTT e aht 718 |

HIvTer fareRTa 31T eran frmfor & e, T 3 feaamient o T 54 wfreror sriern, 12 wevifmt, 101 waet=amsmed enfe @t
TSI TSR | 3R ST, It STavTer o ug] warees fTfa, ey daeht, i <uTet, $TUE faavur shiiehAt, e,
SIRTEeRaT RTfaRT 31TfE oh ST oh HIea™ @ foharil o |rer e Wueh ST TG 16T | HelT & ABIC = Ri¥T810T /SR I=9TTett ht
I feRaT 3T SEMTHTar okt I@Tar a7 & U W eTd T WA fohan Ud o & SR WE 3T @Ener Sdre o &5 1 20
TSI USTefd [ T STeifeh 8 HHEATAT AU U EEATER fehT T 1976 o ST et ohi Ueh U2 € S a1 S2HTeh W fehT T |
HEAT § EAaehi TR SATHATT 2 BT shi Gfaam o faw SKNAU, Stem (TS ), AAU, SRETE (3189 ) T MNIT, SEqy
( TTSTRAT ) & | T T AT ATIAT U 18T Fohl T | HeeiT= & STTHET F1eT™ 37 I us, 11 Wi usl, Qi i |t
| 112 TN AR, 2 YTk, 2 Aokl Sefe / FIITRT0T Sjeret 3nfe | uRefard gid & | Heerm o Seieht ot fafia= el ot
AT S TS ST ERIE I AHTET oh fT faf = YTeh Y Ua T AT g0 |



H e | gt SRR, dehritent, UITHTeh ST ETeeh shU=l h GHYUT Ud HediT h fey $UTeRT | ST orer shidl & |
T favara d fon Sk STereh TITal |, S0 HET o SR 9T ¥ SE9e ohl UXT i | 3Tt oG+t § Geru i i 31 ared ol o weeny
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T TeATE R AT TS I HeATgeh T G oh Gel ohi HEeT aht STTHTT SiiX fashra nfafafirme st aiem s 3iik
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O aTftieh Fute ol T U 99 Rt o URTEE Ry ST 31ereh yamdt o forg f <f. .ot wufert, g, s ua st eifsra
fig weeT, Sefies @ a8 foet @ e T | Haher | sit St wiom, weietan, fruns @ g were st 18 werer s fore
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Since more than 60 years, ICAR-Central Sheep and Research Institute (ICAR- [~
CSWRI), Avikanagar is engaged in enhancement of productivity of sheep and
rabbit, crucial for food and nutrition security and the livelihoods of small,
marginal and land less farmers. In the agricultural economy of the country, small
ruminants not only play a vital role in our farming system but are also important
contributors to the economy of the country through meat, wool, milk and
manure. Small ruminants and rabbit husbandry is an important enterprise in all
agro-climatic regions of the country having features of zero / low input
production system on sparse seasonal vegetation availability, limited grazing
resources and stressful feed resources in migratory route. The export earnings
from different woolen products and mutton are also noticeably contributing to the
national income. It is a matter of great pleasure to present various activities and |’
achievements of ICAR-CSWRI, Avikanagar during the year 2022 in this report. [

— |

The Institute displayed firm commitment to its research and extension activities. The research and development activities
of ICAR-CSWRI, Avikanagar got impetus through its mandate-oriented and well-structured research programmes
comprising 22 in-house and 20 AICRP/Network/Inter-institutional/ externally funded research projects. Following
successful introgression of FecB gene to increase prolificacy of sheep, Institute is focusing on establishment of multiplier
flocks of prolific Avishaan sheep in different parts of the country. The notable research achievements are formulation of
total mixed ration incorporating locally available roughage sources (partial replacement of concentrate) for better feed
conversion efficiency, enhanced growth and reduced methane emission, estimation of nutritional requirement of prolific
Avishaan sheep, development of alternate protocol for estrous synchronization, herbal feed to enhance reproductive
potential, increased prolificacy in non-prolific sheep using metformin, indexing climatic stress, modulation of inherent
properties of sheep milk for therapeutic application, status of drug resistance, evaluation of plants for anthelmintic
potential, diversified use of coarse wool, climate adjusting wool textiles, identification of natural dye sources for woolen
fabrics, use of waste wool in agriculture and development of value added products from meat and milk.

The Institute is vibrant in delivering technologies, products and processes in the sphere of sheep and rabbit
production. In addition to demonstration of technologies, various livelihood promoting activities were conducted to
support the resource poor farmers under the TSP, SCSP and Farmer FIRST programmes. Inputs and technical
advisory services related to sheep and rabbit production, value addition of coarse wool and agriculture were provided
to the farmers to improve the production systems and income of their farms.

For skill development and capacity building, Institute has organized 54 training programmes, 12 exhibitions, 101
exposure visits etc for stakeholders. In addition, continuous liaison with farmers has been maintained through
organizing the animal health camps, interface meetings, ratri choupals, input distribution programmes, sangosthies,
awareness camps etc at regular interval. The ABIC of the Institute conducted trainings/workshops and supported the
startups for promoting entrepreneurship and 20 incubates were registered while 8 MoUs were signed in the area of
sheep and rabbit production during the year. During the year one patent and two trademarks were granted to the
institute. Three MoUs were signed with SKNAU, Jobner (Rajasthan), AAU, Jorhat (Assam) and MNIT, Jaipur
(Rajasthan) to facilitate students for post-graduate research at the Institute. The research contributions of the Institute
are reflected in the 37 research papers, 11 lead papers, 112 research abstracts in seminars and symposia, 2 books, 2
technical bulletin / training manuals etc. Scientists of the Institute were recognized on different platforms and received
various awards and honours for the meritorious contribution.



| sincerely acknowledge the dedication, cooperation of all scientific, technical, administrative and supportive staff at
the institute. | am sure that with their sincere efforts, we would be able to march ahead in fulfilling the mandate and
objectives of the Institute and bring success and glory to the Institute in the years to come.

I am grateful to the Council for guidance, support and resources that were provided to the Institute. | convey my
sincere gratitude to Dr Himanshu Pathak, Secretary, DARE and DG, ICAR, New Delhi for his constant support and
guidance. | sincerely acknowledge the encouragement and support from Dr B.N. Tripathi, DDG (AS), ICAR, New
Delhi. | am also grateful to Dr. V.K. Saxena, former ADG (AP&B), ICAR, New Delhi and Dr P.K. Rout, Principal
Scientist (AGB), ICAR New Delhi from the Council for the constant support and coordination.

Institute is grateful to Prof. PK Uppal, Chairman QRT and the members of QRT as well as to Dr Vishnu Sharma,
Chairman RAC and members of RAC for reviewing research and development activities of the institute and providing
constructive suggestions and guidance.

My heartfelt appreciation goes to Dr CP Swarnkar, I/C PME and Dr Ajit Singh Mahla, Scientist for their commendable
job and untiring efforts in timely preparation of this annual report. The help rendered by Mr. JP Meena, ACTO, PME in
compilation is thankfully acknowledged. | sincerely hope that this report will definitely serve as source of valuable
information to the personnel associated with sheep and rabbit production and utilization.

Mﬁ
(Arun Kumar)
Director
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FET VT TF S ATHATH T — TF IR=

WLF - g Ug T@ ST ATEAT G
TR FHW A uReg (W TH.II ) & Tk T0E
T & I g ®U @ oY W e Us yaR nfafaferat o
T E | 3T TATTAT S 1962 H TSTEAT o ICTRTH g3 &t |
AU | I8 UfER IR @ -0 @ el iya § | 98 uiay
it W3 9t @ 320 WeT H Hewg qur 26° 12° 52.2'° N
(26.2145° N ) 31&T9T TS 75° 45' 24.84'' E(75.7569° E )
29Tt WY fiera & | 9g ufew 39T & 1510.0 Be2aw T aef
ITEh G W e gTE |

g fafte qariienl st faenfiaa et 2 fafi=
eTaTg &l | gHeh i Q5 SIHET g € | Se yitarer
&g FTHY g (TIEINTE ) whi TTOT a8 1963 T
ferwmaret wer & Trwofiete st (e ) % TTSEr @ T oft
Uit QT FTH g (THUHIHT ) it LMo a4
1965 § AT o U AHYAAISIT &1 TATaX § ohl 15 off |
T gt ufteR (TenEt ) S wruAr e 1974 ¥ UeRar
TTSh & SRt 0 ot 13 oft | ST Teh aiiehl ohl o] ohid ET
TS -TE deh=iTehi oht (SR chieh WS AT @IT Sht ScaTaehel

TG oh [T T i SHeh e g g A RT TR S |
AT SARTIR, TS
AR A Ui, sisdrd,
SR~ 334 006, TSR
ESRMICILUEEIREREBIRE T
TS /e )- 175 141, Temraer e
Sfgroft ghfita srdam @z,

T, HSTEHRATA- 624 103, AHATE,

fateal, ater frofared, Susiemret, sienfes wgat wd
JTH ST oh Hed Had W SATEA & [T ah ATETH-UET ohi
eI & ST o AHEATST okt Wallferd T |

& oI IUTEH, SeTE FHERTUT e 9T urer H geaR &
fATgerya aem uTE s srgHeT
% A IUTSHAT g o Ual &I hi Teh=Tehi Sl THOT |

% dg Ud @Oy SOred % Gt ugesh W geryd ue
T Teh STTEET SR

& Teres U, U Ua dw] deheitehl ol fehTd, 3TEIa Ta
YHTOTTeRTOT ShTAT

% g e TRIT SIS, WA e U6 SUaiiar o
wfvTEroTET

< g SATET &I 3A dAehrilehl i TehET, TTHOT
TEAERTY Ua (TR ShTchal 31l oht T ST

% o IS Td SMIE dehriieh @ Helfad wrwst Td
T HeTd SUeTs SR

T 7 o % Y 3T W HEAT S AT @ fAg
ATRTT, WEM S ScTeH & fou wRa wfi=t ud ufa W
Sfireh W & gy ¥ gfeg ok ferg atferemr faenfam fr # |
Tt o g Tl o Yevia § G o fer Srmvreh urer, wet,
TIYUT, UGS, TS TS Yee enstt o faene e
1 | fererfd st 118 s HEwq Ut dehHieh 4 Wid @ forg wea
T T IATEH, o 9 fgem & fog wwget smwEr
afegen, & fafvrse @fs fastor, gt o fog g wfaeamus
(AT ), e fafye emer, fafu= yew @it awrme
AT guTTett, AfTeRifier - 7g wwenter @ forg w@dslt
AT TS, HEAH THTE, YT TARTUA deheiich, AST
g e et e oA T S T TR, 9 g
fore TisHTag Y9y TreT elet, & fafyre wonifaa s
Yeiee SR, HHATITeR g @ fadenyui swatn & fog
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AT ST SUAN, i o Hod Hardd 3arg e iy
Het R, TN, I, TS, T TR, =emga, wuite,
Urer ST, FEAehoN ohl AU, Ual |id, G 3fR Wt & Jod watda
IaTE 1 gHe Jfaited, HiY ¥ deR o7 & IUAT w
Aehiten ot fahioa ot T8 Td Hi | Sifaesw &g & ®UH
U SR o forg rfaraTe o feram e | Heemr = ot @t
[T Uehem® & few urer, wid o7 shuifae &t e

Main Campus ICAR-CSWRI Avikanagar

A\
L

: } [‘h ) ol
Avikalin Avishaan Patanwadi
Regional Stations
ARC SRRC NTRS
Bikaner Mannavanur Garsa
B. Merino  Avikalin Synthetic
ARC CIRG MPKV  LRS PGRIAS
Bikaner Makhdoom Rahuri Palamner Kattupakkam

PO D@D &

Magra Marwari Muzaffarnagri Deccani Nellore Madras Red

CSWRI RAJUVAS KVAFSU TANUVAS
Avikanagar Navania Bidar Salem
Malpura Sonadi Mandya Mecheri

Heg Frafia ® U | TR i S ui e G, T
Hiv favafaemerat, e gy fafewear fayafaenet, fasm
TEA Ta 31T STTHLTT WIS oh W FERal & Heaq &

EYToUT fagtoaren st HTaA o feTT eaf™ g=qet o1 SuehTuT,
HUS IR FRUITE & T THAIH ol WU & forg oot
AV SUHIUT i@ SueRuTt @t oft Fmitur feram em
AT | T GEAT, Sk 59 shgl Ud g ufiErssn w
Hedeh HIEKH TUAT ged Wg oie GRS shi GHfad
TRTEAT gIT Ui a9 3500 | 31t S oF, a@d i
T fRaE wtae / faafafea s &)

Sheep breeds covered under
different schemes

. Main Campus
. Regional Stations
@ NWPSI Units

W MSSP Units

Hrenfiferat & TEeT i faeme & e @} | adeT E,
HEAT 7 37U AT o WAIGII | BT vl SATARIT 3T
HUarEt wTEwAT o It hTd o T STEeTT giaenet @
forear Tt o Tora Qor = fafr= feeat o feera favafarmerat
ol HEATHT oh |1 22 FHEA AT A0 fereh o feru 2 |
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T o feTU Tiiehd aote Ua o ( SUa aTEi | )

3. LA U.- g d WS T S JTHLTT G

s 77.00 61.23 102.00 43.56 58.01 101.98 56.57 94.74 99.98
e 1655.06  1588.63  1376.33 1609.15  1587.79  1376.33 97.23 99.95 100.00
ErEl 2779.65 262111  2612.67 2693.72 262111 2612.67 96.91 100.00 100.00
HA 451171  4270.97  4091.00 434644  4266.91  4090.98 96.74 99.90 100.00
9. W5 faerma X Heam i
sl 14.27 7.00 5.00 8.50 5.66 5.00 59.57 80.85 100.00
T 230.57 180.00 151.00 213.39 179.48 150.99 92.55 99.71 100.00
o 55.17 43.64 42.50 55.17 43.64 42.50 100.00 100.00 100.00
A 300.01 230.64 198.50 277.06 228.78 198.49 92.35 99.19 100.00
|. W 9 st gt
Sl 8.27 4.00 4.00 4.00 3.99 4.00 48..37 99.75 100.00
T 181.65 146.00 132.00 161.12 145.80 132.00 88.70 99.86 100.00
w®A 189.92 150.00 136.00 165.12 149.79 136.00 86.94 99.86 100.00
FAAM  5001.64  4651.61  4425.50 4788.62 464548 442547 95.74 99.87 100.00
(A+)

TS o (608 i | )
R T STE i faght 20.02 28.33 24.45
1 Ud TS oht forght 6.20 9.22 13.75
gTer ot farht 130.65 120.89 119.28
YeRTITAT hi folght 0.00 0.10 0.25
faveteuTeTeh T& TRIeToT 9Tk 0.67 1.35 0.95
TFYTeTuT ITeeh 0.10 0.20 0.86
renfitent <t ferght 1.60 1.22 1.76
fafaer 44.62 25.83 96.73
o) 35.04 41.19 43.21
w_A 238.90 228.33 301.24

R et feerfd (31.12.2022)
[REHED 1 1 0 00.00
ERURCT 71 36 35 49.39
AehIehT 106 72 34 32.08
YT 52 28 24 46.15
HITA TETR 76 17 59 77.63

sl 306 154 152 49.70
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foramt st Sgea ot fagat /faavor

WTHIY - HUHITH 547 396 535 521 746 2745
g faehta wX Aeaes ufEi T 592 637 697 595 696 3217
T g i ufitsET 264 346 531 549 572 2834
T TS T
HHSHITH, R 82 75 203 197 297 854
TG 29 1 09 38 29 116
SrfehRTe 00 00 50 62 77 189
UreTamEt 98 76 80 76 152 482
CIENIEVE ISl 00 14 00 23 43 80
Kl
Tely, ST
TR 90 159 162 55 134 600
Tt 128 224 142 139 197 830
Htehell 128 98 117 129 105 577
Softeten, T
foeifes o 113 64 96 87 104 464
TR, TR
WA B 124 9% 111 68 151 550
StfarehRTel= 55 37 72 38 85 287
HrMgstt, Tagw
TSARCTRY 104 46 150 130 136 566
THRET, W
o) 67 96 86 121 80 450
TASRUH ( THSET ), UreTd=T
Ao 161 38 26 58 36 319
WHSMEARAETTH ( ETCUATA TR ), ETeFRT
wEElg 42 74 131 92 113 452
TSRS (HeATqUHTEE ), Wg
g 74 75 126 160 131 566
THUHINTH (ETTHTT ), dor
LB 35 134 131 126 141 567
TANNTH ( FSIHCH ), STTL
kS IEI) 73 62 71 66 64 336
FANT 11403 1379 1763 1665 2014 8796
TRT USRI, ATRR
fas 142 218 132 221 369 1082
TEYT TSI, Ifashr R 506 550 521 511 506 2594
Iyiteieh, AT - 6 24 197 265 492
Tei3Tw, TE 983 1314 1386 1446 1101 6230
HA G 1489 1870 1931 2154 2241 9685
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LIS ERICE]

@ o (fea. ) SrfaeRT R 2186.20 3696.88 2209.40 2408.90
SR 708.15 850.00 681.45 474.84
TS 195.00 177.50 216.40 171.00
T ( faa ) Biccasury 8513.31 10551.46 8292.14 4794.74
EicaEny 1431.97 1400.00 848.05 1066.35
TSEr 214.92 283.18 343.80 298.00
TAER - - - -
A o (T ) Ciceapnry 47.91 76.57 160.80 40.38
EicaEny 55.17 61.20 - 38.36
e st ( fea. ) SrfaeRT 30.85 19.59 33.66 8.20
TS 0.16 0.16 0.085 0.25

1346.20
144.50
156.00

5870.06
775.00
564.53
100.00

6.93
14.95
3.51
1.00

T1.3.377,U.-%. . 5.37 1. % WY bl SoRET

TR S HET

60 51 46 39 36 232
vTter Uil SRl W 48 51 45 39 37 220
ITier USI Rl WEAT/SRATR  0.80 1.00 0.98 1.00 1.03 0.95
e U
T 22(45.8) 25(49.0) 25(55.6) 20(51.3) 21(56.8) 113(51.4)
IR 26(54.2) 26(51.0) 20(44.4) 19(487) 16(43.2) 107(48.6)
| e
4.00 TR 3(6.3) 0(0.0) 0(0.0) 1(26) 0(0.0) 4(1.8)
4.01 9 6.00 16(33.3) 17(333) 17(37.8) 12(30.7) 17(459) 79(35.9)
6.01 9 8.00 25(52.1) 30(58.8) 20(444) 11(282) 9(243) 95(43.2)
8.00 § =1fereR 1(2.1) 3(5.9) 8(17.8)  14(359) 11(29.8) 37(16.8)
CEIn) 3(6.3) 1(2.0) 0(0.0) 1(26) 0(0.0) 5(2.3)
H NAAS WhiT 318.89 352.57 327.03 299.61 280.07 1578.27
3Hd NAAS ThIT/IMT T 6.95 7.05 7.26 7.88 7.57 7.34
ST ITer Ut 16 19 12 0 1 58
| 55 45 27 13 112 252
T 1 2 0 2 2 7
e e 126 55 3 3 63 250
e/ aefe 1 13 4 3 2 33
ST Seh USiTeRToT 21 71 1 6 18 117

46.4
44.0
0.95

22.6
21.4

0.8
15.8
19.0

7.4

1.0

315.65
7.43
11.6
50.4

1.4
50.0
6.6
23.4

(Figures in parantheses indicates values in percentage)

HEAT U ST g1 | UIYTT0T SRS oht ST

2018-19 31 704 98 -
2019 34 766 106 -
2020 32 793 32 57
2021 43 1153 248 -
2022 54 1077 262

802

872

882
1401
1339




2018-19
2019
2020
2021
2022

51

80
27
35
101

1257
2223

215
870
1881

124
231

943
2005
533
114
3085

56
248
168

87

88

2380
4707
916
1071
5054

T g fafi=rweernsn o yavifat shr smaies

2018-19
2019
2020
2021
2022

18
17

10
12

15416
5741
1500
3140

28400

qHE GATH faer@

2018-19
2019
2020
2021
2022

16
14
12
8
10

D DA o O W

faerT R | Hraw Gagh stfers (e | feuwr, 2022)

EEREENRE RS Y

9.58
14.71
20.58
25.40
29.10
28.50
24.81
25.66
25.53
19.37
13.37

8.40

21.39
29.34
38.00
43.10
43.55
40.63
33.97
32.00
34.40
34.21
30.05
26.42

16.40
0.00
0.00
0.00
0.00

99.40

286.20
218.40

38.80

58.80
0.00
0.00

1.72
2.81
2.34
2.31
3.91
4.12
1.97
2.28
1.61
1.18
0.98
1.30

6.23
9.34
9.13
9.31
8.95
6.83
3.58
4.45
7.22
8.01
8.54
6.76

90.77
86.07
70.52
57.67
57.45
67.23
90.65
92.48
84.77
79.81
80.60
88.81

78.77
73.96
62.26
55.83
53.29
66.63
88.06
85.10
75.15
70.23
75.53
81.68

1.63
4.73
7.07
9.42
11.17
8.65
3.46
3.86
4.17
4.27
3.07
2.45
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Ty, TEI-ORT, a1 TF 3" 9t f.9iesh suesel (i ) " @ § U913l ot Sared agrr ug (iv) e
THIATRT TETIAT UST Sl T3 | TSI T A BT (i)  TOTaT aTed Ul ohl 3o UTaT aTell W1 Ua sk |
TTHIUT FATR! § SRISATR G&uT / Afgemsli ot W iR - &R farenfaa sean g |

THHTE ST - I Ui T srenfvan - 138 48 TTAYRT( Teh )& 1470
WA HE - 54 18
WNIT- 20, WIHITERT TUSRT-10, 2
ST 3 TS HIUTET- 8 Uedieh,
HET- 100 WIS, USRI aht
( 500 FeT )-2, 3FTT HESRUTS -2,
YT 3MET- 900 ferum
T SuAifitarfeRe - 130 130
Tg ST st - 1500 feRam 38
e, 3TEE, ST 3T tTae s Uret- 3000 75
Taeg weits, =<, Uit skt e, 85
BAT-1 Ak
THHTHUT AT - HTSRT 9¥3-108 36 W, Uee] ( TTATG )
FqRt- 10 5
TAT A o <, WEX- 75 75
PoCa
o, ifefamfare, arirehi staa, 150
AT, BIAT - 150 Uteh
"t fagmor -7.5 faees
2d, U ekt ataet- 31 Yedeh 31
HEARTAE- 25 25
T TS - S9ftelen, Tt S ST 150, @IS 30 feurereTyeer
FUST- 150, @I MER - 300
e, fepeeT, BTaT, TEa™- 30
PoCa
fereeT, SXia, T@™- 30 Ui 30
THHTEUT ST - G873t T, G- 40 29 HISTEHATA ( ATHATE)
TSR dg-63
T WS S IR T oh g d AT HE- 110 24 TR ( TTSTEATT )
HIAYTSehTS <X, S HTUTE, BT
TTSTET h el -JTShT T G H o fatEraendi- 27( 18 TET+ 97X ) SR, s, =eT,
forerTa sterat ersfifaeRT gran ue TT- 30 ( 20T+ 107X) SeraT, WS
o=l et STl ek TPTERITRTUTE oot <h aer TreT( T )
TEUTHTaT OR feRam wera a1 @i fasror it e i ge 65
ZETETeRTRTUT- 2500 GUTeh 59
FadwBmnatar- 241 131
W ( DBW-187 )- 15 fFaree 38
HesH s st - 100 Uehe 100
T M AR - 39 eleh, Tgdr wferfasror- 50 femam 48 foree foem, FeeL
TG e ST geeh o feg g3/ /AT - 365 175 TIRYY, IEAYT, A TS
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fererra el gt ( SradiTae T ) @i frgror- 384 feram 200 SrarfSe s wa

wrerHfeR fefeheat- 550 450

g /@TMITSMER- 1527 225

TATTEA o €% /@TNITeh 378

fUSR /T SushTuT- 378

ST (T, T, IR, ST, 1305

T, HeehT )- 115.54 faicet

Bt HASUHIUT- 3916 1503

qyTsts |rEft- 20 20
ut - S9iteieh, TSET A, TE- 50 Yedeh 50 fomg(wEerwifa)
g fasrma e am ufaisn 0g-21 g, TGS, =T, Frsier
h e AT 98 FohTs ( STawdt ) fatraet- 7 (3TI)

Ao WET-49 49

IR <4, BT, 2T, ST- 100 100

Pecy

STr3TE vite- 125, UTgy- 125, BT 25

g9gd- 25

T ki Stqel- 50 25
A faemmaeas aiatses H3- 5, LED - 40, 145 R TS gAY W
qEA HRETS gehTg ( Zhaet ) HARTAATE- 35, AETHUT- 100
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AT 141 012 USS =18 600 007 AFHATg,
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A WIS
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AT 132 001 EfR@ToT T
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USegaizem YT AT famT
T 302 031 TTSTEATT TR TR, STEYT 302 006 TSTEITT
T Ut faamT PEIECENRCT
TSR TR, YT 302 006 TISTEATT T3 U. - WA T T REeht ST e
g faeetr 110012
X . TS, Wee
PEIECEIECD . fafrmreger, wee
.3 Y- & PRIECERED
it e, 78 faeelt 110 001 T3 U. - S ITEh &1 STTHLT G
ST 342 003 TSTEATT
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PEIECEIRCD 1. S fiiEg, uews
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U JaafE

=R difeat @ 3iféren inter-se 2afaem i« fau s
TR el GEAT 1.66 | 1.81 o AT YT &THAT 59.5
| 71.4 gfaeTa ek of IS0 99, 3, 6 31X 12 WER &t
W UT 3T ST T AT 2.7, 15.2, 23.9 31 33.1
ferurm o | o= <Rt 3 WER Rt SU | 3fred W Sardehar
qerar( EPE ) 21.6 fmum( 4 dtfeai & 19.7 9 24.2 feram )
oft, Seifer gt erafyr o fou eifera niehgT WiHteiRd
TR § 15.1 fomm e, <t gotian @ o o SargeRar
ey T g = St aTeryT Wg @ 43 Ufavra sigaw
yeviafewar

UreAaTSt 19 | grdmeen & 70 feAt & SR oitea
feh garSeaTE 50.50 WfvTd Wi ¥ 0.75® >0.90 faam
Sf¥TeR ScaTeT R |Ter 0.754 feRam e

TRTH TX UR Tiehell, TRETS 3T HRT Wi H aeht st
ATfier AT HT IATST HHAIT: 2096.32, 1175.00 3HT
1171.38 AT AT

I ITATSOT SIS STTHAT heg, TWHAT § WX WAt
3R T e eifear o oiraa anfifer aareh S ScTe= T
1.21311.32 fermmem

Iferoft et e &g, weTaR | aftaa et
TR ST S SeUTE I STT ATeT W At | st
1.12 3 1.70 ferum o | sferertfer © Weifara 7 Scarest
SHUIT: 1.83 3T 1.24 femumem)

AT 3T Ut Wt @ weita & vget i freer
& A1g T WESieAe WaLAr i 3ida Stfear
90-95 fa9Tea et |

T | iRl ® FNH WA Hg H YTehdl W
1eTEA 1 Gerra fean f mofadt A smeR H w#u |
T 16 TfaeTa sTafisea WEF T A eq arfer 901
w0 o | g 7 e 3 guen s1e st uw atferen
TS gt 3 IR o i feoet ST oh Wrer afel shi 311
HHRAHRIS |

*,

L)

0
L X4

0
L X4

0
L X4

JfereR QiU 3T T SR 3T TG ahi Y
THA fRUa™ & TATATUT o |1 Wl ot 72X ( Pisum
sativum ) 98T TaeTeht AT WSt st faem are
Tifaer fasTor @6t 1,3 (300 UTH & 200 ATH ) Tk A
foran ST Wehar | |t Uies Tl ohi UTeATTeR § G
3R 3o WA QTS ATSEIe GyAyuT & e
Tifas fasror @t faeg =t 2Nyt wa | 1/3° 9 &1
HA F A i Afaene det @ AR Ages faerr
TRTIRHE UTIT =T |

TR ATeT A=l o STTE ¥ WHUT 3TER afegaht | 30
Yia9Ta WX W S IE aht I =T Sgal MR
FUTATUT ST oh T ATHITHR 1T |

AR =T 3R Uy i ufwat o gor § WS A
TH ok TS [T | ShusT: 26.32 317 6.02 Hiawra
HHHAT ST |

YRR I & 3 Yia9Td i & @ G901 3MER afegeht
(Tiferer fastor : Wehd U, 30:70 ) st faem | des
IS HTTTRT WSt | =Iaw ST 3Heh ai1g Stfaen ud
UTeaTS Wi | Afehan giare |

FreisToT aeE ol o | Sret-gfe at fafsia ER (@ 50
I /fe ) Fae W AT He H ahih! sl T e 9,
3fereh Sitel shi T, S1fereh TEeT 3iiR ITehTUTSTT oht G
el

rfereT W5t ot Sifafier uiveh Aol oht GXTeh o | gt
W Y THAT W i HhNIHE TuTd el g2
ETAiTeR, TEa Jd WSt o oo i TOHl o oI ool &
WI-AY I TS il ELRAT oh T W HRRIER
JUTE @I |

TSI WS 3iF W g™ W 200 U PMSG & |
HiS[er Wieterier st gt & 12 oAt & fog et
WIS T e SUFT shieh Ueh =1 fEatrg= ferar e
g HAHHTE Htetehiel 3 wiwt famdt & 36 ¥ o
GnRH SRR, UL o¥ oh HIiet | sgav Ue9i= sl
2| 3T ST, W g & 48 31X 54 U &t gorT |
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36 30T 44 42 W et ST SIF ol SUIT hieh M@
TWUT HAH T it U Sga? THRUTET arg g |

Tt wEH i erafa  fore umw At it gTeRar i faer
fereit o qreRar s FEfsroT SITe T st et | n-3 PUFA
HYg HSeH At ohl STER YTehell Sy ST gt &
3T IS X § HUIT: 37.3 3T 44.8 ufav &t gig
T | U] det 31 Faifa ot @it germn | wselt da &t
kAT e WS | HHT: 15.6 31X 25.1 Ufavra 1feren

FESTar et |

TN 12 FEATE ek TR-Sgyst AT WSt § 4g gRr
WEWHITHT o & U TTHieReT & 309 fed W W gad
STE IS FHUT ht WA H 53.2 Yiawmd, STE3s X d
67.4 Aia9Td 3iIT YUTeT | 36.5 Wia9Td ot gheg &2 1 39
A &, HeWITHT § TS, TG, Bet hioe
IR TASIUA-TIRE A Tt URHART |Wigal W Th
TEAYUT GRS AT HSTeT |

TIAY det ¥ 40 31 45 fetft Sfcraa w ardfa ara &
ST =l hl Weg 2T AATITH ehT ATTHT hTtht 1fereh
o | UREER T Shife|iet 40 31 45 fe3i Afeaaa w St
g T, etk <t 3 W gfeg 40 3R 45 farit Bfewaa w
weAm ot |

o1 WS h QU H SIS T oh ST et SNTFHIhTUTIEN
ermar (TAC ) ® gfeg ot sifres ot oiiv feftam
ZIEgicEae | 80 @ 134 3T 3ICWI- whEHiferaT

EESIESiE | 5/ 51 ek ot ITUA gIggiegaie & TAC
T Soeraq: leg USITEH oh | 2 He I H &S ol T8 |

AT 9F % g | AHIRIUNIE Tg W-fehT g
ety ( 2ifagen ) fasrfaa ferar

Tt WEH i 3@ty & AT n-3 PUFA WY et et &
SMER I YTehel = FHT, ToTehts 3R TR SaTe Wi ohi
YT ¥eh ek xieTar 3N 3TE IS ohl ST |
n-3 PUFA Ueh HTCTYXT WS H WhifeTehet H IoTehtsT, 9T
3R Heifera faerma sent & WX @t FEfm & aet
S S® PPAR-y, GLUT-4, IGF-I, IGF-I 3R IGFIR
i stfiaafer st s fafatia ferar

3 Gk WTE YA 3{ FHE0T i T | st

WS % JAT | HEA ht garg AN HelE & a8 Yol
hTSTTeh W TTeieh U ATereh off | JaTE o 9Hd 98

b J%

2
°o*

0
L X4

3R GO skt WS W YT ahrel (1o AT SRTSR off ST
JfaaTe Ta FE=ur @ wrefeh wU | 3ifereh off | weet st
THeTE o STE, SATATHA TaT shisif+eh @it afa@re, ¥y
@IE 3R T TTE oh STTHINT o ST o7 3T Frsror
& WehTaet |Iedeh €U | A o7 | HHA FHeT3 o g
Siferes @1l ®, @I A @iE & FET | Afehan
TS S YaT-SIeal U, W & ferereitian exifean
HYE AR A U TS I |

100 faeTa PIFAd o< /= (RDN ), 75 Wiaerd
RDN+WW @ 500 ferum/2eeax v 100 wfasra
RDN+WW @ 500 ferarm/2eR o) & vt @ fasor e
RUIT: 32.7, 41.7 3TT 53.5 Ufa9Te 3TFIeh &1 =R hi SUS
TARTE |

TEL R UTT (3759 ST ) oh W HUAT ekt Faere e g
& T@ aR ¥ HTHTH U et HTagehal 9T ( 5301
witeT ) @t qor | Wi gfe I o oot | o O T
AR g g Sere o foru arfareh ar seargah 2 |

ITeh T feerferent ® i =T st STt SargeRa ( 0.50
T UieT /e ) ama= 9 ( 0.69 99 Hie/fehum ) &t
AT H e T | S ST WUTTE ah oTq SITHTE Tt
T IMEYAHAT o HINS § TGN &% G@ IR & Wi §
T Rt FEeT T He 31fereh SaTeeh § |

AT R & g o ° ufd 1000 ¥ fea@ W Wt
oIt qedieh 3iEd I&eY (EADR) 0.372 ( 13.60
HiceTa aTftieh Yeay & TWeReT ) & | I & WaE I
fafyree shruT Tega viter ( 28.8 wfavra ), fFmifar ( 20.2
yfaer ), SEtEET SaifiEr (12,9 wfaee) T
ITTvTter ( 8.3 Uia9Td ) T8 | Akl oh 1S | Hehet alftich
qodich 3THAHEIET 0.333 Uit 1000 Sehil fga & |

A3l | @t I1iq fagiw, awa-shivia T 3
AT WO &g, ST AT T et Tg ol SR qeier fema
T | T ST 9ed | g § RBPT W, gfaaitad &
ferTmRmeT: 13.8 30T 43.24 AfPTa WA ot |

ftrerter, TR g e SR g @ g
aiffer HeRWUT HUIT: 67.8, 0.2, 13.5, 2.4 TE 22.1
FT9Ta T&T 1R TS GehTUT ohl THT aTfieh diierar 783.3
312 wfe amm off 3i 3 Ty sw@eiu @ ugat T
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o X o WY 72.1 (W ) ® 2489.3 202 ufq ym
(fadeT )aem &

TN W MERAr Wt WAy arfier WeRWuTaT 24.9
QiaeTa T | HireH €9 9 9 11.2 (SA-307T ) | 46.6
yfaera ( feger-wtedt ) deh Y&l | Tder @ WIait ek
TTTh WRWUTAT >40 FIA9Te TET | WehHUT ohi SRt SHTed
dierdr 7150 oocysts /UTH et off | Gt ®9 @ I8 20
(utd-ug ) @ @®T 24570 oocysts/ATH AR
( fadier--TeieR ) des off, St fop wear viram ( wea fadem @
e T ) 3N SR TE TS ot SUTTeRrar o | Hew
Heler quTar €1 MY-aR Whrser § qa&h (1980
eSSt/ ATH T ) it TorT 6 gl ( S/ Me’ ) | o
diaar (14650 oocysts/ATH Wl ) &h T HEYUT
Rrarfemg <

39 faet EHA WX, sefde st ufat 3R whet okt STt
3tk T YUt faeR oiX ofs wem Fg # srafuesw
QUTET ( >95 UA9Ta ) o | 3 BT oh Wt 37k ( g
37eh hit BIgRT ) | YUT faehmd WX 9&a™ ( >70 Ufavrd )
ftemares fafafyr 3fit ofs dwm (wHiE™ 3 &t
BIgeRT ) W 3o ( >90 wfevra ) Feerreres wura o 1 6at
el h UIFTA, 3991, BTSGISTohigd 3iIT THieiT &
3eh T iy YUTTITeR TWTE &1 o, Wfeh 31 Jeod
(>95 UfaoTa ) ht Tt H rcaferer YHTeT 9 | I=fa 3=
fagt sreem ww grRfET it ufva 2R el & |t 3t
= e Tal URek iataty feas; wreiten, ufwet @
BATCA & 37eh 31T Thell o AT oh 37eh U Tard 31feren
TATal Heh Tidtare off | 3WE i 1 3R 18 & Wl &
it 31eh U S STal AR TUTE AR |

fader ¥ TH AET | HiaAwe UEUR & SIasE,
ATIRTIT AeTERT U A ek 3Tad Sl ohil WA Td AATg
I IO H ST TS | ShIthl sh T TET |31 TraiooT i
TG wheg, AT | el Werany uffearfaai &

R GehUUT hi teraT TH ST aht GeT=T § 3T ATgT o
30-65 fa9Td W TET | TEA g % SN GHa areit
gt & FECs o uftwmoT % g+t @ngi  Rimsa siet
st wem 4 fafyre ywerentel i i srqufteta =t
yefyia fewar| grenfe, 3ist = 9@ o fafyre
AT gfeg TH-7TET HSi & waet ING By B
SR ST TE | 39 YehTT, TeTehH UiaRter o fere yerm
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| ARTE HehTHehdl ki U Hich Wt fag™ =
Hufaaemagia

Arafaes T UrEIR 3 S TEet 1 317 ¢1g g &t
AT § TH 3T WS W geTha= T eht HiuR fafataa
AfETHTETE | 3TN AT Ay 98 H IL5 & X d
TG gheg ot S T | HTUATITE S U& Srawer
(3TRA ) W IL2, L6, IL12 3R IL13 Si sifireafwment
TH S i qoT 1 3R S | ureles vu 6 s faftafua
ot |70 S i o H 3R S H T HATITeh SUSR o 915
ot 3raer ( fadew ) uT L6 SR fafrafia e 3w IL18
et fafvrafim o | sTeaaa R uarsretar ¢ foh WieTqer g o
TSHe wfeer st Th2 sl aret afefsmars |

MY pellet ¥ W & U=l & WA 40 Ufa9ra aeh
Tifaa fasror o yfawemu= & @ @ datasies fae
YT T gl BN AN T B TS |

I Aiet 57 ( SRART qehich ol START ik ) |
FRTIT RICA, ST/ T HSTOT( 70:30 ) G UAvite
| ISt TS 3R e 1 ° freder /geel & &ug, Sehe
S geatii sarel o fere fafsra s o faena feram |

YT H et UTET H YR & FoTT Teh TRt Torat
iforeh THERTT (St SIS Uik ) & oG efiwt Tt
T SRUTH hIT ST eh Tehl T ohT Tl CRTET I |

YT HiEt S U ST Skt qETT | St ST Sufet
A (70 W 35 ) H SEA IieH-ISH B & | Sie
HFTUT R FA St Fufed s ST o Youieh= | U <ietar &
for wemfieeh AT ( 76.5 Wa9Ta ) St T | S e
HferT ST ( 92.5 Ufa9Te ) | ST T 3TEHTUT 16 Tfavra
iferen BT ® 1909 T, S smenfia Fufe sv1 & @i
Uret ot ReT S eg 11-12 RiergTe Stfires off |

=ree AT ( RS ) Ienia yaferd Sia-shuttae [aehiad
foram | I+ UTEH SURIR & URUTREEY Sa-ahutfee
w T i | stfireRan (20 Uit ) GER g3
IUAA RS S-SRI Tt TS VTR ( ottt ) |
80 ® 93 faT9T ek YN FIT | &N 3R TstIgH Su=niia
RS Ja-whuifste o fou wuitger erar o swas: 43.7
3T 87.5 Ula9Ta oAt YU T | RS S-huifsred i
AT HEUTET 26-29 STl ohl HIWTH UTE T8 ITH YN,
USTZH-|Tfed RS yaferd arat-shuifee qrmies 3T
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S

R
o

0,
o

TRE |HH STANT o 70 Tk Su=niit it sarg
T eITeret o 8 o TN TSI ohl Ueh STEBT T IhTE |

HUTAE 3 3= WA o WTeaw @ eaf GeruT gr
T AT TN & [T Teh IUSRTOT ki fewmg 3T
Tt fora T | safw werot g1t Wi & foe faswfaa
IHITT 7 SHaA WA dfcdh Toad Ua fagaaa
HWe-3mE |

ST TS o1t Sl OF LA 0T Sl hUg
ot gor T § PCM wifua et =t ardrar gfeier § gfeg ot
yavie femam | PCM sifta it e gt fearfa o et i i
Teafa ¥ Sk TeM td & 1|9 i1 PCM ( digsit-1000,
FeRiaH R 22TSeheter ) U, et PCM it Tard 3tfureh
WIEEHS rET T g, fee mige st e 1.8 feit
Wiewad deh W Y AT 36 T 38 i forfa o off
FehIGT PCM 7 Sl A g ol UTHT =T |

2ol 3R AR 7eR St swust o forg s wregfaen
TS P s EUH AL |

T 3R foetes & datem 3 o9 & ffueiestor
TR Toht STt A &Y fEaT |

i UAE oh ATt o gt o et et Seer | i uter w6t
sifirek gfg ynfer &)1 FE0T SURR it qo § 59
ST B el ohT SITehRTY 37T 3T oft sige ot |

JAFa9TT= (52.08 ) WHAT St TAAT | WIGYIT HAA
(54.19) ® Seat@+ g ®q | S=o e ufayraar
(ELW ) 3wt g

@Sl FgaTe T /EAT st gt § /iR ufwa faeng
T HAAT | WE ST Iodl 6T QI9Taar 3R A= 7
T S@T |

75 ATer9Ta Uil FSTOT oh |Ie STAAT o Ut ( 25 AfeioTe )
faramy T B9t W SeA T ®U @ SAfure
NferdteRTuTrel fafafir, gvr it da s ud fe
TBARS WM @ 7T | 3TER | Wi oh W § gfeg o @1
WY SATFIRIIR e fafata d arefeh afg g |

T3 W Aie ¥ Suait & fe 10 wiaema ug
AT WS B TS GICATSSIE ohT SHTE9T e STET UTaT I |

foramt ( 34753 ) ot Ui, AT, $STHE SIS,

L X4

O
L X4

AifEe THeH, SRRaehal TE, SRl JHe 3w
-GN TS Tel oh HISHH | ST e fehaT I |

fRam-gem atwT |, UvlEM, wEA, SRTEET T
YTehcieh HETEA Wa & SMETNA WIS oh dad deh-ieht
TeEviAl 3R ARl wwels & wream | foRu ufend ot
e foar e | Siferer IR (24 ferar ), wfvreror
( 30 wfgend ), geifaea Wifew (294 faram) 3
TEUIS YquT (24 foRam) & wresm @ v eiw
TYTUTCT H STIoTaT foehTH oh SR | STk TR T |

TH AATTERT U 4 FOTHTTeh ShH=RT  UiITeTur sheigh
o unrferan)

g Ua WO Ut 0 Stferertieat, feramt qem afgar
TEHRR] h IV (R o T 54 ufdTeror swrdswn
(1339 QfauR ) =it fohRT 7T | gk ETTaT, |/t
5054 feaemenl st WA W IFeh WHUT & S WS
T MY AT | A aH faehtd & 9’ d STeeh
il iel

Heor | fafi= Ta & favafaeneai 9@ 19 faemeiiai =
FTeh TATAhICR TS WIS UIGHghH oh 3= SIHETT
T foRaIT | S0 AT, WEATTH 6 ShictSTl oh 262 BT
i geArrayiyTeroTfearITET |

3H 99 ABIC % W& el 20 STeREE! Usitepd fohT T
31T 91 iR WEToT SeTe & &5 H 8 WHg e Hroe U
TETeR e |

HEAT it Aol g fehart it 1ag o IMaiiTe
[UR B Rt 2014 WS, 369 TN AT 2241 WEWI
s/ faafta fer )

e 37 TN U (21 T T 16 =L ) WehtiITa
forT T @2 54.1 Ufa9Ta T >6.00 9 IS IIier FHA
(29.8 Wfa9Ta >8.00 T TS I SHA Aigd) |
PEaicicaigl

T IH WA A Ueh U < eaf HeRuT g1+ SuehtuT & ferg
33 sTeh tfa-Tereh U srfardush ferg s ferm
TEAT ohl STTEEd SISTE ekl TRTLAT 100.00 Ffa9Td ST

Teram 1oTeifiTent, Sl et fergnt, TretuT, ufdteruTgenta
| 301.24 TG HUA ST IS AT fman = |




W
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A, T T4 g9 AT & forg 3o 9$v #°1

G YRS TSHel/01/01/20-25

ST, JTHI, TSI /AR, 36T HAR, UT.eh. AieTeh, T.UH. Wom wa
<t gt

o 2022 % ST TIH UT YT U TS9N HAAT T 5, 3, 6
& 12 TTE Thi 31T UX T 3T YT eh W SRHT: 2.63, 13.
97, 23.48 U4 30.68 fuT T | ATfiier TN T WA @
ST U ST ST SRAIT: 100.40 T 92.06 UieoTa oft 16 2022
o SR S9N e o SEuSTar 62.93 Ua9Td @ |ie W @
WU St Sht G 1.72 UTE TS |

(7 T - S )

3rfaem= der

T B: HIEN Ud 9otk diftieh SiHd S ScTes ( Suwhars )
HUY: 457 W& 791 ATHTET 1976 2022 HEHI JHG UAH R SR
ST o Tene? 3itHa ek g8 SATe 748 UTH TET | Stiferaer aX
0-3, 3-12 WTE Ud S&h TaET WX HUgT: 76.28, 97.40 W
96.74 Ufa9TaET |

qeY

Theh-at S oht S{HTETEIOT 2 98 2022 @ TR U1 ET
AT TE SHTHTH WO oh Yo TG 9 /A 303 STAC
frrenTet T 1 ST SR TET | S B 6 100 Uiawd then-oit
S o dTEeh BT Gafaai | theh-ail S oAl Ueh THE WA
FUH YIFhRTUTE T GITaTe |

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

Bl S ® TR Scure 31 RS favaiyor
(@91, 3, 5, 6, 8, 10: fauH FecB® are® #9+; i1 2, 4, 7, 9:
AR FecB®™® a1g®d A7 ; i Tal: 50 A} SIgg i)

ARE AN ( 2011-22 ) oh SR W =R Yifgat | 2Afaens dst
% foeRTa TR ISt Tt o 31ieRg T o fageteuT & uar s &
for = difeat  sifaeme wei o g armar 59.5 9 71.4
Yferd ok Sitel ST & 9HI Soelt sl GE&AT 1.66 | 1.81 % 919
ot |57, 3, 6 31T 12 HIE ot 3T WX HY e RIS IR
SRETT: 2.7, 15.2, 23.9 37 33.1 foram o 1 @it her SR U,
U @ AT 3iiv 571 & YR AUAT st STETT-3T6T W o
ITRIER 9N o feTT HEequt urg I1q | 5o ot 3 WEH ohi SHH
3T Wg SaTdehar gerar ($UiE ) 21.6 forum (=R difeat W
19.7 4 24.2 feram ) oft, Staifen gt etaf = fag weifua stisrst
TiATetehd HIETqT 6 15.1 foRam o, it gvtian § fon sifawma =
9Tt WA oig @ EUiE | 43 Wi sEaw ueei fwar 13w
uftorat = era foan fo muietwa Gg o o 9 uiq o
iferen o & HWedl W Syt I WS T uTer STiered
rfaeR wrRRETR |

e gt st didt-ar gieg X <1 o WY sreat ot GE&AT ( 2011-2022 )

i1 274 455 59.49
Sit-2 472 856 71.39
Sit-3 376 665 60.90
-4 60 104 66.67

1.66 40.51 53.65 5.47 0.36
1.81 28.60 62.29 8.26 0.85
1.77 39.09 46.01 13.56 1.33
1.73 33.33 58.33 8.33
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Ue-ar AT 9o+ ot 3ired TRiReR oo ( fRam ) (2011-2022)

A 2.65£0.02 15.16£0.13 23.87+0.22 33.11£0.31
kel
St-1 2.53+0.03 14.67£0.18 22.35£0.26 30.1420.39
St-2 2.65£0.02 16.31£0.14 25.02£0.20 33.25£0.26
-3 2.66+0.03 14.98£0.16 23.8310.26 33.7210.36
Sit-4 2.7740.06 14.67£0.37 24.29£0.75 35.3311.05
fﬂ'-rl- ok *k *k *k
RN 2.73£0.02 15.93£0.15 25.80£0.25 37.0410.37
wrer 2.58+0.02 14.390.15 21.94£0.26 29.18£0.35
P— . . o "
TS 2.930.03 17.44+0.20 25.940.31 34.25£0.42
g 2.380.02 12.88+0.12 21.80£0.22 31.97£0.32
** grefer wu / far=1 (<0.05 )

AHETPT HS whl Wi~ g SeATehell 4T ( 2011-2022 ) T B: UTET Td aa%eh diitieh A S ScATaT Huvr:

R 26 T 86 T

T X GRHTT: 109.09 TG 104.04 Ufd9Ta T&T | A SHferaar

Eag 4.34 21.57

et T 0-3, 3-12 T I T 3TSRAT UL HAI: 82.39, 99.15 AT
-1 3.97 20.10 94.87 feyTa W& | fRET ot oet 236 (109 T 127 HIET)
Sit-2 4.47 24.17 uyrae / faafa fru
SH-3 4.43 19.67
-4 4.52 19.73

T HRTTERR
A 2.91 14.76
g 5.11 25.23

SELATT UTETUT HIAHH o q&d et 152 (74 T & 78 HIGT)
heh-ll S STk AferwmT 3 Troreerm, gfvamom, fewrere
YEITUE shiieeh oh feR@TT 29T AR TS Hl ehl USTT Rt TS |

T TS Yeis W HiF ScTeA aq WIeTgll WSt ol

I ITeh IR

W g s Rt

Uteh. AicTeh, TH.UE. fasT, 30T HAR, TUH. Wgel, .UH.

TR Te e drom el $eRTS o T i Sheal oh 20 el § et 57 foRamt ot

i ) wftufera ferar @M | /et 3349 UYT (2211 USHA AT WS
TTH | WIEYAT HAT T 91, 3, 6 TS 1214133#}311111:?‘ et ) SRR BT S T, 3, 6 T 12 MR R 9T
T A SR 9 FHA: 3.26, 15.25, 26.70 T TR IR W GRHST: 3.17, 14.51, 19.26 T4 31.76 fTRImT@T
32.69 fomm TeT | W ST SR WG 0-3 WA 36 ) 14 yresy skt 6616 WRITTAT R ETE 1463 TSt

TTE & ST AT 132.12 TS 105.63 UTH TET | Y99 TS FoRT T TR ST S ST 1113 TR

0 J%
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SR v ( feram)
SE 2.63 3.37 3.26
39 13.97 17.00 15.25
6WTE 23.48 26.54 26.70
12918 30.68 32.80 32.69
EEE)
AR Afa9TT 100.40 101.76  109.09
S UtavE 92.06 84.97 104.04
( STASIAT YR )
SR EIa T hIEET  1.72 1.04 1.05
S RT R ( UFa9Te )
Tehed 37.07 91.84 88.35
T 48.71 8.16 11.00
/= 14.22 - 0.65
e S SeareT ( feram )
YIAH'S: T 0.457 0.623 0.488
T AR 0.791 1.054 0.889
ATftien Sitferar ( wiaerd )
0-3HE 76.28 86.27 82.39
3-127® 97.40 95.73 99.15
Eerea 96.74 96.33 94.87

qrEAaTE! ol SAXT W oh G H I (9T GLR

Ts faeRm

HET Ui : USHat/ 01,/02/21-25
Y.k, UfeTeh, STHL. 9101, 3Wfag WIHt UE 3. UE. TMeERT

T, 3, 6 TS 12 HIE ohl 31T IR THY 36 IR X AT
3.37, 17.00, 26.54 U4 32.80 ferum T&T 1 9wy 3iraa efver e

gfig 0-3, 3-6 T 6-12 UIE o SR HAI: 149.91, 100.77
TE 40.09 AW TET ITH 1, 2, 3 TS 4 AT ah 3 W I AT
AT AT RAI: 37.9, 54.7, 60.4 3T 61.2 feram, Stafer ATt
1,2, 3,4,5, 63T >6 A @t 3T U FHATT: 31.3, 35.8,
40.3, 41.3, 40.9, 40.3 31T 40.0 feh o | gremawaT & 70 fet
o 3ira ek gar 3aare 0.754 feRam &m1>0.90, 0.75 ) 0.90,
0.50 @ 0.75 3FX <0.50 ferm 3iraa <freh gar Seare aredt st
T STUTA HATT: 26.80, 23.71,44.21 3 4.12 Ffagra e |

LTSRN aht fafi=T STavemeii uX urearet s ger Saare ( feham)

TR 0.754  0.845  0.665 0.498
EEEEL TE U TUE T
pron 0.765  0.855 0.683  0.492
=GR 0.761  0.860  0.650  0.530
g 0.770  0.873  0.669  0.508
>aqd 0.720  0.795  0.657  0.463
ot o . R s
T 0.706  0.777  0.637  0.465
IS 0.802  0.913  0.692 0.532

gremaeel & fafir= awaret 9 gor Scare ud ol & HruA
el HEHa e = USIyid (ehdT foh gl SeTe o1 & HIUA &
HHT ST U AEeqUi AT |

qreTaTEl WS ¥ e SaTe o fafa= awirel | grer Seame oiiY
9T HTU o sl Agasier

gasareA(fear)  0.842 0913  0.646 0.519
A (E)
ufifer 36.53** 35.19*  32.53** 30.86™*
TS 14.02** 13.44*  12.66* 12.03
=g 13.51 13.03 1250 11.88**
TAATIEET( G )
T 13.08* 12.63* 1227 11.77*
TS 4.45 455 412  3.85
e 6.67 6.65* 618  6.02

QTS eh THITH T THITH @h 3TN UL TH g hAYT: 101.76
TS 84.96 Wiayra W& | SHifaadr ¥ 0-3, 3-12 W 9 99%h

N B
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STIATT T THUTT: 86.27, 97.35 AAT 96.33 WfeoTa Wl | werd
B: UTET TS Ik ATfS ok 3HA ST SeUTS HAT: 0.623 T
1.054 foram TET1 & & R e 77 (48 T F 29 HIET)
YTEHaTS WE S T8 |

I GRT AT S SciTe o feld URarst 4
1 faamm @

st faermawAeas uftaierr

TR {AR, T, T ( 30.04.2022 7 ), Fedem &t (01.
05.2022®) ), STTYHT TIUST, WS AT U SHUCATRT NS

T, 3, 6T 12 HIE ot T U Tehet IEA IR 9 HA:
3.0, 16.0, 22.5 T& 30.2 foRUTTET | R § UoW hou= ¥ 3iHa
SIS 730.0 ATHTET |

qRArs! 91

A T AT, THA TS ING hHed ¥ HEd HT e
HUIT: 1175.0, 599.00 TH 549.0 UTH T&T | A= AT Hraq
ST, =], THaITE U HSA T ShHYT: 36.88 HIZEhIA, 6.39
T TAT 46.6 1 YTA9TA 1@ | ATTS o THITH ST AT GHITH T
ST X TSI €T hHIT: 96.22 TF 92.10 WiaoTa W& 1 9erm
AR 3T TEa 0T A AT AT 440 3T 630.5 fa
off | gore TumTH 3T gOa ¥ i It hHvT: 27.1 3N
30.1 foRam o | ARETST W | /e Sifaaar 98.88 Wiaera
T /A 197 W U AT ST R & fa o=
& = fepami sl T

-

. ghet & AT T T AT YTeh o U

HedTehT

o

v faermauAeas uRatsqT

MY SUST, Teleh. THAT (30.04.2022 Wk ), Fader &+t
(01.05.2022 ] ), 3T9TIoh HHAN TS TR XA

THTH gehTS : AT REAT | 50 3, 6 TS 12 WTE ohi 3T W Hehel
e TTieR W HU9T: 3.11, 14.85, 21.78 U4 30.38 famum
T 3ira Sfen W gfeg 0-3, 3-6 TH 6-12 HIE W HATT:
130.31, 76.28 T& 40.26 UTHTE! IHHAT § GerA UE fgeiar shea
T i S SUTE HHIT: 983.13 UG 454.41 UTH T&T | TIEh
Aifieh, o6, YIS qAT Tl ol hodd W A 7 ScTeA
RUIT: 1771.38, 498.73, 831.94 WS 402.01 ITH T&T | &= AT

S ST, T TTHaITE TS Hg eI hH9T: 35.82 WEeh, 7.44

[t Tal 30.81 AI9Td T&T | et HHETH el HHETH oh 3TN W
TSI ST ShAT: 97.74 Tl 89.86 UTeToTel TET | AT WS W et
SHfeear 96.50 wfaera T &/et 101 °RT 42 fohami =
w2 /faafafeT)

YA THIE : hISST, e TS GUERT heal U 3 U TSHT
& IR {A 65 U UTAAShHT sl 7068 HIT (4425 TS
qrg ¥ wfed ) witmfea fearman iarrraea § =, 3, 6
TS 12 HTE Thi 3T WX IR SHE TR HATT: 2.97, 14.09,
21.28 W& 27.23 feRaT T | 3T ea aaveh S ST Ui shoust
571.85 UTHTET 1A AU eh TS & 73.01 A & |
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T ST WET SR LA o TR WS 9T
i o eR W ( femm )
KLt 3.02 3.00 3.11 3.35 3.99 3.59
3WE 18.09 16.00 14.85 18.00 18.35 14.06
6TTE 26.02 22.50 21.78 20.82 23.15 20.82
1298 27.00 30.20 30.38 325 35.67 27.59
PEEE]
TR UfaeTa 98.05 96.22 97.74 94.82 96.07 95.48
TS UT9Td ( FHEH S TR ) 94.70 92.10 89.86 92.72 83.67 90.00
airere ferehts g ot seare ( oo )
YA HeUT/B: WTE 0.868 0.730 0.983 1.080 1.125 0.880
A AT 2.096 1.175 1.771 1.485 1.910 1.320
ERRME
AT (. ) 6.45 6.39 7.44 7.15 5.51 3.81
A ST ( WIS ) 30.71 36.88 35.82 31.34 21.52 19.12
Wy ( ufavTa ) 11.40 46.61 30.81 46.95 0.00 0.18

Ui § 9T hi /el 7423 TWS(hRAT, 3530 W WIAT, 5000
TUT3TR oh Eieh Ta 10505 3{d: T HATITR Tam & Tt | gei =
W HA 8 USTTeh U @G T AT HEATT TTH 6 /et 45 USeh
U3 3iTiieha g UTTR! ol UNETSHT & S299 & AR
faafafea

ATl S 3T 2, Alhell WS ol ST

qar
FRIT IS : WRET/ 02/01/20-25

SIS ST, Te.eh. THAT( 30.04.2022 ek ), e &+, sronis
HAR TS HHATHR

AT HHAT oh ST 3, 6 T 9 HIE i 3H UT {4 IR WX
SHATT: 3.20, 18.09, 26.02 T 27.00 feram &) et S
e YR gfeg 0-3 TG 3-6 TIE i 31T U HAIT: 165.58 T
110.98 UMHTET |

O | g, fEe ud qoia sheus | S i SeTes shusT:
867.97, 628.20 U4 557.61 UTH T&T | 99%h | dlfteh, wd,
IRE 9 Tl ol Theld | ShATT: 2096.32, 761.67, 808.26 Ta
516.76 T 3frda i TG g3 | ¢ AW, TG oaltg Ud
TSRV ST et ST HUIT: 30.71 WIEGhI, 6.45 WU AT 11.
40 UTeT9Te T&T | NI &¥ Ua THRTH ah STTEN U¥ F=IeY husT:
98.05 W& 94.70 Ufa9Tal TET | Tehetl HE | ool Sitfaaar 96.83
yfaera T 1 /e 105 YT (47 T 9 58 Wrer) fehamt sy
52 /faafa g

TR S SATET o feTl SU-FHIHATsT STerens
uffeerfa o wRa BT Ud e Gytaa 9 Rt
EIRCUNCR RIS

T YRS TAEIRTE /03 ,/01/20-25

THA 2022 % S TE YT U 9 Uit i T Wyafa
HHAT T S, 3 T 6 HIE i 30 UX et 3HT6a IR oo
SRHEIT: 3.69, 14.93 T4 21.21 fRITTE 3.59, 14.06 TS 20.82
o TaT | S| 2021 & SR UET EU AL R0 12 HIE 39




Cr T 3 o KR
welfa Agr
W /A IHEd IR o 27.59 foum @11 gt et |
Tftieh THITH &Y Ta HHNTH oh T UT 5= 2T ShAIT: 95.48
Td 90.00 HfaeTa TE | wrd Ui 3T e wyetaa vuat
Y| B: HIET S ST huvT: 0.92 Td 0.88 UTH T&T | Th
O BT SiiR T wyetfia 3t | anfies S Seare wuT:
1.21Ta 1.32 fomum T | aRa a4 i) T gy tya vuet o
W B: WIET 1 shou U e oIlTe, dq o1 Td Hgevr
RHIT: 3.87 UE 3.81 WHI, 19.30 TH 19.12 HIEGhHIT AT 0.29
T 0.18 yfagTa et |

O BT 317 TE) wyafa G20 wun anfies wuges sirda
T X (EADR) SRHTT: 0.21 W& 0.17 Ufd 1000 W fga@ @
femrae udwr & wuyiareT fEAterEt o | e ugTaTe
o 3iiR foramT it IS | AT GaR 2 /A 47
WA BT (32 7T 15 |IGT ) 31¥ 57 T Hoatfua ( 33 W a
24177 ) SR TR |

l AR AT 2t T =i Yo gRT i
[

T YRS THSTRSTH/04,/01/20-25

ot. e e, Taum.s. fUeaRT (31.03.2022 @& ), S
ARRISH, TUE. Wee (31.03.2022 9 ), . U=Idwd, TH.
T[Tt e it et

IO &I STHET sheg, WATEY WX WA Bt WS |
T 3, 6 T 12 HIE ohi 3T WX 36 IR 9 HA:
3.99, 18.35, 23.15 Ua 35.67 TeruT @11 3ffHa Sfer W
gfeg 0-3, 3-6 TS 6-12 HIE T 3T W HAIT: 159.6, 53.3
TH69.6 THTET |

B J%

IR J84 AT

THA T § GHEH X 96.07 UFa9Td TET | HHNTH & ST 0T
T EY 83.67 WiA9Ta TET12017-21 % SR, TIH T 377
T TS UX ST 3T ShH9T: 540.43 31X 696.0 fe off 17wa
T AT ST Ford HoTHT U ST ShAvT: 379.67 f& ¥ 35.
36 ferurm o | e e aTfies S SareR = 1 2.12 fepmmue
TTET H 1.70 ToRTT T&T | 3ird Yo ©: WiEl S e 1.06 Td
1.19 ToRTT AT TR TE HIeT BEA | @71 3ftea dg =,
TEAY Td o TTaITE ShAgT: 21.52 WIEShIA, 0.00 Ufagre qem
5.51 T TET1 0-3 HIE, 3-6 UIE 6-12 HIE & GI%h ST
THAIT: 97.20, 99.14, 95.78 We 98.71 AieroTa TET | et GET
Bq Shriieeh Ud AiHerTs o fehdri sl et 151 A (69 WA
82 TSN ) &= TS |

. AT TS o HIaW | SHfaehreti WS st
AT TR

TR URETSTT: THSTNATE/04./02/20-25

. TETIWE, TH.UH.%. fenmq, 9. foreqeT™, St TReE, T
TH. TtE( 31.03.2022 T ), TH. TSTUTSY, TS SH. {IeA

SAfRTEA= W ST, 3, 6 TE 12 TTE ol 31T WX {rad I
U HAI: 3.35, 18.00, 20.82 U 32.15 ferum @) 3fHa
e W/ g5 0-3, 3-6 T 6-12 HIE i 3 W FHAI:
162.8, 31.3 T 62.9 UTH T& | ST T ¥ THARH & 94.82
YIA9TA & I HHITH oh ST W A EY 92.72 UiavTa ¥Et |

e T dftieh S SATe ) 1.83 ferumua urer 1.24
oo Tt 1 2o o 3t e : HIEt S STe 1.12 TE 1.04




ToRUT SHHPT: X UE WIET H TET | 3 a Ay oA, HEevH ua |
TIETE T 31.34 HIEh, 46.95 Wa9Td a9 7.15 VUi 1@ |
0-3 WTE, 3-6 HIE 6-12 HIE T T&Eh S(taadl HHIT: 99.20,
99.00, 93.10 T& 99.42 U9t TET | &1 YUK B ferami ot
185 WE (27 W S8 HIET ) &= TE |

. fariEt srewliat o1 Wi Ua g8 SdTe 2,
JATTATITR GUR

TR G W Iger TR ant-ad STTH e a1

TH.uw. fasm, Wt ufeteh, 3TEUT HAR, TH.UH.&. fews &
TSI TR

et ( 2021-22 R ERTAAH ) HTT, 3, 6 TS 12 UTE T 3T
T 3frEd IIifieR I ST 3.20, 12.23, 22.14 TH 28.96
fohaIm T@T1 0-3 T 3-12 e & SR i ek 3iiHa W gfeg
SRETT: 100.16 TE 73.26 UTHTET |

o 2021-22 & SR yHfaa sreRival § 90 &, 150 fat, et
T TS, TS gIel AT o Si6d huvT: 85.76, 122.70,
129.18 TEX TS 173.95 {7 9T | GreITaeeIT AT ST ST ALIUN WX
Hrefeh YUTE TET | STftieh THRTH gX U TUHTH & SR UT 5T
T GHAIT: 88.98 WA 107.14 faI9Td oh T W oh 90 el
Wt HEAT 1.24 UTE T | AMfiieh G &F 0-3, 3-6 TS 6-12 WIE
hi 31T Ud Sk Teh(TAT § GhATT: 7.82, 4.62, 0.00 TH 2.42
TTeroTa TET | /T 369 ThiAT (167 T T 202 WreT ) feram,

TR Ta T ORI HETaT aht STkl Skl § AT Ta grel
JATETH IR A T |

. it S fafereran W we-oHereen SEeT He

SR -H AT Rt

YreTarET, T 31T HFUTST g | /WA 15 WiHTd i
% Hdeh & A TR (T T | AT WEThil o TR
ek explants @afda ferw ww ) wifyrertert st Sitaw
eTaT T o TStk sruasiy fater grr faerifia @t 1§
TSt 4 (U4 ) sifyrentent ( 70 vy ) il avet gt
¥ wfera ferar T

PIfRIPT IRRE: T- T explants; - Bt yar; W-f2u=
T IIE AT UR; T, §- BISFIARS DIRIGT (U9 3)

TTAYRT 3R UEAATET WS | el WIFSISATE WA shoel
(S TEEIS | GUfEd ) Shi TUTAT Sh S e SIRITE T 37T
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- HeaiTT gRT okt T3 | fEuETerur ufewan = ore, hifrent
A SSRIuT & feTT 6 WEH & -196°C W WSROI & &g T/
g (P-4) & g Wfem e fag T T vitelt o
fedftertuT | Ugat ShifvTeRTe s EE&T ~1x10° ot | wefera
SRITYTeRTSTT Y ATEaT ohl A | wriaNa oY 10 e & fog
1800 RPM TR 31Uk {5 femalm |1 5aE WX o aTet g ol B2 TRt
HITTRT i 10 Ufeed FBS 3 1x TRt faeramen |rer
DMEM Jaa T25 TaTeh § 3u-watda ferar mar) PDT
( SEE giedieRtuT wua ) fraifa s & fag wifvrerret
=t 4 well we d @, wiveet &t ferdgran 12928
ST W 132 = ek Firam o 3R sfia shifyrent W st
T & faers arefad femar mam 1 waeT: 1, 4 3R 1 fea
feru et e ererta siaeTer, @i it fem g T
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fRmiRfara BIfEI B T SEERv WY (Fve)
ferirertor & uget 31 firere o =g 3irae St &war 90-95
9T off | 3Heh TEATET, ShITITERTT fUerett & aiTe o TH=( 9 )
Terenfaa =T Wehdl &, STt ge2an hifyTenT Haiel it feafa 3fic

TRTSSTSATEE ShiTITeRTST o Taee foeh T ST HagiTehTal & |

HREIUT | Ul 3iR 91 § ATAYRI A4S | B B BISAARS
HIABTY
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TIYYT TS A 5T AT H ScATSHAT FGTAT

FHT SEEATd UG CITHETdeh &R HHIUT o HIeaH
W Ui S1eH T 36eh Uod Gaei= ot sigrT
WA URETS: TIEET/01/01/20-25

T.UH. TS ( 26.04.02022 | ), AN.TH. WL, WA THT T
aRfagErt

TIAGRT HGT T THTGRT (TR & AT 4 €@TE ) &
BRI wir 3T WAR  WEYiN T She ¢ AW Tefart
AT W1 (71 ) W USHa W & 2 W (16.0 3%
18.5 U9 ) o |1 AT foT shfewrad |el ( 2 ufavra ) i
YTkl & Ueh 3TeHEA hall TIT | Wi ohi A1gfeseh €0 € 91
wHET a9 €11: Tt (16 Ui uiishd Wem ), €i2:
It JTafisega giet ( 18.5 ufawra ), €13: Sear s ( 2 wfawra
ThicoTad |G + 16 Ffa9Ta Tufissha Weld ) i €t4: 3o
Sl o WY I TN TN ( 2 W9t ShicoTa HIe +
18.5 Ufayra ) ® faurfoa faram e 1: = it =rTE = o1,
[T ST Rl THa & 4 W 6 TWTE Uget Ul famrufa g 400 7w
Tifaer Mg faema T 3 yH@a & 10 | 12 H@ig oie qeh
SR @I | HHAT aht ST T STferehan ( 3.84+0.03 feram )
IS W 3SR W 3T 30k &1 Ioal ol TP ( 3.63+0.03
foram ) TaT 13 g SeR HE I SMTE R YTehal 6 § i< o
208.8 T FrE ek g oh WY Searaw ( 22.6420.19 fehaT )
TeT 19 Frrehe FHrehTe 7o o ome™ o o gu we i ( 18.5
Q9T STUfShd WE ) o1 AT HeA1 | S0 o 90 31T
T G W INK & Ioel I W ThRTHE: TS Ugam 2 |
T T I8 YRATS fEaT ST foh Tefaret Hgioh SR H A
T HH 16 9T STURSHA TS S0 AT R Jo i oh 51
UR H gfeg Tt ek 3R 30 91 g TS o A0 3TTyeh I &t
T 3 ST IRIT T h W T ekl SUhT RH ST ST |

UTAYRT WS ol HeX ( UTEHH HETgaH ) T AT RaeTraht Tifast
Trsror e anifyTen RfereaTa : weT o JaTueiet i faem &
T Wk T AR T | Heh AHIOee €ET S gEd gY
TR WST H gHeh! SMMET &THAT ohT TSI fehdT 91T | Tk
AT gt (30 ) st Agfess w9 @ 7 augt | faunfsa
foram e | T 1 Rt FEEOT % WU H @ T iR 300 U

Tifes fasTor 3iR $earar d<hd uTe e =T | uieroT
g 1 | Tfae {101 st 9eTeRt 250 TR T faan @ 3w
WohY + HeT & ™ ( 50:50 ) fastur ot wmr 3mer faeran
T, STelfeh USTOT g 2 | e fsTur st 200 UTH ek H
Y fam T ST FHae WeX & 9/ w1 € AT IR faeren
T | WX wh 9 | 8.8 YiavTa sufisha Wi gian € iR ug
QAT T E |

T %h § T HIST

T 91.3
FTE R g 94.1

hATE 5.9

i)

uRsHATEH 8.8
O 3Teh 1.8

ESEIENIBER) 68.7
ST IR TIM 52.0
faf= 10.1
HEeges 16.7
Aegettst 41.9

5T o RN H WeT & &l ITHA T 8 el 3 et o
o GT 31 37 UToeh el ol qrerehel § G E31T | &0
foRuam = stferes wifumifes it wa Sgfefian st SareA &t
3 AT Rl gPTAT | Wt ot WeX | fgam w afas
firsTor faetE 0 & | off IR a1 ST 1T gl 8,
oo uar wetar @ fo wex g8 &t fae 9 ufas fasor

TaeTrd ot Uan fagTg 27907 300 UTH o SIS 200 TTH 7 HH
fransTaehars |

sifaem st o Tfee fasror & anifyres wirenas gro argest
Taag : T3fore AR oTa it faer i gg 3rewen uX are
oTHT § hTe Y G X | fawTita &t & Jeh o HIgatst ST |
Tt i AT ot 65 UTA9TA 7ok R i o (T, Y@ Tekh &
TR 3T Y@ 3WG o U i 15 YT deh HUvT: ST Teh 3T
| foerran @ | g @0 | 1.0 TR g /100 foRum wmwi
fogm o fafyra ot 13 i ot wrmit it Wi s o gu H Ueh
feram T, T aTeRiEt oA o feg Heif g 3ii wiet ferammam |
T ATt Rt 90 et qes T iR Wugta femam e e ek foh
T WIS | gididd Tl ohe feam Tam | Argas 3 &
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S

MR T, T 7T UTAATH iR (SR T 3 WIEelst 1
31T 2 W TR 9o HATT: 39.0 3 42.0 Fia9Ta i srufisha
T RATT: 9.2 31X 10.9 UfavTa o |

ek gH | ATgeist A ST

T AT WEN ( 24 ) i 9 UG ¥ ST 49T | UR Ui
(Fretron ) & it vt 300 u wifaa fastor 3w FeErgER
g T R T | ergetet- 1 3 wrgetsr-2 aag s Wet
T 200 TTH Tifaer frsToT 3R Welfera Argetst faam 1 | w&iT
60 Tt = fer fopam v siv siter & W wramoem aiieror feran
T | 37§ THA feRue ot 3temae i & feg yekes dg @
fared o 42 g WA TR g

ATt TS o TTer uiwoT o TX = See St 31 ol et
WA T EET 91T | WIgs Faee | |t uives de ot
qrershal ® oUW g3 | Agas faeg @ it wia
SETUTE T TS (T WYATUT ohT Uell =iel | gt = geft Soemt
H IR o WA a9 ht SC @, e uar wer § fa
THSTUT STTET YTkl ohi Ueh & TS deh ShH okt (AT AT ST |

W TR W S A (HEAT ot AT S /iar 4
YEYIT W UG : ST ATAURT WA (30 ) Rt T gl
TerarifTa femam T iR i 3TeNT- 31T YehR & MER afgent
et ¢ | Trferet fSTOT 65 T, g 5 9T SHX AhE 919 30
WTT et THEATERT ST afgehT- 1 SFTS TS IXTfae fHSTuT 65 9T,
T[S 5 W, Beghd TTH 15 9T iR T@T 5 ST ST 15 9T
it THATRT ER afgert-2 IS TTF | MR AfgerT-3 W Tt
AR U ol YT 2 g8 YA H Sl 0T T 137 3R
afgerrell s |HET | Wer WuAl @t 60 fol aeh geerEn
lesieiei

SMER afgent-3, 2 31T 1 ¥ efiwa efrer afig wuer: 108.8, 96.3
Y 79.3 T off | S OE B oITE ohi INH i | MER
FUTATOT 3TUTE | off IR 271 | g Frswst Fewrer e i
TR HIET AHAT & MR ¥ &9 ogdd 30 i & U
TUYEE |

. wyyfaferete sfer Hagq-THe gensitat sitar

Feas uRats

e wr fergs FE At Sarugett o gaeRtur Ta aie
oot ; 2= Ageg ome faets arett vy & wu= @ urw feg
T, 2 faa e R T ST S 6 TeTaehl oht STERTehT
Srghiua feran qem St Ruifsted, TIsmguuAt Sregs
t ST R T )| |t goeh TeRiseRiaTel thivet &
Heifera o 3 ifame raTsiral o, TheTelst 3R gt Sedte
TteruT @ e TR ufafaan fa@ms | RSAA71 w6t
BIHT GHT YR MR ThTeTeh & | 9ot Gereeh oot oht
fenfuaa s 3R 719 o1 SaTe o W 3w of | Higee T
IUART RSAA70, RSAA71 3t RSAA73 gRT femarm T,
Wafeh RSAAB9, RSAA7 3R RSAA74 = WTgee <Rl SUIT
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&t feRam | RSAAG9, RSAAT70 3T RSAAT72 gerashi 3 VP
THUT | TR Ufdfehan fa@rs, Safes steht geraeh VP
HhNTeh o | gergent = fafir=r graRar 3fvn & faomw
ST 3T Yfafehan fearg | |t gerashl 3 O3t ae © Te[ehist
T 3UAIT feRa, Safeh RSAAT73 3k RSAA74 @t BigeT
YrarehT GRT WISt oht SUATT &1 fohal T | RSAAG 3T
RSAA71 gRT STaRiST ohT SUIIT 7El feham AT 9T, Safeh
RSAAB9 3T RSAA72 ERT rhamnose 3i¥ adonitol AT
SUFHT &l femam T | RSAA72 ht BgeRt At gereehl gRT
sRferts iR ¥t Rt SuEi T feam ) 2 waEe
ETEgIeTS feRamgiterar ( pmol/min ) 4.13 | 9.15 & st @it |
RSAA73 gRT 3ifarehan Safeh RSAA71 GRT Wt A
tannase foramsficraraenig T |

-

RSAAT73

RSAAG9
1 RSAA70 RSAA72
b I RSAA71 I

RSAA74

|

(umol/min)

Tannia acyl hydrolase activity
O = N W A 01O N O O O
1 J

fafvr ¢ fage &t aret S &t tannase feRamstemn
JeAS T T TS FRTeRtoT faferat st fashra

1.3, W, ol TS A ARt

.Y, WL Ta AUEAT qhT

TRy fafgaT srenfia arEdw i awgut smer afgawr
Taeg ¢ Wt W e HieH Seasie 3R Starureta
TSI WYAHUT : Tk so) i Buqar sawia fafeent
(HT-HEHAT ) A TAXT H 1S T AT ST 747 | 387
ARG H AT T 1A X H 15 Foham Gt dw o o r
gfa 100 feRaT sTaT Wt (HEes 1), e TR 15 famm
[Et A e ure ufd 100 feRuT @ AUt (|EEs 2 ) i
R BT H 15 TR s =t gt ufan (|gas 3 ) faemg
TS | Wk @7 W 1 famarm 91T/ 100 ferum ameit =1 g wra
o Tam | wedft AT W St | fae & 9w @ iR
Wi % gH H dutfgd fenam man ud @ argaieht s &

o 3rest aE © gent 31 et feham | gt Smew afgent
AT o fer 100 femarm sit. fafeant ot 3iix 15 frmug =6t
@t ufaal st et gu ¥ g@ran T | 36 9 & 50
foRam & 45 foRam 9T 3MER R 5 foRatt ST ot U Wer
Tttt wig sAteh ST aTelt Wy § @rer qeut e
qfgerTd e fear am 1 g |rait vt 90 Tt @es T |

MET URT&I0T =Y woet o faanfor 32 oo sifaene st
wht STeTT-37er faretr e ferar war | et ot uget 10 Tt
= fou FearTar wEas faeman @ 3T aE e wges
TR 3T Tfae T80T T YTehd a9 =l TE | GHUT MR
afgent faerg 18 vt ot 0T a9 I g fear
JMET LTt 60 feat aeh forar T fowd weh SuTU=re:t
TTOT oft fema T 31T Wedeh WTHeR | Wiels Scasi ahl
Teher femar 3T | I 3@ e fah Afuas o i ug &t
gt st T § SR 916 o A1 (e | AT
26.32 311X 6.02 U9t HH W& ST AT |

g i fafi= et ¥ Wi st gt Teteh Sedsie : 98 Wi
24 IR HTAAYXT, STFAITT S UTeanst 95t ( Ueish 751
it 8) W femam AT Wl Wt -3 Tfas fasror:
T=hd TTH (30:70 ) | St WU I’ER afgawt IR &
I T 3 UiaoTd st <X @ faeg 1 | faem & 28 ot =
dTg SF, 2U Aehiteh @ Ycdeh T8 ol ©% gt o i
IS T SATRAT [RAT AT | TG ATE TATTHE YT
ST AT SHEATITE T T HIATUT o SR ol oh [T
B WIMeRT WX Ueh =AU UHerur fepam | 3ia o ycieh
TR (4 92 JHatT] ) 9 ®HA fdet & TR &6 fonvaa
forgtoarstt 3iiv Hetfsmifae e = fow wena fore o)
qRuTH § He IS <IAaH AT 98 | iR 36 g
AT AT AR AT UTEaTS T ST H EH SR Uar<Iem |

Fy
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YT U THAT SI@TH 8 q UISuiE Ual IR
feraTees SuT=

FRE TR A ST RS
T.TH. WL, AEHT TR U8 U.UH. WEalm

Faler FHSTOT T AT A & Wot i Waei= i ot Tpon we
WIS : A9k delt, Wi iR @ie § wwuy fafia= smer
AT & HI-TT T YT U ShiiiisTeh 31T SHieh JuTe
aTelt TEr-afeat st fueet U geiet fasror samen w1 38
FUFAET( 50 W fH210T + 250 ITH fas fasTor ) & W
10 WTAYRT Bl ( @ 50 ITH/fET ) oh 3ER | faaman @) 10
TGl & Ueh 317 TYE Sl (0T & &0 | 1@ 74T 39 wfafeT
300 T\ rfae fasror faerar | gde fasmor =t faam -
g 3T 50 fot og ¥ 31X galer fUsTur ot amaw @i & Tk
TE A1E YT Yevi i < weleft qurt o ferg weft vt ot
TeruT feRaTITET |

TecT fSTuT ST WEre

N
THETH 97.6
uRERa e 18.8
o 3Teh 8.8
AT 5.3
SETH I ereh 39T 28.5
ST IR T 18.1
et 8.5
et 10.4
faf= 9.6

FEcT SUATRA UGl | 4 Fie ot actich 1ate o Hial het
R hit T FE=T0T @ 36.6 Ulavra 3iferes ot | sractieh T b
Yok foet Waet oht 3iTad | off SU=IR & Ueh ( 2.9740.14

A 2.0320.10 ), B ( 2.50+0.15 SFTH 1.97+0.12 ) 3
(2.19£0.12 ST 1.69+0.10 ) HET aTE Wieieh €U § ek
off | ST 92.6 3 46.3 WavTa SU=NNA A AT 4 fore =t
et e e gt Sii i IR wafer gy, wafew e agi |
g STTUTA HUIT: 75.9 31 12.0 AfdwT &m |

TIA THT o URUTTH odT & foh geier Su=nid wgt =t T
HE ht T | |t T O A@E @ 0, 2, 4 30X 6 fea =
ToTT TaeT ¥ o awd fora | oot fietrent wem wae o feg
oTa e T U UE S HE S SR eI oh SiTg (MEUT shi qeteT
W geieT SUETd Hel | ShHIT: 10 TAT( 3.243.91 SFH 37.9+
5.10 Wehg ) 31X 3 T[T ( 11.24.93 SN 34.745.48 WS )
U EL AT | R TEH o SR UUH We & ot waes &
T W geeT SUER T TS &1 @ TT; gTeiten, @t @i
TE o ST 4 3TacAteh T fgH1 1 Yot Waer o fo e aua
FrisroT St qor | geiet Sw=nid "t | o AT (10.9+2.65
SFTH 33.2+3.54 Gehg ) W oT| T TE, Teh ( 61.15.91
FAM112.27.41 9hE ) AT WE( 84.818.40FAH119.9
+9.68 HehS ) SUHR & TS EFUT ki T | gaict 90 |
TR TEe o TTg fotan e aue of wrefe €9 € &y o1 |6
TE & AT h SR Gl Ta-Tagatt ot se siraa an
(82.044.66 AT 118.9+5.5 WhE ) AT | ETEAI(eh, THER T
T ST T hig WEYUT WHTS T8l g31T | (et frerrane,
T 59 | i1 Waer o ferg s a0g w6t g | ge
TAT-3UAT A THE W @ SRl G STt G H T |

ek & fo o weft waer © sirea o ot wma oft fresror o6t
T H SUAR |Gl § Wah ( 1.860.15 IR 1.24+0.09 foet ),
Tt (1.4210.10 FATT 1.160.09 fedt ) ST 1 ( 1.59+0.12
A 1.22+0.08 fiett ) WER o IThar o g A ot |
TEfeta el | YTehTUT eht Wil U¥ SU=I ST shig W9Ta =gl 3@n
T, BTl TR, ect SUEITG Ul U shel YIhTUL3T ohl HEHT Ueh
(18228.4814.05 SIFTH 6507.1:+552.18 faferas grgRToT ) 31
T ( 7411.6£648.31 SITH 5435.9+560.26 fafetam grshmoT )
TEHT S YTkl o w1e T @ otfuek ot | 2 el
JTSRTUT okl TTTATIETAT 3R AT A E S ST TR |

nefaet 2T T R arelt ifave dSt % mER §
Wi 3R St ol Sg T WoTE : |G 99k wehid
rfearer wst o1 o ferar T i Terteren & A wER
TS YUT WEAT Shi S ot T8 | e foRT 7T Yot et fearfa
(T, T[EaT 3R B ) @ onaR W dSt @ a wet §
faafaa femam e i gt STeT- 3161 WahTX & Wfae fasror
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(=T 20 wfaeTa Sufisha wie 3iF 2.8 Mcal of DE
(B%- 22 wfavma uftssha FEH AT 3.0 Mcal of DE)
Tareman =T 19: UE Wit eRTE o Wy 500 U /W / fequfas
Trastotr farerman am | 2uet st =1 29 o 91¢ BHA i AT R
MR WX wgl ot fRT 9 gt vt o fawrfaa fear mar s
T SR 300 TTH/ W /feAaier @ e & o8 & |1er500
UTH ki X | GHT Tfae fasror faerar & 1 g7 vt &t ot
TISATET 6 2 ek TRTET 74T | U gRT UiET 6T ATTgeh
eI, U1 Rl WTHTTgeh IR i 3iiT urferer o oo o=t
fogam | e i T % SR Yedeh THE BT
WS U UT=IehdT ahT Ut eTuT fehar I |

RO | aT wer foh Afafiar uiweh aet shi qIehal ol
Ogl & U W i RIS JOTd TET 31T | ETeATTeR,
YHE Ud W1 o a9 W HehTeTeh T9TE 2@ 79T | W61
T A9 R Tehel 3T [T Todl H GG qTE
feaman | gfa o= v T siraa ek gor = uiieror wE
JfereR AT ST TaT TRTET SHY GrETerel & ST oot &
Iod WX o AhWTh JTa ki gonian | Ffa smer =t
TET § WA ST g8 P T ST W a3 3frea
fer gfeg wliaror smeR faemy Ty o o 3tfires om |

T WEH ot 1Aty & SR 3iree grerae

IRREL 0.662+0.139

Treror 0.722+0.156
Sgat

IRREL 0.421+0.095

Treror 0.427+0.094
fren

IRREL) 0.396+0.052

Treror 0.462+0.064

g | TN NI o T § 95k STerard oht
wafTa St gfeat ot UrNiuTeh Ta wiawet

fafrarer arvar

G IR THRET/ 02,/02/20-23
TrdeT 8T, Sie WeRToT( 24.03.2022 1 ) TE ST9TIeh {A

UIRT SR 0T ( 24 ) | &R AAT9Tel @ ® U ferani
RIS BT (T ) & UrSiuTeR Ud gfavart fafrares nee
& AR i oh [T Teh LT fohdT T 1901 ot A

gt ® fawrfaa ferar T oiit 3% yfafeT 300-400 U™
i fasTor & | JIohet 9T $e8TTuR faemen T &
8 e w¥a fear| g@es orarar Ruat &t feaienir
HIfSHITEET a1 UrseT @ 0.0 (GO0 ), 0.5 (G1), 1.0
(G2) 3T 1.5 ( G3 ) v/ fhAT ¥R o< = |y faaran
foham T | |t TRl W IS geF SRl 3T wErued
IR 919 GUT o7 | 3ifam v 9 3 oftwa e gfg
wEl & ste drefe w0 @ fa= 78 off, grentes s
HE i T | WE-Fieal s YTk Tugl | 1fe @
g G2, G3 3 G1 ® JMER gerar fa=rur ayg & 2ifires
oft | T 3T T & Al O TR Rl Sl Wi T
T @
[T | AT i STITCTar aT UTSEY YTehal ohl THT

SMER U TS MER WU 0T AT
IR g SR ( U/ fe)  672.23 670.77 671.82 676.99
TEhHEANIEU( % INRYR) 330  3.36 326  3.32
e e artger( W) 70.00 70.95 69.4  70.48
SAMER HUTAOT AT 1052 976 943  9.47
IR UR
wRTTeR (TR ) 18.67 8.40 1837 18.15
Sifaw( fem ) 23.58 23.69 23.85 23.65
e ( femam) 492 529 548 550
sfraefenafg(am) 63.83 6872 7121 71.43
Wi famrwaet
fevirentem ( wmafaeT ) 10.03  10.05 10.07 10.10
ZEEN( x10° /fmi’ ) 9.03 921 914 9.7
Suerdi( x10°/faet ) 10.87 10.93 1172 11.05
eifther ( gfaeT ) 42.82 4290 43.08 43.32
ferertaTge (wfaera ) 53.98 54.02 57.27 54.53
Htarge ( gfaerd ) 204 2,05 207 210
SeHEA
FATE( T /ST ) 6.09 6.00 642 585
T a (T /S0 ) 297 315  3.07 296

et feretreter ( fm/<tee ) 063 074 069  0.66
e gRargets( fn/diwer) 2223 2229 2249 2256

Ui o YT &THAT H YR o [ A1ame 9T
foran ud Sia Urenfirent saald st uger

WA RS Wuerars /01702 20-25

.U, W&, TH.UH. S ue raag fig

A AT IHR AT T TF GNRH HISTIT I SIS
WUTTEAt ot Neeme @0 W 9WiE: Avikesil-S (2w : aifs
TR W ) Rt 200 =rehid ST ( 2-5 99 311 ) H SrenTr=n
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31T 12 femi o fau in sity & T@T T 1wt Rt arua A o et
o ATG eIk BU B T HHET | (TSI (SR 1T 7Y 177 Wi
# iy wma W b atam ( FTAI) feram T 1vgd wg
(oot ) o sttt oht foeT fopdl SU=IR & 1@ & o ( P4;
n=63 ), afch 37T WHET | WSl ol AT at Tl FHerrel X
PMSG ( P4+PMSG; n=40 ) am T« et & 36 92 W
GnRH TATAT FERfe THiee ( P4+GnRH; n=74 ) fear
T | 372 i TG ATgGe-Tolehtst aehieh § qehd a(e BT
=t (0.2 faett # 200 faferam greRTor ) w1 SUET e W
et 48 3R 56 92 & ST T Tt fRaTITET 1™
T & 26 el WX AT-TUE W ST grEREEA
STCTHAIITHRN GRT T9ien= a1 ferivor fear @ PMSG
Jietehie ( 37.50 Ufa9rd ) 3T FE=0T (47.61 Ufava ) &t
T H GnRH Wietehict o W19 THRTATeh Ygi § Wi gy
Sgav( 51.35Tfawra ) ot |

WS H T & UR (G Hg aHeETe Wi tehict st U
H/A 95 Wl i o7 Al AT P4, P4+PMSG X
P4+GnRH # faurfaa &t uge afuia Ug Guehier Wetehict
o TEd TET | 3 STEITaT, Yeddh 9g | Si ot 3 fasiea
feram T we o At 48 3T 54 WS AT 36 30 44 €S W FTAI
foram e | {im Tuta™ @ 26 fet W IR-amUEt € 3R
TR A TR gIRT TTeten et ferivor femam wam)
GnRH-3menfia gietehier U i fHente & 36 3iiv 44 w2 o
Tt 9T ( 64.0 Ufa9Td ) 48 3R 56 92 ( 37.5 Wia9Td )
H-| Hisgr PMSG Wietehtar (EHT 3U Wgl ¥ 40.0
Q9T ) ol ot | srga off | I STTHTH oI < Hehe1 € foh
A BST A @ |1 FTAl & fag e gt o del | gean
gfuT 12-&7 P4 WS & 919 WS st THRTAH shieh 30
WS Rt & 36 TS § GnRH ST o1 31T 36 3T 44
S WA EET o e T & U feRam ST Hehar e |

AP S W n-3 PUFA W5 TS oh AeT hi 1SS 3T
HEISTAT U YT : TG THGRTA oh G 60 T Thid T
( 2-4 JHETET ) St W @HET ( n=20 Yedieh ) | fawiita feman
T | AT feawia et ATt & &g, Wl sl T 60
femi o fer et o we =g ynifirer o Haifera smew faeran
AT I MR 4 (1) CON: pA 3@y ( TMR )& &0 d
uMek MR, (i) FO: n-3 PUFA 99g W6t d 0.6
firett/foram oT U skt gX @ o TMR 31 (jii) PO : uradet
(@ 3R AHt3FETRE S aHEeral § U9g ) ¥ e TMR
o | Yok WE WIh @h 99 faT W corpora lutea (CL ) it

SIS HEAT T Hehd Gl § ol WEAT T TaT TR & fag
TR FCETHNITRT Shi T | HE T Tl o1 2 Wi ot
JMER YTehel oh 3Hd H 12 G2 o ATl W a1 WGl oh W
TG T | YOT ot HEAT SRl AT &1 oh faw 14 & 459 fgq o
ZTATSS AT FCETEIITE &l TE | el &l |e&am a1
TS b T Wl i i1 ot 1T | 3T 3Tt g¥ 0 Wgerqu
YR N AT YT, T & STehT T JTe ST T st
ehal % 31d@ § CON 3R PO wHgl &t o § FO Wi |

SHUIT: 44.8 30T 37.3 Ufara 31fres oft |
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1 3 n-3 PUFA & 3TTER JYRYI $ SIS G TR T4

CON 3 PO EHgT &hi g1 § FO ¥ {eaRur & 459 g W@
YUT T AT 39.0 3{ 25.2 Ufavra 1ferek off | 36 UahTy,
CON 3R PO |HgT ohi g1 | FO H SgHSTar shH9T: 25.1 3
15.6 AiareTa 21ferer off | gafeT, og frerd Rt ST AT g
o n-3 PUFA Ia1 3Te R § aig gt 29T ¥ ¥ srgsdsiTay

TEHSTAT ohi A TAGT aht &THATR |
g SIS oh WY HST & U W n-3 PUFA & 3TER
TN T JATE
1 10 15 0
>2 90 85.5 100
>3 30 35 85.5
>4 0 5 35

5T ¥ gqfer-Haeyiier gar (Hewith ) T d A ST
U ( POF ) Wifid, 3rSaasi o 3N U Sgyetar W quia :
TE JIIT 46 TGhtd HIATYIT WST ( 2-5 T 311, 1-3 YEer )
TR {oRarm 14T | U WU o 91E, YT it & |99al ( n=23
Tedteh ) o feraatrer femarm wra | srorentia freisroT( CON ) sist
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43T ¥ n-3 PUFA % 3TT&R YTehal o ST &THAT T[0T UT Jo1E

(gfagra)
W0 R T g 90 85 80
(18/20)  (17/20) (16/20)
AT ET 86.4 78.3 75.0
(19/22)  (18/23) (18/24)
TieEen s 459 fa 2.00 2.22 2.78
T YUTE (38/19)  (40/18) (50/18)
45d fgaurag your 78.95 83.33 94.44
arelt 9g (15/19)  (15/18) (17/18)
SETSTAT 1.95 2.11 2.44
(37/19) (38/18) (44/18)
g IS AT 9 73.7 83.3 88.9
(14/19)  (15/18) (16/18)
>3 T ATl HE 21.0 27.8 31.1
(4/19) (5/18)  (6/18)

@ foeg, SUaR aag ( MET ) i YST ol &l TIRTHT 12 968
@ foT 500 firm/ sig it aX & Rewifie &l U S e

e gRIETE, S uie T okt Aok el g8 oft 13T 3fa d
[T WS RTHST o AT AN fHAT AT | POF s AT aiT
wfear (CL ) i GE&AT 3T S o1 YodTeh it & fog
HAIT: Ucdeh A AT Wed&h dh o 949 fad u¥
iR femufa wha far v w=eifeaia,
TSR, TgeAfedia i gqfe & wrer-aner Tefehtst
3T fafrs g IRNfeT S S@Tu=E Wahd i |fed
YRETRT gTHIA UX Ueh SATUSh ol oh fehaT 14T | TaThTUT
@ A H, YA 7 POFs &1 §E&ATH 53.2 Yfavra ot gfeg o
e Hfuw g W T Swwe g fewman) geR
IE IS G Rl 67.4 UTavTa aeh agT fear, MET e d st
% 3o STTUTA h |l CON ( SRHATT: 82.6 FATH 30.4 Wfer9Te )
I AT | Sg3TSssid o | MET 99g 7 et & gt
304 fem1( 1.57 9 1.15 ) 3iX 459 fe1 ( 1.43 TAMW 1.15)
T CON HYg @t T § YUIeT | g Ugita ot | s
TR TAAZATMET 98T CON s qerTdarm & |
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IR-9guSt AIAY W1 H ATHIFT STAR &1 oW1 7@, Bl BIATEIA, TASITH- BTG 3R TaSIUa-BIeivg il Aigdl U= 541d

FAHT 7T & FrenTl @ Hehd fHerar & fos dewifd et
o POF HeEAT, 3130 &¥ 3T FIgUSal ot g o @i |
AT TEETfEAe, S, TRt 3T whicie el st T
T HHAT § | TW UK, B el & aret ugrsit &
SEISAT A | tewitd o fafeared o e =5 sfadfe @t
ITTARUTEIATR |

HET IR Uu=rars /01/03 / 20-25
T AR, Ta.TE. T, GHaETae e e fie
g UX AT TS ST ST HUT hi+ oh 294 6 ST shaT |

HeH STaTY ATIH & IAR-9gTd & ded T ®U 9 Hg &
IR 3iR gTier gorhich o fog, i get e H @ 24

B J%

TR AT He ( 52.24 fRUT IHX ¥R ) st Angieas wud
o wET ( 8 Yedah ) | faaiid fenam T&m | 9 - 1 1 30, 35,
40 3R 45 feIit Bfewa amoEE 9 10.00 | 14.00 59 deh
TeraTy el | ATy a9 ¥ o | aug-2 e ufiayr st
w®u ¥ 31ef Gt 9t W Urepfaeh GoH Terarg | 1@ T I TE-3
R gHIIee MEuT & WU H 10.00 © 14.00 SISt 7k 4 G &
forw. Serarg, et ® 23 feift dfcaeaw W W@ W) A
TS @ o1 WE- 1 31T 2 @t vige A sty 23
feit wfcaaw WX 2 92 & fou off | emi=gee feEsoT aumE
AT geEehich ( THI )3 STTER UX o feRarn e | Haifera gt
¥ 10.00 ® 14.00 &St & Sl 17 WHI A Fa-TeT U Tt
UEw e qe, I Qfafeaned i a e gl o
SThETT [T AT | TRAUTSI U | 06.00 3H¥ 10.00 &%t 31X
YT o &1 16.00 S5t 3@ T | Aeft TRIRER Ufetsrarst,
v T AR AT St T | AT are @ SR e gty
G TS 140 31 45 Feuit Bfewad U= ardier a=re o SR =
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i Gz T AATITT T AUA HF Tefer %0 9 Afes a1 gRumHl 3 ardiE a91a oh Hueh | 31H At 9 i I
UREeR e die1 40 37T 45 fetafeemmadw sudeg wfafewan Siv uRd=md gri-er favierar U gaiw fagie
T, efeh < 3 W afg 40 31X 45 feli dfevmm @ neam ot 1 Wema R

== Pre EXP (06.00h) == Pre EXP (10.00h) = 1.20h HE e 2.40h HE mm 4h Heat EXP == 2h Post EXP
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395 3 Y
: £ Y
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g g 50
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§2.0 &£ 30
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1.0 ks = & i & 04 1) i
23°C 30°C 35°C 40°C 45°C Shed 23°C 30°C 35°C 40°C 45°C Shed
21.78THI g3gTHi  32.69THI  38.27THI  41.3THI  34.46- 21.78THI g 3gTHI  32.69THI  38.27THI  41.3THI  34.46-
- 35.57THI 35.57THI

Microclimatic Temperature (°C)/THI

AR A1 § AT T919 (10.00 ¥ 14.00 1) B SR 3N\ IR wfafdang sir g=ma gt

g o U H Y AR LA T Yedieh Ua et e it H & T | o, Wi, deeiy, s
T I 0T B WS HAI: 11, 7.40, 11.18, 20.23 3 1.65

T gfaera off, St 159 fq7 & g & YA § g fohy ¢

WA URISH: WLU=LarE /01,04 20-25 Hatad @ a areleh U8 31feres ot |
A e T fasmr A gar( Fat-Tail/rump ) ¥ & &' s NTerEehTUT et TUThT

gam( Fat-Tail/rump ) %S % e d T U geTes T : Za g o Wehet G % T Tehol FeRT T,
WA : TE & 1E, VL&, o, 3.9, e Tt fef T ST et W bt Siferer fefam ra | fefom,
T S TR o e T g Wi | 15 fr A et ITCRT-TFHIT T S U ST 1:100 U ( TSTEH:
Fe et g o T T R T e T e ) T ST e T SR AT % H1 S F
TR WO @ foTT favewuT R T wEateT B JEhHd g T FifeAifaicen et Gera diF ge @ fag
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] Y IUATT A Fufepd UTeT3ed & IcUTET AT |A
20 JTeHeRTURTEl gTaT ( TAC )& frerivur st stishe st o
I v+ 9<0.01 Torg waTfera feham T | et Heta o arg 9t =1 | det

g : siferfaRTurelt g o wfwT ghig wrele wu @ st oft
" - antt fefas gregiargsiec @ 80 ® 134 a% U
% i I. I . TCTHT-RIBAIET T BESieEsie ¥ 5 & 51 deh oft| Ui
0% ¢ g c 15" c 15" c_ 15 ! E Wﬁwaﬁmﬁmﬁ mﬁmyﬁm

Fat(g%)  Protein (g%) Lactose (g%) SNF (g%) Salt (g%)

391 9 Bicigd (C, 7a & f37) iR gremaRen & 15 d fRA gy
H AP HTh

foha T | eia Hered % SR, g iengste & TR 0, 0.

5, 1.0, 2.0 31T 3.0 W2 UX ekl fepu 1w 3R ABTS W@ =it

-
o
f

@
50

2]
o

404

B
o

30

204
104
od —

N
o

% Increase inTAC (Troloxequiv.uM/l)
% Increase in TAC (Troloxequiv.uM/I)

o

gfeg TSTEH o |1 2 °HE FEATIT | Tt ot 713 | el arerm
TSTEHT T ST ek SeTiaa Wt i TeTgs wwsa
T AT &I & T SDS-PAGE T SUTiT &hleh §of
T TS HeH ol ot Joich fehaT T |

80 7

(@)

quiv.umM/1)

60

40

inTAC (T

0.5 1.0

b b
S
i a ab
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Incubation time of enzymatic digestion (h)
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I | N
[ ] = o0d —
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Incubation time of enzyamtic digestion (h)
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Incubation time of enzymatic digestion (h)

fefta (a1), srowr-FrsAIffaT (3) Ta 994 (W) ToIsH & A1 ESSIdIsss 9$ & §U & ol AaRihIuRIL erar | srafd aRasdq

JTUfha WS G N AN : Thel T i Fhgl it &
fa WM. u.-%. H.I3H., AR R ¥ "o yaeT
JUTTeTt § 1@ T 39S | Il & Wl | oY o sRuT |
a1 WSF & waa fwar A e et e
-1 W & ¥ T o1y, Afaqen faesfaa fear m@m
faerfaa wiv™ @1 geaiea StfadteRTuRielt 31X SHeht
Hehel GTeMT o Tt femam e | Sare faerma ufsran & S
THIT 9 % gu % ffga grer e 3i gui graraiea d g
waelH feram e | 3 fawma @ SF U & gu & S|y

arer, @i, faetfim @i srena woemt & eifgeta gea
Tgaqul AES o | Sare fawma i ura w@reed
IFFATT & feu Seafewa wigaye & geaied & fau
T it g g o g W T foman e | i faees &t
dra= Wi 4.6 WX 37-50 Feift Bfcas o wamatfaa fawar
T 3T HHI LT it WY & &g i o eran
AT | 3 W€ TR AT § @AM T4 3T 3k A @
fagatwoT 3T syt & fog Suger ufivers & W B et
fearfa o T Tam)

Jfagen : Sawfba s gy @ deE
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. 1 ¥ AT 2T | ST o Hehd

HET IR THRET/01,/03/ 20-23

3TYTIeh HAR, Te.eh. THAT ( 30.04.2022 e ), Fdietm o, wigT
YeRT9T( 24.03.2022 ek ) TS TH.UH. STt

e 2022 & ST USTH oh UIHH & 37q 0 0 | &1 o1 arett
TRATST WSl UX Teh YT fohal 14T | HE W &1 214 ohi 4 7
faat o T WS T & SHE A o TS | SUSR g W 4t
(20 ) ot UaRT AT W HieTeRt Harett-= (@ 18 fmm/ e
ST ) St Teh HIAT §f TG, ok (707 €9 ¥ WSl
( 15 ) okl chaet HarhT oot 2TelTear=ia foam 7 | 9t | ufafes
|alE 3 9ITH | | T UaT oA & foT U0 | T SU=iT
feram | Bemett SuwTia wg | we wiafean 90.0
gferera( 18,20 ) 11 fa=i o U WUT ST ( 7-14 ek ) 3T
YT X 88.8 WfawTa ( 16,18 ) off | =T g o, wg wvr
33.33 gfavra ( 5,15 ) 13 fe=i & A 9o favret ( 9-15
qeh ) 3T YA X 60.0 Hfawra ( 3/5) off | 3@ T i
fader-3t@eaR, 2022 % A YA & HEH & AqH A
TET 3T aTett ARargt ( 20 ) THRT( 11 ) WSt W St
T |G A W 0E Uiiehar THTereT U=t i fafra
Wi | wATT: 100 37T 40 AfdoTa ot |

JSTI WX THUEAET o YAl T it WIS oA & 1L,
Fraifea o @ 921 g8 o ARasl WSt &t THuee! (T
gk @ 18 fn /o sl ) feam o 3iv twuaT,
TATS Uel AU Heleg S ol hrdiicden Afseafth
T A h [T JASEH W AR & 10 Tt & a1
JEHE TR e |

-GS % WA o SR Tehol ey TATee! Gl
(@ 18 fimm /gt ) o UITa o1 Hodieh ardl fagteared, o
TIHEY, el TETSITaEe QuaT 3 WRT 4l o Uiy Sia
ATk WRTEe W e T | e fietrent frasroT st getan
o THUEEt Su=a det § ot fagtearstt § e g3 | fesror
i T | THUETE! SUid Bl W guuT 3T&a, 9T ht
ETE I g gt U ASHIIT URTETr & Ty 3iiea 7
wrefes wu @ 3iferen o | FresroT S ger § Wi e we,
TEHAHA 3T TiSIfer @ oY 3itad W THUee! U=t
ugl W wiefsw wu €@ ofura of, Wafew WRH T T
TRETETeRs (TUEET), TEt™ e (queet),
TUHET /TS T, /i T S wiehgiel AUet &
Sraqea e |

A4S AMERTA n-3 TEHT THIT ST oh HIEHH |/
TEUHAAT TG h (AT ThiTCTeReTISIHT S ohT HITEr

( TEgEt-feuaet ufais T ua.3M SH. /20197000581 )

TUH. "l

Ul ¥ ifeTeRettoIATEE sht TTTerd shit oot W@ 377 uT
n-3 FEIHTA T 37 ( PUFA ) & MM TRl h
QTS ST AT T oh T Teh gt feman T | =i
TTEATRT ot ( n=32 ) ot gt wHgt | farafaa fema wam siiw ar
i n-3 PUFA 99 waett aet ( FO ) amumadet ( PO ) & &1er
TrRaT (@ 0.6 Torett/fram sRR &t ) 60 et & for 7 fet
ht STTRE AT o 18 i T8 | et & sia W ug d, S[gar
e rE3H ST /d ( POF ) (n=9) aret FO w3t wd Uahet
POF ( n=9 )areft FO sgi st aer feman SiiX sigmwra st geg s
5 fiee o oftat wehst T few-vita PBS # 1@ | wrsHr g
T HTU oh feT0 a6 g el Yo Uehl fehaT I |

JTTITE W HIS[E Ud e U ( POFs; >5 fidfi=ama ) st
epTer ot ISTUTE Hgshiesel W Termiai« ferg g Tl
1000xg WX 10 fie & faw 4°C W erueh s feram e 1w o
AT A]HA HiUeh 3 Tl AIgshieys | WAIaRd fehar
T ST g @ fagetsuT 9ok -20°C W HUETH foRam | 3temT
ferT TTT ST TR Uete Rt i ifTeafen srtemEm &
foTT -80°C W WU fefart T | gt shiyTent Hfafetta &
|Tder URHTUTERTuT & feu AT skt fentem T 3iR
HETAT Gyewor & fore fad giaents o o | arfas
O SR & feTu qur= urs o SiESiuan w1 su=tt fear
AT I RPL-19 7 Yekeh ¢1831 i o feTq ACt &l 70T i &
foTe uen siastia da St o wu d whrd foran 1 Sf arfreafea
T |TUeT AT UEd= Shi TTOTAT 27 ShT SUSRT hich hi TS STgt
Frasoragg (PO ) = 2ivTeniersh o WU H shrd forar (afommt
T AT AT TAT-uied= +95 wfaera favard siatre &
BUH I

PO @t ga=T ¥ FO gl ® e ggfem it wenfeaia
wigar el w9 @ A oft, Safer Wi tgieAteat
HEATHS &I | THH &7 | W TR i ekt digar
TR SUER ohT hig AT &1 a8 I | =107 PO i qor T o
n-3 PUFA 9§ FO @t BRI YIahal 7 Fiush 3o |
e SR Thie & WX ¥ gur faar iR weifeaia
USRI ht W fhaT | TGREATSAT 3T WS aht |igar
T OEl § e @t |
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n-3 PUFA 99 FO &1 3MTeRII YR&1 &1 3fid &d H sfer, TSReASaN, TREIfSard, MorReRIA 3iR Taisl |isdl U= 99

PO «gt &t e ¥ n-3 PUFA ¥9@ FO Tt& @Sl d
wiedEn gifawier-afea fmet-y (PPARY) i
TTehTS STAUIET BT 4 ( GLUT-4 ) wid =t atfireat~mt o
T Jieg €3 | THE okt swles i gqfe s fawma
Heh IGF-| 3T -|| Ud =i uihisH{ees wie i ey e Ea
1b ( BMPR-1b ) @t sifreafed «ft n-3 PUFA T%ak wigt §
sferam ot | g@a rfaftad, n-3 PUFA 9I&war &
YRUTHEEEY fE30T 3ER & g | IGF REe 2iy 1
(IGF-1R )=t stfeafaa @ 4 T afeg g3 | gTeTiien, IGF-1IR
MRNA & %R g1 99T § 90 o | 39 faudia, waes
TSATEH ThifET S CYP19A1 wht Sigent RUgeiaAad
& fau faeier yqe s = stfveafa o g Agayut
w9 TE d@T & St PO oSt it gor § FO ogi
HEATHs €U | ek a11 PO Wi @t g1 | FO-TTeh
15l § ERa ot i eafer G&aTeeh €U | oA off |PO vt
&1 e ¥ n-3 PUFA 3TeTiRa «igl # LH RE¥@T (LHR)
T fafrafaa o greife, FSH et ( FSHR ) Su=em @
ImuTad TET | Bie Ufade-angfen grafmem heaey
( SREBF1 ) =t stf\reafar | @refeh €U | 3.5 T[T &l Ifag
RLERE]

1T | UAT TeTaT & foh n-3 PUFA U¥ehar U@ 3T
Hftes T w1 WX FHfoT 3 TR Saie Wigat sht goTiaed

AT & 31T AT~ TeTehi < YUTTEH e A=IeTaT shifyTehten
o gl e @ wetia i ot ifvreafhent e s

B, S Woad: dSi § wifeeRaisad 3 37 3easiv g¥ i
qGTATE |

g § WS THERTE S W THIET qehriichi o
ST FTAANT oh fTT Tt gfeeahtun ot forshte

T I v (SUUESt, AR TR ) qRErs T

T.UH. WEeT, TE.UH. S, s g 3iiX seursan

oSl | 319t deR HirT T9iem (Al ) ST SIS T | U
&t feranTan & iR Ui eh dehriich ST SUATT hich WU EY
e o AT Al Sl HORCTAT THTITE FTaT aht STfE et IR eh Tt
3R TTyT e vt UR A o forg s gu- foree e vrge oy
Tt STETHAT ok SHITUTHHHA § | ETeAlTeh, Tt SST e oh arer Al
AT & 3 S uRuTA gaT ], T dwg @ 24 9 & ot
Syt feam ST enfen, sifer WeRUT % SR Sdvar
R-¢R A g ATl & | g |, gUR 39T ¥ Ush ag
YUt st &t & fEeh A1eam @ U dehdiehl 98 0e
TR R Ffyea-wa im nutam i v fwa aw
MU &Y | UETET ST Hehdl § ISHIAT, 92 0 o o &t
HUR HTHAEHH AT A o T T i o wer Al e
SUITT T oh feT, 30 qeheiieh st &1 H Tiiehrd s & fag
3R 371 Aehiienl o STk JER % foTT Teh e Atse &
Toremmar et foom o s 91 e ra i@ Trsar wraer farvm
ERT AU AT TR |
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g o FeTU TTet =IRT Scd1e o foTd s
giEehiuT o HTeaw | Urepfceh WIS Tal gat
TR Rl YE &

e uiEtsET: NUT/01/02/20-25
TH.HH. 9T, T.UEA. HOT, A a1 SR TS 3 hH

S e & fafir= wiat @ viwen v fie wrew ik gard
IAAHAT Ta YT WS W gHenT AW : fafir= g &
Sferes @Tg (g, TR 3N T ) U 3T T 33 3 et
hTaier ugrel AT @ forg favetwor fepam wam 1 = Sifaew
et st ferereifan eifesn ( fadett et ) ot waer ol gars &
15 e uget @A § 10 29/ & X | WA femarm Tam)
TATS & THT 37T TR ol TheTs oh IS Tkl hi @IS o TART
T Ferehaw a1 HISTTeh ATHIT 37 Sk @TEl oh JaiT 31T
TR g A S @ wu | atferes off 1 et @ wwa

T hTel ek WA Wg ST T i ©E & fag am
e rfaaTe 3T ot st srder wrefes v g 3ifiren oft |
THA 1 HETg & a1G, FTATTA T SIaTeh AU
S, W g S aw EE @ e e o
fraisror @ qareret @l wU @ arferen off | g R ®
URUTTH TS ohi TheTg o a1E SUCTSl YT T o forg oft
26 U | STEay SueTs geT W ( 359.1 fRun/2e=aw )
T AT TRl WG oh TR | T T&r | == st
T ¥ Sifes @1g o |t widt | ger-aian, ger-srer 3w
forretftan sifear & G@ ok i Sus d wdfer sU R Ihg g |
Sfereh @Tal §, HCTh I She TS oh o1g @UIIT oht TS o YT E
ferehaw JaT-aieT X gar-srear |y & faereiftan evifean
% gE =R st 3uS ot Sifera it T | w1 ST I@t @re i
rfer@Te SYAT st g § TN @1 & W 3 Ry
oft aTefeh EUH freh o |

T SAfaeh e ( SOC ), SUCTSE T, Ala, STt |t 3 faetian exifean & g@ o shi sust W fafir= Sifae @et &1 gama

feriror
dsErg
ECTIECIG
TENITEE
Stfararg
SEM=

CD (0.05)

1.14
1.98
3.10
2.05
1.70
0.120
0.30

1.06
1.34
1.60
1.29
1.41
0.046
0.12

238.5
301.3
359.2
290.4
316.8
10.37
26.1

11.28
14.11
14.14
18.01
15.84
0.308
0.78

13.52
18.87
18.49
28.41
20.73
0.811
2.04

4.28
13.60
13.20
15.54
14.00
0.216

0.54

Avena sativa (g ) ohi SISl 0T STUTITE S U& T
TR HRTTHTS : T HEH h SR ST91 a Tt /A RDN )
™ hH T Td feer STufdte e (WW ) & |1d Haiei aret
yai fewg @) feon, 100 wfaga RDN, WW @500
feram /2R, 100 gfagra RDON+WW @500 fman/2eR =, 75
wfagra RDN+WW @500 femam/2eR=r, 50 wfagta RDN+WW
@500 fwur/deear iR 25 gfagr@ RDN+WW @500
ferum /2o eX S8 ST &1 100 wfaeta RDN + WW@ 500
TorT/ 2R oh YR & 21firehad g3 SIRT SUST, Teiat 3us iR
g S ki U €8, S T A 3T St ht IUST oht BIgeRT areht
ST 3R 0T ot ot | wreleh $U 1fireh off, Safer I
75 gfa9ra RDN + WW@ 500 feraIT/2eReR o JaiiT & sRTeR
o1 100 wfayta RDN, 75 Wfaeta RDN+WW @ 500
feram /2 e 31X 100 Uferwra RDN+WW @ 500 feam/ e eR
& WA E FEUT W R AeT: 32.7, 41.7 31X 53.5 Ufaera 2t
TWER I SIS R |

Tt foemg =i oY smfvre o7 W&t & aliet &t g7
SAThAT, STET ST 7T ST YERaTrees Ut gTe : Su=i
o fEsuT e Ay uw faeTg W) 3t™id |W/CPE 314t 1.00,
0.80, 0.60 31T 0.40 TH IFUNTE HT & T JTHATT
qieh /B I & |G UYed it S =g 20 fergemg e 1.
0 IW/CPE 3ruTa U 1fereme™ off 3i¥ 0.80, 0.60 ¥ 0.40
|W/CPE Tuta @ |refeh U R 3tferen g @t ¢ | fafa= fa=ng
T o Sirel Thet AR ToReT 3 Uit & Yershieh qorra & |
I ekt STTThaw Urel i SeTg ael gt Shi T3 STel 3TUTITE St
i UAaR &% ®U | 3 9/2e2 AT i ¥ § ORI 4T, S
Forimror | TRt sifures o ST STufiTe 9 % wE @ o
TATeR1 o SIS 9T | Ut H ahet SRetiX {TOReT | ST% Uit &t
gorehies ¥ 20 e g=11E a1 emufyre o = yam = fafi=
T oh HRUT ST &0 6 AT el &3 |
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YT F5 Tal o<1 W T Avena sativa ot gfg T8 S0 W quTE

ita 67.3 4.30 40.62 18.87 1.98 0.50
100 % RDN 88.7 6.20 48.97 25.04 2.75 0.69
WW @ 500 feram/Zeer 77.7 5.57 47.05 21.94 2.41 0.60
100 % RDN+WW 97.1 6.93 50.12 28.96 3.11 0.81
75 % RDN+WW 92.3 6.49 49.53 26.74 2.85 0.76
50 % RDN+WW 84.7 6.10 48.74 23.90 263 0.66
25 % RDN+WW 80.8 6.04 47.39 22.81 2.51 0.63
SEM+ 1.79 0.26 1.08 0.57 0.1 0.04
CD(0.05) 5.52 0.79 3.32 1.77 0.33 0.11

T Sk TGl Ua Ser SUaiT gerar W fafir feng Wi i sy S5 Sy & adtent ot 7Tel ( 20 e gamg ag )

fHag w ( IW/CPE 3rum )

1.00 14.7 44.7 0.235
0.80 12.4 44.3 0.210
0.60 11.6 43.8 0.150
0.40 10.9 42.5 0.140
SEM+ 0.22 1.12 0.062
CD (0.05) 0.71 gL g
AT S5 ST
IRREW 11.0 42.9 0.165
UdaR sh ®IH WW @3 29/8 13.2 445 0.195
AR EIRWW @327/ 12.9 44.1 0.189
WA WW @327/2 12.6 43.8 0.185
SEM# 0.28 1.00 0.073
CD (0.05) 0.82 gl Lglec)

VTG § ST o BNk TaGGIohT0T T WS9ie : IEqa sk okl ST (=0T, 25 Ta 50 TH/4S ) X quiid sy
TR Tt FATST T ST Sl STAHGE R UT &1 aitenl o), et gt (Fisrom, 0.5 wfasra ud 1.0 wfawra ) & feram w7am | sreaa &

YTETA Shi &% TR hi SUST UR ST TSl o STt iR vuite fogehta s wama

fordt arratn

frior 6.80 2.61 3.12 8.16 6.15 2.30

25T 8.64 3.87 4.64 10.38 8.25 3.68

50UTH 9.24 4,05 4.96 11.10 8.78 3.85
SEM+ 0.38 0.15 0.19 0.47 0.36 0.14
CD (0.05) 1.37 0.56 0.67 1.64 1.30 0.53
uite STy

< fogenta 7.80 3.25 3.80 9.36 7.21 2.92

0.5 fagTa 8.20 3.52 4.31 9.84 7.70 3.34

1.0gfagra 8.70 3.75 4.62 10.44 8.27 3.56
SEM+ 0.34 0.11 0.15 0.49 0.32 0.10
CD (0.05) 1.15 0.34 0.49 1.38 1.09 0.32




2

P g 2022

A FA et ATAT SheTE o fafiT= o uT o, 3TeTT-STerT wdt
TR ST o YU STWEINT o SHIXOT Wegeaqut w0 & firey &t
off | gaT ST & dgd, FEEuT & gor § wedt 5T wet
=RuT | gt o S & W= @ g W) At 25 3R 50
TTH/US | ITEq0 oh &L OR ahi Tk IUS A1k T U &1
g, TTcA TR, 39 Telel H ST STYET o T TR STs’ Ty
T | YU AT oh &, T AR aht 3US § Wgeagui e |,
[l 2T |V SheTE SRuT | @1 IET, 37T, Tt &1 (0.5 3T
1.0 Wfa9Ta ) W SIET o1 Uity fegenta, urt & fogaa &
UGS T |

Het, T W YR U ht W, TOTeT U Weie

T AR THSH oh HIEAH T IT6h &1 § @i
TS T G AT

o wd dieefirent faumrafeatsn

i

TSR & Ufyenit 35 & | WS e uTett st /et
FATEHAT T AT : 5 (ufar dfear), S (gifdam
TEMR ), 78 ( Afsanmt dfear ) 3w Afuam st <Ter sargehar
T AR o 1T STTEST ST ( 6x4 ) H Wah Wars udteror
ferar war| o &t wE W srfireaw drem (23544
frm ZeRaT) A’ Ik (5951 frm RRw ) Suwt o,
Saifer Afoer & =gam qre (5796.88 formn/2eew ) 3R
3Tk ( 2391.88 feRam/2eer ) Suw off | fafir= waett & &8
RS foTu Sear STeT SemgahaT Est et 71 |

S, 2022 § 24 SR BEAT W 21 AT @1 faens wdieon
ToRa T | i ST g@T 9T i 70T & a1 faetran @
3R T, TET+ Tt AR WYTet ot 3 SR FreTren v | e
T ( 3759 e ) oh AT REAT ohl (@AY MU & @ TR |
ST UT ot HTEgEehal YoTe ( 5301 TfeT ) ot g |
gia g e IR o I | &1 U1 TE 3i7 3Ufa g S &
ot stfirer arit ScTEeR © 1

T % Hew ¥ e (sra fdfeww ), g (S
fafaafca) it AftRR (Uwstu=r) &t I SATgehdal T
AT TS TS ( 6x4 T 3132 ) H 37 9Tl b SRR
ht TATUAT hY o 7T | fafir= agart =T w et |
Hrew =T T 9@ aei (7599 TR/ e ) wem it
T 7T 3T SHeh o1 AR (6289 foruT/2eR o ) ot 2=

Fafir= TR e St STTHIA ST S ATATAHAT

0.38 378.43
0.42 424.90
0.94 936.72
0.94 941.52

§4%4

TET | e 919 ohi STl SedTgehdT ( 0.50 ¥+ Hie </ fhaT ) e
T ( 0.69 I WieX /TR ) i g § 3iferen ot | 9 e
YUTTel W 39 SR UTHT ohl SMYTH U kit STTA9Sehal Al
qeieh i @ foTu 18 Het Sit1, Si2 i Si3 =t v
e, e 3T AfUER &t = 9wrg ( wed-ATs, 2022 )
o 7w gamer o e fgeman @ v |t 9wt fow uri
TUeTTa 72T | STHT+ TR @t 9T (e 10 99E Sit2 @ fog
I A IR T ST 3 TS S &t (ST T |
T2 | =T 317 Ut Rt o

e 5.60 5.33 5.43
= 5.62 5.03 5.36
Eagl 11.22 10.35 10.79

BCES 1.11 1.39 1.37
Ric) 1.48 1.48 1.49
s 2.59 2.87 2.86
A el /feRuTamer 4.34 3.61 3.76
arriguT
A SUFTT LT
G T ST uT
(7feX)
ENEGEL
(et /fematg)

314.20 289.80 302.00

34.20 27.79 60.18

e+ Tar (8331 TteX ) i A=+ 7o @ 9 ( 16722
TieT ) i el ¥ 9Hg Sit2 faane T e ar g@r 9t
(8161 &teX ) & o wfa feram afeg/ garte wiw Seme= <At
STTHTIA Shet STMHTEN UTH oht @UH Ho A of | TA(T, T8
oo et ST weRan & foh v ScuTe yotelt o fere et
Tt Skt STTAYIHAT o WA § TR & g@ 9R & Qoo |
ST oht eI Hard STfTeh SaTeeh § |
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T T, @ Ig9Te U
T Fe™ 9w

anfeer wU | AUt W, SRRl Ud Tl
i STHTIET ST SIgeTdl SHTUeh YRT-ToAT Ua

YL T HodToh
WL URESHT: TTE/01,/01/20-25

S, i, TAAR. M, THRT, @M, S JH e Td .
k=L

YT T AIgafe : ifaermR & g Tagi | ufd 1000 4y
feaa W wahe Atk qedieh 3iEd Jee ( EADR ) 0.372
( 13.60 UfavTa ATk Teet o AHHST ) T 1T & T X
fafyree @ruT aea sty ( 28.8 wfavra ), fmifam ( 20.2
yfasra ), detEfaan tedifoar (12.9 ufasma) wa
=AY (8.3 wfawra ) | anftfer geanieh oftad Teqex
AAH ((0.229 ) AR | qeuyed SHUHTH ( 0.255 ),
qreqargt (0.351), WY (0.353) T Afavma ®
AfrRan ( 0.499 ) TET | 3 - AR QMo ek Aol oh THA THET
g Wid gL AU ¥ Waifee ( 2.204 ) TEAvAT gF BEM
Ut (0.193), a=%k (0.165) AT EHIE H W@ &
(0.116 ) TEt1 AIET (0.296 ) S eTT ® X § (0.520)
aTftich qodieh i TaIeT 1feres T | ATfdeh TeIet 0.47
gt (S )| 3.57 Ffa9ra (Wl ) aw @l

TRl oh 398 | Hehet afbeh qodich I Teey 0.333 Ufe
1000 STehd e TET | 3Tg-a ek qeiich i Ut 0.099
(TR ) | 1.862 (I U gL I ) ek W&l | HIaT ( 0.285 ) Tl
o B X 0 ( 0.432 ) e qodich e Tegey Siferes et
T GeIEt I ( ST ) ¥ 3.93 Ufererer ( 379 )R e |

Y 2022 H, &R Yelo= UX 3ir6d o4 (gfa ugr/ad ) g °
41.05 (IR foram ) | 117.52 ( USHs ) %2 U Sehial &
Tag 179.29 HUA TET | FHaes w@amees Ut uT 3irad anfies
=F /Y] 25.20 (YRR e ) | 44.52 (TSt ) UR T
ARl oh g W 85.92 HUR TFT | TH HE SU=N SUTA UT
3irera afiies =a@,/997 15.85 (IR fsRar ) | 76.50 (diwoT)
FUA T TRl hIag H 93.37 GUATET |

HgT W e 3 fA g « 3TITTeh e, il a1 3T h 3faeTd
& WY U 98wk WST o 916 THe0T W, UReiae T d T

fafyra uerel % wrer weiiem, sivm, Hemem we g, veiT
T | TR e 310, T2 317 Tehd THE AeivT o | |elt g8 d =
ETgUtaiciieh TEHT 11 AT GeITd TaT | WIett aht et 31ia
fagin & wu 9 frem forar mn eiv e aa & sty
AT Y FmeR SgmEn =&, fSEd |AFER 3hRT 31
iR et T, STt T, T2 S g sruart ufterd 3w
JA: S oht I Rl ShIUT ST |

31 # a1t 3w g™
ST AAAT | ag T AR T R ¢ @t &, g @,
Tl ATSY &, W1 aT9HH, Ue | e i wyt-er 18 s
Aarfres Hehal ot UfYTa ot atet et gt (15 faraer )
I T8 | T, WEe, St oY Sue e '/ o,
Safeh TUAAST (216.1449.79 U/L ), Sitsiter ( 82.38+3.54
U/L), feufef ( 4.28+2.17 mg/dL ) 2fX Hieh-uwsit
(57.3627.63 U/L ) AT &R SI@T EAT 9T | 16 TH0T W U |
ST EI G o A Ta-HepfoTd FhidT 28T T8 | Tghd el
T, THER I TS M oh W ToH-HeRfea T Ut TTeh
RATET ST e T | T2 (o - R oTd, T ©Y § Urell avet
o faftes faa M & e 9@ gU o | |9eemT faawor &t
T BT, TS 3HT Wiaee ot whig farsies T ud gaehid
STIUT T oft ST T | RSt | WA= TaaeTd 3T
U o | T2 U9 H drera, ReTer, feiggha e oiit
AR Ean § TR foTa ga ofT | Tafasentd Hidehl § TomrawuT
T Afeehed H uTit arett gor oft 3 7 | oS (yHa U )
Wt goteRT faer-uwr (1 firedt, amgun 3 fof = forg) siw
STeSTTd WHAT oht feRy getfaet TAue ( 5 fied, die, siEt 5
feti o forw ) = amer getTet shieh T ot waifere femam T |
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\§

J

T I Bl g A9 defiad iR FESIThIR

g 317 T I RIS & HRO1 I AF1 | A&I01

gt § AFha-hivIT RIFEAT : SelehTieten gaerar, THHaT,
YT TET o TRV 31T ST=R oht Ufeifehan &l EH o |rer ga
BE WSl & V19 THEIUT W ASteuriad Wafeg o e gt g31
Fehd S@T T | FEtearted $SaH ( 20X12X10 |HY, M /
el i e ) W hge o WY 3Ea of iR guH
URATES hT S &5 o7 | Tehd PR-hrgur ¥ Bie &g Athe

) & 1 i

Tatedted fUg ( 2X1X0.5 WY ) i UTT T | H{BHHET § ST
o derefag of <@ 74 | S T e 3R Ted e &
et 9 gfeg g2 €, 31: whadk an uty faw @t syfirert s uar
TR T ¢ Al | g fey T @ wn faad
TRITATSI (R SHTITHTE STaYIT & Wehdt &, T, Tha 0T
3 e T oh SHTEH ohl SGTHhA & |

Fi # IPa-preia wIREm
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T i : Wit T ok forg udteror fepw 7w sig & 109 Wt
T | | 6 (10.7 Yfavra ) TS W Sitamupsht & faw
HeRTTaeh UTT 1T | WhTH 1St @ Wi ok 723 M aamai & 9
Hew gt st RBPT g gfdetifas & ferg usteror feram e
3T 100 ( 13.8 Afa9Ta ) WY oht HehRTeHeR UTIT 7T | H&i= &
AWETUTET gRT UI0T fehw 7T 37 AT § | 16 (43.24
Qia9Ta ) TehT{Teeh T 1T |

SHETUL JASHTIT T TEA : FT6-TRAGIT o S Zwifera
(13), AETEHAT( 9 ), JAYNY ( 3 ) W WahixAd fehT T WST
@ ek o TA/S | Pasteurella 9=t (03 ), E. coli
(17), Shigella w=ita ( 04 ), Enterobacter W=itta ( 08 ),
Staphylococcus F=itta ( 15) 3T Pseudomonas w=ifa

(05 )ggeh feRTT@ |

FEET HeRAT & faeTh A grsiae, Rrenififatat
Hate T i geier : RBPT U HehRTeTeh UTE T8
et 18 UTEATS! WSl ohl &t THEl | ATgiwdeh ©U | ndfed
foram e 1 wwE-| w6 T o ' H T T, st -l
hi T T deh THAT9iet sitardte cransfert ( 25 faetum /
form &2 2 fe7 o 4 T & fow) i Bwedffafes (20
frefrumm / fermr e 2 fem o 2 g & oo ) & wets s wrg
U T 1T | SU=IR & 4 GTe &g i e 39 S s
AT st OMP31 RT-PCR 3R IgG i-ELISA fehe ot 3u=i
HTeh TSI 3R Uttt & o geaniers femam e | g uren
T o W tohT ol ST HeRHUT o REeiTth ST (&t |

WS YT

AfTHTR | Wity T yeaTsh qgd WSl 4 Jot T Gt
Y SATIRAT : HIATYIT SiT 3ifaertier Wi § /et 1954 0
AT SR SIS HUAT oh foTT gedier feran T | fader &
Uge Hulle ¥ 39 Y 1 ameren o fuetg 8 | R
YTt TS SMEHET JSATTd oh feTq anfiien HenrwoT ShHTT: 67.8,
0.2, 13.5, 2.4 TE 22.1 favId T&T| LIMSA i WIfEeh
HERTOTAT e § AT oft 3% iR -eiR 57 o 3iferchan aek
g T R Tk ST T8 T 36eh oiTq o TR 6 [TRTere st
g ot T | TeAifeR U, Ufueiiad st HehAurar I a9 off
Wfentt 31fereh HoRmuTaT ST fader ek €t TifHa ot | smEnftan
WHHUT i WIfAeR HehHUTaT 15.2 (3er) & 31.6 Ui
(faeer ) e ot |

WIS GehHUT Shi ohet ATfteh dierar 783.3 37 wfq ww off
Y HIHATITR TEAeiU T Uge Ueh Soel o¥ oh W12 72.1 (WT=t )
W 2489.3 372 yfa wH ( fader ) 7k W& | favifa | it st
HEATH 31Fereh Thelta o fageisuT 4 Heha fean foh ope fetrant,,
et 8.1 FiagTa T o dierar ( >2000 31 Ufa ure ) & o |
i drem (g -fader ) & SR se g (>2000 342
QAT ) AT AT Rt SATereheTd STTUT 24.8 Wfare ot | farer
Tael T STeRT-Trel ot Bigent I o ferieny whered &t
Y@ o WY HifGeh F=Tar S8t TE | SR g |, €.
YRET et i BigeRt Gt HEHT § W@t o wrel geferd
T, 3ok A 8. dedter, I I, €. geienter, 3. Al
Td 3. sifadefom St

3000
2500
2000
1500 1

1000 1

Mean faecal egg count (epg)

500 1

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

BT TR W1 H SIS AshHOI P gl

AR 0ocyst Tt AT WTEMT R 3. UREr ( 42.3 Ufara )
I UAAATCINE, T AQ 3. YerreT( 26.2 UfawTa ), E. WIS
(1.3 9fr ), 3. eteT (1.0 TR ), 3. Aerar( 5.3
yfaera ) iR 3. affargefe ( 3.9 ufawma )&

GO H SATSURET HRHUT Sht STk : STEHRET oocysts
= feT0 oheT 822 Wt AT Skl el ot 7T | Wrefer &0 @ Wiawt
3 wifeh RI=TaT o GTer THT GRUUTAr 24.9 Wiavra ot |
WMHEAA-FIT TE 11.2 ([A-ATET) @ 46.6 yfavra
( feHar-wTat ) e oft, St fon yaa ohtet ( Wea fadew 9 aen
T ) T i 311 TS ot SUCTeRIT o |Te Wil Geler gtiar
B | FTdeR @ WIaRT Tk Wk WehHUTAT >40 WTa9Td TET | 9o
IMY-ar Fe=rur § s@reht ((14.4 Qfagra ) it o ® gar
(S /AteR ) | 3ifer HeRAuTar (40.3 Wfdvra ) & W
WUt e fe@tg &t | 39 o1 |H gure fader 9w
o ST ST T | Gehel GehUT ahl W ek TTedT 3X aaveh
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S

TN ¥ 9 (ATe-7E ) | 30.0 Ufa9Ta ( FaY ) 7k Ta gar
T | 14.6 (A ) @ 90.0 Wiawra (FEeX ) ek &I
T | smgafiar GeRwut v fo et TR-wreler gurme @
T e ST THTE W Hrawi iR 71 ( °1e 6 W ohi BigaHy,
STETag I U hTwhT 21fren o ) o 3w & | eA-ar favetaor
Tl wE o TR-Hgeagut faTar wefbia ot 3fiT st firetrent
TETAH 16.3 UTA9Ta W cten Hitaad femteett | 31.4 Qfavra
Teh & | & fagetuur & «fiet shaet @18e WHe 3ii7 wifaaa
FerfareT TeeTt | Hiew ohT He g Ul JTel uraT ITaT |

|refen &0 | HEHt 317 wifies Ra=Tar o | SehAuT sl 96T
fraa et 7150 oocysts,/AMW A off | HEW-aG) g 20
(uT=-"3 ) @ TRt 24570 oocysts /UTH Het ( fader-aew )
qeh off, Wit foh ya st ( wear fader 9 aeg ure ) e diee 3iY
TSR ki SUCTEIAT oh WT WET Weier TTIaT & | HTf ek et 4
( 3TFEIT )| 61700 0ocysts /AR HA( TG ) ek Fir=T oft |

1407
g 120
x ——Overall
@ 100
g 00 ——Adult
g 804 —Young
8
% 60 -
<)
§ 40-

20

0 T T T T T T T T T T
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
TN 4 rEARAT Fehqur Bt Sadn

HHY MY-aR TersuT 7 9@k ( 1980 oocysts /ITH Wet ) &t
T § gar (dE/atax ) ® rfere diwar (14650

oocysts /AT WA ) &h WY HE@YUT =TT f@Ts | 31 &l
AT THTS T 3T § 3@ T | qah § Hifieh drean I
(\rel @ WE) ® 9820 oocysts /A WA (G ) ST Jaw
Q9T | 30 (3T ) @ 13089 oocysts /UTH Het ( TR )
qeh V&l | 9T | SMSURET HRTUT ahi digrar uX feT
TR-wTeieh TTe TET | S o ol WoITe it Hremt (wre-wg
W BigwT ) 3T WEAT (Wt w Bigwt ) § @ T
TA-ar fagetwor = wrefer =T yefta st siv 257 (=) |
13970 oocysts /UMW HSA ( IS S T3 ) deh R T 1\t
T | (T it Bige? ) fadeR-Tde] & SR GhuuT Tt
TSAT O W ST W& g U1 THTE ST 7T |9 Tt 6 Hifeeh
et § SRkt Rrar off, gTetifer, WEM & fiaw 1% f=ar
el e o TEH H i Taat @ gt aes € Hgegut of |

AU oocysts Tl AT HTEHT 7 2. WigHIeh el 2T 8.
THRRH ol THY Y@ fo@Tg | Faast § . Wwid, e o
3. WigHishien, Tdew | §. faftoifiie i st o €. shfagen
o feT Tfiaeh Sour ST Ut 38T 71T | E51 aht 718 31T WSt 8.
Tifean, 3. TR, 3. 3 Ud 3. gewerEgAtaa o |

feniFa wmeas faees ity nfafafrs femg dret =
eI : W83, U.-h. 95,374, Afaer R &
( Nyctanthes arbor-tristis ) 3t af<Tan, Tt 3 el Ua 3E.
&1 3161 ( Ailienthus excelsa ) TET TAETIRTH THT | HIEH
-T2 ( Sapindus mukorossi') e URUa el Tehs sl
T o UYTd SHAL o ATIHT UT galT § a@man T4 3R givta
TR | AR WeTEEET HedichT W ERIETR el 1St
( 70.6 U9t ) St BT AT U TS 7 fgwiond wered
et faentd (@ 300 faettura,/wmm et ) § >95 wfavr <kt
wH ISRt |

W

TR ufern

Teltd, WoATd, 3AATd, gEgieicahisd T THeis (25
yfaeTa ) faciTereh ot SU=IT shieh STUT s 37eh YT feRT T |
el o feeat st dteraTates faveiaor oiR Remifere 31eh o1
SHret-THTE fagawor fear T |

O J%

RYTR Bl

A1 v
e whered & Racth 37 ARe 3T aral HRes Tttt
T UAT oI @ o, 31 faet o wem ww@ ( EHA ) iR @mat
e W@ ( LMA ) & feTu faetreres Ter s1uftsshd 31eh (@ 0.
018 10.0 faetium/foett ) shrsuatt femar e 1gafagt EHAT,

IRY Bl BIA
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Y YT BT YIERARA favaiyur vd S9e fAgHifere 31 1 SiRil-vaes fagayor

UreRHET

TRt ( et/ ) 3.86 2.99 0.97 0.22
e & ( faetom ) 1.60 1.01 0.35 0.09
Huif ( faetrum, e ) 36.29 28.77 54.59 5.21
TAdg e ( et/ ) 9.27 2.83 3.59 0.79
STfeATeRTuT el TTfdfater ( gfaer ) 63.93 48.29 3.16 9.83

et - uHTE oT gfaea &
Geraniol 49.78 25.13 - &l fepan
Diethyl phthalate 8.55 11.69 -
Phytol 6.66 - -
1-(+)-Ascorbic acid 2,6- dihexadecanoate - 8.58 -
4 H- Pyran-4-one, 2,3-dihydro-3,5-dehydroxy-6 - 6.97 -
Hexanoic acid - - 31.79
Cyclooctane, 1-2-diethyl - - 5.63
1,2-Cyclopentanedione, 3-methyl - - 4.49
Undecane - - 4.39

TG ki ufvat 3R el ot STet 37eh St Yo faehTd 3iX
3ig Uo fee o srefires gumet ( >95 wfavra ) @miIC,, / LC,,
I A gena fean foh s wetl o el 3t o ufat &
TITCT oh 3Tk | HAVT: AfIehaW YUTIITeh 3i 4T U

Tfafafee gidt €1 3Wg B & Wit o1 0 42 & YUt faemra
(U 3Teh ohl BIgRT ) U LW ( >70 WiavTd ) 20T g dem
(THIZ Wt BigeT ) W Tty (>90 wfawra ) Freeraes
Qe AT et %l & AIHTe, Ui, EIEgiUehigd iR

5100 - o 100 1
k| £
S 80 - S 80 -
I3 £
£ 60 < 60 -
o 5}
"6 c
o 40 - 2 40 -
2 8
S 20 - £ 20 1
< -
< R,

10 5 2.5 1.250.63 0.31 0.15 0.08 0.04 0.02 0.01 0 10 5 251.25 0.63.0.31 0.150.08 0.040.020.01 0

Concentration of extract (mg/ml) Concentration of extract (mg/ml)
Aqueous  sssssss Ethanolic = ==m=Acetonic =~ ==B==Methanolic = =====Hydrolacoholic
TR afidl & 31 F1 fR9e dercd & 7S] R 34 fag) awma

5 100 1 m100 7
® £
S 80 S 80 -
g =
3 60 - \s 60 N
° c
c 40 S 40
2 )
3 20 £ 20 -
< R
E 0 o T T T T T SIS
° 10 5 2.5 1.250.630.310.150.08 0.04 0.02 0.01 0

10 5 2.5 1.250.630.310.150.08 0.040.020.01 0
Concentration of extract (mg/ml)

Concentration of extract (mg/ml)

Aqueous sssssss Fthanolic e A\ Cetonic ==m==|lethanolic =====Hydrolacoholic

TRIATR Bl B 31 BT fRATHH BerdH B i R 34 fag yura

™ -
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100 -
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% Inhibition of embryonati

10 5 2.51.250.630.310.150.080.040.020.01 0
Concentration of extract (mg/ml)

Aqueous  sssssss Ethanolic

e A\ CetoONiC
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60 -
40 4
20 A
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o

10 5 2.5 1.250.630.310.150.08 0.04 0.020.01 0
Concentration of extract (mg/ml)

==8==\lethanolic =====Hydrolacoholic

o1 B B AP BT RATHH Herdd B e W) 34 fag) yaa

THIS I oh 37eh ohT Shig YUT AT9Teh TS & T, Tk 38 e
( >95 Ufa9Ta ) oht Teh=t H STefereh RTel o | Tefu s faet LMA
W, SR ki ufat 3R el o |eft 37eh 3 Sepe oal Aieh
wfafeafy few@rs, i, ufvet & gd=iar 3teh iR &t &

—~100 -
80 -
60 A

40 -

Larval mortality (%
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2 -
0 extracts

-

(=3

o
1

80 -

60 -

40 4

Larval mortality (%)

Harsingar fruit
extracts

20 A

10 5 2.5 1.250.63 0.31 0.15 0.08 0.04 0.02 0.01 0

100 7
80 -
60

40 -

Larval mortality (%)

Reetha fruit

20 1 extracts

10 5 2.5 1.250.63 0.310.150.08 0.04 0.020.01 0
Concentration of extract (mg/ml)

Aqueous  sssssss Ethanolic — ssmmAcetonic
==m==\|ethanolic =====Hydrolacoholic

91 31 F1 RATHA HeIEH S WHMS oai R 39 g g41a

N

TATeT 3Teh | o 3Tfereh SiTall HIeh Tfafael o | 3 ot 81t
3R {13 o theT oh Wt 3Tk H Seopte Tl ek TUTUTT T |

TR et oh STUTshd SIeie 3¥eh o |re 3+ faa udigon:
TIAYRT R 091 ( 21 ) ol & €U | fediend shered oal &
e Hehfha fepam T i wHE-1 (Wehiha U TG
=0T ), aE-2 (HHUT & 21 {7 a1 ratadie st Thd
TGIh @ 15.0 faeiium/feham IR o= & 91y U= ) 3
WHE-3 (GRUT @ 21 {7 o1g Tufsha Selg 37eh o a1l
el STelid 37eh @ 3.0 U Ui feram st &, 6 femit o T
3R frT 10 foii = feu wetl = uISe @ 6.0 W wfa femam
IR I %h & 919 IUAR ) o &0 H T R T 17
% TR SUER @ 0 fer @ atent 15 Tt ook ufafer oiiv sue arg
YA & 1€ 42 Te1 ek & i 1 & el W e fohn
T | AT eh AT UR Lo oh T SR IR i Tehst fhT
T 1 9T oh YRR TR0 ( SU= & 27 ferane aek ) daer o
ST ot UG U IS HETqUl THTE T g3 | BTetifeh, ST
@ 28/ 42 &1 & =g Ut He U Ut o | WehtHd FE=uT wg
Tl T H 37eh UG HUE H Ul | Sl il G gHyn &y
T 1 SUER & 7 3R 14 fE1 & o€ IR oo | drefeh fa=ar

30
=4=Inf/Control =@~ Nilverm =A=Treated

N N
o (3]

Faecal egg count (X1000 epg)
—
3]
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T TE | |t Wl W e S Tet 6 Rt ot ava g
Hrefeh 3 &l qrar T |

. 951 | femiohy dheted o fawag ufeRierdehar
G YRS USHel/01/03/20-25

(SIS HAR, WUl UK, TH.UE. fHsT, 30T AR, TUE. Hiom
T AR

repfaeh 3T ¥ inter-se Bt § WMge HehHUT i
TAAT: I 16 §, WLiEe HehHuT ( & & | fewiea
HeEH ) ht THY T dielar M-z ¥ 38.4 (wadt ) |
1229.9 U HTaATH( fader ) 3 TH-ETH 113.5( W)
| 2750.2 3102 yfq urm ( fadsr ) deh oft | 36 @E ifaentter
AU, 98 N-ME 1 48.3 ( WIaRT ) | 2205.4 3108 Ufd uH
(faeier ) Teh 3R TE-amET | 135.9 (el ) @ 3864.9 A0S
et 7 ( Faeer ) ek ot | Teh o oht 3T ek 3TN -SITET | Ut
U HTCTINT 56T HT § oh T 3TTER] U¥ 3R Stfaahito T §
THUUT ST ST ST TR U A TET |

TTehfeieh STeRATH inter-se wuai § wife YR a faag
R Tl SIS ¢ NI ahl Tl | UH-SATSH &t inter-se
Hafadl § YT ol a9 Ud faerig Jod S Jel &0 |
TR T IS E 12 WE I bl ST Ak inter-se WA | 3ftda
R IR AT ATETIRT H 68.63 TTH ( STX-1ET ) | 75.56 UM
(TE-ATET) dek Ud SAfaehTadT 76 & 71.56 TTH
( AMT-TATE )| 71.78 ATH( TH-TATST ) AR &I |

FAfTT TG T WG : T 2022 & A |G Tt §
urfieh 3ird FECs 42.0 (SFe ) @ 1127.1 ( fadsw ) 3w
Ui UTH - AEAH Ue 79.4 (W=l ) © 3633.8( fadew ) 3rug
wfa 7w TE-eET | @) 36 wE sifaeten T § 9w
AR-omg W 31.7 (Wait) | 1380.7 (fadsw) ok uwd
TE-ATH 75.9 (SHaRT ) @ 2940.0 ( fader ) 3mwe ufa um
ek T2 | i et |, 3T -CT8H | 3idl: sy iHT9Teh geaaia =gt
T @ wracg, iRty Wiel WX wifdes 3fr@d FECs
TE-WT3 1 T § 1! wH @I, Fel fadew o
3 HEATITER ST a1 T4 o 1 98 W A1 feh TR-ag o
Ty ot foret ot 3t fHTeTeR TaT o farmm T < Wehat §
3R Jerfeush HW FEFUT & T WA & TRUTTEEY
e HUTITER QAT AT HH &l S AR ey € v «)

R R | 3ia: iaaTeTen HaeaviteT el st |erd
A H Hae et |

T & s g it W, Hb & fag orliet it semg &
fadsr & W& H Ud PCV & T 311, orm 3ii fadar &
TEH 4 Hgequt fr=Tar & e gl wEEt | gt Hb 3 PCV
AN-TEA § Iod &R W & (@, St TH-ATEH oh e’ bt
T | S0 HiH HhAUT & Fgerd o Sret | st
AT IR |

URfaTe JRIeR 9 ol g1 § 99 o 3id | 90y arfies
R=TaT AeTqXT T § -2.27 ((A-ET) | -0.36 Ufawra
(TH-FATSA ) ek AT AfTRTAT T -2.42 ( 3TX-ATST ) | 1.48
TITOTe ( TH-TE ) Tk UE 115 | 31 3 T o3 o Uegahi o
foru siraa anfiies ferenmTg o o SeaTe ST T5eTt | oI TeT
HHE & Td WA | 0.743 (TH-MET) | 0.764 fow
( M-S ) 3 ATTeRITAT | 1.034 ( M- ) | 1.043
Toham (TE-o1ET ) ek T&T | ot FaetTent Ui o TR 3iR T|
TS H HUIT: 87.14 3T 89.33 Ufagra oot et 1 16 2022
ToTu amftieh e X HICTURT 1661 ahi 3T TS UH SIS | ShisT: 4.
05 TH 6.98 A 9T STalfeh STTTRTE A chi TR TS T AT
T AT 6.52 TH 8.33 Yfayra & | fafsr= wremi & anfien
fuem e (g sifafitam ) et o 33.72 (TH-agT ) |
37.84 Qfa9Ta ( STR-WAST ) Ak TS Sifdentelia 398 H 19.44
(TE-TTST ) W 26.09 Ha9T ( STR-AMST ) ek TET | STR-ATST
Tl T TH-AATE oh 19g | U¥Ieil o G aiftieh (UeT et
T ATSIT AR TET |

Yfawerr ® gEaehtels fIforerar st &imsa FECs W
TEATCTeh TS ST Toieh shit oh [T TTSTET oh 37el-T5h
&5 | 31ef T WSU YUTTelt & dgd g STeNT-37eTT To =
TrEwl o SR AT 3i7 ifaeiie ¥ & gl fara=
ST (3R 37X TH ) | Ueh TS fohaln 70 | a6 i &
AT AT YStH FECs & URHTuT A giat el o fafvre
JHARE oG ( T8 - 150 60 fei s g FEC Hahig ast
Fhg e ) st srqutearta et wefvia fran oiv gae fau sorarg
RTThT STt SRTTITE UX ShiUT ohi STgdl STALT ot forehTd i
Hifaa wtar €, e uftvmrasa uy] gRT WeRauT i
nferTrgoT TET Biar 3T Hrer & gremeren @ SR et s U
3TTE hT ATAfH el RN SETaT ST dehaT e |

IRE QSR gEa aTelt Wi | goreres FEC fesrurshact
TH-ET ¥ FEC ® YHaahieli™ gfq el ol Ga1d adf § 1
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T IAETT-37T A1 B SR feRE A gapiend Rl &1 ATy 3R fAH1fer 4 Bt SN STeA-31e argHi (FRRIE: 3R iR
SideTefiel: TN) © *gimge FECs WR 9@

27T 1} AT W ¥ 3R-eEe Wl § yed @ raurd
yerer o forfererar o Tse gurat st STuterfa st Gend feam |
a3, et NG e & SR JHa arell T Wt §
gfewer & frfarerar o1 gvTa T o | i @re |, e &
HreH ot AT SROT | RS g o QI WHE ol g § awd
i % S UHT arelt €T | o URHATOT & W1 FECs W
( HTETIT ot TH-TTE 6 UHa o 90 fei o aime iR siferamtfer
it AT AT W qqa & 75-90 fei o e &t BigwT )
TEEYUl TS o) Sl HEH § 3R-T1gT ol WST gRT
TRANE HGHUT ot ¥ A oY | TH UGN, Terehid e e & farg
U © URATE HehTHehdl oht Sl Shich AUTfad TEraRT
[EEIEEAC I EALES

TR, T § A shered wiadie sifenter v
T YEYIT ¢ I T § T NNEA ¥ et 3Ha TIHaeh derar
264.3 (SHERT ) | 1554.6 2102 ufa A ( fader ) aes i e
e | 260.0 (AT ) ® 1945.0 370 Yfq U™ (7 ) T
TE AT & foh 3rene Stetany uitferfoat o S dewon
T Hoar TH 13T ohi ol § T 18 § 30-65 Uia9Td aeh
T T | TH 18 ol qorT H, i Hifdeh IIRIER 9T 37X
T H B IAR AT

& eosinophil G&AT : STIHTIT T UT, 3T ATZ U ht
T | TH 18T WS & T | eosinophils &t €& 31fieh
Bt € | SToTTE W, T A1g (Wi 7 322 3 arfeenter o

HAIAY AR fAp1fer 33 o R (37R) 3R Fa=Teha (T) ArsHi A AP /I eosinophil T

W
AN 144.64 151.79 126.79 128.57 87.50 178.57 146.43 162.50 228.57 110.71 92.86 130.36
™ 175.00 137.50 46.87 121.87 115.62 215.62 321.87 215.62 337.50 168.75 100.00 125.00
afereRtfer
AN 80.00 95.00 127.50 70.00 120.00 140.00 75.00 112.20 166.70 120.00 107.50 120.00
sy 95.83 66.67 145.83 125.00 108.33 200.00 243.83 120.83 112.50 133.33 100.00 104.17

O J%
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244 ) 1 TETH 3TN AT ( HIETINT § 146 A rfaahtiorT &
75) ¥ WUUT eosinophil & HE&AT WY ¥ | HW EI
Eosinophil st H&AT 3R A1 Wg W&l hig 3id:sh a9
TET e T S g W U e | Ui 3 s aeeTeh
37 (Todert ) oG ot a1feres off |

AW iR ww wgT WS ® Th1, Th2, Treg 3R Th17
FeITYG (R S R ARt THT WA fayeiyor : sTuAg
frerduT & forg TTergaT s i M SR e A R e &

2500 e
Amplification :
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TR GETHd feRT T | 3TRTAT ( 250 ng ) ST 3UATT YTk
EITAT ( cDNA ) gfqai & wyatwor & o ferar e ue
GAPDH i @ W& gRT cDNA i 0Ta=T i S ot
T | §eTefeh S 0 Ufeeta 3fa¥ o feu arerqar g = a2t
wEl § cDNA &1 fayeteoT femam & | dreier grgaet &t
THAfAT qAE, fraes 9 A i e
JMEhHTT Sh¥ch W fehaT ITET |

GAPDH

YWHAZ

T aadE, fOere ash 3R TR PR B 3AThel BB YRR UISHRI BT HIRIDHRUT

AU T oh aTEd{aeh THT WETSTR URuTHT 3 gt 1t |

AN AT U i o H TH TS WS | geThI-T4T i
T fafafra et feamEg €1

FETHI-TITHT Uk faf¥Tee Th1 TTgetehts & | SeThI-TTaT
I o HigdT o hITUT, S7eh cxcl 10 T8 Ueh i =it Suehell
ShifYTeRT T T At 3 FH Y 24 & TE 39 YRR RS &
JTet FehRTEs @t Tieh 2 & | SSTHIE-TITHT T hi WSSt
T FT GaAGAYerar & el Ui WA Wrar /1
ESTHIT-TITHT <Rl 3ol WX |4 Seareet et et fafwarfia shear
? | SeTRIA-TTT SifEid oh WI-WT A TSel s wHy
Trter Rt o U WEwerut e & | T A Aoy oy o
ot IL5 o TR U Ser @ gieg aE@l T |

IL5 SRt STSXTo ST HehHUT sh Weh WE fagieaT Wi=T SIan € |
FEC 23X IL5 St 31fiTeafer o oitel Ush STUel Gaer § | 31
e TH e | WA T WIeTyxT WS | ofd: oot 23 9 ud
iR amg d Th type 1, Th type Il, Treg and TH17 lineages
viz. L2, IL5, IL6, IL12,1L13, IL15, IL18 W& IFN-gamma &
Hafera AgetensTd o Teh He i Afvaafen reaaa feran
T | 3T 2022 ( 3T R AT 34 € Yd ) § Uahe fery g
AT feRT T ST fareh THE UHETe R STe8e | uaT el § fh
AR AT HIL2, IL6, IL12 ud IL13 S 1fireafaa ua g =t
o § wiefew ®u ®§ W faftafaa of ) fagew 2022
(3R I Q) W, TH A I o H AL A H
L6 ot U faf-rafaa oiiX L 18 =t Fre fafrafaa urem
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IL2 weh Treg pathway & ST Higeiehs § 3iR @ IL2
HUTEeh hIMAd kit TR I T hT AT &1 Treg
THITYTERTT YTl A oh ATEAH | TR eI SITeH-HigSITar
iR gime e o TavETe @ fag frer <t wifvrerst &t
Teh SU-STHHEAT § | STST1 S HiH o AT SreiehT oTeh GehuuT sht
Treg 3TETE! ot Aighd hiA o fAT AT ST IS0 STeaam
H, TH 9g &l ToT § AR 9 ¥ |L2 S srfeafer st e
fafrafaa arar =) SIR-wTEa & wan &t e
3 HIUATITER oh TE@T AT T | L2 it 9 | TH. hi<ied
HRHUT eh YlaRier sl Ug= o foru wanrfaa forgeni d @ Uen
TTET T 1 1L6 HehwUT 3 heieh oht wiiel oh SaTal | i Y
&IfUTeR ®Y | 3 g+t 9Ten feraieifueh argeients € | 98
e wroT gfaferan, daetuisfam oit wfaven wfafewanst wt
ST oh UTeAH @ USTalT T | THTET 26 & | U9 18 aht
T ¥ (W @e9 ¥ L6 mRNA &1 T X fafatua
sifireafam 2=t TE 1 IL6 &t Th17 favies yade & w0 §
ST AT €1 Th17 Shifdrentatt st JiHewT Sre hifvrehta
e & faerw weer Tem | fafeq 21 1L12 ©=
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PHA S/9afRd 3R Ta T ATSH AIYR1 9 H IL S aifaafaa
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IR Td TH AT ATAYRI 9$ ¥ L ofF sifvraafda sic
(PHA SY9R @& W1 IA:FHAATIG 371 & 918 BT 1, PHA
SUAR B 48 T B a1 PBMC wIf&y)

ferareifuer 2eifenfier Ageiazs & &t o ut- 3T
TA-FrAHE GUTEeh HEaeedl WHTe aht SigTdT & 3T gad
QFawaTT 3T STTeHel UTaalT UHTaehil ShifyTahTeT gt ahi
IR HT T AT gl € | T St o sifvatefay oY
o ¥ Ageaqut et fFATar e | Sou uxsiet HeRauT 3tafi
(3T ) & SR TH W & G H 3R Wg | IL12 &t
wrefer w0 @ U fafafoa (10.28 1) ifreafem dat
T | g vt wfeter thetersa o IL12 @ ofirent i g
HTAT & | Teh URTAeR [L12 Heaserar gfatswman uTsiar
HeHTUT & GRATH IMAA R 11113 Teh Th2 Haleg ATZETRIST
2 ST uTe s @ S UTSitel ot T A & fora At
faspgT s IR A o URA AT | TH AT Rl G o
M &g W IL13 mRNA =t arefes &9 @ e fafmafua
STiTeafed 2@t T8 | IL13 W U=l shi<ie ™ L, rai ahl eehar
AR 3R AiATHEe-HaTed aal 9o § GiTe & i
TrEdt &rmar T IL18 Uk iy Wigetehtsd € Wit NLRP3
inflammasomes T |fsha &taT § 3HiT Th1 Heawear
WrgeteRted atataat, NK 3T IFN-gamma & T ShifTert
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IAUTEA it 9@ W Ueh UIE Ik ¢ | T 318894 1 TH
TS hi T H AN TS H |L 18 aht tfreafar st e &
feaman | uftoms wrerT o ¥ wisiet gfaite @t Th2 age
ERERIEIEEICEOE S

IR S T TET WA U W WS R w1 bl AT
favatwor : ATEeiRTz=T T UaT T @ HHTUT i Uehid
3T ASE UfAhaT & UK % aR | Wgeaqul SAehil
foerdt € 1 9 ot T vty yiateRar T T IO ot uee
HTAT & | TAAT NeqIT |, ATSITeHeh YrEIsTT TiequT ot
SUIT Shieh hael 3T hi{9Teh HTZSTeRTS ohl shTer feRdaT
T | Teh T T YT it o (1T HTfad WIgeTents—d aht
HER St g

TRIzol 3tfireRveR-mreniia fafer st 3wzt e ATt 98
( 3T 3T TH TS ) ki vad Tard ehiITeRTeTt @ Hehe! RNA
Tt 7@ 1| Multiscript™ fad Tafswuea fore (e
I, JUET ) &1 YA & complimentary
ST Ufat sht Gyetioed ferar TaT | 6yettoa cDNA T st

3T SAT T TR i o AT gTSH-ahiTUT 9§ GAPDH
S o FEei ot SUHRT fohaT T | 2 geveg o i steria:
IL12B 3{i¥ IL17A i fafree yreeri st Su=in shies yafeda
forT 1 IL12B i IL17A S @ fag yafida mRNA &
THAIT: 1107 3T 630 TA A & | STHHAT ht 3k cds, Tfed
e sraviat & fog femror ferem o Siiv wAistems
Sa® T HAIT: UNTEUT W'AT ON131071 3/i¥
ON131072 % ATl T R T |

HITYRT ¥$ A Fafefd IL12B 3R IL17A S &1 3h¥ wieror qoi

Amplicon (bp) 1107 630
UTRs (bp) 40 (5") 49 (5")
83 (3) 119 (3)
Cds (bp) 41-1024 50-511
Protein residue 327 153

NCBI accession ON131071 ON131072

T 9 o IL12B A IL17A ST erghal st Sgmerett
fayewuT MEGA 7 @1 3uaitt &¥d T Neighbour-joining
wifesagiesior | fearmr

=3»Malpura_ON131071 0.00203

Sheep_AF209435.1 0.00102

Goat_NM_001285700.1 0.00356

Buffalo_AY198121.1 0.00661

Cattle_EU276076.1 0.00661

HAIAYRT 4 B IL12B S &1 gemaci gat

Horse_NM_001143792.10.13059
Cattle_EU682381.1 0.0101

Goat_GU269912.1 0.00595

=> Malpura_ON131072 0.00216

Sheep_LN835312.0 0.00216

HAIAYRT W B IL17A S &1 qemact gat

<ft.<f. T T . gt

HaeH, 9 THEeS AUT UF 8] @er UiuTg @ 3R 0T
T, et ud, ffer @ afaa €FF 9@ |/ 20
SaTuTEt gerdreRt S E. coli (1), Staphylococcus sp (3),

Enterococcus faecalis (3), Enterobacter hormaechei
(1), Serratia marcescens (1) W& Bordetella pertussis

(1) =Rt TETET T | A9 gTferd i Siiw FH| it & 6 g

& A | Staphylococcus TSIt st STerT ferar e 1ad &
S ST, fea™ |® Pasteurella multocida- 1,

Klebsiella pneumoniae- 2, Pseudomonas aeruginosa-
1, Acinetobacter baumannii- 3, A. variabilis- 1, A.
calcoaceticus-1, A. indicus-1, Staphylococcus sciuri-
1, S. chromogenes- 2, Escherichia coli- 4, E.
fergusonii- 1, Corynebacterium faecale- 1, C.
efficiens-1, C. hansenii- 1, Pediococcus acidilactici- 1,
Bacillus albus- 1, Enterobacter hormaechei-17 %125

ST Ha gTe feRu |

™ -
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N

Hee TG U] TMUTHeRt Ufavier ht R Aedch
(INFAAR)

<t AT e S, ot

MU e gfaRter (TUAAR ) W fagaaia iR e w/ W™
gt FRTT 3ffens Tara &t & 3294 9, 2k fad &

uffafes 82.3 86.4
ufternmstan 48.5 39.5
EASERIEE R IR ) 24.8 29.8
SferTrateT 24.6 32.4
ECARIHETE] 22.3 35.8
TATRATT 19.7 42.7
Wehitertes 17.0 11.0
FATR TR 13.0 9.2
vefafes 11.5 9.8
Slemrsfaa 7.3 10.5

ik 31T AT fS | Escherichia colidht 9= ( 36 ), TRt
(36 ) 3 It ( 24 ) W TR fRT T 96 WA o THAT @ 7T
TohaT 7T UF widA ST gRT Yfte o 71 | TETemaiu™ W, E.
COli TR ShT TUHR WHTEA e [GaT =T e:

fafir=r et @ TieeT( 48 ) 37X AT ( 48 ) BHA 96 TIH THA
T o T U SfaTuy gerashient ot o ferg weera farg 1
geres feRT T Staphylococcus aureus @t ftE 16s rRNA
fafyre Sfw oit emi=gfaeas (nuc) ST gRT &t T |
TSEERTH W S. aureus JUehl oAl TUHIR RIS et
fﬂTIT TIEIT%:

wafifae= 56.4 47.6 202
TAOATGRAT 51.7 613  63.4
ECALIHECE] 27.9 33.0 482
Tttt 21.2 326 246
faehe 19.6 234 137
Trefhenfym+aehmeTsitel . 18.9 235  26.0
Bt arwT 7.3 4.6 3.5
dueifaeEa 6.5 3.2 7.0
AMfeArsasTen 3 6.2 9.2 9.2
AR aTsy 4.3 23 105
wite T 3.8 3.6 8.3
AR 0.0 20.7 -

EeEt) 0.0 0.0 -
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HE TG FA & 0T GG SATEHAT g7

fafir Steremg uftferfat = forg wenstt & e
o URSRTUT & 9T TR @9 ° 9ar ud

SIS U9 qedih

HET U 37,/01/01/20-25

IR.TH. g, Ut.h. Afeten, WU W@UieR, 3Rfag |-l Ud 3T.UH.
TERT

wifaea feifee, @ WEe, ®Ee WiEge, o ®Ee, h
IS U 9 161 H 51 o TR e sIoall sht W& il
5.7, 6.4 6.0, 5.8, 5.1 T& 4.9 T&t | -1 h T Soell ot 3iraa
I T WIge | Afrhad (415.0 UMW ) AAy=d 347.2 AW
el RTEe |, 341.8 TTH FEE WEE |, 331.1 AW Ak
FH, 324.5 TTH Wifaqad (e § ©a s9H Faa9 ( 229.3
9 ) TeT| Wifeea fefee, 3 SEe, ®Ee WEge, e
TTEE, Sh A3 Ua S 16 § Gl TSI ohl STeeeT OF 3o
ol sl GEAT RATT: 5.6, 6.1, 5.7, 5.8, 4.9 Td 4.8 WG
T i T W AT a7 T g ¥ tfershan (516.9
I ) TAYAT 425.5 TH SIS RIEE H, 434.3 AW sk
oA °, 433.3 U0 B9 W, 432.6 W Wifgwa feifeen 0 wd
FIAAH ( 420.4 TTH ) RTEE g § @11 84 fa7 ot 30 o oK
HT A AT 9, U WEe, Wifaaa fefee, ®rEe wEe, sds
ST TS SIS =T3¢ | AT 1.48, 1.92, 1.93, 1.96, 2.00
s 2.02 foram &1 sitea efes gfeg 18.7 I (5=1) 9 28.1
TH( AR AT )qah ot |

e ®TEE, ek oS, T Wige, Hifawa fefeer, =Ee
g Ua SO U WU oh A0 3 0d It shuv : 3.66, 3.64, 3.
63, 3.61, 3.39 3T 2.71 foRAT o | & WEe, =Sl =Ee,
eh 9IS, Hifaaa fefee, ®Ee wge @ g9 | g6d W
e SIS SRATT: 3.76, 3.66, 3.63, 3.55, 3.44 30T 2.66 fermm
T | gTEE WTEe W JHa o Aferanan ( 91.3 Ufavra ) off, 3Heh
o1 80.9 Wfaera (1 wge ¥ ), 79.5 Wiyt ( @rfaaa feiferer
™), 70.4 Ufe9ra ( Fsioie @S W ), 63.6 9T ( oteh 9Ts
®) 3T gFaw ( 57.5 Wiawra ) S | off | ¥t st SHferar
IS STEe B 9T Aia9Te oft, 3eh aitg iferra feifere ( 98.
2 Gf9Ta ), T2 ( 98.0 Ufaera ), steh o ( 96.1 fawra ), o
WSS ( 95.3 Ufawr ) iR =Ee wEe ( 95.0 Wiava ) @ fing
TUHRAT ot | T o G /A 506 TN & T eIk 368
wIaefeRaTTmEm |

TR a6 UES TR & WY IER it qGeT H @M h
TaeTa waels, ives Tt o Su=iT uE 9 et 3 weET
R QTS : FEE0T ' (Mo—0 ) & Udte W wifera ar|-25,
TEHT-19, SH- 11.5, g ot YHI- 11, TheH @ett-11, Tt
Tet-4, TATTAFE-10, AEA UHAN-3, -4, @S
fasror-1 3R TweR-0.5 wTT ynfher ferw T wdaror fete
3191t Mo-20, Mo-40 3T Mo-60 & Mo-0 Hehet fufsra T
& Ylaeemus & ® 4 20, 40 3T 60 Yfasra wifm & o=t
I fohT T | 9I) w9gl @ 99 &9 @ fawfsa 80 d
QYT O JEiT femam 71 | JifRm ufaei st oniaet st W,
ITSh Fed o1 Ha gl U WieH 3R St ol Ha siga’ g3t |
84 fe=t &t 3w WX 20 WiawTa " ufvai ( Mo-20 ) & Ueie
T T ETyT | 2 fohett © S1fireh IR aeT T g2 IETetileh,
S AR ki ufaat st @O sh AR oh T W 60 FfagTd
TR ( Mo-60 ) TR yiifhet femarm 7o ot o ot wrefes vu &
HUSETIET | R ki Ui ohi ITTHE ShiA UX 37reh ToISTT
He o T4 | anfes fagetwor | uar wen € fR mim
gfaat st @ & Uete ° 40 wfaera dek @My & fas
TrrsTur o AfaeTaT & ®U H IfHe i UX Watusieh faehtd
TEPI o W SE AT &N AR fHerdi @ |
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AT TR T | TSR Ao @OmT

UTe SGT oh FoTq St Tegfereli sht ferenre Tai
HAUA

FET URETSTHT: THANH /04 03 /20-25

TE.S. UIfEa, . Ta&awH, T.OE. T2 ( 31.03.2022 & ),
. fareqeT™, Taums. faeurT (31.03.2022 @& ), .

AR U it et

T T ST el i EEHT Te ST ghusT: RIEE Ee
¥ 7.54 9 0.37 forum qem @ifasa femfaen d 6.05 90.31 fomm
TET 1 T TSTH hl AT WX AT ol ohl WA T oot

THUIT: TETEE I8 W 6.72 F 6.04 ferum qam wifaa femferen o
5.30 9 4.87 fruT T 1 =g TEe Sge vd it ferferen & yaa
ST GHAIT: 78.57 & 80.73 Wfa9Td TET I RTES AES W 6, 12T 24
HUATE Shi 3T U 3T T HAIT: 0.94, 1.89 Tl 3.20 e
auTHifaa femferen® 0.95, 1.81Ta 2.97 fmumTaT|

femfere @ woT: 81.27 & 80.45 Wfdwra wr fedfeen
wigditeaifaw, ™MHTgs Teided, AT TH M
el femaaar g ¥ @ 3TaT |TH 37T aret shivuT o |
afaerTg, Igeel i &Td ¥ T[S 67 UTeaht i US4 &
T 1101 @SR @
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e o SR, AfHeHTg, 3T we 9T oY uife=t @ 183 Sl
3T FTEATY wWmyl g1 W | W uygiattay,
WA, WAt etfamtuan, U, o w9 @ fed
TR WA I arelt simat of | amew, faes,
T U, AT W, FahiE S iR W yeam X
fafir= o=t =t wies fafse v Soimfefam = mem &
et ferar |
IU-GHYTATSIT SeTare &3 oh q&d i Sla h
For ST STRT @St St SN 9Teh Hedieh
i g

FRIT IS : TS I3TRTH,/03,/02//21-25

IR IIATSIT Q11 ST sheg, ST U &8 2022 ¥ ¥ar
U THA 31T (GA) @I 7 &l TITH vl 7T, 8, 10,
12,14, 16, 18, 20, 22 TS 24 HWITE ohi T UL THA IR R
WX SHUIT: 577.45, 869.45, 1098.75, 1379.83, 1633.44,
1821.30, 2023.41, 2116.30, 2281.69 T& 2422.85 ATH YT
foram | aftaa areall ot S8 S WX, G ST ol Tl WX
TS W & AU 9R AT 5.52, 5.23 9 287.98 UTH T&T|

HURT Td YHe U HIET ShT 3iTHd WX HU9T: 3.20 UH 3.16
TeRuTTET

a6 2022 H UTgTSHA AT EEEN A |, |1, 111 Td |V e
TR 3T S SAUTST HUIT: 16.15, 64.34, 120.81 9 137.79
TR TET 19 2022 | YT gU SHA S{RT T | || weus
W S i TS, T ST TS ME AT ATl 6.34 |,

RS e ;
- » ?‘!":}‘::‘ - .”_'- N
It e & gAY e, TS UR STHA SIRT @A

13.02 UTEhI AT 2.14 Fa9Ta T&T | ||| o= U |IId 3ehs
HUIT: 6.51 Y, 13.09 WEHAALT 1.67 ATAITA TR 1 @RI
@ fT e EADR 0.31 9fe 1000 9 feere Tt | fewmerer e ot
3 3THUTE & e @ faf fewmt o forami st (et 265
T HAMRTECITa= Y |
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AT, TFY TF GENA F AT & U
qsa—3caTe

TR 3 3T S FHSTOT At SUHHT Fleh TReT
TEAT A RIS ot faammd

HEIT IR STUWerst/01,/01/21-25

I AR, faig A e Prax e ( 12.08.20227 )

I HIEt I W TARET AT T (qwr ¢ "qier o
( AFEPTIT, WIAYRT S UreTarsy ) | hwdt 3 wie 39 ( <50
um ) Skt SRR dehieh ohT SUHT shich ST ohl YT feoham
T | THERTUT o TS 3irEe L9TT Sd 37.42 | 37.95 HIgehis
( SRTEH TS 37 o forg Frarifia Som s o6t W o ) & sie

6.5,
6.0, 5.94
5,51
5.01 4.82
4.5
4.0-
3.5{ 3.
3.01

@ Yarn count (Nm) mYarn strength (g/tex)

Magra Chokla
fafi= %4 4 AR ga &1 ameia 1=

Magra+Avishaan ~ Magra+Malpura Magra+Patanwadi

TR S AT ohl GoT H Sehetl S A1 ( 3.2 Ufa9ra ) o Argett
31fereh AT Aok T(UT, Sihell S § 3o UoT © & Hehel § |
ST Yl T | Wergw i atferem s e fasror d ga &
Tgeie e 39T T 3TUTA g ST § ST aht WSTell HAIT:
27.1 31X 29.8 Aie9Ta W &t AT & | 98 Hgete s 191t ahi foret
TP dATehd 3T 1 | W SFaT- T9T WIHSRT o HEUT 1R
I HGAS S Y1 AT |LCTAT H 191 oh TEATIT hl THH hTA &
3 URuTTH e AT @t 3R W € o) 37 9 & 8-16
Qia9Te Sou AT 9ieh UT gIRT WeATue fehalt 74T | §erehts U
ST (HT0T & fTT 1200 U8 /&1 HieX & el 99 h
T TS Gt ot T Iie § \HEa T |

TP S Sl UTATT W G 2 9T 7t | 3itea Tom
TE HT HGALS S T9T T STTUTA THHIT: 54.98 WIFHhIT 31T
71.50 Ufa9Ta o7 | 39 Ugat, et fd & e SRafim

T | SHTCT UTget § Hgee S 19T 3R gHeh! | o1 31Ut
SEAR WU 3T HTei= o YE9id N & fag 30-40 yfagma
Teh STHCT Ueh WEUUl WIUieh § ST SUXieRt 0a -HTierd 5
& Y 3o ( 62.21 ] 65.43 Ylasra ) o | fafi= e -danfea
(ST & ) T ot WRT WS i TASTSS HIGHT S oh T
HH 3TUTd ¥ Taf3Ta oY Sl Shellg QUTTel WY 3.5-4.0 THUH
% ek T & AT I e T s o (10 SuaiT femar
T | ST YG9I Shi et o fTT 95 HITRT 3R witehett i
o g oY G feRT 1T 191 23a T e S SR Tei= e |JHT
1+ ek I ( 305 310 g/tex ) AT & 1915 AhTT ST oh
&It SRt ATehd ohT W Stch U AT THalTg aTel HITRT Sieil &9t Rt
TATTH 19.9 UfawTa A 2T |

14.07 mYarn count (Nm) m Yarn Bulk (cm®/g)
12.01 11.44

10.12
10.01 9.81

8.01
6.0

4.01
2.0

10.55

Magra Chokla Magra+Avishaan ~ Magra+Malpura Magra+Patanwadi

R e @ forg @ o

IR HIE S A TABRET BIeil=

™ -
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A

A T | AT & it U § GAR & TRueEEy
3 9T AT R HSTAYTT HAI: 37.67 WIEHIT AT
63.88 UTA9TA T3 (hae 32 YiA9Ta TUTEAT T9TT W ) |
AFEPT 51 ht U | YA & f70 T ATa wereit
TR TEERTUT (St STl ST UThaT ) o ATE &ftW Tfa aht
HUTH HITET T TaT TEET 47| 6 Hie g god afefa
3are fash & fag wug s@R & fog afvomst Iom &=t
HATE ST FATS HhTE |

A H1 B HUs i & forg wenfaa wfshan sars

Hyrifera uferar Tom wht TUTEET § R A W LW T §
( 3frea =T 23.41 Uia9Ta 3R Agee S 9T T ITTUTT 62.66
QFa9Ta ) | UTEIAT STet I9TT ki UTfia ot 31fereh ( 34.02 wfavra )
oft | TR 39T Skt 3-Feaue smfE i St shard wuTrett ue
I U AT o B H htal 747 | 17 3{av-39m Ame &
THITUT AT o ST FoRT o 22t shi HEeyut G S8l T8 |
TS uRuTHEEY 3-fage w1 gite (32.3 giavE ) W
T TRy | 31fereh TeRame oY f fafsi ( 29.5 wfawm )
o gTE 9% AT € | Sl Shdlg YUTTelt UT |IHTT Shicis ar
Frmtur & ferg 70-75 wfaera o6t g & @HT AT Wid 47.76

yfeeTa off | TR = 29.3 Afara @y AT arehd ( g/tex ) 31
24.8 Uf9Ta 3Tfireh AT &Ik TUT o AT WIET o7 3T e
3R FHUE ¥ Ioor THel ek T oh ATHT | Sg ¥ UTSel shald st okl
QAT YT o | T8 T ohl g qehTe U AT |

T/ e gg da viie @ S gea &l T « Wie S et
TS ohT Tt SCI9T 31X TTH /32T 31e | HHTT: 0.234 |
0.300 m*K/W 3iiX 0.13 & 0.16 W/cm’ sht HuT & T | 3TRTH
TUT Rt TSN W SEA N ook (oha 1 | feedfess tom
JMENA AT ek et/ 9] TSTE ol sigert ah (T, WE =
F1 ST ST 39T Faf 3T | Ut ot Suai ahteh goeh Aot
i feahts 9T sremia Toig faekfaa i 78 | stmT 9m (30
yfaeTa ) st siies WA A=t S ( 70 wfaera ) = arer faeran
T AR Wk T fasror % feaw e i e | e ae 9E
ufer & wn faerg s (160 Uer/anr ) foran @ | G 6t
TE Sell TSI SMHT IR Selt TS hi ShiWAAT oh T ot |
TIET S T1TE ot AT H, T Stell TS ohT | aTurel Ufeier
T Aiet T W08 o {1l 260 I/ HieT iR 5.5 favdt &
faudta st fafera TorE & vw eisia ave 3 |t ( 220
TTH/HET 3T 4.41 futl ) R HROTE T HRATE |

it 3feRTuT o o ot Safe S T getienT : I Wi S
o HUfeTT S ot G § foRtRTadt St TSR SufeieT s
( 70 Wfa9Ta S ) H agat Gtk egw gt & | fafi=r dafamam
TR o Utel o faehTe ueyi o fagh o Was ot Wi st
fteror st o o, foreisror = wu o wnfie s S i Su=m
T B H 7 YU AT ( 70 SR 100 Hierore 7t G U= vite )
o WY Weh YA femarm 1 | i senfia Sufe s o @
UeTe Shi ATAT2.52 | 2.6 5 Afa9Ta w/w & |

AT e ST ( 76.5 UA9Ta ) ol qETT | St STENTRa Safei T aT
(92.5 Qfa9Te ) W SISt eIV X 16 W9 3Tfereh oft | 90
T, wniiesh a1 & |y gl ot Tt 915 31X 70 fewra St
HufeT ST SRt g § HATT: 35 3{R 50 ufavra sifire of 1975
S & AT AT dre wh fore e/ atiE et (ISR ) whhie e
AT Utel T LTST SgaR o7 | STfUTREIeR ST o |ier @ urel &
foTu St/ utiE 31 UTd 5.4 Uia9Ta oW o | 99l e ot dfeet
o drel ol gfeg o Uget 30 femt | dte st S eg >80 wfavra aeh
UEA T | 309 f& TATRE R ST Shi TorT | Ul ahl SaTE 95
T foTU HATT: 6.84 3T 1.63 UTa9Ta 3 37 & ST & foTT
70 ufereTa oft 1903 fe, Tt amenfia Hufernsnr s wrerdie s
FATATE 11-12 UTa9Ta 3TFereh off 3T =g S eniia Huferw
ST AT AEAT AT T TH TG




Red 91 9 9ig

S 3T Sufei T ST | gt o Sifereh deat o1fares o |y ent
yre3TTa | firgh | e W 0.14 wfewra of w0 vee 30 oAt
= feTu soar <19/ utiE ST7uTa 3R I7seh uered | o e gt

50 1 mPlasticbab W70% Wool bag  m100% Wool bag

4.0 -
3.0 -
<

2.0 -

1.0 -

0.0 -

0 30 60 90
Days
faf= Safer 971 4 a1 Hrfe gaTed Ht A=

T G (ST o Y8 ) enia yafed Sa-shattae :
A eh Y& ( RS ) oA 91 9T 31T, UIIaNuT h STHT
3R YAEhRUT S9N & WY A AN ATt QoS O
A ST § UGS § | o7 |rit & 91er RS &
FETHRIATS ATHSH ol Sga¥ oM o fe RS 19T =l &R,
TTEY i I+ TSTEy | Su=niia feran T | srueniia RS
T 3T RS & 101 pym 971 &Y STER o hIROT 391
HITITERT SR | fAfi = o gt o hRUTIINAE H 16 Tavra
1 Rl g3 FTaE UH Uaet ThIgeR ahi 3TETT fohalt T | TSITew
SUEIR oh 9T 19T S1E U SRl STferehad 40 Fia9Td off | TSgH
RS & wrgfare 3iiv fafi= gremr it gf+er 3iiv gurdt wud
e e & | USTgH U= RS & Sooa| Uge] 3T
( 345 ) fe@mT | sige ot ATehd T STRRT o ST Gt o |
ETcAlfeh, &Y 3fX USTZH SU=IR & &g RS ht =t &g TS|
fof= 3 2fcaes & THET & HRT R 37 T
SUER & S1E 2ATeh T | SRkl Rl 31T | Sa-THI ot &

70 9fI9d &9 9 1Y

100 UfIeTd &1 71 8 WY

# ¥g o W1g % YUl TS o HNUT WAREh o | 0.17
Q9T ek &g T2 |91E | 98 W oh ST G-I €0 3 &l
[ECIE N CHE LR D C L R Ik

200 1 M Plastic bab MW70% Wool bag m100% Wool bag

160

120 -

mg/100g

80

40 -

0 -

0 30 60 90
Days

faf= Safer 971 4 a1 AISgIoA Bt A=

g FrerToT 3T Sueni ST it arter, g o gfvia
feram wram | I e st wEeT FSteoT U 60:40
(v/v) 7@ & TT gaimemer fiHd Hics o e g% @-370
qeh=1eh ohT SUTITT shich AT AR fRTT |

TEA AT FE-hUitaed i HRET STHHRE SHRE
wagtentdt, amtifanfes favawor i whivm g
TTSehIThTT ahT SUHTT shteh farfsrd feram Tan ua otfaes oiiv

Fifares Tt o forg geanen ferar
arae 31 (RS) arA-HuIfore o1 faazor
RSB RS arat-shuife ()
RSB 1 RS Ar@Et-®Huite + e e
RSB2 RS aMEi-®hUIfWE + 2 72 + &R U=
RSB3  RSEM@-&UIWE + € € + TATGH SUA
RSB4 RS @M&l-&UlWe + S[E A< + 4T + TSIEH U=

™ - .



J
T A1 Ir-BRfre ffor (31) rguaRa RS, (9) &R-Su=Rd RS, (W) TwTgH-SuaiRd RS, (2) &R iR ¢orga-SuaiRd RS
(3) S AT, (F) Alcs B A WA T91d JUIell, (|) RS 31 e A< gaford S19-9#3 AR (T) g @enfda RS & | yafera
Sg-waifsre
T Hicad ST yafed RS W01l & o9l 3eThaaet TGS N o Shil0T a=4 YTTer | SIfrehad ( 20 Ufa9Td ) YW g2,
T 3R UTEH SU=ia anat-huife st wmuer: 11,431 15, fmw uifenmw #fcam i RS & e sgat geTmiyEa

6 Afa9Ta Ioat AT VIR kT UROTH § | Q) + TSIEH U= S-S &1 1 | RS TSI ohl WeAeRITer ST a0l h
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[ o ST a7 ITieRq | tferenad (20 Wiawra ) QeI g2,
o uiferr Sfeam 3iit RS & sfie sga¥ geThidEet st
B T2 | RS ShUITNE aht TeToRITeT &THAT el QT oh 3TTEY
FIAHE | SUenia RS STei-shuifste oht WeTer 9Tfer ( haiter ) |’
80 93 UTeT9Ta ok G E3TT | 3Tehet S[E 7€ oh SUTTT 6 A Seh
AT W 2.3 T R TheT § | 36k T, TN 3R USmeH
SU=RE RS S&t-shuiisie oh feiq Teiisen &roar o shust: 43.7
3R 87.5 YfA9TA oAt G ET | HUIST o ded Su=niid RS §
TRATTHETI Y- T8 QAT U ehTeTe |

€A1 HeRUT TohETT RS STAT-ShUTE AT 26-29 telt ol HHT
H uran e 3R |t e -wuitee o ol gerie ot | 369 W,
YT W T A6t UTieh o qorid ( 0.95-0.96 ) UM MW | RS
T G T TS TSR T hael Sq- U oh TT>Teh 01§
HUR AT ¢ Sifeeh Seh VI HHT o 70T off 28 7T | 3H YT,
USTEH-Hylifea RS Yafera smat-shuttae ARG i TRe]
| YA & foTT Ueh Su=iit 3iteifites Seg | =reet &
T o SR TSI AT Ueh ST ARTE |

A WEROT ETi TeTuT SUSHTuT ot ot : Fuife 3N 3

AT o ATeaH | At Wt g1 T STTHI oI o fag
Teh SURTUT Fearg=t iR fafia feram ram | suertot wes |remor

4' x2' x2' TR T THTE | ST SIaR FeR ek vite & gaht

TE T | 3T eafT sht STagTi e vt ok forw e damt et
ealf+Teh ThIH T Shel feRa T | sif e oht Had 3707 aht e
T S-SR g W S Sfaeer et ot € | saf skt et ant
U @ fAT U i W 3R gE e (st gid 3iv
e Sfaeret Hiex & sirer ot gt vt waTiteTa o o fore )
graT 137 g Sfaae dietd & sier | 2020 99 907 T+
w1 Aaad €Y @ BTk A o [T Teh TATSFET ATELT
21 eafw et g1+ wra & fog faefaa sawtor 7 saw
W afesw woEa AR favawa de-3m 21 fawtaa

SUGHIUT & {eTq UST HE&AT 414672 & AT 15.12.2022 i
Teh Uee Je frar g |

|| s afia et e

G R SUHET/01/02./21-25

famie wew, @R €™ (12.08.2022 & ), 3T HAR T
TSt T

AT, Tt TG HR A Feft A U AT 2 it
el U dE-1000, $RIET MY STTEdhTA PCM
HIGGhHIeh T e ol 10 CRTIT TIT |5t oh SEM fargetwror 4o
w0 | 9T & foh UTgshieh e gHY huS it Hag | S g
21 PCM wifua st sht ardtar aireteran = 42.5 feiit dicwaw
3T 28.5 feiit wicoem = fafre sima aome w
=rerehat (K ) Joar @ siat wafdia faman | freifera it ot ot
TATTH PCM AfUa st sht ardte TR rer g &t |

3T ki el ok 7T, 7T gaT @ NS 37 3EH Ueh el T
YA FHleh Teh aTEdtash qaa gai ferar wam fafa
( IU=RE St Ug ) 3 PCM Su=ia St hug &t
JUieRTIed o |1 sha¥ feram T i 40 feuit Afeaaa =
FRaT aTaHT X 3ttam & 31eT 1@ T | e o 3 3
HUS o THA & FHUL T A9ar 5 fie @ Frafua i o
Esiceinel

U aTg o1 9= 8-20 et dfewsra & aruar= gt ara
M2 ek HeT T SUANT hleh TehaT AT | PCM Afua St
e 3t feafa ® wrt ik w fearfa d S wem wd T
s arET H 1.5 fEit Bfewad &1 sar-=era | |
[aft 9 PCM ( Wigsit-1000, Sertas 3T 2eTEehard ) |,
TRTET PCM Rt Ta® 31fuer wradwe uren @, faas
TS Tt e 1.8 fetit Afemera e swu e feam




PEG-1000 coated Eicosane coated Tatradecanol coated

PCM <if9d &+t a@i #1 SEM fawerwor
faf¥re i Ara@E TR PCMs SU=fRd S+t dUsi & a4 o1

qietg ( fae) 0.77 0.85 1.10 1.15
R (M2K/W) 0.0066 0.0091 0.0076 0.1031 0.0100 0.0140 0.0098 0.0150
K (W/mK) 0.1157 0.0843 0.1107 0.1411 0.1097 0.0785 0.1164 0.0765

T 3R S uRRafadl § PCM «ifdd a==11 & 99Td IR aRdfds T897 T3

02:43 40 38.5 38.9 0.4 03:15 21.5 23.1 23.9 0.8
02:48 40 39.9 40.5 0.6 03:17 20.0 21.4 22.0 0.6
02:53 40 40.1 40.8 0.7 03:19 19.0 20.2 20.9 0.7
02:58 40 41.0 41.5 0.5 03:21 17.8 19.1 19.5 0.4
03:03 40 411 41.5 0.4 03:23 17.3 18.7 19.3 0.6
03:08 40 41.4 41.6 0.2 03:25 16.6 17.9 18.5 0.6

03:44 40 40.0 38.4 1.6 04:06 20.0 21.5 25.8 4.3
03:49 40 40.7 39.6 1.1 04:08 11.6 19.0 22.1 3.1
03:54 40 411 40.3 0.8 04:10 9.9 17.4 20.0 2.6
03:59 40 41.4 40.8 0.4 04:12 8.9 16.0 18.2 2.2
04:04 40 41.6 40.9 0.7 04:14 8.5 14.9 17.2 2.3
04:09 40 41.6 41.0 0.6 04:16 8.3 14.5 16.4 2.1

04:39 40 40.2 38.5 1.7 05:13 18.9 22.5 22.8 0.3
04:44 40 41.0 40.5 0.5 05:15 16.6 20.1 20.9 0.8
04:49 40 41.4 41.0 0.4 05:17 14.9 18.0 19.0 1.0
04:54 40 41.6 41.5 0.1 05:19 13.2 16.0 17.2 1.2
04:59 40 41.9 41.6 0.3 05:21 12.5 15.0 16.2 1.2
05:04 40 41.9 41.8 0.1 05:23 11.9 14.3 15.3 1.0
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U a7 38 il fearfa o oft gartd PCM 31 gt & sigav uran
T ] | aa , SR PCM gRT W fohT ST aret ardrar
JTRTH ST URHTUT S 3ereh (1T 4.1 feiit wfewaa ) 1
TEW AT ST & feh Sehtas PCM wfta o €t uftfearfaat o
THige ST ferfaai 4 ST yemaRTaT e |

AT T Tt T T ek THERTUToh eI

ST oS % AT T T ok 18 Wit & wad fr<fm ( wienar
TrSFEarTt ) ¢ ¥ o= WIUTIY | Uehs fehT 7T | 98 Ug o STTeRuT
ot A& Ehgl | UraeRt Jruta feRaT 78T | So UTerT arett
TSieh (HanTert & T S A Uset Rt WA SR s [T 1:30
TS U K 1 °9E & fog ursew g ot Rt 3gd «ier §

I STE 100 UTH STk FUwit g8 wierat st 500 foeft urt &
30 fiTe Tk SSTE T, AT Shit ST ST SUTIT hich B
Toram T 3R TSieh AT 37eh Uehst fohaT T | 919 79t ohi URT
TG G 3R UT=t it AT | SSTeT T | S T5eh g9 aht
1.0 e Toieh oA o T faeran e oiiv i faeem =
®Y O WU ferar M) S ST 3teh & UreRTETEfeR
fargetwur & uetatHtzem, frrta 2fm, 2rdaiege, duife i
TEATZRITTS S Shl SUfkerfer st aaT =retT |

AT UTHAT T T oh UG okl URCHTS 3117 fors femawra,
SET ATHIT @ SRl ST 1:30 97 | TSieh g ( 300 firett ) st
ST Tieh AT | T o forg et e i vget & Tiet
il hUE aht 60 Tuee ot TTE Srafr = @rer 90 fetit Afeaawa
R TTH ohich g | 171 79T | hUS oh a1 UX 21 St {Sieh ohi
HTEAT 5.0 Tfa9Td (Ueieh T & g 300 fiedt ) oft 1 7t gu
ST okl STEY FIERTET T, |t UTH & TSl Y et T 3
UltravonJu siet( 1 g/L ) & Saian T i Ai-gHies Woi= |

45 Tt Afeaa™ W 30 fiase = 3@ty & fog sremen @ |
IS T & 91E, ThUS1 ohi 88 UTHT 6 &1 T i ufavren
ATYH WX G@TAT T4 | S hi UTehfaeh TNE foT Wige &
- ATSE ST TRIHTTIH The 3T hid Gehe o 91
ot TS | T, WeT I Uie-AISfET qehriiehl ohl (T foRaT
TET 1 T EU RIS W ST [ohT T A E oh 3R WX fafir=
Tk vtsfeEi e

|t HUST A Aga T &rHar(>20 ) fewts, fad Ao g
foh St ol 3T e fefeh Toieh Gia & | I pH ( 9 )7t pH 7kt
T | TS e | U 2FeTu & st 2iferen 10 grman
fem@s 1 37mE o S Feretom it sufterfa & ¥ emar s et
T ; TTciiTeh, THeR oht Sufterfer A FEOT T sht g H T A
Rt TET 9T | Fe 3T Al o |19 Uive UrSfeT 3 19 arvar ot
28.95 AR IR |

5. Chitocan

G, Sate

7 Bo-wordant (Ahfsc«\g} £- mela- hmaari{hhf\r')h\ q . fort: modiant fM:('th.,

0 e -wordant fl:(in)

1 Mefa- wordant [[l(‘h)

fafa=1 SU=R] 9 Us &) Bferal ® MR A 3 Sl BUS B I

feertar Ut : T R o=® TN faewfaa fau oitv wet
-3 wefen faferat o arest e it feerar ot
fe@ms | TeR €1 Toieh @ STeT- 31T 918 ST -3 His € &
TEIATA oh RIUTEl Hehd & | EToTTeh, U ohi ThfeTat oh 3Teh
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faf¥re siraa arg@E W) PCMs SU=fRd St dUsi & a4 o1

& pH7 4401 11.98  21.08 0.00 0.00 0.00 0.00 100.00  22.82
ZrspH5 4571  11.82  19.48 1.71 -0.16 -1.60 2.35 92.19  21.04
& pHY 4079 1220 19.94 -3.22 0.21 -1.14 3.42 105.77  24.14
ot 41.09 13.87  20.36 -2.91 1.89 -0.72 3.55 106.32  24.26
EACIEELECT 4434 1219 1897 0.34 0.20 .2.10 2.14 96.64  22.05
e U et 42.31 6.86  18.42 -1.70 -5.12 .2.66 6.02 99.51  22.71
e HeT ftheadil 5436  6.12  23.88 10.36 -5.86 2.80 12.22 73.65  16.81
e e ftheadt 39.97 1481 2297 -4.03 2.83 1.89 5.28 12015 27.42
TR ®HRE 3389 502 1068  -10.11 -6.96 -10.40 16.09  101.00  23.05
AT HETh R 2446  4.30 7.68 -19.54  -7.68 -13.40 24.91 12530  28.59
AU Bk 29.31 970 1428  -14.70 .2.28 -6.80 16.35  126.86  28.95

@ WY T St hUS AT fhesmtl & Wi W-wide A ver  foms | yong ot feafaat @ &t oft T gu sust &t vis
3 uie wigfe fafirat & gorn @ wuaR g feoRar aEa e |

2 9 9 [ S FUS Bt gars iR Tor Reran

pH5 4 4 5 4 5 4/5 4 4/5 4
pH7 5 4/5 5 4 4/5 5 4 4 3
pHI 4 4/5 4/5 3/4 5 5 4 4/5 3
gco 4/5 4 5 3/4 5 5 4/5 4/5 3
ICCALE] 4/5 4 4/5 3/4 5 4/5 4 4/5 3
W-utge Al(SO,), 4/5 4 4/5 3 4/5 5 3/4 4/5 3/4
TeT-AEg<Al(SO,), 4/5 4 4/5 3/4 5 4/5 4 4/5 2/3
TiEe-uige Al,(SO,), 4/5 4 5 4/5 4/5 5 4 4 2/3
wr-utde FeCl, 5 4 4/5 3/4 4/5 5 4 3/4 2/3
Her-uigeFeCl, 4 4 4/5 3/4 4/5 5 4 3/4 2
Uie-uige FeCl, 4/5 4 5 4 5 5 4 3 1

Flt HUS & fTT WTpfoeh W Ui & ®UH IR HSis : o TAEAT & |0k | 31+ WX 101 i =i o uftad= =
STEUTTEIA WS 9T | U e 7oiie ( Sfoen swafewiferar)  geima fean o usiis & otet § |uif=, wmgetarss i
T SUTTT Sl ThUS hi UTep ek TS & fU frammem 1vmg 2 gid ® | Tk T o1u ot 9w & fog ek yniwes
qeheteh, AIS S S 37T Al Ufhamt &F oA hax TME & wieruT famam T |

TSih IgAT ohT ShiHeh ATeRTUT foheT T 3R 3iffedhet T e
et U AYNuehdal g1 aht TS | fguma wifieor & e
SPTeRT dh U femarm T&m o) TmE | uget 3R &g o
[T 2T T2 AAYNTUT &k MR WX, TSieh fUeh 317 kT
eIk TStk 3TUE R % = ( TRTHh TSieh TE9TNUT / URT9e
STAITIUT ) X 100 AHIHTUT ST ST hieh feRam I |
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0.3 1 Indian Madder
2.25 4

0.2 1
0.15 - y = 0.683x-0.0045

0.1 - R’ =0.9963
0.05 -

0 $# T T T T
00579 0.1 0.2 0.3 0.4

Dye concentration

Ioich Aigdl 3R JTNYU & = Hae Bl GRYINT B B forg
AP ATHH qh

Absorbance

Frifra it hus W UTehfaeh Tieh fueh 319 fagra =t ami
fereiem =t faeTs | fuek o710 & St gam gam | Al 31K Fe
TS ZH ot Juferfa o TIUT Toieh Tk 310 oft gam gam
Soeraw ek 379 (90 Wfa9Ta ) Fe o TIeT HeT A (e ©@ YT
g3 | "ige, favia ®u d Fe ot Sufterfa 4 71 gU &hus & T+
% T 3R et ager e, o wregfaes T  udg @l
forarsTERaTE |

YR Foile Yoie 3R fAfa= armefia | 39 &+ Bus &1 I6id

3ITH
PH5 1.50 0.71 52.66
PH7 ( =fawue ) 1.42 0.75 47.18
PH9 1.42 0.80 43.66
ICALE] 1.64 0.26 84.14
gtico 1.28 0.59 53.90
HerargeAL(SO,), 1.49 0.31 79.19
wargeAlL(SO,), 1.50 0.28 81.33
TRE A AL(SO,), 1.50 0.46 69.33
Herarge FeCl, 2.06 0.24 88.34
warge FeCl, 1.50 0.15 90.00
ueHige FeCl, 1.50 0.62 78.66

TN QT : I 2@ T foh uiS e d ki sufeerfa o 1 g o
HEW (T 2 AT ) T3 | Soela™ T Q0T 9 Y gieit &
e hUS i Fe @ AT ASTHIS € fehdT T & 311 SHeh o1
Fe s AU Wi-ATS e [RATT@TE | TEH IS e ° TR Weiie
1 T AT H i G foha | gTeifeR, Fe AMTeT® €U H Al
T e €, Wiefcieh Toieh oht HifeTehal ot 2@ &T, Al st
ST T TTEATE YT ekt oh feq ymerfiresan <t st enfgw, st
TATT R TRt ST IE |

,.)

|
o Then Mandaed 9L LY Ve Wiorcdast | B (502,

o Vost Manaset. LFets)

ondand. [ (50

o Mda Ml (RAY « B Mewdant TR

w  Cosan 4. Dalk
IR Aotle TThfid Toid & | S U ot T fafa=
AST® AR AT & W fawslia
[T T AT 3Tt eTe feear (4 ) iR vy feowar (4 )
fo@ts | seht Haee g § foh R Asiis | St hugt ut
e T qeh T a1 T ahl T2t 87T ¢ | uige s Huet
Y ET 4-5 T Fidt ¢ | T8 ERTA hYar & foh Age A T Y
HUST T LTS T TS i (AT U9 o Gar faran |

Conpale (seqyma L‘)

YR Foi1S 3R BRI & A1 I FHl BUS| bl THPYA AR

1 e
I R
pH7 47.27 31.85 32.48 11.46
pH-5 45.44 30.74 31.19 12.98
pH9 42.02 30.20 31.67 16.56
foetam 41.26 29.81 30.11 16.08
LcT 42.88 29.72 30.53 15.52
WAI 40.15 32.96 36.46 21.23
HeTAl 47.06 30.44 36.72 14.84
T Al 41.85 31.05 34.11 18.17
WFe 26.98 8.95 14.28 23.28
UeTFe 31.71 8.34 19.92 25.19
U Fe 36.24 11.50 21.06 17.74
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TATSHT WARTRT AT UM Fah ST &1 fqReT-
yfeitershar : 39 & US4 fase gaet smamd feerr,
ik TUTE 317 BT Trel o Hae | Ueh sATaeTies: §arg |
S o hUS i (AeRig @ WIAOY s URUNeR Hihar
TAIERUT & T el & 3T U i UIET it @S
T € | IAATT T |, il HUS it KD WhS & [
TATSHT oh HWUeh § SATET T | STUATRA il ShUg faeRga |
gt famgd ¥, Safe 3 wug & faw we suer =

Thice T fasR g ot Tt T T feaT |
ATHI STATRA Sl a3 BT Rifdreftavon sik wfce Riggsa
(wfrera)
S 1 5.21 39.66
A 2 6.56 38.63
TATSHT ST 1 5.47 11.83
TATSHT ST 2 4.12 18.73
AT + et e 1 0.83 24.48
TS + fereiET 2 0.27 23.22

TATSHT IUTA U 3R ST U ot Rifereiertor
faerg weyul wu @ R & o | Wi 8iR faeies &
HaTST 7 R eTiehtuT faeR g oh ShTthl ShH ohY AT I ZTETITSh,
HIISH SUER & 91E hice T faeRgT 9§ ¢ | STaiuifer i &
Tt TrETaf+TeR ST oh ShITUT Sitfeeh TITSHT eh YTe ohi &l
HTA RTRNUTE TehaT? |

T, HHE, TIHIAT 31T 3T @M o &1l &
fastor @ Sour uea & At @t iRt

- Uit T: CRP-CSWRI-01/20-23
A H{IR TE faig hew

ofet 9 (100 gfaera ), wifeueey : 3 (70:30 ) 3R
UifeAuEeT : 31T ( 70:30 ) fasmor & 49 wg & ar (I
HIEE: 2/64 Nm ) S1ef-aEY €F T hells WUTGH Rl SURIT
HTh AR fRT T | Tt g TS YT UR 3 &I okt STt
w¥eh faTer Wl fedsr dar ferw o) uifeaey : of T
HUST AT HUST oh Sitel Terd gkt a1 ( 330 g/m? ), Hord
&Y "ieT (2,257 furdt) R erfier gar U (0.042
kPa.S/m ) Ur&m IAT| TeRT-37er fHstun @ §H wug @
HTESIE hUST ohit Ueh &1 ST § LI TT | UITATERT @ St T
HUS W T FgTor gTe et fepam e |

-

Merino wool
(100%)

Polyester: wool Polyester:
(70:30) Angora (70:30)

S @ fafa= s & g1 gan a

ERANT qehrileh okl SUATT TR e hi ST @ TR
Tie 9T MR AT it T TR o foru fepan strar & arfer
IRt HATE § IR g Teh | SRANT & THd 0T 7 He
9T AT 3T ASTAYT it HATT: 38.85 § 34.67 um 3T
60.00 ® 51.67 UfavTa 7 YR fan | gd warfua aoweh
%e 51 ( ACW ) @i UHTE ®Y @ 9d A S (BM ) &
e et hetg quttelt W Frafia swaet o s & fag
Torerran & | Gar S g st Haes e <26 yfdva
e /Agete s 19N @ Wi 3.92 Nm o7 | a1+ § agd 3t
I &1t ( 69.00 g/tex ) AT F T ( 17.65 Ula9Ta ) oT|
®HaA & Nt (BM S9: =Rl S, 50:50 ) @ fafaa
fastor @ Tt 4uR faRT T ST A fufyra et @ s
Ut WY HhUS % T U TN Uehi dTct Shalcll ahi faehiad
&t @ fog feram =)

Tiferuee : wa 1 ( BM ) 9 ( 70:30 ) 3t uifeaeey
: T HA( 70:30 ) fasroram 2/64 Nm ot U= &hieh
I g T RUE TN Ry T wug s fan /g S
fuera /390 A9 78 X 70 AT1 hUST AT &% o9
170-240 g/m? @i U1 | o7 | gifereeey : 3 fafsma
wUS 7 Wa® &N ue gurtan) giew wug wi
JTCTT-HT Y& YR felenie | faerm & =afea
e favetuun 2 Heha faan fos oS & i o faemfemr
FIITHAR |
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J&- G e 8T ( CCW ) 3T IRa &t ( BM )3
fargror ( 70:30 ) T Rt SU Frafia BM iiw it fafsa
(70:30 ) I = T I+ huS & faema & feg 5= EPI
3T PP ot w919 7@ §U TS hi faudia faum & w@m | taw
feru U huS wht ifeen 3 shTicaes fagtaarst st gearier
TR T 37X 3R T 915 BM St U 6 o1 718 | Ut
frator arates sterfa EPI 3R PPl BM: S{TiRT wug 3iX
CCW @ &t gt gf7e swug = fore wmm o | BM 3k CCW

TE 915 BM Sl ShUS i HIETE ShusT: 12.3 3T 28 Wfavra
arferes wrdt 2 | Frafiaa BM 3it st fafsra swug =t qermn
¥ BM fafsra CCW #ug 3iR 15 BM ot g GSM &
SHTT: 5.8 311X 10.2 WfavTa 21frek o | Frafiaa BM 3w sfmir
Tafyra wug = wrer geE fufe T ygia &t gor § BM fafsma
CCW 3i 315 BM & &ug ® Anett fufein ygfa o 1 gt
CCW gfa &ug 3 BM-CCW Ia &hug &t FTT
RIS hi Sodl AU Ve 0T (S |/ ~ 4 T[T ) %h THROT

\

/

AT Ufaier | 4.6-14 QAT 7 <@ 47| 411 3T &1
g H CCW fafyra ga s swatr ahtes fashfaa giam g
( GSM-160 TR ) @t &ceh AT & TN o AT SUFe
AT T T TasTor qurE A Sehe N e 9 3o Ul
ATt SIS ohi faIehiad st o feTT Su=t femam T |

/ ® N

e IoSl &- URd AR ¥ o1 79 9 9w

T e ST ok 19T U 38 pm Siiaa 19 = 3T 60 wiaea
Hegeter o Ao Afafiem 0 wfaera et domatars 1w e
ot Sufkerfer 3care faenma & fora gaen SuiT ot widsifaa st
#, 39 UehI gt TTUTET H GAW 3R IX-o gy faio
SUTERTT oh [T SR AN T Teh THA foha T | SRART &

YRA AR : 3R AfE Side

TeheT T oh U UTTHE & ST TS ( 34 um ) i skt
39T ( 0 Ufa9Te ) H YR Z31T | U -HHTFEA TR He ST i
IYIRT 250 GSM & Qi T & W GE uel TR0 vite
TR T UE TS i huifere S fafas wea attia sarei &
fasrma e fag su=tT feran T

YT 6T % Gl T9TH ST Hiet et et
etk TS oh foTT T+ 0 | SUeTeet

QTehfcieh HHTEMT SRl SUHT

Sa¥-HeamTa ufi=isHr : NINFET-CSWRI / 21-22, funded by
IICT, Srinagar, J&K

30T, ITIE, TE.UH. SEiuTeand, Ta. 3w, famieg wen ua
ST HAR

T 3 HYHR | hied i 5o, fom & U™, sr@ie &
fiseren oiR TaEN =g % U= Uk fRT T | = it hUS i
T fehTet T UTehfereh T oh W1 &1 ST 37T Wetehie |
T HEAW AOHE W et T ( Wieteia-1 60°C/30
f2/1:30 MLR W 5 farora uterst fheat o rer 3 formr
3O W-WEe &Y 70°C W T T ) 31 e 5 & ferg ==t
ATET ( Wietehtel-2 T3t 98°C ) W &g YIS ohi T3 | 3Heh A1
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S

HUST i RT TAT H G@TAT T | At TSRt 7 St shdg T
WUA Yo feRam) eradie 3t fomm & o=t e e
Tfeheie TS 3T e T T Y fovam | T hust & 1
T TuTt © Gor = & feg wide ( 5 wfaer vegditEm
Hehe, 2 U9t e Tethe 31T 5 Ufa9Td shiat Tethe ) ol
SUHT A S &7 ufehan U femarm 714w | T57eh Al |igar 50 g/L 3R
[ B g Rt 3TTUTA 1:30 2T | MR TS W Skl SUHT
weh 30 e s faT 90° C MIME =t 7TE |

‘Ter’ (FE/TE), ‘T (F/AT), sl (e /e ),
‘S TA' (/A I o) & Hew F 1 g wug & w0
el ohl ShBIEY shetl HTeTT W tthie e ( ahifent famieeT
HUH-2500ST ) & GRUATITIET 1A D65 TehToTaid ® 10°
TTTeh WaTeh X UTW R 71T | &1+ ok fotw 11 feeran wa et
g aht feorar smguwstt 105 W02 UE mEuEsd 105 W3
YishaTah STTER | T8 |

IR TTeR TS qreTuT | et =ren & foh Soer 1 ermer e e
= o ver-uidfen fafr ot e @ wm wTdt €1 T o
ITEIE i BT Tork 3T TET, IS 9IS TSR =g & U,
for R & U=t SiiX SRRt hiTal Thet okt TITH TET | 319 fehT
T |t YTepfaek T o Gidl ¥ e g @ fag T w v
et Segee off | wiSfen wferan & arg okt & ferg Tt
frorrard gamrgam

Sl PUS] B I &=l
lgpiEn) 24.39 10.73 10.44 20.11
Al
W 25.19 13.90 16.44 -
T 25.61 15.09 15.25 28.08
e 25.76 12.32 22.48 -
Cu
u 26.04 23.64 25.05 -
ST 24.65 22.93 25.33 33.97
U 24.92 20.20 18.32 -
Fe
W 26.79 24.52 19.93 -
T 271 23.52 25.19 30.45
U 26.63 16.38 14.69 -

UYHHT hUST okt ot SHT ACE oh WTchideh {76k Fidl ahT ST
HTeh T 1T | Weft UTepfeeh TTeh il eh 9T UYHAT Shust
T AT S RIS S T SR AT UTE T |

-

T BUST P I &l
it 33.73 29.50 27.91 26.94
k:cif 31.69 26.63 26.33 35.24
Cuder 30.65 27.74 34.98 36.32
Feder 32.79 25.19 36.60 32.56
pH-5 32.34 20.94 20.85 30.65

YTehcieh SFTH SHi=1H Uaa oh qad 9al-
AU GG UT SRt eI

Sa-HeATTd uftaisT : NINFET-CSWRI-CISH-CAFRI-BAU-
NEHR/20-23

. geT, &, yrerrer, U, f, wa. «ifhes, famie whew, €. A res,
TH. %3 3R Tw. |wer

Yrepfeeh 9T UX ITETRA T JUTTE ek LT ohit o feTT
foraen firdd it woet T == foRaT AT Ui STeT-3Ter
TAAR YUTIfeTan 3t SE Uaar (€11), S gaar (E12),
e Uaa (213 ), Tae Y uaar = ( €14 ) 31 fomr
aar (Tl ) (215 ) 4 x 4 e & Wi MR (Ui ) |
ST T TS | A3k selieh (SSE ohi Uedieh SUSR & 3
yfaegfad fratfsra ferar e

FfY H IIaR & FY A S B TR

T THETHRT, i TS WA oh Uaa = 3171 SU= hi Gt T d
WS YSIH (R aT | 57 Uaa o Tl W fgh 6 et Rt Seer AT
3 dtert skt 3iferer gfeg vnfher | FreisroT Su=m it gern o
ST | el okt 3TTeRTT 3T SuS Wi siga? ot |
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fafi= arepfaes Yen snenRa yqar yorelt @ Ted A # i

AT
1 FE U 4.52
22: FA TR 5.03
213 ST YA AR 4.61
E4: TRE R Taar 5.60
&s: Frifra 4.09

Tt agre e ( Stuueret, W etenr ) aitasT

forie heH, ST HAR 3R FEVTHAR

fafir= dmet 3T wetst | iR, uresarel, ararst 34K

TR ST H /T 62 S9N oh T Uehol T T |

oS R

e 16F+13M  WITRT 3T shelteh, TRTTGT
(ufyermsime )

ECea) 10F+4M  Fores, qui( wenrs )

UrearEt 5F+5M TARTME, T@ud fetr
W(W)

Rt 5F+4 M T (TR )

ASTM D2130 & 3TTHR UrEHaTE! 3 URarst 1 T &
AT oh I9TT SR ST 3R HSTAYT HIUT 7 | UrETaTSt 6ret
AR o ol 1T T SRUTT: AT 43.61 30 43.86 Afawra
& e 3TEa 39T oA 43,13 31 48.46 ym & | ARETST HIGT
o Tt TG T 68.26 FIA9TA HSIYT oh AT 3Trae 191 =
42.93 uym & | AT WS A ht S AT 2107 ToM E | AarSt
A T o 19 ATt Hg TA B WS Bi & Tifeh HarSt
Jg ol ST H ATy HiaeTd off sifrer gtar e |

& ) i () AR e

RICECIE)

rer 43.61 43.13
(40.44-48.69) (28.33-51.33)

Eiy 43.86 48.46
(39.69-48.21) (33.33-67.66 )

qRETEr 42,93 68.26
rer (37.05-57.52) (49.00-81.66 )

S T A e T T

TR 7 2T 3 FHSTUT Rt SUAHT &¥eh SRel
TEA 3T Huitee ot fasm

TERTE ¥g 3R e T, qut, WERTeE SRR

farie hew, T AR 3R SHUTHAR

T 1Y AT hl TR TS hT Se9 Cah HIET il ohT SURT
o afela Searel s ferght A gl HWehet & W SUTauT T o |
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SN

qUAYAeh AfEcaTaet HeRTes, g 3N ekt T, qut o i
| TRt Wit S WG T | HIFeh Wi tehiet aht SUFHT ahidt
U ot & e fehan T, |rs foran e ofiR faet ferar
TN I G §U S o Ueh (660 it W9l §@ thee s 9ite ¥ sige
T 3R T oh g e ot |3 & fofsa St vite ¥ agen )
TTheE YiTed ot R AT He, Tt He St U e g Sid St
T SIEET T | WTESTeh STt ohl 39 STl o U9t feman T |
T ITCATET, TFHT ST TSATE (AR Sl oh [T HEATaH Sl
Wt ST ohl Gl ShUS B EehRT ST |

HET IR Tadtel/01,/01/ 20-25

AR ST AT Tt o oo ohver fagteand s aig
TUTET : SR ol ST 9 HETA ohl 35 0 arer femarm T 1 gt
T | oty fagiwand g oft; gretiteh, ST utaera
(EBW ) 31faTr (52.08 ) @t T § HIGTURT ( 54.19 ) ®
wrefeR €U @ 1fres uran =T | T fagtaaret | ( gerh 45 fuse
3T 24 92 A1 ) Aol goehtuT ( L ) 3T T ur= ifaem da=t
Tl T § AT /AT oh WiE | Arefeh 59 6 & o | ATeTgiT
THA ¥ UehTA SRl €11, GEaT 3T ATt 7id & feTq heTé s e
HEATEeR WU 3TFeres 9T |

HIAY AR AT AFHI A JAAHD HRAA A1 ALq0T (n= 5
TAP)

agydasH( fawa) 32.08 31.32
ey asH( f@r)
T ereras( feRuT )
gRaTgfasaPSW
gfamufasra EBW* 54.19 52.08
Loin eye &=t ( @t ) 14.8 14.0
gavftaa et ( ufeer ) 3.02 2.52
gareT ( ufereT ) 60.57 58.86
Surer e ( ufeeTa ) 5.39 6.01
Ja:uyia T ( giawr ) 5.17 5.11
T wfaera)

* grefer wu @ f=1 (P<0.05)

27.34 26.29

14.83 13.71

46.15 43.71

26.82 27.75

et iR Wi & vt i faeg T e wuet | e
forvtuarent ofi Wi IUrETT W UWE : WS (WEituE
farrfar ) siv miftem (=it stiefeeT ) @ uwt st qegut
SMER dfgent § TUAT oht FEETET 74T | T LI W hig
TEYUT S & AT ; BT e, MR o U=t Faetg e o= o
i wiaora arefer vu | 3tfirer o | Wi & u= faeme o
oot o |iw skt et uferen ot SiiR e ¥ uT ud wiw
TUTEAT oh WG § STAHTTAA T8 |

Hehw 3T AT o Ul Y /et Tafdra 3er ¥ fger @
AT wwe ¥ wiver farstoarent i wig qurest W gerE:
freisror wrmE @ 25 uftera dere @ U, WE-| § @end % U
3R nae & uw ((12.5 WAy Uk ) Ud w@Hg-1l | 25
QI 9Ta STTeTetT oh U SRed (HI 3T 3TER o BU H SRR A eaaiu
T | SEX ohT 6 HE T ohl 35 H gl femann T | oggt s s /i
o T T TG0 3 T IOT e & | STee Shi fagtaaret
H 0T St qorT 6 SUeIR WYE H 93T S havHt
wHA AT 199E- || FABTS 3it DPPH ( ufevma frter ) desd o
ATerTeRTUTTeRt Tifafafer i wrer €1 EWv Ud € e
efer B9 | Aferek off | 9gE-1l § TBARS & Wesl o aar
SRR UTHTe e TR HH AT |

Grll 30.82

Gr-l

B DPPH*

Control ®ABTS*

(.) 1lo z;o 3Io 46
% Inhibition
HITYRT HHH1 P A SR ATaer B = e =
SifRPIoRIEN nfafafa
2.0 -
—&— Control
—e—G-l

1.5 A
—0— G-Il

1.0 A

TBARS value
(mg manoldehyde/kg)

0.5 A

0.0

0 3 5 7
Storage day

yefifaa SR & SR 919 &1 TBARS w9
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ST HwAt W wiver fagtearett 9T WG TuTaTT W SEE &
Tt &t gt T3 TR § et &t ava « Frrisron, we-|
3R wE-|l wHAl Wt e fafsa emer faemar war i
TRHTT: 30 9T HehE o UT, W3hE o UT + ITES & UH
( 15 wfaeTa Uedeh ) 3R 30 Uiawra 3TES % U e 9 |
THAT AT 6 TWE T ol 30 H & UX I AALTUT 3T /T & U0t
H ¢ WEqut 3eR TET @ T | grerten, WYE-1l # SR
gferera (EBW ) 3R wig: T ot 3 uTd wrefes w9 § aifures
o7 | 3SR HYE &t T H (a0 8 DPPH ( wfagra e )&
weo | aiferiierturedt nfafafir ofiw wrer € v we
AR ATk TUH 2fereh o |

IS B U o el M SmeR Raem o sifderms #9a &t
e fagiad ( n= 5 9P)

Sifaaas( feur) 27.12 25.20 28.40
Ryt asm( feam) 22.69 21.18 23..64
e g ( feRuT) 12.04 11.36 13.18
Sfanafava( Sifaaas)  44.44 45.11 46.28
gfanafasa( EBW )* 53.10 53.57 55.61
S uvTa g gfasr )* 7.55 5.67 6.27
i FG U’ 2.21 222 2.59
* grefeh &9 | fa= (P<0.05)

wiHSTER " wver fertenet o At urer w mift
& Uil o fafi= Wi @t gwne : fEEer TMR (G1), 20
yfaera mfm ufw=n TMR ( G2 ), 40 wfeaera mift ufa=t
TMR ( G3 ) W& 60 Rfagra wifem ufvran TMR ( G4 ) faeg
T G ok T AT A | OIS T SMheT (SR
T 1A T H UTavTa SR, garet Sus i g g et &t |
A TET ot T H aerarat ( 1.76 9 2.73 Ufawra ) fisror
T ( 3.6 UfavTa ) Areleh TUH e off | SR B A eh WX §
g o W1 WIF § iTerdtertuRIel Tfararer ( ufaerd ABTS
3R DPPH fer ) & wrefer U @ gfeg g8 | fiua A (a0 s
45 e e ) T T A= ( TT S 24 62 1S ) it BgaHT
WESH TIUTa 45 fie iR 24 He aE qeria o |

a5t ol Wt iR ur det Rae et wver fartaarert st wiw
TUTET W WIS : oSt ot OE-| | weet o o uE- Il §
g e ( 0.6 fiett fam R asm st gv® ) g s fastor
faeran 7| TE- 1| | o6 e o o SigwT 9t o
AU T W qAE o 1 7 fagivand (gurw 45 fome o

HRM & w1 gaa G e smer Reear w wieri @ §

@i faeIag 3R A o

agydasH( fEwar) 206  2.03 1.93 178
aera (T ) 2.01 1.65 1.89 173
gfamafasa 50.24 51.74 50.84 49.34
Lioneye &= (| )*  5.67 4.63 392 429
o (g )* 3.6 1.76 273 2.39
gereT (wfdsT ) 61.6  66.29 66.2  66.21
gg(vfera ) 2719 26.73 27.03  26.72
AT

45fe 3.07 3.20 3.42 347

2452 5.27 432 477 478
ABTS (ufavrafader ) 24.39  42.89 50.26  58.8
DPPH( afasrafder )* 859  11.18 12,46 14.31

* Hreles w9 9 f=1 (P<0.05)

24 42 & &I ) T of | WiH § ATFEehIuRTe Tfafare
(wfaera ABTS ik DPPH feer ) waseit det faes 18 sigi o
AR EUATGTE |

VST P gBell 3R 9 o P s av o faeigarsii ik 79
[UTE 9R 99T (n= 9 TA®)

Stifaeas( feam) 38.98 37.93
ey asH( fem) 33.73 32.56
e a1 ( feRuT) 18.05 17.32
gangfaga( Sifaaas ) 46.30 45.61
gfanrgfaga( EBW ) 53.50 53.20
ehrer e ( femam )* 1.29 1.50
garert (gt ) 55.94 56.00
S T ( UfaeTd ) 12.52 12.50
i vyt g ( wfeeTa ) 8.45 8.25
forsfeasg( wfaema) 21.43 21.09
TEAT: T SIS 2.70 2.76
W TG AT 2.63 2.69
* grefeh 9 | fa= (P<0.05)

TEAGE ¥ (Tgh e TEgieng s "e e A= auraer
HTYHTS : HET HIHS oh (TR oh [T T S-S & o
AT WIE M gTg g eagsted steia faror (o ufaer ), T1( 5
gfaera ), T2 ( 7.5 Hfawm ), X T3 (10 Ufawra ) &1 =@
feram T S weruT srafar & SR fafir=r witfaes-
AR, STE aHTEE, T RIS, ATaRITeRTUR el TTararer,
TEIT STFaATeRTUT, FeuSafaaTt AT WaEr quTaw
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S

forotoramatt @ T qorT 2 TS | Wi W aegieehe @
FHTET H HET AA oh T Feer i wefioeer dramrd v
Tr-wreen AT <@ AT | TTeifch, UrEw feerar iR =T
et B T oh ToTe e wreleh 29aT 3 174 | 311 SU=imi 33T
T o6t gerT | T3 & ABTS 3iiR DPPH freer (wfawrma )
wreleh w0 3tfereh o | wft ST Wt ot e | frasur

mC mT W T2 mT3
T L] T 1
0 7 14 21

Storage Period (Days)

[~ |
o ©o o o

o

ABTS inhibition (%)
= N g H O

o

o

TBARS value

wrefeh BU G 31fereh TBARS T | SURIRT oh Wed, WSTUT 3Tafer
@ 14 fe=i 9 TBARS WM ® Hgequl 3{a¥ & o7 | e
e BTEgicEsie & GUIEy & URUTHRE&Y WUt ST
3Tafir o T e WiE ohi WEATH St 313 | Fehel & 3Tem
W, UTIH-MTRE Hed |idst ¥ 3T & few 10 wfavra

WA BTEgIgSIe ht FATRIIITeht ST E |

0.8
3 c ™ T2 T3
() .
g 0.6
<
(7]
©
® 0.4
S
©
£
0.2
£

0
0 7 14 21

Storage period (Days)

Tefiad (4+1°C) WSRUl 3afdl & <IRM ABTS fAne (9fer) 8k #ie WRie & TBARS M R WITSHI HISiH SSSiegole AHIIe &l
il




P g 2022

TR FT =TT U fire e

Tets uRfRerferal & qad dehtiecht UiieroT,

AU Ue S{T{eRTUT <h UTeqH | g Sfiv
QMY hi SRl § GER

AT U ST : 212tet/01,/01,/20-25

TA.IR. T, .U, WU, TEUH. S, . I, UE.
TSR T ST HTR T

HEAT GRT dehrTehl oh YeH= o fehdT & G ek TATIaTuTeq
20 et st g forar T o % SR i wEt (iR,
TTAYRT Y wrafear) ® 69 IagF & &/ 8400 WET
( ATETYT-4000 TS W Heht-4400 ) oht Aftwferd feRam T |

v TS A GO HIAT RIS, 3, 6 T 12 HIE Tt ST 3w
VIRITteh Y HHIT: 3.45, 15.34, 27.21 W4 35.23 TR d
i 3.21, 14.52, 22.50 U4 28.34 ferum urar d @1 198 Tast
T YT S: TS 3T S SeaTeehell 560.0 UT/HAATET IQfaad
T e o e, e feeReTE ga e Saate uid sheu
360 UTH 97 | FoRET™T gRT St T RWH ( 3 HEH ) 1 3irea 0o
%4500.00 =T

40 1
S 35 A . Male
=
£ 30 1 Il Female
25 A
E
%‘ 20 A
o
o 15 -
>
- .
Q
z O
o | NN , ,
Birth 3 Month 6 Month 12 Month
Age
&= ¥ W A9H1 P fAprd v

JHTMigha W ST H ATk SIUTATUa Y SUSRATT : 35.00 TF
8.06 Wfer9Ta T&T | 91 o ST, T/et 3500, 2000 T 3500 HST
T HAIT: HSiRAT, ULW.IR Td Wg-Amar T & fau
SSRTRTUT FeR T T 156k STTdier, 3ia: ST &l 11700
Gk TS WSHadl o Jae oq fueig T8 siafeh 2400

9l & G AT M0 eavasharar fafiu= el § @
Torfert ( 08 ) =ht S feamam w1 3+ forfert o 471 feramat
@ /et 3413 U3 © €W, T, I@NR, @i, fmitEr, ume,
@S sl T, U, SO St fafir= st w6t
TATSI feRaT =T |

T I HIUd & dged UGy | g urer aret & fag
SHART & |ET WS UeH W Teh Hema fwar )
STeRTH Teha i oh fTq ATeTq T g dter ( 2ieh ) sh 5Tl &
/A 50 W UTeTehi ST =& fehaT T | ek Tia | frad oy
UTeTeR 3T W oht ATETET HAYT: 10 3T 400 off | 2Aferemir
IARETATS = Ueh T8 | o1+ S 5571 Shie okl Shrdl [ohaT | Thelt
e ferarar = B 20 wfa g gfa T siv S s Sast 400
T Y g Ul heu off | S skt kv &U2 35 e feram oft |
Tl SRt AT gRT R fa 60 W8t et ST shad 1 7T |1 S0 UehTY,,
Teh a8 4 g sheldA aTcll ahi 3T HU™ 24000 /- Ui e oft |
T Sl Thel{ STl Uk oY 0 ORISAT 5 Tial ot shol il &
3o/ M ETR 120000/ &t |

FEeTd URGYA | g That arelt hi 3T
S heuq/ faq/ e (H.) 60 60
S e T 1200 1260
wrufafegrem (=, ) (60x20)  420(60x7 )+
840( 60x0.4=
pYAC T ]
@%35/fwuT)
dg/mMa(E.) 400 400
(40x10) (40x10)
wHAeE U/ ad g 1200 1200
(400x3) (400x3)
WS HEUAU I/ Ma,/ad(F. ) 24000 25200
S T W g aTet 3/ 120000 126000
5Tfa/au (%, )

TE IFTHT ST T o7 fof g Seare WE ol dheldA a1 ot
anfefen fearfa st sgrare |

W AFERT iy faewm: 2ot § fafu= ot w drenfiet
Hevifa (9 ) o We9i= | el 27200 3TMiqeh AT -=d €T |

™ G
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37 uSifaa o oe 2157 ettt ( sfv udaerent, fear
AT BT ) 7 He™ T ST feran we g, seRdt 31T @mer
IATET 9T HF o SUANT & fafa=T Ugeel W Ad+ad
SRR g AT o |

A HTHRH: U, Aehit Ta @I UTA eh fafi=T mamdi ux
8 AfvreruT( 212 Wi, 160 T&T Ta 52 Afgemd ), 12 fowam
Tt (1784 formm ), ity form sndi & forg wes wnrdotren
( 400 gfqumt ), fava ger feaw ( 250 fwam ), T fram
feem (130 fwam) 3k & fermm det (>3000 feram)
ST feRy T |

TISIET oh 278 -IThIT &1 § it faehrd arerar
JTSTerehT YR T fReTl et SR
HITERITSRTUT B FEHIATAT

ey uiEisET

TH.UE. 0, TA.El. I, Wieh. Afeeh, TA.3N. TEN, AU
T, €t.oh. ITHI Ta 3R, TH. et

JATSTITeTeRT AT, 3Mfieh WYTferTeRTuT 3R foRamt ot 3t &
gfg & fau, faua snanfia urew = grT e mar o
feramt Rt der-ifeRa ot weets feram | fafir= urea =
A& I Tiafarterat 2R SRt yuTa -l feanr e

TITE TR YTy

o WA o oh WH fohdT™ & T 0 @ S WHAT <Rt
AT H ( 2.70 TR ) & UreTanSt 6E | 5= wut ( 3.19
T ) eht etferen oo

e TUHI AT 3 UIE W @™ o WY Ue @ S+ HOe okt
AT H ( 14.35 FoRTT ) UreTanSt #e € 51 HEAT ( 16.80
T ) hT 31fireh S BIM & URUTTHE T SHeh! farght Ut
%588 /- U AHAThT 3TfAaR STAEE

o  THIWfaferaT: 52.94 A9t

e  THAT: 52.94Ufavrd

o fwAm®m®36,000/- @t atfafemsmags

o Himia Y YA feorami 3 % 28635/~ ot 3irwd H

T 3R S U 1.82 T WU TR 98 Wi
TS TRT oh T o B H TerTiua ferar

*  SURANEETATE

° TS 53.94 Ut
e 202240 TTGI ARG

e UTahdT % 40 fet o ag ek o same (130 I ) |
ELE

o 59 femaET St ewTa ferarm

THHE AT YT

A THAH HISUANT Ureasrae (7)

T TEA GER

T Gt W ug T WS (17)

HHeRTe SiT Him

Tt

FartEt st Ut 2019 3fX 2022 ¥ HHIT: 10 3T 9
TaTiEr SIatt gaRtsdT ( 2 HIET+197)

GO U 5 WM gehTEAT
(4 WTET+277)

fa o FHfsm mutem we HE(241)

( FMETTINR-TIE A

| el T SUIiT eh )

@t qeahar e i $2 31T @fr fastor (65
fram)

LA Ye e T SRTRTUT- 2500 SUIR - 570

] + hE wet Tt skt DRMRIJ-31 feram

W DBW-187 ferem ( 38 fomam )

a1 fepet et qorT | 31fereh St

[T + TR - A FETehI MU SR &l 6l STTUTA: 3.38

WSHATS T T sit | 3TTAT: 3.31

THUTH (- Rt Rl T STUTE: 2.55

o TYTHAfRT HI T H DBW-187 o €T 31.81 Yfawta
3fereh ST IUS

o  WFAfRETHE. 35881.00 Ui e o fereh 3
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eyl IPM-02-3, farre fher (60 form™) o zorrftar et qer 28.03 wftrora aifireh errer suwt
o  WMEATHETEE. 11133.00 Ul g a7 31feres 3
T AT TaTa 353-1 foe (20 feram) * MY &Y | FNE W Areit feohel ol gorm ¥ Sust ¥
g ( 5.92 qfa9r )
foe ANE-351, SMNE-346 fRTT(25 o vorrfia foren ot qort o omEt-351 @ 3091 # qhg
foram ) ( 14.639fa9ra )
STTETHT LT Uy
et gt YTeT, TETSH g, dar (3 o 058 Yfrd 12 feizet aTE-Torer ST SATEA B
WE-786 ), AE-BE A H Ured (95 WO, 32000/~ FHT A HITE
ferar)
Tt G e, IS, Tell, W 6l S0 e o et ol gTeT 8 el eTsar R T
& ot (100 fordm ), afeft gTe@ st SEATIR: 5027/ THS
albhll ° ‘Ql?gwmﬁ?: 50.0 Wfa9Ta
e fcieh FHTEA Feig LT yrey
Sifaes @t 19 gaRTza ( 18 feham ) o i forET UYL vl -HERE wh R SATEE A
3 ara ST e T W SR F R

THh AT, TR o el § W @ Tt 300 Areaw ¥ v 3R uvparer | grforan foema & s d
R atfares Wt W wufhda faviodre o= &t 7 | Sifrer SReehal QT &l T8 | 3Wfigha et ®@ 50 ferdmTi =6t Uen
yuuT (24 fewam), wfyreror (30 afgeny ), seifeea wwdtent ' AreqU R we WeTE S Ul fafties ' &
e (294 foRaT ) 3T TamdisR yHUT (24 fREM ) & USieRd fepaT @ |

foar verm BrRisha & ded ugpyA snenRa wfafafert
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g yore W SifEe urde wufad s it
(AICRP-SB) & |t sh=gl ohl g U W Aeaeh URaisH T d
fae@ X 01.04.1990 § ©g R Aedsh qraiw Tl
(TTEsTiTEeTs ) ifae § Imet | TTSsiuEans W
stferder et gt o = o AIEAH | ST Yo T
QAR HTATE | HE o TAT R &ATT: WH T HF g 4
[UR, T8 U8 YR eh TR gRT fhar s T@T? |

AR H 29T o ferfr= Troert | 6 T e w1 B e =
W Snefi geRgat ( 50 6 srer/ faaia e & AR
eI h WA ) TS gt el e gehrgal ( 100 He serr/
farafta ot o aTfies T1ea & |1 ) § | -G TehisS .4,
IFAU-HT Ug TE & FEYM AN, ATTHRTR,
TreTE d fora ® |

g U W eaeh UREISHT & =i GH-<=eh SRt

T gehTar

TE I Ui (W83 U.-h. 95314, ), qrarSt
Eicaety

W1.5.37,U.- . &.3LH., 7EgH TSR
L A A X | Y FA R SRl
TAIR.TE. (T, ), Taw1 AR
EEEECIER

WSRO (ST ), e ls
hEaIH

TE I U (983 U.-h. 45314, ), UERT
Eicaety

T gRTEl | WSl i G&AT ( 31.12.202274kt ) : a6 2022 &t
IR W 39g | /e WS GE& URATES 529, TSARCRRT
543, TFHT 451 Ta AeeTY 382 off | Tet X TS WIET ol €&
ﬁ'ﬁ%:

qRaTEt 145 384 529
IERTTRT 139 404 543
ECceai) 153 298 451
e 124 258 382
El 561 1344 1905

YSTE T Wi 3T UeiTeh UGl ohl WEAT SHAT: TaTSI U 286
3 68, TIRRTTRI § 319 37X 35, Taa=t § 209 3 52 T
Soentd 187 3T 45 ot |

eI RT3l W GeTid fehd M Rag ( 31.12.2022 %kt ) : WETH
TS qAT ATRT Y= genrsal gRT UaH 3ficher Ta QN 3g
9429 YA AT W Aied 13468 WS W@ AT ot 151 HF
UTCTahi Shl USTdhd (ehaT I |

USHiepd YIS UG hi & 86 65 151

FAUSTRAHS RITSET 6400 7068 13468
PEEERIE R E e dRs e ) 5004 4425 9429
YT IR aht GE&AT 1944 2412 4356
YeyiA SR E it G 4875 1436 6311
TR TheR T ohl AT 48419 10505 58924

N @
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IR g T ST/ : ad 2022 & SR fafi=
A Bl H/A 461 W T 230 WET WE foramil & a8l |

TIRRCTRT B

134 Hgt I TEAT T UG : TIH TH Ui gehtgal | fara=t
691 ST U IR WX, 1 ST AT S1fieR S Saate- =

AENTR IR G TS |
IR TG ol aer /faawor
HRETSt 30 60 25 77 192
TSAERTT 0 63 0 73 136
SRt 0 80 0 80
R 2 27 7 0 36
TEEig 0 113 0 0 113
HORT 16 70 13 35
H_A 48 413 45 185
WhT TET:
Al B A%l Bl eI

RS 3.00+0.03
TSAECTRT 3.71£0.03
Tahehl 3.2040.02
AR 2.75+0.03
V& gl

TEE T 2.6540.01
TERT (WeiT ) 2.97+0.06

16.00+0.81
16.33+0.16
14.16+0.13
11.57+0.27

10.12+0.16
14.09+0.04

22.50+0.31
25.68+0.18
23.48+0.45
18.52+0.72

15.50+0.05
21.28+0.05

27.00+0.32
36.49+0.26
28.66+0.43
26.631.56

27.23+0.16

91.00
74.20
91.38
75.38

81.74
73.04

1175.00
1116.88
955.00

TU- IYAE TTE); * -IID B AT

S IS HaT

e 4G
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T W St TR Rt Y63 01.04.2009 Wk T8 |TdHTT
H uftaterr & wiagr wRyi 4g TRl W AN W gt
TR Yo & H wrEd €| 9 gegal nigan ¥g @ fe
FHeATUHTH, ey, Tt v @ forg Suegeiue, dem,
|ST 315 % T SIRSEiTTE, S3auy U wre 9 @
fau arep.emu-w. 9.5, fawrrr ¥ feum 21
THGIH TS WL HILU- Had WG Td o JHa™
eI, IMfaer IR, e ° feora €1 ufteisem o q&
3GV ek SoRTE GINT Ut a1 fehaTi aht hH & W 2500
TS AT W ol HeTd A 24 70 $1S USeh Hel &l
SUTEA Ua faavuT/SemT g |

faafia o5 aifyTe Wares & TiieE a3 o o ¢
THAT & 6 HTE & IR YR & YR U &4 & "eay |

ITeh Gl eI geIThi H W eUUT a¥it ST oh ST 9Teh ETert
& AR IS okt TATUAT okt T3 | Faf = =l o AT1eR 3agt &
31.12.2022 i Hel i GET =

g 117 379 496 290
L E 119 238 357 172
| 53 256 309 222
AT 153 358 511 289

ST it T BT WY : TrH TS vaid gehreat | faha=
SrEEerTtt U YIeR W, SFT T 99T d1ftieh 37 3dTed
ﬁfﬁ%z

det it et & Ut

wigan e 2.9140.03  11.190.07
el 2.1540.01  10.51+0.03
LB wH 2.60+0.02  11.82+0.15
LEES 2.5040.03  10.68+0.19
GIRIE e 2.96+0.02  13.2310.41
9T 2.70£0.01  10.000.07
TG Lo 3.26+0.03  15.25%0.25
LEES 3.1740.01  14.51+0.06

16.02£0.09  22.15%0.15 92.07 590.32
15.4940.05  21.23%0.07 91.26 519.61
15.62£0.27  23.10%0.78 79.86 iy
13.7240.20 T 87.00 T
16.60£0.33  22.54%2.31 55.00 596.62
14.50£0.13  20.90%0.67 54.62 T
26.70£0.38  32.69+0.52 104.04 889.00
19.26£0.12  31.76%0.37 96.73 T
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AMTAITRIT FH WGl T IAGT UF Tqawor @ usitepa
et & tag § gar 39 uREi<T | Samiant™ Sehee
gl Rt SaTeA feram 7o | o e SR det faavur ue g
'Ff%TITUTﬁ'G%:

IR UEH okl siel/faavuT Ug og Hamor

g 50 81 131 2312
B} 31 110 141 2496
R RIS 64 00 64 2010

g 21 91 109 796
L 166 282 445 7614

Usitegd fenaT il & Tag1 § e SEHTA UE 3 ATTRRT
YT &IAT : HaATed TEAl o ATTAIHE S Gl &
f:v1eew faavor & sremar, uSied T9ET &I WA
TSt o feT gar fuertg ua ared wsiiadt & aord 9@
TEATT T ATATTHATTAN SUSAR o |l TSRSt tian
TR, GIUST T8 HEuehl, WE AT, &g T &l
eRTeRTuT femar T | 39 | S Suai it 3 Savas
TEC e T |

T & | |ATSt 9
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CSWRI - AN INTRODUCTION

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 Malpurain Rajasthan. Presently campus is popular by
the name of Avikanagar. The campus is located at 26°
12'52.2" N (26.2145° N) latitude and 75° 45' 24.84" E
(75.7569° E) longitude at 320 meters above mean sea
level. The campus is spread over an area of 1510.0
hectare in hot semi-arid region of the country.

It has three Regional Research Centres in different
climatic zones of the country to develop region specific
technologies. North Temperate Regional Station
(NTRS) was established in 1963 in temperate region at
Garsa, Kullu in Himachal Pradesh. The Southern
Regional Research Centre (SRRC) was established in
1965 in sub temperate region at Mannavanur in Tamil
Nadu. Arid Region Campus (ARC) was established in
1974 at Bikaner in arid Rajasthan. The Institute and its
regional centres have been working for enhancing the
productivity of sheep and rabbit by applying scientific
methods and developing new technologies.

Head Quarter Avikanagar, Rajasthan

Regional Arid Region Campus,
Stations Beechwal, Bikaner-334 006
Rajasthan

North Temperate Regional Station,
Garsa, Kullu-175 141
Himachal Pradesh

Southern Regional Research Centre,
Mannavanur, Kodaikanal - 624 103
Tamil Nadu

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

ICAR-CSWRI, Avikanagar \

- MANDATE

¢ Basic and applied research for improving sheep
production, products processing and rabbit
husbandry

«» Dissemination of technologies for sheep
productivity enhancement and management

- OBJECTIVES

«» To undertake basic and applied research on all
aspects of sheep and rabbit production

%* To develop, update and standardize hygienic
meat, milk and fibre technologies

¢ To impart trainings on sheep and rabbit
production, health management and utilization

«» To transfer improved technologies on sheep and
rabbit production to farmers, rural artisans and
development workers

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

The institute has developed new sheep strains like
Avikalin for carpet wool production, Bharat Merino for
fine wool production and Avishaan for increased
prolificacy in terms of more lambs per ewe. The scientific
rearing, breeding, feeding, reproductive, health and
management practices were developed for improving
the performance of indigenous sheep breeds. Some of
the important technologies developed are intensive
lamb production for mutton, complete feed block for
scarcity feeding, area specific mineral mixture, milk
replacer (Memnaprash) for lambs, total mixed ration,
pasture production system, Avikesil - indigenous
intravaginal sponges for estrus synchronization,
artificial insemination, embryo transfer technology,
disease data information system for organized sheep
and goat farms, planned flock health calendar for sheep
flocks, region specific modified worm management
programme, targeted selective treatment for judicious
use of anthelmintics, value added products of wool such
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as blended woollen blankets, shawl, carpet, quilt,
braided ropes, mats, composites, sapling begs,
handicraft items and value added products of meat, milk
and fur. In addition, technology for utilization of wool
waste in agriculture was also developed and prepared
Avikhad for use as organic manure. The institute also
fabricated equipments like cradle for safe restraining of
sheep, sound insulation device for measuring sound

Main Campus ICAR-CSWRI Avikanagar
ﬂ‘m ,",. ,'::'_:. . - N\

Patnwadi

Avkalin Avishaan
Regional Stations
ARC SRRC NTRS
Bikaner Mannavanur Garsa
Chokla B. Merino  Avikalin Synthetic

ARC CIRG MPKV  LRS PGRIAS
Bikaner Makhdoom Rahuri Palamner Kattupakkam

e 9@V @

Magra Marwari Muzaffarnagri Deccani Nellore Madras Red

CSWRI RAJUVAS KVAFSU TANUVAS
Avikanagar Navania Bidar Salem
© ® @
|
Malpura Sonadi Mandya Mecheri

Institute has been regularly involved in research and
development of technologies through linkage with ICAR
Institutions, SAUs, SVUs, Development Boards and
other research organizations. So far, institute has

absorption characteristics of coarse wool composites,
thermal insulation apparatus to measure the thermal
insulation of fabrics and composites. In general, every
year more than 3500 elite sheep, goat and rabbits are
being sold / distributed to farmers by institute, its
regional centres and cooperating units under Network
Programme on Sheep Improvement and Mega Sheep
Seed Project.

Sheep breeds covered under
different schemes

Main Campus
Regional Stations

NWPSI Units

*»00 @

MSSP Units

developed 22 MoUs with universities and institutions
located in different parts of the country for extending
research facilities to students for undertaking their
research work of Post graduate and Ph.D programmes
under guidance of scientists of the institute.

/ ICAR-CSWRI, Avikanagar




ORGANOGRAM

Annual Report 2022

ICAR - CENTRAL SHEEP AND WOOL RESEARCH INSTITUTE

Research Advisory
Committee

Committee

Institute Management
Committee

-

[

Animal Genetics
& Breeding

->[ ARC, Bikaner ]

*[

Network Project on
Sheep Improvement

Administration

[ Institute Research

[ Account & Audit

[ Cash & Bill

[ Purchase & Store

|«

[ PME

[

Animal Nutrition ]

[

Animal Physiology
& Biochemistry

[

Animal Health ]

[

Textile Manufacturing
& Textile Chemistry

[

Transfer of Technology
& Social Science

Official Language
Implementation

ol

Livestock Products
Technology

->[ NTRS, Garsa ]

*[ SRRC, Mannavanur ]

*[

Mega Sheep
Seed Project
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Budget allocation and expenditure (Rs. in Lakhs)

A. ICAR-Central Sheep and Wool Research Institute

Capital 77.00 61.23 102.00 43.56 58.01 101.98 56.57 94.74 99.98
Revenue 1655.06  1588.63  1376.33 1609.15 1587.79  1376.33 97.23 99.95 100.00
Salary 2779.65  2621.11 2612.67 2693.72 262111  2612.67 96.91 100.00  100.00
Total 4511.71 4270.97  4091.00 4346.44 4266.91  4090.98 96.74 99.90 100.00
B. Network Project on Sheep Improvement

Capital 14.27 7.00 5.00 8.50 5.66 5.00 59.57 80.85 100.00
Revenue 230.57 180.00 151.00 213.39 179.48 150.99 92.55 99.71 100.00
Salary 55.17 43.64 42.50 55.17 43.64 42.50 100.00 100.00  100.00
Total 300.01 230.64 198.50 277.06 228.78 198.49 92.35 99.19 100.00
C. Mega Sheep Seed Project

Capital 8.27 4.00 4.00 4.00 3.99 4.00 48.37 99.75 100.00
Revenue 181.65 146.00 132.00 161.12 145.80 132.00 88.70 99.86 100.00
Total 189.92 150.00 136.00 165.12 149.79 136.00 86.94 99.86 100.00
GT (A+B+C) 5001.64  4651.61 4425.50 4788.62 4645.48 4425.47 95.74 99.87 100.00

Revenue generation (Rs. in Lakhs)

Sale of farm produce 20.02 28.33 24.45
Sale of wool and products 6.20 9.22 13.75
Sale of livestock 130.65 120.89 119.28
Sale of publication 0.00 0.10 0.25
Analytical & testing fees 0.67 1.35 0.95
Training 0.10 0.20 0.86
Sale of technology 1.60 1.22 1.76
Miscellaneous 44.62 25.83 96.73
other 35.04 41.19 43.21
Total 238.90 228.33 301.24

Staff position (as on 31.12.2022)

Director 1 1 0 00.00
Scientific 71 36 35 49.30
Technical 106 72 34 32.08
Administrative 52 28 24 46.15
Skilled Supporting 76 17 59 77.63
Total 306 154 152 49.70
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Germplasm sold/ distributed to farmers

Sheep  Scheme

ICAR-CSWRI 547 396 535 521 746 2745
NWPSI 592 637 697 595 696 3217
MSSP 264 346 531 549 572 2834
Location & Breed
CSWRI, Avikanagar 82 75 203 197 297 854
Malpura 29 11 09 38 29 116
Avikalin 00 00 50 62 77 189
Patanwadi 98 76 80 76 152 482
Avishaan/GMM 00 14 00 23 43 80
Dumba
ARC, Bikaner
Magra 90 159 162 55 134 600
Marwari 128 224 142 139 197 830
Chokla 128 98 117 129 105 577
NTRS, Garsa
Synthetic + BM sheep 113 64 96 87 104 464
SRRC, Mannavanur
Bharat Merino 124 96 111 68 151 550
Avikalin 55 37 72 38 85 287
CIRG, Makhdoom
Muzzafarnagri 104 46 150 130 136 566
MPKYV, Rahuri
Deccani 67 96 86 121 80 450
LRS (SVUU), Palamner
Nellore 161 38 26 58 36 319
PGRIS (TANUVAS), Kattupakkam
Madras Red 42 74 131 92 113 452
LRIC (KVAFSU), Mandya
Mandya 74 75 126 160 131 566
MSRS (TANUVAS), Salem
Mecheri 35 134 131 126 141 567
LRS (RAJUVAS), Udaipur
Sonadi 73 62 71 66 64 336
Total Sheep 1403 1379 1763 1665 2014 8796
Goat CSWRI, Avikanagar
Sirohi 142 218 132 221 369 1082
Rabbit CSWRI, Avikanagar 506 550 521 51 506 2594
NTRS, Garsa - 6 24 197 265 492
SRRC, Mannavanur 983 1314 1386 1446 1101 6230
Total Rabbit 1489 1870 1931 2154 2241 9685

ICAR-CSWRI, Avikanagar \
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Fodder and seed production

Dry fodder (q) Avikanagar 2186.20 3696.88 2209.40 2408.90 1346.20
Bikaner 708.15 850.00 681.45 474.84 144.50
Garsa 195.00 177.50 216.40 171.00 156.00
Green fodder (q) Avikanagar 8513.31 10551.46 8292.14 4797.74 5870.06
Bikaner 1431.97 1400.00 848.05 1066.35 775.00
Garsa 214.92 283.18 343.80 298.00 564.53
Mannavanur - - - - 100.00
Crop seed (q) Avikanagar 47.91 76.57 160.80 40.48 6.93
Bikaner 55.17 61.20 - 38.36 14.95
Grass seed (q) Avikanagar 30.85 19.59 33.66 8.20 3.51
Garsa 0.16 0.16 0.085 0.25 1.00

Publication profile of Institute

Scientific strength 60 51 46 39 36 232 46.4
No. of papers 48 51 45 39 37 220 44.0
No. of paper/Scientist 0.80 1.00 0.98 1.00 1.03 0.95 0.95

Research papers
National 22 (45.8) 25(49.0) 25(55.6) 20(51.3) 21(56.8) 113 (51.4) 22.6
International 26 (54.2) 26 (51.0) 20 (44.4) 19(48.7) 16(43.2) 107 (48.6) 214

NAAS rating
Upto 4.0 3(6.3) 0(0.0) 0(0.0) 1(2.6) 0(0.0) 4 (1.8) 0.8
4.01t06.0 16 (33.3) 17 (33.3) 17 (37.8) 12(30.7) 17(45.9) 79 (35.9) 15.8
6.01108.0 25(52.1) 30(58.8) 20(44.4) 11(28.2) 9 (24.3) 95 (43.2) 19.0
>8.0 1(2.1) 3(56.9 8(17.8) 14(35.9) 11(29.8) 37 (16.8) 7.4
Un known 3(6.3) 1(2.0) 0 (0.0) 1(2.6) 0(0.0) 5(2.3) 1.0
Total NAAS Score 319.89 35257  327.03 299.61 280.07 1578.27 315.65

Av. NAAS Score/Paper 6.95 7.05 7.26 7.88 7.57 7.34 7.34
Lead / Invited papers 16 19 12 0 1" 58 11.6
Abstracts 55 45 27 13 112 252 50.4
Books 1 2 0 2 2 7 1.4
Book Chapters 126 55 3 3 63 250 50.0
Manual / Bulletin 11 13 4 3 2 33 6.6
Gene bank registration 21 71 1 6 18 117 23.4

(Figures in parantheses indicates values in percentage)

Training programmes organised in the Institute and Regional stations

2018-19 31 704 98 - 802
2019 34 766 106 - 872
2020 32 793 32 57 882
2021 43 1153 248 - 1401
2022 54 1077 - 262 1339
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2018-19
2019
2020
2021
2022

51
80
27
35
101

1257
2223

215
870
1881

124 943 56 2380

231 2005 248 4707
533 168 916

114 87 1071

3085 88 5054

Exhibition organised by the Institute at different organisations

2018-19
2019
2020
2021
2022

18 15416
17 5741
3 1500
10 3140
12 28400

Human resource developed

2018-19 16
2019 14
2020 12
2021 8
2022 10

14

|

A A 2 O O
]

21

Meteorological data at Avikanagar (Jan -Dec 2022)

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov

Dec

9.58
14.71
20.58
25.40
29.10
28.50
24.81
25.66
25.53
19.37
13.37

8.40

21.39
29.34
38.00
43.10
43.55
40.63
33.97
32.00
34.40
34.21
30.05
26.42

16.40
0.00
0.00
0.00
0.00
99.40
286.20
218.40
38.80
58.80
0.00
0.00

N ©O O O o &

2

N

o O N O

1.72 6.23 90.77 78.77 1.63
2.81 9.34 86.07 73.96 4.73
2.34 9.13 70.52 62.26 7.07
2.31 9.31 57.67 55.83 9.42
3.91 8.95 57.45 53.29 117
4.12 6.83 67.23 66.63 8.65
1.97 3.58 90.65 88.06 3.46
2.28 4.45 92.48 85.10 3.86
1.61 7.22 84.77 75.15 417
1.18 8.01 79.81 70.23 4.27
0.98 8.54 80.60 75.53 3.07
1.30 6.76 88.81 81.68 2.45

ICAR-CSWRI, Avikanagar \
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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
assisted by providing animals, feed and fodder,
medicine and other inputs at free of cost. The basic
objectives of scheme are (i) to provide self- employment

to the unemployed men/women in rural areas, (ii) to

SCSP —Main campus

SCSP-ARC, Bikaner

SCSP-NTRS, Garsa

SCSP, SRRC, Mannavanur

Malpura unitunder Mega Sheep
Seed Project

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

Mera Gaon Mera Gaurav —
NTRS, Garsa

Sirohigoats — 138

Malpura sheep — 54

Rabbit- 20, Rabbit cage-10, Sheet
and iron pipe- 8 each, fencing- 100
feet, water tank (500 lit)-2, grain
storage trunk-2, rabbit feed- 900 kg
Livestock utility kit—130

Wheat seed-1500 kg

Saplings of lemon, guava, ber and
amla- 3000

Sewing machie, torch, water bottle,
umbrella-1each

Sheep-108

Goat-10

Feeding trough, Sprayer- 75 each
Bag, Medicine kit, Water bottle,
Bucket, Umbrella— 150 each
Minerals mixture -7.5q

Torch, Water bottle- 31 each

Kool Canvas- 25

German Angora rabbits- 150,
Rabbit cages-150, Pelleted rabbit
feed- 300 kg, Kilta, Umbralla,
Gloves- 30each

Kilta, Darat, Gloves- 30 each
Rabbit-40

Sheep-63

Malpura sheep-110

Tin sheet, Iron pipe, Umbrella
Sirohigoat-27 (18F+9M)

Rabbit- 30 (20F+10M) with cages
Mineral mixture and salt bricks

ET Vaccination- 2500 doses

Alin buffalo- 241

Wheat (DBW-187)-15q
Vegetable seed — 100 packet
Mineral Mixture- 50 kg

48
18
2

130
38

81

36

75
150

31
25
30

30
29

24

65
59
131
38
100
48

raise socio-economic standard of poor families, (iii) to
increase the production of animal at lower cost and (iv)
to gradually replace the poor quality sheep and goats
with good quality animals.

14 villages of Malpura
(Tonk)

Barmer, Pallu
(Hanumangarh)

Himachal Pradesh

Kodaikanal (Tamil Nadu)

Malpura (Rajasthan)

Arnia, Bassi, Chosla,
Denchwas, Garjeda
and Soda (Rajasthan)

Bisth Behar, Kullu

/ ICAR-CSWRI, Avikanagar
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Development action plan for
scheduled tribal component
(DAPSTC)

TSP-NTRS, Garsa

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

Marwari unit under Network
projecton sheep
improvement (TSP)

Sheep/goat/rabbit- 365

Mineral mixture- 384 kg

Health input- 550

Sheep/ Rabbitfeed- 15 tonne
Feeding trough /Rabbit cages/
minor equipment- 378

Seed (mustard, chickpea, ground
nut, bajra, gawar, maize)- 115.54 q
Small agriculture tools- 3916
Animal shed material- 20

Darati, Gloves (50 each)
Sheep-21

Sirohibucks-7

Knapsac sprayer-49

Plastic Tub, Umbrella, Torch,
Bag—-100 each

Gl sheet- 125, Pipe-125, Fencing
bundle—25

Water bottle- 50

Rams- 5, LED torch-40,

Cool canvas- 35,

Water camper-100

175 Villages of Dungarpuir,
200 Udaipur, Rajasmand
450 and Dausa districts
225
378
1305
1503
20
50 Sissu (Lahoul Spiti)
7 Budgaon, Rawachh,
7 Gogunda, Jhadol
49 (Udaipur)
100
50
145 Villages of Dungarpur
and Udaipur

Input distribution to beneficiaries under different schemes
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Input distribution to beneficiaries under different schemes




Prof. P.K. Uppal, Chairman
Former Advisor, Govt. of Punjab
MD, BBCOL, Bulandshahar
House No. 770, Sect 17-A
Gurugram 122 001 Haryana

Dr. S.S. Dahiya, Member
Former Director, ICAR-CIRB
808, Sector-14

Hisar 125001 Haryana

Dr.Y.P.S. Malik, Member

Dean

College of Animal Biotechnology
GADVASU

Ludhiana 141 012 Punjab

Mr. Rahul Kapoor, Member
Director, International Trade
Mirha Exports Pvt. Ltd.
Mandi House Metro Station
kNew Delhi 110001
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’ Quinquennial Review Team (2016-21)

Dr. D.K. Sarma, Member
Ex-Director, NRC on Pig
House No. 42
Manikanchan Path, Beltola
Guwahati 781028 Assam

Dr. S.K. Singla, Member
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MAJOR ACHIEVEMENTS

For inter- se mated Avishaan sheep over the four
generations, the prolificacy ranged from 59.5 to
71.4% with litter size from 1.66 to 1.81 at birth.
Average least square means of body weights at
birth, 3, 6 and 12 months of age over the
generations were 2.7, 15.2, 23.9 and 33.1kg,
respectively. Average ewe productivity efficiency
(EPE) at 3-month of age of lambs was 21.6 kg
(19.7 to 24.2 kg in 4 generations), whereas,
corresponding figure for the same period was 15.1
kg in monotocus Malpura suggesting that Avishaan
excelled native Malpura sheep by 43% in EPE.

In Patanwadi flock, the average daily milk yield
during 70 days of lactation was 0.754 kg with 0.75
t0 >0.90 kg daily yield in 50.50% of ewes.

At farm level, the least squares means for adult's
annual GFY were 2096.32, 1175.00 and 1171.38 g
in Chokla, Marwari and Magra sheep, respectively.

At NTRS, Garsa, the average annual adult GFY
were 1.21 and 1.32 kg in Bharat Merino and Gaddi
Synthetic, respectively.

At SRRC, Mannavanur, the average annual adult
GFYs were 2.12 and 1.70 kg in male and female
Bharat Merino, respectively. The corresponding GFY
were 1.83 and 1.24 kg, respectively in Avikalin.

The average viability of skin fibroblast cultures from
Malpura and Patanwadi sheep before freezing and
after thawing was 90-95%.

Study on supplementation of Malpura ewes during
late pregnancy suggested to have a minimum of
16% CP in pregnant sheep ration so as to increase
the birth weight of lambs followed by higher weight
at weaning which will eventually reduce the age at
slaughter with desired body weight.

The concentrate feeding to Malpura ewes can be
lowered by 1/3" (from 300 g to 200 g) by feeding pea
(Pisum sativum) straw to ewes with shifting of rumen
fermentation towards more propionic and low butyric
acid production. Feeding of Napier silage feeding by
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partial replacement of concentrate to Avishaan ewes
was found advantageous even after reducing
concentrate feeding by 1/3" of supplementation
with improvement in digestibility of all the nutrients
and higher ruminal microbial nitrogen synthesis.

Incorporation of hedge lucerne at 30% level in
complete feed blocks was advantageous in the
ration of finisher female lambs with improved FCR.

Feeding of silage containing lemon grass resulted
in 26.32 and 6.02% less methane emission as
compared to napier grass and tree leaves,
respectively in sheep.

Feeding of complete feed block (concentrate:
cenchrus hay, 30:70) @ 3% of body weight resulted in
minimum methane emission in Malpura ewes followed
by Avishaan and maximumin Patanwadi ewes.

Herbal blend fed (@ 50g/day) Malpura rams had
significantly shorter ejaculation time, higher semen
volume and sperm count than control group.

Extra nutrient supplementation to Avishaan ewes
had no positive effect on prolificacy of ewes.
However, positive effect was observed on pre-
parturition weight of ewes and birth as well as
weaning weight of lambs.

A newly designed estrus synchronization protocol
using intravaginal progesterone sponge for 12
days and GnRH injection at 36 h of the sponge
withdrawal performs better in terms of conception
rate than the existing protocol with progesterone
sponge and 200 IU PMSG at sponge removal.
Further, the conception rate was found better when
fixed time Al using liquid chilled semen was
performed at 36 and 44 h of the sponge removal
thanthatat48 and 54 h.

The dietary supplementation of n-3 PUFA-rich fish
oil for two months duration significantly enhanced
the ovulation rate in prolific Avishaan ewes by 37.3
and 44.8% as compared to supplementation of palm
oil and control diet without any fat supplementation,




Annual Report 2022

R?
°o

7
L4

respectively. The prolificacy was 15.6 and 25.1%
higher in fish oil-fed ewes than in the palm oil and
control ewes, respectively.

The oral administration of metformin in non-prolific
Malpura ewes for about 12 weeks significantly
improved the number of preovulatory follicles by
53.2%, ovulation rate by 67.4%, and fetal rate by
36.5% on D 30 of gestation as compared to control
ewes. Simultaneously, the metformin administration
also exerted a significant suppressive effect on
circulating concentrations of estradiol, insulin, total
cholesterol, and LDL-cholesterol.

Skin surface and rectal temperatures in Malpura
rams were significantly higher during heat stress at
40 and 45°C. The increase in circulating cortisol
was significant, while moderate in T, at 40 and
45°C.

The % increase in total antioxidative capacity
(TAC) was significantly higher in Dumba ewe milk
after hydrolysis and ranged from 80 to 134 in
trypsin hydrolysate and from 5 to 51 in alpha-
chymotrysin hydrolysate. The highest % increase
in TAC of papain hydrolysate was recorded at 2 h
incubation with enzyme.

Developed antioxidant enriched pro-skin milk lotion
(Avisudha) from Dumda sheep milk.

Dietary supplementation of n-3 PUFA-rich fish oil
for 2 months duration enhanced the follicular
turnover and ovulation rate by modulating insulin,
glucose and estradiol levels. The expression of
genes controlling the level of glucose, insulin, and
related growth factors in follicles like PPAR-y,
GLUT-4, IGF-I, IGF-Il and IGFIR were upregulated
in n-3 PUFA supplemented Malpura ewes.

SOC at sowing and after harvest of the crop with
the application of goat manure was significantly
higher than other organic manure applications and
control. Sheep and rabbit manure were at par in
respect of SOC at sowing and significantly higher
than avikhad and control. After harvest of the crop,
estimated SOC was at par on application of
avikhad, sheep manure and goat manure and
significantly higher to that of control. Among
organic manures, rabbit manure application
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registered maximum soil-Cu and soil-Zn after
harvest of the crop as well as dry fodder yield of
Clitoria ternatea.

Application of 100% recommended dose of
nitrogen (RDN), 75% RDN + waste wool (WW) @
500 kg/ha and 100% RDN + WW @ 500 kg/ha
registered 32.7, 41.7 and 53.5% higher green
fodder yields of Avena sativa over control,
respectively.

Virtual water requirement in lambs fed oat dry
fodder with canal water (3759 lit) was found less to
gain per unit of body weight compared to ground
water (5301 lit) and therefore are more water
productive for sheep production.

In arid ecology, water productivity of Sewan hay
was higher (0.50 m’/kg) than Dhaman hay (0.69
m°/kg). Feeding of Dhaman in combination of Guar
dry fodder was found most productive in terms of
virtual water requirement for sheep production
system.

The overall annual equivalent average death rate
(EADRY) in sheep flocks at Avikanagar was 0.372 per
1000 sheep days at risk. The major non-specific
causes of mortality were hepatitis (28.8%),
pneumonia (20.2%), septicaemia/toxaemia (12.9%)
and enteritis (8.3%). In goat flock, the overall EADR
was 0.333 per 1000 goat-days atrisk.

Identified and managed red gut syndrome, hepato-
cellular carcinoma in sheep and multiple organ
dysfunction syndrome in neonatal lambs. On
RBPT, the seropositivity for brucellosis was 13.8
and 43.24% for sheep from farm and field,
respectively.

The overall annual incidence of Strongyle spp,
Trichuris spp, S. papillosus, Moneizia spp and
Eimeria spp was 67.8, 0.2, 13.5, 2.4 and 22.1%,
respectively. The overall annual intensity of
strongyle infection was 783.3 epg and varied
significantly from 72.1 (Mar) to 2489.3 epg (Sep)
with a single peak before anthelmintic intervention.

In rabbits, the overall annual incidence of Eimeria
infection was 24.9%. Seasonally it ranged from
11.2 (Jun-Aug) to 46.6% (Dec-Feb). The monthly
incidence remained >40% from November to
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February. The overall mean intensity of infection
was 7150 opg. Seasonally, it ranged from 20 (Mar-
May) to 24570 opg (Sep-Nov) indicating a direct
relationship with kindling season (mid Sep to mid
Mar) and availability of weaner and grower. Age-
wise profile showed significant variation with higher
intensity (14650 opg) in young (weaner/grower) as
compared to adult (1980 opg).

On in vitro EHA, aqueous extracts of leaves and
fruits of Harsingar were highly effective (>95%)
both in inhibiting embryonation and hatching of
eggs. All the extracts of Ardu bark had moderate
(>70%) inhibitory action on egg embryonation
(except ethanol extract) and marked (>90%)
inhibitory effect on egg hatching (except the
acetone extract). Methanol, ethanol, hydroalcohol
and acetone extracts of Reetha fruit had no
embryonicidal effect but were highly effective in
preventing egg hatching (>95%). Though on in vitro
LMA, all the extracts of leaves and fruits of
Harsingar showed excellent larvicidal activity;
however, ethanol extract of leaves and methanol
extract of fruit had highest larvicidal activity. All the
extracts of Ardu bark and Reetha fruit had excellent
larvicidal property.

Inspite of anthelmintic drench in Septemberin S line,
the monthly mean FECs remained significantly lower
in R line compared to S line on majority of occasions.
At NTRS, Garsa, during favourable climatic
conditions intensity of infection remained 30-65%
lower in R line than S line. The magnitude of FECs in
ewes lambed during spring season exhibited
absence of typical peri-parturient rise in strongyle
egg counts in both the lines. However, peri-parturient
rise in FEC was observed in S-line ewes only lambed
during autumn. Thus, breeding for nematode
resistance has potential epidemiological benefits by
reducing pasture infectivity.

Real time PCR showed up regulated expression of
Interferon gammaiin S line sheep as compared toR
line sheep in both the breed. Marked increase in the
level of IL5 was also observed in R line Malpura
sheep. At pre-drenched stage (August), IL2, IL6,
IL12 and IL13 gene expression was significantly
upregulated in R sheep as compared to S sheep. At
post-drench stage (September), IL6 was
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upregulated and IL18 was downregulated in the R
sheep as compared to S sheep. Study suggests a
Th2 dominated response of parasite resistance in
Malpura sheep.

Replacement of concentrate up to 40% with
Moringa leaves in rabbit pallets yield better feed
cost with satisfactory growth performance in
rabbits.

Developed value added products like handloom
carpets from improved coarse wool (using dehairing
technique), baby quilt from wool/Angora blended
(70:30) needle punch sheet and blended fabric for
knitwear's / menswear, jackets from camel wool.

A cost-effective mechanical processing (woolen
carding process) followed by one passage of slow
speed cotton carding for quality improvement of
Avishaan wool was explored.

Wool based sapling bag (70% wool) has better shelf-
life than pure coarse wool sapling bag. Evaluation of
wool sapling bags for seed germination exhibited
that 16% higher seed germination in wool based
sapling bag (92.5%) than plastic bag (76.5%). On
90" day, overall plant height was 11-12% higher with
wool based sapling bags.

Developed rice straw (RS) based reinforced bio-
composites. The alkali + enzyme treatment
resulted in the maximum (20%) improvement in
tensile strength of bio-composite. Impact strength
(toughness) of the treated RS bio-composites was
improved by 80 to 93%. The compressive strength
improved by 43.7 and 87.5% for alkali and enzyme
treated RS bio-composites, respectively. Sound
transmission loss of RS bio-composites was found
in the range of 26—-29 dB. Thus, enzyme-modified
RS reinforced bio-composite is a good way of
valorization of rice straw into a useful industrial
product for civiland home furnishings applications.

To estimate the sound transmission loss through
composites and other materials an apparatus was
designed and fabricated. The developed device is
not only simple yet robust and reliable set-up for
sound transmission loss measurement. A patent
has been awarded for the developed apparatus on
15.12.2022 with patent no. 414672.
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Study on climate adjusting wool textiles exhibited
increased thermal resistance of PCM coated
textiles as compared to the control wool fabric. The
PCM coated wool textiles provided warmth in cool
condition and coolness in hot condition. Among alll
three PCMs (PEG-1000, eicosane and tetradecanol),
the eicosane PCM has been found most beneficial
which reduced the hotness by around 1.8°C. Similarly
in cold condition also, eicosane PCM has been found
betterthanthe othertwo.

Tree bean and Indian Madar were found as a good
natural dye source for woolen fabrics.

The combination of plasma and chitosan significantly
reduced the relaxation shrinkage of wool.

The benefits of the wool mulch include high soll
moisture content and higher plant growth. The fruit
size and yield was also better in wool muich
compared to the control treatment.

Significantly higher dressing % (ELW) was
observed in Malpura lambs (54.19) than Avishaan
(52.08) lambs.

Higher dressing % and redness value of meat was
observed in Moringa leaves fed lambs as
compared to Khejri fed lambs.

Significantly higher antioxidant activity, heamation
and heam iron and lower TBARS values were
observed in lambs fed Amla leaves (25%) with 75%
concentrate. The antioxidant activity in meat was
increased significantly with increase in level of
moringain the diet.

Incorporation of 10% sheep plasma protein
hydrolysate was found best for use in emulsion-
based mutton sausages.

Farmers (34753) were benefitted through
exhibitions, visits, interface meetings, trainings,
gosthies, demonstrations, mobile based advisory,
literature support, awareness campaign, input
support and inter-institutional linkage.

In Farmer-FIRST scheme, farmer families were
benefitted through technological demonstrations
and input support under livestock, crop, horticulture
and natural resource management based
modules. Awareness was created about recent
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development in agriculture and animal husbandry
through educational tour (24 farmers), trainings (30
women), interactive meetings (294 farmers) and
exposure visits (24 farmers).

Ten scientists and four administrative staff of
institute attended the training programme.

For skill development of officials, farmers and
women artisans in sheep and rabbit farming, 54
training programmes (1339 participants) were
organized. Beside, this a total of 5054 stakeholders
were awared about recent development in sheep
and rabbit production on their exposure visit to the
institute.

Atotal of 19 students from various state universities
pursued their post-graduate and Ph.D research
programme in the institute. In addition, 262
students from 6 colleges were imparted internship
training at the institute.

This year a total of 20 incubatee were registered
under ABIC and singed 8 MoUs in the area of sheep
and rabbit production.

A total of 2014 sheep, 369 goats and 2241 rabbits
from various projects of the institute were sold /
distributed to farmers for improvement of their
flock.

A total of 37 research papers were published (21
National and 16 International) and 54.1% of articles
were published in >6.00 NAAS rated journals
(including 29.8% in >8.00 NAAS rated journals).

This year institute has awarded one patent for
Sound transmission loss tester and two trademark
for Avi-Rakshak and Avisep.

Budget allocation was utilized by almost 100.00%.
Revenue of Rs. 301.24 lakh was generated from
sale of institute technology, products and testing
and training charges etc.
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GENETIC IMPROVEMENT OF NATIVE SHEEP
FOR MUTTON, WOOL AND MILK PRODUCTION

Genetic evaluation and propagation of

prolific Avishaan sheep

Institute project: AGB/01/01/20-25

RC Sharma, Rajiv Kumar, Arun Kumar, PK Mallick, AS Meena
and DK Sharma

Atfarm, the overall average body weights of Avishaan lambs
born during 2022 were 2.63, 13.97, 23.48 and 30.68 kg at
birth, 3, 6 and 12 months of age, respectively. Annual
tupping and lambing rates on tupped basis was 100.40 and
92.06%, respectively. During the year 2022, the prolificacy
inAvishaan ewes was 62.93% with litter size of 1.72.

Avishaan ram

The 1*six monthly GFY and adult annual GFY were 457 and
791 g, respectively. The overall average daily milk yield in
ewes during both the lambing seasons of lambing in 2022
was 748 g. The survivability at 0-3, 3-12 months and adult
stage was 76.28,97.40 and 96.74%, respectively.

For genotyping of FecB gene, a total of 303 DNA were
extracted from blood samples of Avishaan and GMM lambs
born during the year 2022. The carrier of FecB gene was
100% in lambs born from both the genotypes suggesting
segregation of FecBgene inthe progenies as a majorgene.

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

RE analysis of PCR product of FecB gene
(Lane 1, 3, 5, 6, 8, 10: heterozygous Fec® lambs; lane 2, 4,
7, 9: homozygous Fec™ lambs; lane L: 50 bp DNA ladder)

The analysis of data on growth and prolificacy traits of
inter- se mated Avishaan sheep over the four generations
obtained during 12 years (2011-22) reveal that the
prolificacy in Avishaan sheep over the four generations
ranged from 59.5 to 71.4% with litter size from 1.66 to 1.81
at birth. Average least square means of body weights at
birth, 3, 6 and 12 month of age over the generations were
2.7,15.2,23.9 and 33.1kg, respectively. All the factors viz.
generation, sex of lamb and type of birth were found
significant for body weight at different ages of lambs.

Average ewe productivity efficiency (EPE) at 3-month of
age of lambs was 21.6 kg (19.7 to 24.2 kg in four
generations), whereas, corresponding figure for the same
period was 15.1 kg in monotocus Malpura suggesting
that Avishaan excelled native Malpura sheep by 43% in
EPE. These results suggested that rearing of prolific
Avishaan sheep is relatively more beneficial in terms of
more sheep per sheep as compared to monotocus sheep.

Generation-wise prolificacy and litter size of Avishaan ewes (2011-2022)

G-1 274 455 59.49
G-2 472 856 71.39
G-3 376 665 60.90
G-4 60 104 66.67

1.66 40.51 53.65 5.47 0.36
1.81 28.60 62.29 8.26 0.85
1.77 39.09 46.01 13.56 1.33
1.73 33.33 58.33 8.33 -
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Generation-wise least squares means body weights (kg) of Avishaan lambs (2011-2022)

Overall 2.65+0.02 15.16£0.13 23.87+0.22 33.11£0.31
Generation > o o >
G-1 2.53+0.03 14.67+0.18 22.35+0.26 30.14+0.39
G-2 2.65+0.02 16.31+£0.14 25.02+0.20 33.25+0.26
G-3 2.6610.03 14.98+0.16 23.83+0.26 33.72+0.36
G-4 2.77+0.06 14.67+0.37 24.29+0.75 35.33+1.05
Sex o - - -
Male 2.731£0.02 15.931£0.15 25.80+0.25 37.04+0.37
Female 2.58+0.02 14.39+0.15 21.94+0.26 29.18+0.35
Type of birth *x o o o
Single 2.93+0.03 17.44+0.20 25.94+0.31 34.25+0.42
Multiple 2.38+0.02 12.88+0.12 21.80+0.22 31.97+0.32

** - Significant (P<0.05)

Generation-wise ewe productivity efficiency of Avishaan
ewes (2011-2022)

488, 426 and 889 g, respectively. The tupping and
lambing rate on tupped basis was 109.09 and 104.04%,
respectively. Survivability at 0-3, 3-12 months and adult

Overall 4.34 21.57 stage in Malpura was 82.39, 99.15 and 94.87%,
Generation respectively. A total of 236 (109 male and 127 female)
G-1 3.97 20.10 animals were sold / distributed to farmers.
G-2 4.47 24.17
G-3 4.43 19.67
G4 4.52 19.73
Type of birth
Single 2.91 14.76
Multiple 511 25.23

Under multi location field testing programme, a total of
152 (74 male and 78 female) Avishaan sheep
possessing FecB gene were provided to farmers and
government agency of Rajasthan, Haryana, Himachal
Pradesh and Karnataka.

Genetic improvement of Malpura sheep

for mutton production in farm and field

Mega Sheep Seed Project

Malpura ram

PK Mallick, SS Misra, Arun Kumar, AS Mahla, RS Godara and

Y Meena
In the field flocks of 3 centres, a total of 57 farmers from

At farm, the overall least squares means of body
weight in Malpura lambs at birth, 3, 6 and 12 months of
age were 3.26, 15.25, 26.70 and 32.69 kg,
respectively. The overall least squares means for ADG
during 0-3 and 3-6 months were 132.12 and 105.63 g,
respectively. The least squares means for 1% six
monthly, adult six monthly and adult annual GFY were

20 villages were followed. A total of 3349 animals
(including 2211 breedable ewe) were covered. The least
squares means for body weights at birth, 3, 6 and 12
months of age were 3.17, 14.51, 19.26 and 31.76 kg,
respectively. Out of 2211 ewes available, 1463 lambing
were recorded with a lambing rate of 66.16%. The
annual GFY was 1113 g.
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Growth and reproductive performance of different

genotypes
Av. body weight (kg)
Birth 2.63 3.37 3.26
3 month 13.97 17.00 15.25
6 month 23.48 26.54 26.70
12 month 30.68 32.80 32.69
Reproduction
Tupping% 100.40 101.76 109.09
Lambing% 92.06 84.97 104.04
(tupped basis)
Litter size at birth 1.72 1.04 1.05
Type of births (%)
Single 37.07 91.84 88.35
Twins 48.71 8.16 11.00
Triplets/Quadruplets 14.22 - 0.65
Mean GFY (kg)
1% six monthly 0.457 0.623 0.488
Adultannual 0.791 1.054 0.889
Annual survival (%)
0-3 Month 76.28 86.27 82.39
3-12Month 97.40 95.73 99.15
Adult 96.74 96.33 94.87

Genetic improvement and development

of Patanwadi as dairy sheep

Institute project: AGB/01/02/21-25

PK Mallick, RC Sharma, Arvind Soniand RS Godara

The overall least squares mean body weights at birth,
3, 6 and 12 months of age were 3.37, 17.00, 26.54 and

Patanwadi ram

32.80 kg, respectively. Average daily gain in body
weight from 0-3 and 3-6 and 6-12 months were 149.91,
100.77 and 40.09¢, respectively. In male, the average
body weights at 1, 2, 3 and 4 yr of age were 37.9, 54.7,
60.4 and 61.2 kg respectively while in female at 1, 2, 3,
4,5, 6 and >6 yr of age were 31.3, 35.8, 40.3, 41.3,
40.9,40.3 and 40.0 kg, respectively.

The average daily milk yield for 70 days of lactation
was 0.754 kg. The proportion of ewes with average
daily milk yield of >0.90, 0.75 t0 0.90, 0.50 to 0.75 and
<0.50 kg was 26.80, 23.71, 44.21 and 4.12%,
respectively.

Average daily milk yield (kg) of Patanwadi at different
stage of lactation

Overall 0.754  0.845 0.665 0.498

Parity NS NS NS NS
1% 0.765 0.855 0.683 0.492
2" 0.761 0.860 0.650 0.530
3¢ 0.770  0.873 0.669 0.508
>4" 0.720 0.795 0.657 0.463

Season > > NS NS
Spring 0.706  0.777 0.637 0.465
Autumn 0.802 0913 0.692 0.532

The correlation between milk yield and udder
measurementat different weeks of lactation exhibited
that milk yield was significant on all occasions of udder
measurements.

Correlation between milk yield and udder measurement
in different weeks of lactation in Patanwadi sheep

Milk yield(kg) 0.842 0.913 0.646 0.519
Udder (cm)
Circumference 36.53* 35.19* 32.53** 30.86**
Depth 14.02** 13.44* 12.66* 12.03
Width 13.51 13.03 1250 11.88**
Teat (cm)
Distance 13.08* 12.63* 1227 177
Length 4.45 4.55 412 3.85

Circumference 6.67 6.65* 6.18 6.02

Annual tupping and lambing rate on tupped basis was
101.76 and 84.97%, respectively. The survival rates

during 0-3, 3-12 months and adult stages were 86.27,
97.35 and 96.33%, respectively. First six monthly and
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adult annual GFY were 0.623 and 1.054 kg,
respectively. A total of 77 (48 male and 29 female)
Patanwadi sheep were sold during the year.

Improvement of Marwari sheep for

carpet wool production through
selection

Network Project on Sheep Improvement

Ashok Kumar, HK Narula (up to 30.04.2022), Nirmala Saini
(from 01.05.2022), Ashish Chopra, Madan Lal and Kamlakar
Gurao

The overall least squares mean body weights at birth, 3,
6 and 12 months of age were 3.0, 16.0, 22.5 and 30.2 kg,
respectively.

Marwari ram

The least squares means for lamb's 1* wool clip was
730.0 g. The least squares means for adult's annual,
spring and autumn clips were 1175.0,599.0 and 549.0 g,
respectively. The overall means for fibre diameter,
staple length and medullation were 36.88 p, 6.39 cm and
46.61%, respectively. The tupping and lambing rates on
tupped basis were 96.22 and 92.10%, respectively. The
average age at first service and lambing was 440 and
630.5 days, respectively .The average weight at first
service and lambing was 27.1 and 30.1 kg, respectively.
The overall survivability of Marwari sheep was 98.88%.
A total of 197 Marwari sheep were to the farmers of
breeding tract for rearing and genetic improvement in
the animals.
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of Magra sheep in field conditions

l Evaluation and genetic improvement

Network Project on Sheep Improvement

Ashish Chopra, HK Narula (up to 30.04.2022), Nirmala Saini
(from 01.05.2022), Ashok Kumar and Kamlakar Gurao

Farm unit. The overall least squares means of body
weights in Magra lambs at birth, 3, 6 and 12 months of
age were 3.11, 14.85, 21.78 and 30.38 kg, respectively.
The overall least squares means for ADG during 0-3, 3-6
and 6-12 months were 130.31, 76.28 and 40.26 g,
respectively. The least squares means for lamb's 1* and
2" wool clips were 983.13 and 454.41 g, respectively.
The least squares means for adult's annual, spring,
autumn and winter clips were 1771.38, 498.73, 831.94

Magra ram

and 402.01 g, respectively. The overall means for fibre
diameter, staple length and medullation were 35.82 y,
7.44 cm and 30.81%, respectively. The overall tupping
and lambing rate on tupped basis was 97.74 and
89.86%, respectively. The overall survivability of Magra

sheep was 96.50%. A total of 104 animals 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 7068 sheep (including 4425 breedable ewes).
The overall means of body weight in Magra lambs at
birth, 3, 6 and 12 months of age were 2.97, 14.09, 21.28
and 27.23 kg, respectively. The overall average adult six




Annual Report 2022

Comparative performance of wool type sheep breeds

Mean body weight (kg)
Birth 3.02 3.00
3 month 18.09 16.00
6 month 26.02 22.50
12 month 27.00 30.20
Reproduction
Tupping% 98.05 96.22
Lambing% (tupped basis) 94.70 92.10
Mean GFY (kg)
1% Clip /six monthly 0.868 0.730
Adultannual 2.096 1.175
Wool quality
Staple length (cm) 6.45 6.39
Fiber diameter () 30.71 36.88
Medullation (%) 11.40 46.61

3.1 3.35 3.99 3.59
14.85 18.00 18.35 14.06
21.78 20.82 23.15 20.82
30-38 325 35.67 27.59
97.74 94.82 96.07 95.48
89.86 92.72 83.67 90.00
0.983 1.080 1.125 0.880
1.771 1.485 1.910 1.320
7.44 7.15 5.51 3.81
35.82 31.34 21.52 19.12
30.81 46.95 0.00 0.18

monthl GFY per clip was 571.85 g. The overall lambing
rate was 73.01%. A total of 7423 enterotoxaemia, 3530
sheep pox, 5000 PPR vaccination and 10505
anthelmintic drench were performed in the field. Atotal of
8 breeding rams were purchased from field and a total of
45 breeding rams were given to adopted sheep farmers
from Institute farm as per the mandate of the project.

Genetic improvement of Chokla sheep

for carpet wool production

Institute project: ARC/02/01/20-25

Ashish Chopra, HK Narula (up to 30.04.2022), Nirmala Saini,
Ashok Kumar and Kamlakar Gurao

The overall least squares means body weights in Chokla
lambs at birth, 3, 6 and 9 months of age were 3.20,
18.09, 26.02 and 27.00 kg, respectively. The overall
least squares means for ADG during 0-3 and 3-6 months
ofage were 165.58 and 110.98 g, respectively.

The least squares means for lamb's 1%, 2™ and 3" wool
clips were 867.97, 628.20 and 557.61 g, respectively.
The least squares means for adult's annual, spring,
autumn and winter clips were 2096.32, 761.67, 808.26
and 516.76 g, respectively. The overall means for fibre
diameter, staple length and medullation were 30.71 p,
6.45 cm and 11.40%, respectively. The overall tupping
and lambing rate on tupped basis was 98.05 and
94.70%, respectively. The overall survivability of Chokla
sheep was 96.83%. A total of 105 animals (47 male and
58 female) were sold / distributed to farmers.

Chokla ram

Genetic improvement of Bharat Merion
and Gaddi Synthetic sheep under sub-

temperate climatic condition for fine
wool production

Institute project: NTRS/03/01/20-25

Abdul Rahim, OH Chaturvedi and Rajni Chaudhary

In Bharat Merino and Gaddi Synthetic lambs born during
spring 2022, the overall average body weights at birth, 3
and 6 months of age were 3.69, 14.93 and 21.21 kg and
3.59, 14.06 and 20.82 kg, respectively. For lambs born
during spring 2021, the overall average body weight at
12 months of age was 27.59 kg.
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3 -"",‘ i = --4.. "i.&..-_ _:
Synthetic ram at NTRS, Garsa

The annual tupping and lambing rates on tupped basis
were 95.48 and 90.00% in both the breeds. First six
monthly GFY in Bharat Merino and Gaddi Synthetic
lambs were 0.92 and 0.88 g, respectively. Adult annual
GFY were 1.21 and 1.32 kg in Bharat Merino and Gaddi
Synthetic, respectively. The staple length, fiber diameter
and medullation were 3.87 and 3.81 cm, 19.30 and
19.12 p and 0.29 and 0.18%, respectively in first six
monthly wool clip from Bharat Merino and Gaddi
Synthetic lambs, respectively. The overall annual
equivalent average death rate (EADR) per 1000 animal
days at risk was 0.21 and 0.17 in Bharat Merino and
Gaddi Synthetic sheep, respectively.

A total of 47 Bharat Merino (32 males and 15 females)
and 57 Gaddi Synthetic (33 males and 24 females) were
sold to State Animal Husbandry Department and
farmers in the temperate Himalayan region of Himachal
Pradesh for geneticimprovement of farmers' flocks.

Performance improvement of Bharat

Merino sheep through selective breeding

Institute project: SRRC/04/01/20-25

P Thirumurugan, SMK Thirumaran (upto 31.03.2022), G
Nagarajan, AS Rajendiran (upto 31.03.2022), K Pachayaippan,
S Rajapandiand G Murali

At farm, the overall least squares means of body weight
in Malpura lambs at birth, 3, 6 and 12 months of age
were 3.26, 15.25, 26.70 and 32.69 kg, respectively. The
overall least squares means for ADG during 0-3 and 3-6
months were 132.12 and 105.63 g, respectively.
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Bharat Merino ram

The tupping was 96.07% for spring season. Lambing
rates on tupped basis was 83.67%.The average annual
adult GFYs were 2.12 kg in male and 1.70 kg in female.
The average 1% six monthly GFYs were 1.06 and 1.19 kg
for male and female lambs, respectively. Average fibre
diameter, medullation and staple length were 21.52,
0.00% and 5.51 cm, respectively. The survivability
between 0-3 months, 3-6 months, 6-12 months and
adults was 97.20, 99.14, 95.78 and 98.71%,
respectively. A total of 151 sheep (69 male and 82
female) were sold to farmers of Karnataka and Tamil
Nadu for breed improvement.

Genetic improvement of Avikalin

sheep through selective breeding

Institute project: SRRC/04/02/20-25

K Pachaiyappan, SMK Thirumaran, P Thirumurugan, G
Nagarajan, AS Rajendiran (upto 31.03.2022), S Rajapandi
and G Murali

The overall average body weights of Avikalin at birth, 3, 6
and 12 months of age were 3.35, 18.00, 20.82 and 32.15
kg, respectively. The average daily gain during 0-3, 3-6
and 6-12 months were 162.8, 31.3 and 62.9 g,
respectively. The tupping was 94.82% for spring
season. Lambing rate on tupped basis was 92.72%.

The average annual adult mean GFYs were 1.83 kg in
males and 1.24 kg in females. The average 1% six
monthly GFYs were 1.12 and 1.04 kg for male and
female lambs, respectively. Average fiber diameter,
medullation and staple length were 31.34y, 46.95%
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Avikalin ram

and 7.15 cm, respectively. The survivability between 0-3,
3-6, 6-12 months and adults was 99.20, 99.00, 93.10 and
99.42%, respectively. Atotal of 85 sheep (27 males and 58
females) were sold to farmers for breed improvement.

Genetic improvement of Sirohi goats

for meat and milk production

AICRP on Goat Improvement

SS Misra, PK Mallick, Arun Kumar, SMK Thirumaran and
Srobana Sarkar

The overall least squares means for body weights of
kids (born during 2021-22) at birth, 3, 6 and 12
months of age were 3.20, 12.23, 22.14 and 28.96 kg,
respectively. The average daily gain was 100.16 and
73.26 g from 0-3 and 3-12 months of age,
respectively.The least squares means for milk yield
at 90 days milk, 150 days, total lactation and
lactation length of does kidded during 2021-22 were
85.76, 122.70, 129.18 litres and 173.95 days,
respectively. The effect of lactation order was
significant on all these traits. The annual tupping and
kidding rate on tupped basis was 88.98 and
103.14%, respectively with a litter size of 1.24.

The annual mortality rates in 0-3, 3-6, 6-12 month age
group and in adults were 7.82, 4.62, 0.00 and 2.42%,
respectively. A total of 369 goats (167 males and 202
females) were sold/distributed to farmers, Government
and non-government agencies for improvement of their
goats for meat and milk production.

Consortium Research Platform on
Agrobiodiversity

Inter-institutional Project

Rajiv Kumar and RS Godara

Atotal of 15 marginal ear tissue samples from Patawadi,
Malpura and Kendrapada sheep were collected. Tissue
explants were cultured as per standard protocol.
Viability of cells was determined by trypan blue dye
exclusion method. Passage 4 (P4) cells (70 vials) were
preservedinLN,.

Cell preservation: A- Tissue explants; B- Cell migration;
C- Trypan Blue dye exclusion assay; D, E- Fibroblast
cells (Passage 3)

Skin fibroblast primary cultures (stored in LN,) from
Malpura and Patanwadi sheep were checked for quality
by thawing and sub-culturing. After cryopreservation
process, two preserved cryovials of male sheep (P-4)
were recovered from the -196°C after 6 months of
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storage for cell reseeding. The cell population before
freezing in one vial was ~1x10°. The preserved cells and
medium were transferred to sterile tube and centrifuged
at 1800 RPM for 10 min. Supernatant was removed and
the cells were sub-cultured in a T25 flask containing
DMEM with 10% FBS and 1x antimicrobial solution. To
determine the PDT (population doubling time), cells
were plated into 4 well plate, cells were counted twice a
day at 12h interval up to 132 h and mean cell number
were plotted against the time. Three phases viz, lag, log
and stationary were observed for 1, 4 and 1 day,
respectively.

40000
30000
20000

10000

12 18 24 36 48 60 72 84 96 108 120 132

Population doubling time (h) of cryopreserved cells

The average viability before freezing and after thawing
was 90-95%. Furthermore, the cells could grow several
passages (9) after thawing which demonstrated the
optimal cell culture condition and healthy growth of Ear fibroblasts cells from Malpura sheep

fibroblast cells. before and after preservation
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ENHANCING PRODUCTIVITY OF SHEEP BY
NUTRITION AND REPRODUCTION

Augmenting mutton production and
its value addition through rumen

manipulation and economic feed
formulation

Institute project: NUT/01/01/20-25

AS Rajendiran (from 26.04.2022), RS Bhatt, Srobana Sarkar
and Arvind Soni

Nutrition of Malpura ewes during late pregnancy
(last 4 weeks of gestation) and assessing the lamb
performance: A study was conducted on advanced
pregnant Malpuraewes (71) with two levels of crude
protein (16.0 and 18.5%) with or without
supplementation of calcium soap (2%). The ewes were
randomly grouped in four groups as T1: Control (16%
CP), T2: high CP (18.5%), T3: high energy (2% Ca soap
+ 16% CP) and T4: high energy with high CP (2% Ca
soap + 18.5% CP). In addition to 6 h of grazing, all the
ewes were offered 400 g concentrate feed per head per
day from 4 to 6 weeks prior to lambing and continued for
10 to 12 weeks post-lambing. Birth weight of lambs was
maximum (3.84+0.03 kg) in high protein ration and
followed by in high energy ration (3.63+0.03 kg).
Similarly, weaning weight was highest (22.64+0.19 kg)
in high protein ration supplemented group with an ADG
of208.8 g. Itwas concluded thatincreased protein level
(18.5% CP) of ration has definite positive influence on
higher body weight at birth and weaning in Malpura
lambs. Further it is suggested to have a minimum of 16%
CP in pregnant sheep ration so as to increase the birth
weight of lambs followed by higher weight at weaning
which will eventually reduce the age at slaughter with
desired body weight.

Partial replacement of concentrate by feeding pea
(Pisum sativum) straw to Malpura ewes: Pea straw is
a new roughage feed resource for livestock feeding.
Looking into its proximate composition a study was
conducted on its feeding potential in adult ewes. Adult
Malpura ewes (30) were divided randomly into three
groups. Group 1 was kept as control and fed 300 g
concentrate and ad libitum cenchrus hay. In test group 1,

concentrate was reduced to 250 g and roughage fed
was a mixture of cenchrus + pea straw (50:50), whereas
in test group 2, concentrate was further reduced to 200 g
and roughage fed was pea straw only. Pea straw
consists of 8.8% CP and is a source of digestible fibre.

Composition of Pea straw

Dry matter 91.3
Organic matter 941
Total ash 5.9
Crude protein 8.8
Ether extract 1.8
Neutral detergent fiber 68.7
Acid detergentfiber 52.0
Lignin 10.1
Hemicellulose 16.7
Cellulose 41.9

Adding pea straw in the feeding of ewes increased
protein and energy intake and improved digestibility of
these nutrients. Rumen fermentation revealed a shift
towards more propionic and low butyric acid production.
Ewes fed on pea straw even by lowering concentrate
feeding resulted in higher body weight revealing that by
feeding pea straw the concentrate feeding can be
lowered by 1/3“i.e. from 200 g instead of 300g.

Silage feeding by partial replacement of
concentrate in Avishaan ewes: Two types of silage
were made of hybrid Napier grass harvested at pre-
bloom stage, chaffed fresh and divided into two lots. To
bring down the moisture content to 65%, dry maize
stover and dry ardu leaves were added at 15% in lot
one and two, respectively. In each lot, 1.0 kg
molasses/ 100 kg material was sprinkled over, mixed
and whole material was packed in plastic drum,
compressed and sealed to make it airtight. This
material was kept and stored for 90 days till it was
converted into silage. Based upon the silage pH, it was
graded in the 'Good' quality and its dry matter varied
from 39.0 and 42.0% and crude protein 9.2 and 10.9%
in silage 1 and 2, respectively.
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Preparation of silage in plastic drums

Adult Avishaan ewes (24) were divided into three groups.
Ewes in conventional (control) were fed on 300 g
concentrate and ad libitum cenchrus grass. In Silage-1 and
Silage-2 group, ewes were offered 200 g concentrate and
ad libitum respective silage. Experiment conducted for 60
days and in between a metabolic trial was conducted. In the
end, rumen liquor samples 4 h post feeding from each ewe
were collected to study the rumen fermentation.

Silage ready for animal feeding

Plane of nutrition revealed higher DCP and lower energy
intake with silage feeding. Digestibility of all the nutrients
was improved with silage feeding. Silage feeding
revealed higher ruminal microbial nitrogen synthesis.
Ewes maintained similar body weight in all the treatment
revealing that silage feeding in adult Avishaan sheep is
advantageous even after reducing concentrate feeding
by 1/3" of supplementation.

Effect of adding Hedge lucerne at graded level on
the performance of Malpura weaner female lambs:
Weaner Malpura lambs (30) were divided into three
groups and fed three different types of feed blocks. Feed
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block-1 were made by mixing 65 parts concentrate, 5
parts molasses and 30 parts cenchrus hay. Feed block-2
were made by mixing 65 parts concentrate, 5 parts
molasses 15 parts cenchrus hay and 15 parts chaffed,
dried hedge lucerne. In feed block-3, all the cenchrus
grass was replaced with chaffed, dried hedge lucerne.
These feed blocks were fed ad libitum up to sixty days to
female lambs in groups.

Hedge lucerne

Average daily gain was 108.8, 96.3 and 79.3 g in feed
block-3, 2 and 1, respectively. Similarly, the feed
conversion ratio was also improved with the
incorporation of hedge lucerne. It was concluded that
hedge lucerne at 30% level is advantageous in the ration
of finisher female lambs.

Veterinary Type Culture - Rumen

Microbes

Network Programme

Srobana Sarkar and RS Bhatt

Isolation and characterization of tannin degrading
bacteria: From sheep rumen fed tannin rich diets, six
isolates of tannin degrading bacteria were isolated,
sequenced and submitted to VTCC repository, ICAR-
NIANP Bengaluru. All isolates belonged to family
Enterobacteriaceae and were obligatory anaerobes,
showed negative response against catalase and indole
production test. All isolates were MR positive except
RSAA71. All isolates were unable to ferment glucose
and produce gas. Citrate was utilized by RSAA70,
RSAA71, RSAA73, while RSAA69, RSAA72 and
RSAA74 did not utilize citrate. Isolates RSAAB9,
RSAA70 and RSAA72 showed negative response to VP
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test, whereas rest of the isolates was VP positive.
Isolates showed varied response against the different
sugar moieties. All isolates were fully utilized glucose,
while sorbitol was not utilized by the isolates except
RSAA73 and RSAA74. Lactose was not utilized by
RSAAG9 and RSAA71 while, rhamnose and adonitol
was not utilized by RSAA69 and RSAA72. Arabinose
and mannose was not utilized by all the isolates except
RSAA72. Tannin acyl hydrolase activity (pmol/min)
ranged from 4.13 to 9.15. Maximum and minimum
tannase activity was showed by isolate RSAA73 and
RSAAT71, respectively.

10 RSAA73

91RSAA69
8 RSAA74

61 RSAA70 RSAA72

RSAA71
4-
3
24
14
0-

Tannase (Tannin acyl hydrolase) activity of different
isolates of tannin degrading bacteria

Tannia acyl hydrolase activity
(Mmol/min)
T

Estimation of methane emission

under different feeding systems and
development of mitigation strategies

ICAR Network/ outreach project

RS Bhatt and Srobana Sarkar

Comparative methane emission and microbial
nitrogen synthesis in sheep fed Blepharis scindica
based silage and complete feed block : Blepharis
scindica (Unt- Kantella), a barren land weed was
harvested in succulent stage and chaffed. It was divided
in three lots. To 1* lot, 15 kg dry lemon grass straw per
100 kg chaffed material (Silage 1), to 2™ lot, 15 kg dry
Napier grass per 100 kg chaffed material (Silage 2) and
to 3“ lot, 15 kg dry tree leaves (Silage 3) were added. To
each lot, 1 kg molasses/ 100 kg material was sprinkled
over. All the material was mixed properly, filled and
compressed in plastic drum, covered and sealed
properly to make it airtight. For making complete feed
blocks, 100 kg chaffed B. scindica and 15 kg dry tree
leaves were mixed and sun dried. To 50 kg of this

material, 45 kg of lamb ration and 5 kg of molasses was
added mixed together and converted into complete feed
block with feed block making machine. Whole material
was kept for 90 days.

Feeding trial was conducted on 32 adult Avishaan ewes
divided into four groups and fed individually. The ewes
were fed ad libitum silage for first 10 days and
accordingly silage level and concentrate
supplementation was decided. Ewes fed complete feed
block were offered similar amount of dry matter.
Feeding trial was conducted for 60 days wherein a
metabolic trial was conducted and estimated methane
emission from each animal. It was observed that feeding
of silage containing lemon grass resulted in 26.32 and
6.02% less methane emission as compared to napier
grass and tree leaves, respectively.

Comparative methane emission in different sheep
breeds: Experiment was conducted on 24 adult
Malpura, Avishaan and Patanwadi ewes (8 of each
breed). The ewes were fed individually a complete feed
block made of concentrate: cenchrus hay (30:70) @ 3%
of body weight. After 28 days of feeding, methane
emission from six ewes of each breed was estimated
with SF; tracer technique. Thereafter, a metabolic trial
on these animals was conducted to assess the
comparative nutrient utilization and microbial nitrogen
synthesis. At the end, rumen liqueur samples from each
animal were collected for rumen fermentation
characteristics and metagenomic studies.

Collection of methane

Results revealed minimum methane emission in Malpura
ewes followed by Avishaan and maximum in Patanwadi
ewes.
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Nutritional and physiological

approaches for enhancing reproductive
performance in animals

AICRP
RS Bhatt, Srobana Sarkar and AS Mahla

Effect of herbal blend on the reproduction
performance and seminal attributes of Malpura rams:
An herbal blend was made by mixing different feed
ingredients rich in essential oils, protein and minerals as
well as herbals having aphrodisiac and stimulatory effect
on male reproduction. It was added in the diet of 10
Malpura rams (@ 50 g/day) by replacing same amount of
concentrate (50 g blend+250g concentrate). Another
group of 10 rams was kept as control and fed 300 g
concentrate daily. All rams were tested for reproductive
performance and seminal attributes before and after 50
days of feeding the herbal blend as well as one month after
withdrawal of herbal blend.

Composition of herbal blend

Dry matter 97.6
Crude protein 18.8
Ether extract 8.8
Total Ash 53
Neutral detergentfibre 28.5
Acid detergent fibre 18.1
Hemicellulose 8.5
Cellulose 104
Lignin 9.6

Herbal pellets developed for rams
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The numbers of total ejaculates within 4 min observation
period from herbal treated rams were 36.6% higher than
control. The mean number of ejaculates on each day of
the observation were also significantly higher after one
(2.97+0.14 vs 2.03+0.10), two (2.50£0.15 vs 1.97+0.12)
and three (2.1940.12 vs 1.69+0.10) months of treatment.
A total 92.6 and 46.3% of treated rams ejaculated twice
and thrice, respectively within 4 min period, while the
corresponding proportion in control rams was 75.9 and
12.0%, respectively.

The results for the ejaculation time show that the herbal
treated rams took shorter time in ejaculation compared
to the control group for all the time points measured i.e.,
day 0, 2, 4, and 6 of a week. Overall, the time taken for
the first ejaculate was significantly decreased by 10
(3.2+3.91 vs 37.9+5.10 s) and 3 times (11.2+4.93 vs
34.7+5.48 s) in herbal treated rams as compared to the
control after one and two months of treatment,
respectively. The carry over effect of the herbal
treatment on ejaculation time for the first ejaculate was
not observed during third month; however, the overall
time for the first ejaculate at 4 observation days during all
the three months was three times lower in the herbal
treated rams than the control (10.9+£2.65 vs 33.2+3.54
s). Similarly, the time taken for the 2™ ejaculate was also
significantly lower in herbal group than the control after
one (61.1£5.91 vs 112.2+7.41 sec) and two months
(84.848.40 vs 119.9+9.68 sec) of treatment.The overall
mean time of all the time-points during three months
study (82.0+4.66 vs 118.9+5.5 sec). However, there was
no significant effect of the treatment on the 3" ejaculate
time. Overall, the herbal drug-treated group had
significantly shorter ejaculation time compared to the
control group for all three ejaculates combined.

Mean semen volume from all the ejaculates in a single day
was also higher in treatment rams than the control after
one (1.861£0.15 vs 1.24+0.09 ml), two (1.421+0.10 vs
1.164£0.09 ml) and three (1.59+0.12 vs 1.22+0.08 ml)
months of supplementation. No treatment effect on the
sperm concentration in the ejaculated semen was
observed; however, the total sperm countin herbal treated
rams were higher than the control after one
(8228.41+814.05 vs 6507.1+552.18 billion sperm) and
three (7411.6+648.31 vs 5435.94560.26 billion sperm)
months of the supplementation. The sperm motility and
kinetic parameters remained similar in both the groups.
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Effect of increasing protein and energy density in the
diet of pregnant and lactating Avishaan ewes: Sixty
adult cyclic Avishaan ewes were bred and examined for
fetus number after three months of pregnancy. Based
upon the fetus status examined (single, twin and triplet)
ewes were divided into two groups and fed two different
types of concentrate (Control- 20% CP and 2.8 Mcal of
DE; Test- 22% CP and 3.0 Mcal of DE). Concentrate was
fed @ 500 g /ewe/day along with 6 h grazing. After
lambing, based upon the lamb number born, the ewes
were again divided into two groups and fed the same
concentrate @ 500 g along with gram straw @ 300
g/ewe/day during night. These ewes were also grazed for
6 h daily. Weekly milk suckled by the lambs, weekly body
weight of lambs and fortnightly ewe weight was recorded.
A digestibility trial during gestation and lactation was
conducted on six ewes of each group.

Results revealed that extra nutrient supplementation had
no positive effect on prolificacy of ewes. However, positive
effect was observed on pre-parturition weight of ewes.
Birth weight of lambs revealed positive effect in single and
twin born. Average daily milk suckled per lamb revealed
higher value in test group and suggesting positive effect of
higher plane of nutrition during lactation. Weaning weight
of lambs and average daily gain was higher in ewes fed
test diet compared to control feed.

Mean milk suckled during three month period

Single
Control 0.662+0.139
Test 0.722+0.156
Twin
Control 0.421+£0.095
Test 0.427+0.094
Triplet
Control 0.396+0.052
Test 0.462+0.064

Nutritional and immunomodulatory

potential of selected herbs of arid
climate as feed additives in sheep

Institute project: ARC/02/02/20-23

Nirmala Saini, Chandan Prakash (up to 24.03.2022) and
Ashok Kumar

Feeding trial was conducted for evaluating nutritional
and immunomodulatory significance of Tinospora

cordifolia stem powder as feed additives in 24 weaner
lambs. The lambs were divided into four groups and fed
groundnut fodder ad libitum along with 300-400 g
concentrate and 8 hr grazing daily. In addition, lambs
were supplemented with T. cordifolia stem powder @
0.0 (G0), 0.5 (G1), 1.0 (G2) and 1.5 (G3) g/kg body
weight. Dry matter intake and metabolic body weight
were similar in all groups. Final body weight and average
daily gain did not differ significantly among groups
although remained higher in herb supplemented groups
than control group. Feed efficiency in groups G2, G3 and
G1 was higher than control group. No adverse effect of
feeding was observed on liver and kidney functions.

Effect of Tinospora cordifolia stem powder
supplementation in lambs

Feedintake and FCR

DMl (g/day) 672.23  670.77 671.82 676.99
DMI (% Body wt) 3.30 3.36 3.26 3.32
DMI (W°™) 70.00 70.95 69.42 70.48
FCR 10.52 9.76 9.43 9.47
Body weight
Initial (kg) 18.67 8.40 18.37 18.15
Final (kg) 23.58 23.69 23.85 23.65
Gain (kg) 4.92 5.29 5.48 5.50
ADG (g) 63.83 68.72 71.21 71.43
Haematological
Hb (g/dl) 10.03 10.05 10.07 10.10
TEC (x10°/mm?) 9.03 9.21 9.14 9.17
TLC (x10°/mm?®) 10.87 10.93 11.72 11.05
Neutrophil (%) 42.82 42.90 43.08 43.32
Lymphocyte (%) 53.98 54.02 57.27 54.53
Monocyte (%) 2.04 2.05 2.07 2.10
Biochemical
Total protein (g/dl) 6.09 6.00 6.42 5.85
Albumin (g/dI) 297 3.15 3.07 2.96
Total bilirubin (mg/dl)  0.63 0.74 0.69 0.66
BUN (mg/dl) 22.23 22.29 22.49 22.56

It was inferred that feeding of T. cordifolia stem powder
@ 1g/kg body weightis more economical and can be fed
as feed additives to improve the performance of lambs
without any adverse effects.

Identifying novel physiological and
biotechnological interventions to

improve reproductive efficiency of
sheep

Institute project: PHY/01/02/20-25

AS Mahla, SS Dangi and Raghvendar Singh

Effect of a hormonal regimen using GnRH with
intravaginal progesterone sponge on conception

ICAR-CSWRI, Avikanagar \ 109
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rate: Avikesil-S (Intravaginal progesterone sponge) was
inserted in 200 cyclic ewes (2-5 yr old) and kept in situ for
12 days. On withdrawal of the sponge, the ewes were
randomly divided into three groups and carried out fixed-
timed artificial insemination (FTAI) in 177 ewes. Ewes in
the first group (control) were kept without any treatment
(P4; n=63), while ewes in other groups were
administered either with PMSG at sponge withdrawal
(P4+PMSG; n=40) or GnRH analog Bucerelin acetate at
36 h of sponge withdrawal (P4+GnRH; n=74). Al was
carried out after 48 and 56 h of sponge withdrawal using
liquid chilled semen (200 million spermin 0.2 ml) diluted
in egg yolk citrate-glucose diluent. The conception was
determined by non-return rate and transrectal
ultrasonography on D 26 of Al. The conception rate in
ewes synchronized with GnRH protocol was better
(51.35%) than PMSG protocol (37.50%) and control
(47.61%).

Effect of different estrus synchronization protocols
on conception rate in ewes : A total of 95 ewes were
divided into three groups i.e. P4, P4+PMSG and
P4+GnRH and subjected to estrus synchronization
protocol as described earlier. Further, ewes in each
group were further divided and FTAIl was carried out
eitherat48 and 54 hor 36 and 44 h. The conception rate
was measured on the basis of the non-return rate along
with transrectal ultrasonography on D 26 of Al. The
conception rate in ewes inseminated at 36 and 44 h of
sponge withdrawal in a GnRH-based protocol was
better (64.0%) than that of 48 and 56 h (37.5) as well as
the existing PMSG protocol (40.0% in both sub groups).
It can be inferred that the optimal outcome in terms of
conception rate for FTAI with liquid chilled semen can be
achieved by synchronizing ewes with a 12-day P4
sponge and administering a GnRH injection at 36 h after
sponge withdrawal and insemination at 36 and 44 h after
sponge removal.

Effect of n-3 PUFA rich fish oil on ovulation and
prolificacy in prolific Avishaan sheep : Sixty healthy
cyclic ewes (2-4 parity) were divided into three groups
(n=20 each) after estrus synchronization. Following a 7-
day acclimatization period, the ewes were offered their
respective diets for approximately 60 days, covering
four estrous cycles. The three diets included (i) CON:
standard ration in the form of a total mixed ration (TMR),
(i) FO: TMR supplemented with n-3 PUFA-rich fish oil at
0.6 ml/kg BW and (iii) PO: TMR supplemented with palm
oil (rich in saturated and monounsaturated fatty acids).
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Transrectal ultrasonography was carried out on D9 of
each estrous cycle to detect the number of corpora lutea
(CL) indicating ovulation number. At the end of
supplementation ewes were mated with proven rams
twice in estrus at 12 h intervals. Transabdominal
ultrasonography was carried out on D 45 of gestation for
detection of fetal number. Lambing was monitored for
litter size or prolificacy. A Significant treatment and time
effect, as well as their interaction was observed on
ovulation rate which was 44.8 and 37.3% higher in FO
ewes than in the CON and PO groups, respectively at
the end of supplementation.
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Effect of dietary supplementation of n-3 PUFA on
ovulation number in ewes

The fetal rate on D45 of gestation was 39.0 and 25.2%
higher in FO than in the CON and PO groups,
respectively. Similarly, the prolificacy was 25.1 and
15.6% higher in FO than in the CON and PO groups,
respectively. Hence, it may be concluded that the n-3
PUFA-rich diet has the potential to further enhance the
ovulation rate and prolificacy in the prolific Avishaan
sheep.

Effect of dietary supplementation of n-3 PUFA on
proportion of ewes with multiple ovulations

1 10 15 0
>2 90 85.5 100
>3 30 35 85.5
>4 0 5 35

Impact of an insulin-sensitizing drug (metformin) on
preovulatory follicle (POF) turnover, ovulation rate
and prolificacy in ewes: This experiment was
conducted on 46 cyclic Malpura ewes (2-5 yr old, 1-3
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Effect (%) of dietary supplementation of n-3 PUFA on
fertility attributes in ewes

First service conception rate 90 85 80
(18/20)  (17/20) (16/20)
Overall conceptionrate 86.4 78.3 75.0
(19/22)  (18/23) (18/24)
Fetal rate on D 45 of 2.00 2.22 2.78
gestation (38/19)  (40/18) (50/18)
Ewes with multiple 78.95 83.33 94.44
fetuses on D45 (15/19)  (15/18) (17/18)
Prolificacy 1.95 2.1 2.44
(37/19)  (38/18) (44/18)
Ewes with multiple births 73.7 83.3 88.9
(14/19)  (15/18) (16/18)
Ewes with 23 lambs 21.0 27.8 31.1
(4/19) (5/18) (6/18)

parity). Following estrus synchronization, the ewes were
divided into two groups (n=23 each). The ewes of
treatment group (MET) received a daily oral dose of
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metformin @ 500 mg/head for around 12 wk, spanning
five estrous cycles, as against ewes in untreated control
(CON).All the ewes were matted with proven rams at the
end of treatment. Ultrasonographic ovarian scans were
carried out on every estrus and D 9 of each cycle to
evaluate the number and diameter of POFs and corpora
lutea (CL), respectively. A comprehensive assessment
was conducted on circulating hormones including,
estradiol, progesterone, androstenedione and insulin as
well as metabolic indicators like glucose, and lipid profile
parameters. By the end of the medication, the treatment
showed a stimulatory effect on follicular turnover with a
53.2% rise in the number of POFs. It further elevated the
ovulation rate by 67.4%, with a higher proportion of ewes
in the MET group having multiple ovulations compared
tothe CON (82.6 vs. 30.4%, respectively). The MET group
exhibited an increase in fetal rates compared to the CON
groupon both D 30 (1.57 vs. 1.15)and D45 (1.43 vs. 1.15)
of gestation. The plasma estradiol, insulin, glucose, total
cholesterol and LDL-cholesterol concentrations were
lowerinthe MET ewes thanin the CON.
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Effect of metformin treatment on preovulatory follicle turnover and on ovulation rate in Malpura ewes
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Effect of metformin treatment on plasma glucose, total cholesterol, LDL-cholesterol and HDL-cholesterol

concentration in non-prolific Malpura ewes

The findings of the present study indicate that metformin
can augment POF numbers, ovulation rate, and
prolificacy in ewe concurrent with reduced plasma
estradiol, insulin, glucose, and cholesterols. Thus,
unveil a new insight into metformin's implication in
prolificacy improvementin small ruminants.

Indexing climatic stress and

development of climate resilient shelter
system for commercial sheep farming

Institute project: PHY/01/03/20-25

Vijay Kumar, SS Dangi, Srobana Sarkar and Raghvendar
Singh

With the objective to index the climatic stress on sheep
primarily the physiological and hormonal indices of
sheep under gradients of microclimate temperature in
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climate chamber, 24 adult Malpura rams (52.24 kg in
body weight) maintained in semi open sheds were
randomly distributed into three groups (8 each). Gr-1
rams were exposed to thermal stress from 10.00 to
14.00 h in climate chamber at temperatures 30, 35, 40
and 45°C. Gr-2 rams were kept in the natural
micrcoclimate in semi open sheds as ambient control.
Gr-3 rams were maintained at 23°C in climate chamber
for 4 h from 10.00 to 14.00 h as thermoneutral control.
The recovery period except in Gr- 1 and 2 was for 2 h at
23°C following the thermal exposure. The thermoneutral
control was decided on the basis of Temperature
Humidity Index (THI). All the meteorological elements,
physiological responses and stress hormones were
estimated in the respective groups at three equal time
intervals between 10.00 to 14.00 h. Pre exposure values
were observed at 06.00 and 10.00 h and post recovery
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at 16.00 h. All the physiological responses, the
respiration rate and pulse rates exhibited significant
increase during the heat stress. The skin surface and
rectal temperatures were also significantly higher during
heat stress at 40 and 45°C. The circulating cortisol
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increased significantly at 40 and 45°C, while the
increase in T, was moderate at 40 and 45°C. The results
have given sufficient insight into the physiological
response and circulating hormonal dynamics of sheep
exposed to heat stress.

e 2.40h HE mm 4h Heat EXP == 2h Post EXP
12
10
z
£ 84
& Pulse rate
&
i
o
24
0

704 Circulating cortisol

Plasma Cortisol (nM/L)

60 Circulating T,

Plasma T4 (nM/L)
IS
o

0 B

23°C 30°C 35°C 40°C 45°C Shd

21.78THI 2g3gTHI  32.69THI  38.27THI  41.3THI  34.46-
35.57THI

Microclimatic Temperature (°C)/THI

Mean physiological responses and stress hormones during heat stress (10.00 to 14.00h) in in Malpura rams

Evaluation and validation of bioactive

potential of sheep milk

Institute project: PHY/01/04/20-25

Raghvendar Singh and Vijay Kumar

Comparative composition of colostrums and milk of
Dumba (Fat-Tail/rump) ewe: After parturition,
colostrums/milk samples were collected every day for
15 days from healthy Dumba ewes maintained under
intensive management system at ICAR-CSWRI,

Avikanagar. All the samples were analyzed for gross
chemical composition. The composition for fat,
protein, lactose, SNF and salts of colostrum samples
collected on the first day postpartum was 11, 7.40,
11.18, 20.23 and 1.65 g%, respectively, which was
significantly higher than the corresponding values
recorded on the 15" day milk samples.

Evaluation of antioxidative property Dumba (Fat-
Tail/rump) ewe milk: Whole milk samples of Dumba
ewes were collected, defatted and estimated total
protein. Proteolytic hydrolysis of processed milk was
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and temperature for three hour. During the hydrolysis,
samples hydrolysates were collected at 0, 0.5, 1.0, 2.0
and 3.0 h and processed to assess production of
bioactive peptides and determination of total anti
oxidative capacity (TAC) using ABTS assay. The %
increase in TAC was significantly higher in all the
samples after hydrolysis and ranged from 80 to 134 in
trypsin hydrolysate and from 5 to 51 in alpha-
chymotrysin hydrolysate. The highest % increase in TAC
of papain hydrolysate was recorded at 2 h incubation
with enzyme. The milk protein hydrolysates were also
assessed using SDS-PAGE to study protein and peptide
profiles produced using different digestive enzymes.
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Bioactive sheep milk skin lotion: Dumba ewes at mid
to late-stage of lactation were selected from flock
maintained under intensive management system at
ICAR-CSWRI, Avikanagar to collect whole milk. Anti-
oxidant enriched pro-skin sheep milk lotion, Avisudha
was developed. The developed lotion was assessed for
anti oxidative and its gross composition. During the
product development process, value addition was done
in inherent milk fat and whole milk proteins of ewe milk.
Unique values of fatty acids, mineral, vitamin and sugar

composition of ewe milk were important criterion during
the product development.

Casein was isolated from Dumba ewe milk for product
development and its evaluation of bioactive formulations
for human health applications. Skim milk pH was adjusted
to 4.6 at 37-50°C and casein precipitates were washed
three times followed by centrifugation. These were then
air dried and kept in cold condition with suitable
preservative for its further analysis and applications.

Avisudha : Bioactive sheep milk pro-skin lotion
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Induction of cyclicity through

melatonin intervention in sheep

Institute project : ARC/02/03/20-23

Ashok Kumar, HK Narula (up to 30.04.2022), Nirmala Saini,
Chandan Prakash (up to 24.03.2022) and SS Dangi

An experiment was conducted on Marwari ewes
remained in anestrus towards end of breeding season
during the year 2022. Anoestrus was confirmed by
estimation of blood progesterone at 7 days before
commencement of the experiment. Ewes (20) in
treatment group were given single MLT (@18mg/sheep
s/c) dissolved in corn oil while ewes control group (15)
received only corn oil. The ewes were observed for
estrus activity daily in the morning and evening using
aproned rams. Estrus response was 90.0% (18/20) with
estrus induction interval of 11 days (ranged 7-14) and
lambing rate of 88.8% (16/18) in MLT treated group. In
control group, estrus induction was 33.33% (5/15) with
estrus induction interval of 13 (ranged 9-15) and 60.0%
lambing rate (3/5). The experiment was replicated
during Sep-Oct, 2022 on Marwari (20) and Magra (11)
ewes remained in anestrus towards end of breeding
season. In both the breeds, estrus response was 100
and 40% in MLT treated and control ewes, respectively.

Torule out the direct effect of MLT on ovary, planned culled
six Marwari ewes were given MLT (@18mg/head s/c in
single dose) and ovaries were collected after 10 days of
injection from slaughter house to study functional
expression of FSH, LH and MLT associated genes. Effect
of single s/c MLT (@18mg/ram) was evaluated on seminal
attributes, testicular biometry, total antioxidant capacity
and serum biochemical profile of Magra rams during non-
breeding season. Overall all seminal attributes were
improved in MLT treated rams as compared to control.
The overall mean values of testicular volume, width and
length of both the testes and scrotal circumference were
significantly higher in MLT treated rams as compared to
control. The overall mean values of serum total protein,
albumin and globulin were significantly higher in MLT
treated rams as compared to control, whereas serum
aspartate aminotransferase (AST), alanine transaminase
(ALT), AST/ALT ratio, A/G ratio and cholesterol were
comparable among groups.

Modulation of folliculogenesis to

augment prolificacy through dietary n-3
polyunsaturated fatty acids in sheep

SERB -DST project : SRG/2019/000581

AS Mahla

An experiment was carried out to study the effect of
dietary supplementation of n-3 polyunsaturated fatty
acids (PUFA) on the key molecules affecting
folliculogenesis in ewes. Cyclic Malpura ewes (n=32)
were divided into two groups and supplemented with
either with n-3 PUFA rich fish oil (FO) at 0.6 m;/kg body
weight or an equal amount of palm oil (PO) for 60 days
duration following an acclimatization period of 7 days. In
the estrus at the end of the feeding, the FO ewes
carrying twin pre-ovulatory follicles (POF) (n=9) and PO
ewes with single POF (n=9) were slaughtered and
ovaries were collected within 5 min of death and placed
in ice-cold PBS. The blood was collected prior to the
slaughter to measure plasma hormones.

The preovulatory follicles (POFs; =5 mm diameter)
present on ovaries were aspirated and transferred into a
sterile microtube containing PBS and centrifuged at 4°C
for 10 min at 1000xg. The supernatant containing diluted
follicular fluid was transferred into a microtube and stored
at -20°C until analysis of hormones. The separated
granulosa cell pellet was stored at -80°C for gene
expression studies. For the relative quantification of
granulosa cell transcripts, the RNA was extracted and
reverse transcribed for cDNA synthesis. An equal amount
of cDNA was used for real-time PCR. RPL-19 served as
an endogenous reference gene to calculate ACt for each
target gene. Relative fold change in the gene expression
was calculated using the 2*“ where the control group
(PO) served as the calibrator. Results are represented as
geometric mean fold-changes +95% Confidence Interval.
The plasma insulin and estradiol concentrations were
significantly lower, while plasma androstenedione was
numerically lower in FO ewes than that in PO. No effect of
treatment was observed on plasma progesterone and
glucose concentration. The dietary supplementation of n-
3 PUFA-rich FO improved the insulin and glucose levels
and reduced the estradiol concentration in the follicular
fluid, as compared to the control PO. Concentrations
of androstenedione and progesterone remained
comparable in both groups.
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The expressions of peroxisome proliferator-activated
receptor-y (PPARy) and glucose transporter type 4
(GLUT-4) protein were increased significantly in the n-3
PUFA-rich FO-supplemented ewes as compared to the
PO ewes. The expression of key growth factor genes
insulin-like growth factors IGF-I and IGF-Il and bone
morphogenetic protein receptor type 1b (BMPR-1b) was
also higher in n-3 PUFA supplemented ewes. Additionally,
the n-3 PUFA supplementation resulted in a 4-fold
increase in the expression of IGF receptor type 1 (IGF-1R)
as compared to the control diet. Though, levels of IGF-IIR
mRNA were similar in both groups. In contrast, no
significant effect was observed in the expression of major
genes responsible for steroidogenesis except the
aromatase enzyme encoding gene CYP19A1 which was
numerically higher in FO ewe than in the PO ewes. The
expression of ERa was numerically lower in FO-
supplemented ewes than in the PO ewes. The LH
receptor (LHR) was up-regulated in n-3 PUFA-fed ewes
than in the PO ewes. However, the FSH receptor (FSHR)
remained unaffected by the treatment. The expression of
sterol element-binding transcription factor (SREBF1) was
found to significantly increase by 3.5 folds. The study
suggest that n-3 PUFA supplementation affects the insulin
and estradiol concentrations at both circulating and
follicular levels and modulates the expression of genes
related to the insulin-glucose system and hormone
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receptors in granulosa cells, which possibly augment the
folliculogenesis and ovulation rate in the ewe.

Development of innovative approaches
for extensive application of estrus

synchronization and artificial
insemination techniques in sheep

NLM (DAHD, Gol) project

AS Mahla, SS Dangi, Raghvendar Singh and Arun Kumar

Artificial insemination (Al) has not been used vary widely
in the sheep industry as the success of Al with frozen
semen using the conventional technique is limited due to
the complex anatomy of cervix and inability of frozen-
thawed sperm to transit the cervical canal. However, the
Al with liquid chilled semen is viable and gives good
results, though the diluted semen should be used within
24 h of collection, as fertility declines gradually during
storage. Presently, there is lack of a viable system in our
country through which the reproductive techniques like
estrus synchronization and fixed-time Al can be
accessed by sheep farmers, comprehensively. Hence,
to use the Al with liquid semen for conducting large scale
sheep breed improvement programmes and to make
this technology acceptable infield, the work was initiated
towards development of a viable model for wide
dissemination of these techniques was initiated that may
be adopted by the State AH Departments.

/ ICAR-CSWRI, Avikanagar
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Managing natural resources and soil
health through agronomic approaches

for sustainable fodder production for
sheep

Institute project: NUT/01/02/20-25

SC Sharma, RL Meena, Srobana Sarkar and Ajay Kumar

Nutrient release pattern and soil availability of
varying sources of organic manures and its impact
on soil health : Different types of organic manures
(sheep, goat and rabbit) were collected and analyzed for
organic matter content. These organic manures were
applied (@ 10 t/ha) to field 15 days before sowing of
Clitoria ternatea (Titali matar) crop. Maximum SOC at
sowing and after harvest of the crop with the application
of goat manure was significantly higher to that of other

organic manure applications and control. Sheep and
rabbit manure were at par in respect of SOC at sowing
and significantly higher than Avikhad and control. After
harvest of the crop, estimated SOC was at par on
application of Avikhad, sheep manure and goat manure
and significantly higher to that of control. Similar results
were also observed with soil available N after harvest of
the crop. The highest soil available N (359.1 kg/ha) was
estimated with the application of goat manure. All the
sources of organic manure resulted in significantly higher
soil-Cu, soil-Zn and dry fodder yield of C. ternatea in
comparison to control. Among organic manures, rabbit
manure application registered maximum soil-Cu and soil-
Zn after harvest of the crop as well as dry fodder yield of C.
ternatea. These parameters were also significantly higher
with rabbit manure as compared to sheep and goat
manures and avikhad applications.

Effect of different organic manures on soil organic carbon (SOC), available N, Copper, Zinc content and dry fodder
yield of Clitoria ternatea

Control 1.14 1.06
Sheep manure 1.98 1.34
Goatmanure 3.10 1.60
Rabbit manure 2.05 1.29
Avikhad 1.70 1.41

SEM+ 0.120 0.046
CD (0.05) 0.30 0.12

2385 11.28 13.52 4.28
301.3 14.11 18.87 13.60
359.2 14.14 18.49 13.20
290.4 18.01 28.41 15.54
316.8 15.84 20.73 14.00
10.37 0.308 0.811 0.216
26.1 0.78 2.04 0.54

Effect of waste wool and nitrogen levels on
productivity of Avena sativa (Oat): During rabi
season, the experiment consisted of 7 combinations of
reduced levels of recommended dose of nitrogen (RDN)
and fixed rate of waste wool (WW) application. The
treatments were viz. control, 100% RDN, WW @ 500
kg/ha, 100% RDN + WW @ 500 kg/ha, 75% RDN + WW
@ 500 kg/ha, 50% RDN + WW @ 500 kg/ha and 25%
RDN + WW@ 500 kg/ha).

Application of 100% RDN + WW @ 500 kg/ha resulted in
maximum GFY, stover yield and seed yield of oats,
which was significantly higher to application of rest of the
treatments and control, except stover and seed yields,
where it was at par with application of 75% RDN + WW
@ 500 kg/ha. Application of 100% RDN, 75% RDN +
WW @ 500 kg/ha and 100% RDN + WW @ 500 kg/ha
registered 32.7, 41.7 and 53.5% higher green fodder
yields over control, respectively.

ICAR-CSWRI, Avikanagar \

Effect of different irrigation levels and methods
of waste wool application on moong bean
productivity, water use efficiency and soil health:
The treatments comprised of four irrigation levels i.e.
IW/CPE ratio 1.00, 0.80, 0.60 and 0.40 and three
application methods/forms of waste wool along with
control. Plant height of moong bean at 20 DAS was
maximum at IW/CPE ratio 1.0 and observed
significantly higher to that of IW/CPE ratio 0.80, 0.60
and 0.40. Total chlorophyll and leaf area index were
comparable among various irrigation levels.
Maximum plant height of moong bean was recorded
when waste wool was applied as mulch @ 3t/ha,
which was significantly higher to control and at par
with other means of application methods of waste
wool. Total chlorophyll content in leaf and LAI at 20
DAS were not appreciably affected due to various
methods of waste wool application.
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Effect of waste wool and nitrogen levels on growth and yield of Avena sativa

Control 67.3 4.30 40.62 18.87 1.98 0.50
100 % RDN 88.7 6.20 48.97 25.04 2.75 0.69
WW @ 500 kg/ha 77.7 5.57 47.05 21.94 2.41 0.60
100 % RDN+WW 971 6.93 50.12 28.96 3.11 0.81
75 % RDN+WW 92.3 6.49 49.53 26.74 2.85 0.76
50 % RDN+WW 84.7 6.10 48.74 23.90 2.63 0.66
25 % RDN+WW 80.8 6.04 47.39 22.81 2.51 0.63
SEM+ 1.79 0.26 1.08 0.57 0.11 0.04
CD (0.05) 5.52 0.79 3.32 1.77 0.33 0.11

Effect of different irrigation levels and methods of waste wool application on growth parameters of moong bean (at 20 DAS)

Irrigation levels (IW/CPE ratio)

1.00 14.7 44.7 0.235
0.80 12.4 44.3 0.210
0.60 11.6 43.8 0.150
0.40 10.9 425 0.140
SEM+ 0.22 1.12 0.062
CD (0.05) 0.71 NS NS
Application methods of waste wool
Control 11.0 429 0.165
As mulch WW @ 3t/ha 13.2 44.5 0.195
As soil Incorporation WW @ 3t/ha 12.9 441 0.189
WW liquid fertilization with IR @ 3t/ha 12.6 43.8 0.185
SEM+0.28 1.00 0.073
CD (0.05) 0.82 NS NS

Performance of Agronomic biofortification of Zinc in (control, 25 and 50 g/tree) and foliar application (control,
Mulberry: Biofortification of Zn in mulberry fodder bush 0.5% and 1.0%). At different cutting stages of mulberry,
was done through two methods viz. soil application total chlorophyll content was not significantly differ due

Effect of soil application and foliar spray of Zn on GFY of mulberry

Soil application

Control 6.80 2.61 3.12 8.16 6.15 2.30

25¢g 8.64 3.87 4.64 10.38 8.25 3.68

509 9.24 4.05 4.96 11.10 8.78 3.85
SEM+ 0.38 0.15 0.19 0.47 0.36 0.14
CD (0.05) 1.37 0.56 0.67 1.64 1.30 0.53
Foliar application

Water spray 7.80 3.25 3.80 9.36 7.21 2.92

0.5% 8.20 3.52 4.31 9.84 7.70 3.34

1.0% 8.70 3.75 4.62 10.44 8.27 3.56
SEM+ 0.34 0.11 0.15 0.49 0.32 0.10
CD (0.05) 1.15 0.34 0.49 1.38 1.09 0.32
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to foliar application of Zn at varying levels. Under soil
application, both the level of soil Zn application i.e. 25
and 50g/ tree registered significantly higher GFY of
mulberry at all six cutting stages in comparison to
control, however, both levels of Zn application observed
to be at par in this respect. Under foliar application,
significant difference in GFY was observed at Il, Ill and
VI cutting stage, otherwise, foliar spray of Zn at both the
levels (0.5 and 1.0%) were equally effective to that of
water spray.

Enhancing food and water security in arid
region through improved understanding

of quantity, quality and management of
blue, green and grey water

DST project

Nirmala Saini

Assessment for water productivity of sheep
production system in western arid zone of
Rajasthan : Afield trial was laid out in RBD design (6x4)
for evaluating the water productivity of oat (Avina sativa),
barley (Hordium vulgare) lucerne (Madicago sativa) and
napier. Oat crop had maximum fresh (23544 kg/ha) and
dry yield (5951 kg/ha) while Napier had minimum fresh
(5796.88 kg/ha) and dry yield (2391.88 kg/ha). Among
different crops higher water productivity were recorded for
oatand barley. Feeding trial of 21 days was undertaken on
24 weaner lambs in July, 2022. Oat dry fodder was fed
along with concentrate and two times drinking of canal,
canal + ground water and ground water. Virtual water
requirement in lambs fed oat dry fodder with canal water
(3759 lit) was found less to gain per unit of body weight
compared to ground water (5301 lit) and therefore are
more water productive for sheep production.

Water productivity of Sewan (Lasirus sindicus), Dhaman
(Cenchurus ciliaris) and Napier (NBH) during summer
season were estimated by establishing of pasture of
these grasses in RBD design (6x4 lay out). Among
different perennial fodder crops, harvested dry weight
(7599 kg/ha) of Sewan grass was maximum followed by

Estimated virtual water requirement of different fodder crops

Oat 0.38 378.43
Barley 0.42 424 .90
Lucerne 0.94 936.72
Napier 0.94 941.52

Napier (6289 kg/ha). Water productivity of Sewan hay
was higher (0.50 m’/kg) than Dhaman hay (0.69 m°/kg).
For evaluating the virtual water requirement of these
fodder grasses in sheep production system, Sewan,
Dhaman and Napier were fed to 18 rams along with
Guar straw respectively to G1, G2 and G3 for four weeks
(Feb-Mar, 2022) with two times per day drinking. Higher
total body weight gain and ADG were recorded for group
G2 fed dry fodder of Dhaman+Guar.

Estimated total virtual water intake estimated per kg
gain/unit of meat production was least for group G2 fed
Dhaman + Guar dry fodder (8161 lit) as compare to
Sewan + Guar (8331 lit) and Napier + Guar dry fodder
(16722 lit). Therefore, it may be concluded that feeding
of Dhaman in combination of Guar dry fodder is most
productive in terms of virtual water requirement for
sheep production system.

Feed and water intake in rams

Water intake (L/day)

Morning 5.60 5.33 5.43

Evening 5.62 5.03 5.36

Total 11.22 10.35 10.79
Feed intake (kg/day)

Morning 1.1 1.39 1.37

Evening 1.48 1.48 1.49

Total 2.59 2.87 2.86
Water L/kg feed intake 4.34 3.61 3.76
Water use efficiency

Cumulative waterintake (L) 314.20 289.80 302.00

Water efficiency (L/kggain)  34.20 27.79 60.18
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DISEASE SURVEILIANCE, HEALTH CARE
AND DISEASE DIAGNOSTIC TOOLS

Assessment of changing epidemiology
and management of economically

important sheep, goat and rabbit
diseases

Institute project: AH/01/01/20-25

DK Sharma, SR Sharma, FA Khan, GG Sonawane and CP
Swarnkar

Mortality profile: The overall annual equivalent
average death rate (EADR) in sheep flocks at
Avikanagar was 0.372 per 1000 sheep days at risk
(corresponding to 13.60% annual mortality). The major
non-specific causes of mortality were hepatitis (28.8%),
pneumonia (20.2%), septicaemia/toxaemia (12.9%)
and enteritis (8.3%). The EADR per 1000 animal days at
risk was minimum (0.229) in Avikalin followed by GMM
(0.255), Patanwadi (0.351), Malpura (0.353) and
maximum in Avishaan (0.499). Age-wise maximum EADR
was in suckling (2.204) followed by weaner (0.194), adult
(0.165) and minimum in hogget (0.116). Male had higher
EADR (0.520) than female (0.296). The monthly mortality
ranged from 0.47% (Jun)to 3.57% (Feb).

In goat flock, the overall EADR was 0.333 per 1000 goat-
days at risk. The age-wise EADR ranged from 0.099
(adult) to 1.862 (suckling). Male had higher EADR
(0.432) than female (0.285). The monthly mortality
varied from nil (Jul) to 3.93% (Apr).

In the year 2022, the average expenditure (per head /
annum) on health management varied from Rs. 41.05
(Physiology)to Rs. 117.52 (AGB) in sheep and Rs. 179.29
in goat flocks. On preventive health measures, average
annual expenditure / head varied from Rs. 25.20
(Physiology) to Rs. 44.52 (AGB) in sheep and Rs 85.92 in
goat flocks. Similarly, per head annual expenditure on
curative measures varied from Rs. 15.85 (Physiology) to
Rs. 76.50 (Nutrition) in sheep and Rs. 93.37 in goat flocks.

Red gut syndrome in sheep: On necropsy of five adult
sheep with history of sudden death, dullness or bloat,
the gross lesions were blood tinged fluid in peritoneal

cavity with distended abomasum, omasum, reticulum,
severely congested intestine, kidneys and liver. Empty
heart suggested hypovolemic shock. The cases were
diagnosed as red gut and attributed to the excessive
ingestion of green grasses leading to frothy bloat and
toxaemia which causes degenerative changes in liver,
kidney and heart and ultimately death of animals.

Red gut syndrome in sheep

Multiple organ dysfunction syndrome in neonatal
lambs: Neonatal lambs (up to 15 days old) exhibiting
clinical signs such as anorexia, dullness, high pulse rate,
normal temperature, abdomen enlargement and
palpable kidneys were died. Hb, PCV, TEC and TLC were
in normal range while, ALT (216.14+£9.79 U/L), GGT
(82.38+3.54 U/L), creatinine (4.28+2.17 mg/dL) and Ck-
MB (57.36+7.63 U/L) levels were elevated. On necropsy
there was presence of curdled milk in stomach with
congested mucosae. Liver was dark in colour, granular
and hard in consistency with congestion and yellowish foci
of necrosis. Kidneys were congested and markedly
enlarged with cystic spaces containing clear pale fluid.
The loss of architectural details, no differentiation of
medulla and cortex, renal pelvis dilation was also seen.
There as generalized haemorrhage and consolidation of
lungs. Myocardium was pale, necrotic, thickened with
petechial haemorrhages and serosanguinous fluid in
pericardium. Softening of cerebral tissues and oedema
in the ventricles were also observed. The problem was
managed by treating the ewes (near lambing) with inj.
Vita-H (1 ml, IM for 3 days) and new born lambs with Syp.
Intavita NH (5 ml, PO, OD for 5 days).
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Enlarged kidneys

Dilated renal calyx and hydronephrosis

Dilated and polycystic kidney

Gross lesions in lambs died due to Multiple organ dysfunction syndrome

Hepato-cellular carcinoma in sheep: On necropsy of six
sheep died with the history of chronic debility, anaemia,
anorexia and not responding to treatment, enlargement of
liver with neoplastic growths was observed. The neoplastic
mass (20x12x10 cm, round/ cauliflower growth) was
covered with thick capsule and containing central area of
necrosis. Multiple foci of small white neoplastic nodules

(2x1x0.5 cm) were also found in the liver parenchyma.
Metastasis in lungs was also observed in some cases. As
there is increase in the incidence of hepatitis and hepatic
neoplasm, the role of fungal or plant toxin needs to be
explored. The purchase of dry fodder from field which may
have carcinogenic agrochemical residues can increase the
risk of abortions, hepatitis and liver neoplasms.

Hepato-cellular carcinoma in sheep
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Disease screening: Out of 109 faecal samples from
sheep tested for Johne's disease, 6 (5.5%) were found
positive for acid fast organisms. From farm flocks, a total of
723 serum samples from sheep and 9 from goats were
tested for brucellosis by RBPT and 100 (13.8%) sheep
were found positive. From the field area, out of 37 samples
tested, 16 (43.24%) were found positive by RBPT.

Bacterial isolation and identification: |solated
Pasteurella sp. (03), E. coli (17), Shigella sp. (04)
Enterobacter sp. (08), Staphylococcus sp. (15) and
Pseudomonas sp. (05) from tissue samples/swabs of
sheep collected from pneumonia (13), septicemia (9),
enteritis (3) during necropsy.

Therapeutic assessment of Oxytetracyclin,
streptopenicillin combination against Brucella
infection: A total of 18 Patanwadi sheep found positive
for RBPT were randomly allocated to two groups. Gr |
was kept as control while treatment was given to Gr I
with a combination of long acting oxytetracyclin (25
mg/kg every 2 day for 4 weeks) and streptopenicillin
(20mg/kg every 2 day for 2 weeks. After 4 weeks of
treatment, vaginal swab and serum samples were
assessed for antigen and antibody using OMP31 RT-
PCR and IgG i-ELISA kit. It was found that the protocol
was ineffective against Brucella infection.

Parasitological investigations

Epidemiology of Gl parasites in sheep under
modified worm management at Avikanagar : Atotal of
1954 faecal samples from Malpura and Avikalin sheep
were evaluated for Gl parasites. The flocks were
drenched in first week of September. The overall annual
incidence of Strongyle spp, Trichuris spp, S. papillosus,
Moneizia spp and Eimeria spp was 67.8, 0.2, 13.5, 2.4
and 22.1%, respectively. Monthly incidence of strongyle
infection was minimum in April and raise gradually to
reach at maximum in Jun and maintained till Sep
followed by a declining trend in succeeding months.
Though occurrence of S. papillosus was throughout the
year but its higher incidence was restricted to Jun-Sep.
Incidence of Moneizia spp was higher during winter
months. Monthly incidence of Eimeria infection varied
from 15.2% (Apr)to 31.6% (Sep).

The overall annual intensity of strongyle infection was
783.3 epg and varied significantly from 72.1 (Mar) to
2489.3 epg (Sep) with a single peak before anthelmintic

intervention. It was observed that overall higher intensity
of infection (>2000 epg) was noticed only in 8.1% of
samples. Seasonally maximum proportion of samples
possessing higher intensity (>2000 epg) was 24.8%
during wormy season (Jul-Sep). Generic composition of
strongyle spp exhibited predominance of H. contortus
throughout the year except during Jan-Mar. Among
Eimeria spp, E. parva is predominantly prevalent in all
the months except January followed by E. pallida, E.
faueri, E. intricate, E. granulosa and E. ovinoidalis.
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The overall generic composition of Eimeria oocysts
suggested predominance of E. parva (42.3%) followed
by E. pallida (26.2%), E. faueri (11.3%), E. intricate
(11.0%), E. granulosa (5.3%) and E. ovinoidalis (3.9%).

Epidemiology of Eimeria infection in rabbits: A total
of 822 faecal samples were examined for Eimeria
oocysts. The overall incidence was 24.9% with
significant seasonal and monthly variation. Seasonally,
it ranged from 11.2 (Jun-Aug) to 46.6% (Dec-Feb)
indicating a direct relationship with kindling season (mid
Sep to Mid Mar) and availability of weaner and grower.
The monthly incidence remained >40% from November
to February. Overall age-wise profile showed significant
variation with higher incidence (40.3%) in young
(weaner/grower) as compared to adult (14.4%). Similar
influence of age was noticed during September to
February. The monthly incidence ranged from nil (Mar-
May) to 30.0% (Nov) in adult and from 14.6% (Mar) to
90.0% (Nov) in young rabbits. Overall sex had non-
significant influence on incidence of Eimeria infection in
rabbits. Similar influence was observed in all the season
(except Mar to May, where it was significantly higher in

ICAR-CSWRI, Avikanagar \ 123




Annual Report 2022

male) and months. Breed-wise analysis exhibited non
significant variation in all the months and overall it varied
from 16.3% in Dutch to 31.4% in Soviet Chinchilla.
Within breed analysis showed significant influence of
season in White Giant and Soviet Chinchilla breeds only.

The overall mean intensity of infection was 7150 opg with
significant seasonal and monthly variation. Seasonally, it
ranged from 20 (Mar-May) to 24570 opg (Sep-Nov)
indicating a direct relationship with kindling season (mid Sep
to Mid Mar) and availability of weaner and grower. The
monthly intensity varied from 4 (Oct) to 61700 opg (Nov).
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Overall age-wise profile showed significant variation
with higher intensity (14650 opg) in young
(weaner/grower) as compared to adult (1980 opg).
Similar influence of age was noticed in all the seasons.
The monthly intensity ranged from nil (Mar to May) to

9820 opg (Nov) in adult and from 30 (Apr) to 13089 opg
(Nov) in young rabbits. Overall, sex had non-significant
influence on intensity of Eimeria infection in rabbits.
Similar influence was observed in all the season (except
Mar-May) and months (except in Feb). Overall breed-
wise analysis exhibited significant variation and varied
from 257 (Dutch) to 13970 opg (New Zealand White). In
all the breeds (except Dutch) significant influence of
season was observed on intensity of infection with
maximum during Sep-Nov. Monthly intensity varied
significantly in all the breeds however, within month
breed variation was significant only in the month of
September and from November to February.

The generic composition of Eimeria oocysts showed
overall predominance of E. coecicola and E. perforans.
Monthly higher proportion was observed for E. perforans
in September, E. coecicola in February, E. piriformis in
November and E. irresidua in January. The other
species recorded were E. media, E. exigua, E. magna
and E. intestinalis.

Evaluation of plants for anthelmintic activity against
H. contortus: Leaves, flowers and fruit of Harsingar
(Nyctanthes arbor-tristis) and bark of Ardu (Ailienthus
excelsa) collected from ICAR-CSWRI Avikanagar and
mature fruits of soap berry- reeta (Sapindus
mukorossi) collected from NTRS Garsa were washed,
air dried at room temperature and pulverized. On
coproculture quantitative evaluation, all the plant
powders exhibited >95% reduction in H. contortus larval
development (@ 300 mg/g faeces) except Harsingar
fruit powder (70.6%).

Harsingar leaf

Crude extracts were obtained by using aqueous,
methanol, ethanol, hydroalcohol and acetone (25%)
solvents. Phytochemical analysis of plant parts and GC-
MS analysis of methanolic extracts was done.

To ascertain the ovicidal and larvicidal activity against H.
contortus, solvent free extracts (@ 0.01 to 10.0 mg/ml)
were used for in vitro egg hatch assay (EHA) and larval

/

Harsingar fruits

Ardu bark Reetha fruit

mortality assay (LMA). On in vitro EHA, aqueous
extracts of leaves and fruits of Harsingar were highly
effective (>95%) both in inhibiting embryonation and
hatching of eggs. IC,, / LC,, values suggested that
aqueous extract of fruit and ethanol extract of leaves
possess maximum embryonicidal and ovicidal activities,
respectively. All the extracts of Ardu bark had moderate
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Phytochemical analysis of plant parts and GC-MS analysis of their methanolic extracts

Phytochemicals

Phenol (mg/g) 3.86 2.99 0.97 0.22
Total Tannin (mg/g) 1.60 1.01 0.35 0.09
Saponin (mg/g) 36.29 28.77 54.59 5.21
Flavonoids (mg/g) 9.27 2.83 3.59 0.79
Antioxidant activity (%) 63.93 48.29 3.16 9.83
% area on GC-MS

Geraniol 49.78 25.13 - ND
Diethyl phthalate 8.55 11.69 -

Phytol 6.66 - -

1-(+)-Ascorbic acid 2,6- dihexadecanoate - 8.58 -

4 H- Pyran-4-one, 2,3-dihydro-3,5-dehydroxy-6 - 6.97 -

Hexanoic acid - - 31.79

Cyclooctane, 1-2-diethyl - - 5.63
1,2-Cyclopentanedione, 3-methyl - - 4.49

Undecane - - 4.39

(>70%) inhibitory action on egg embryonation (except hydroalcohol and acetone extracts of Reetha fruit had
ethanol extract) and marked (>90%) inhibitory effect on no embryonicidal effect but were highly effective in
egg hatching (except the acetone). Methanol, ethanol, preventing egg hatching (>95%).
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In-vitro effect of Reetha fruit extracts on H. contortus eggs

Though on in vitro LMA, all the extracts of leaves and fruits
of Harsingar showed excellent larvicidal activity; however,
ethanol extract of leaves and methanol extract of fruit had
highest larvicidal activity. All the extracts of Ardu bark and
Reetha fruithad excellent larvicidal property.
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In-vitro effect of plant extracts on infective H. contortus larvae
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In vivo trial with crude aqueous extract of Harsingar
fruit: Malpura male lambs (21) were challenged with
predominantly H. contortus larvae and grouped as Gr-1
(Infected and untreated control), Gr-2 (Treated on 21*
day post challenge with single dose of levamisole @
15.0 mg/kg body weight) and Gr-3 (Treated on 21* day
post challenge with crude aqueous extract @ 3.0 g per
kg body weight for 6 days and then fruit powder @ 6.0 g
per kg body weight for 10 days). Faecal samples were
collected daily from 0 day of treatment to 15 days and
thereafter at every three days interval up to 42 days post
treatment. Blood samples and body weights were
collected at weekly interval. There was no significant
effect on faecal egg count in early phase of experiment
(up to day 27 post treatment). However, effect was
significant from day 28 to 42 days post treatment. Faecal
egg count was always low in extract treated group than
the infected control group. Significant variation was
observed for body weight at day 7 and 14 PT. No
significant difference was found in PCV and Hb in all the
groups atany time.
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Genetic evaluation and propagation of

sheep for resistance to Haemonchus
contortus

Institute project: AGB/01/03/20-25

Rajiv Kumar, CP Swarnkar, SS Misra, Arun Kumar, AS Meena
and Abdul Rahim

Intensity of strongyle infection in inter-se lambs
under natural conditions: In Malpura breed, overall
mean intensity of strongyle infection (predominantly
Haemonchus contortus) ranged from 38.4 (Feb) to
1229.9 epg (Sep) in R-line and from 113.5 (Feb) to
2750.2 epg (Sep) in S-line. Like-wise in Avikalin breed, it
ranged from 48.3 (Feb) t0 2205.4 epg (Sep) in R-line and
from 135.9 (Jan) to 3864.9 epg (Sep) in S-line. Up to age
of one year, the lambs born to R-line had lower FECs on
all the occasions in Malpura breed and on majority of
occasions in Avikalin breed.

Body weight and GFY in inter-se lambs under
natural challenge of infection: The body weights and
GFY remained marginally higher in inter-se progenies of
S-line as compared to R-line. From birth to 12 month of
age of inter-se lambs, ADG varied from 68.63 (R line) to
75.56 g (S line) in Malpura and from 71.56 (R line) to
71.78 g (Sline) in Avikalin breed.

Performance of selected lines: During the year 2022,
in Malpura breed, the monthly mean FEC varied from
42.0 (Jan) to 1127.1 epg (Sep) in R-line and from 79.4
(Mar) to 3633.8 epg (Sep) in S-line. Like-wise in Avikalin
breed, it varied from 31.7 (Feb) to 1380.7 (Sep) in R-line
and from 75.9 (Jan) to 2940.0 epg (Sep) in S-line. In
both the breeds, in spite of no anthelmintic treatment in
R line, on majority of occasions, the monthly mean FECs
remained significantly lower compared to S line where
anthelmintic treatment was given in September. It was
evident that animals of R-line could be maintained
without any anthelmintic drench and this mean of
alternate worm control would result in lowering the
anthelmintic frequency as well as helpful in marinating
the anthelmintic susceptible population in refugia at
sufficient level.

On comparison between lines, both Hb and PCV
remained higher in R-line in all the months with
significant variation in the month of April and July to
September for Hb concentration and in the month of

April, August and September for PCV, suggesting more
resilience of R animals against GIN infection as
compared to animals of S-line.

In comparison to initial body weight, the overall annual
variation in body weight ranged from -2.27% (R-line) to -
0.36% (S-line) in Malpura and from -2.42 (R-line) to
1.48% (S-line) in Avikalin. The mean annual GFY's for
animals of R and S line were almost similar in both the
breeds and varied from 0.743 (S line) to0 0.764 kg (R line)
in Malpura and from 1.034 (R line) to 1.043 kg (S line) in
Avikalin. Overall lambing of 87.14 and 89.33% was
recorded in R and S line, respectively. The annual
mortality for the year 2022 was 4.05 and 6.98% in R and
S line (Malpura) while, 6.52 and 8.33% in R and S line
(Avikalin), respectively. The disposal rate through
different means (other than mortality) varied from 33.72
(S line) to 37.84% (R line) in Malpura and from 19.44 (S
line) to 26.09% (R line) in Avikalin flock. The overall
annual magnitude of disposal of animals from flock was
higherin S line compared to R line.

A study was conducted to evaluate the comparative
effect of peri-parturient relaxation in immunity on
strongyle faecal egg counts in both divergent lines (R
and S) of Malpura and Avikalin ewes lambed during two
different seasons under semi intensive management
system in semi-arid of Rajasthan. The magnitude of
FECs in ewes lambed during spring season exhibited
absence of typical peri-parturient rise in strongyle egg
counts (no sharp rise in FEC from -15 to 60 days post
lambing) in both the lines and could be attributed to
climatic factors which limit the translation of exogenous
stages of worms on pasture with resultant non —
acquisition of infection by hosts as well as by
supplementary feeding of ewes during lactation. The
comparative FEC profile in ewes lambed during autumn
suggested occurrence of peri-parturientrise in FEC in S-
line only. The study indicated absence of evident effects
of relaxation in immunity around lambing in R-line ewes
in both the lambing seasons. On the other hand, there was
markedly evident influence of relaxation in immunity
around lambing in S-line ewes lambed in autumn season
only. In both the lines, season of lambing had significant
influence on FECs at all stages (except on >90 days post
lambing in S-line in Malpura and on 75-90 days post
lambing in both lines in Avikalin) with lower magnitude in
ewes lambed during spring as compared to those lambed
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during autumn. In both the seasons, there were lower rate
of pasture contamination by ewes of R-line. Thus,

breeding for nematode resistance has potential
epidemiological benefits by reducing pasture infectivity.
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Effect of peri-parturient relaxation in immunity on strongyle faecal egg counts in two divergent lines (resistant; R and

susceptible; S) of Malpura and Avikalin ewes lambed during two different seasons

Performance of Haemonchus contortus resistant
Avikalin sheep at NTRS, Garsa: Mean monthly
intensity of strongyle worms ranged from 264.3 (Jan) to
1554.6 epg (Sep) in R line and from 260.0 (Jan) to
1945.0 epg (Jun) in S line, suggesting that during
favourable climatic conditions intensity of infection
remained 30-65% lower in R line than S line. Compared
to S line, mean monthly body weights were slightly
higherin R line.

Blood eosinophil counts: On majority of occasions, S
line sheep had more numbers of eosinophils in blood as
compared with R line sheep. In July, absolute eosinophil
counts remained significantly lower in R line (146 in
Malpura and 75 in Avikalin) as compared to S line (322 in
Malpura and 244 in Avikalin). Even after strategic
drenching (Sep) in S line, eosinophil counts were
higher as compared with R line sheep where no
drenching was done.

Comparative mean eosinophil counts in resistant (R) and susceptible (S) lines of Malpura and Avikalin rams

Malpura
R 144.64 151.79 126.79 128.57 87.50 178.57 146.43 162.50 228.57 110.71 92.86 130.36
S 175.00 137.50 46.87 121.87 115.62 215.62 321.87 215.62 337.50 168.75 100.00 125.00
Avikalin
R 80.00 95.00 127.50 70.00 120.00 140.00 75.00 112.20 166.70 120.00 107.50 120.00
S 95.83 66.67 14583 125.00 108.33 200.00 24383 120.83 112,50 133.33 100.00 104.17
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Real time PCR analysis of Th,, Th, Treg and Th17
interleukin genes from R and S line sheep: Blood
samples from R and S line of Malpura sheep were
processed for RNA extraction. RNA (250 ng) was used for
the synthesis of complementary DNA (cDNA) copies and
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quality of cDNA was checked by amplification of GAPDH
gene. Complemetary DNA from two groups of Malpura
sheep was analyzed for transcript differences in interleukin
genes. PCR primers were validated by assessing annealing
temperatures, melt curve and amplicon size.

GAPDH

YWHAZ

Validation of real time PCR primers by assessing annealing temperatures, melt curve analysis and amplicon size

Real time PCR results of the present experiment have
shown up regulated expression of Interferon gamma in S
line sheep as compared to R line sheep in both the breed.

IFN-gamma is a typical Th1 cytokine. Due to high
concentration of IFN-gamma, their inducible genes like
cxcl 10 which further decreases the epithelial cell
movement and thus halt the effective expulsion of the
parasite. IFN-gamma level said to be directly
proportional to the susceptibility to gastrointestinal
nematode. High level of IFN-gamma down-regulates IL4
production. IFN-gamma is an important player in overall
inflammatory response to exogenous as well as
endogenous agents. Marked increase in the level of IL5
was also observed in Rline Malpura sheep.

IL5 is considered as a prominent feature of Gl nematode
infection. There is an indirect correlation between FEC
and IL5 gene expression. Expression studies of a set of
cytokines belonging to Th type 1, Th type Il, Treg and

TH17 lineages viz. IL2, IL5, IL6, IL12, IL13, IL15, IL18
and IFN-gamma were performed in pre- and post-
drenched Malpura sheep belonging to R and S line.
Real-time PCR studies performed in samples collected
in August 2022 (pre-drenched) revealed that IL2, IL6,
IL12 and IL13 gene expression was significantly
upregulated in R sheep as compared to S sheep. In
September 2022 (post-drenched), IL6 was upregulated
and IL18 was downregulated in the R sheep as
compared to S sheep.

IL2 is a Treg pathway associated cytokine and it
functions to activate IL2 receptor complex. Treg cells are
a sub-population of T cells responsible for maintenance
of immunological self-tolerance and homeostasis
through immune suppression. Long term infection with
GINs is known to activate T reg populations. In present
study, IL2 gene expression has been up-regulated in R
sheep as compared with S sheep. Animals of R-line are
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S line

maintained without drenching. IL2 was identified as one
of the potential markers for resistance to H. contortus
infection in sheep. IL6 is a pleiotropic cytokine promptly
and transiently produced in response to infection and
tissue injuries. It contributes to host defense through the
stimulation of acute phase response, hematopoesis,
and immune reactions. An upregulated expression of
IL6 mRNA has been observed in R line as compared
with S line. IL6 is well known as a promoter of Th17
differentiation. Th17 cells role is implicated in host
defense against extracellular pathogen. IL12 is a
pleiotropic heterodimeric cytokine exerts both pro- and
anti-inflammatory receptor mediated effects and has
ability to stimulate both immune and adaptive immune
effector cells. It plays key role in intestinal homeostasis
and inflammation. Significantly upregulated (10.28
folds) expression of IL12 during high parasite exposure
period (August) in R sheep was observed as compared
to S sheep. Itindicates role of IL12 in parasite resistance
phenotype. An early IL12 mediated response is involved
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in protection against parasitic infections. IL13 is a Th2
associated cytokine that induces gut contractility and
mucus secretions to eliminate helminth parasites from
the digestive tract. Significantly upregulated expression
of IL13 mRNA was observed in R line as compared to S
line. IL13 has a dual capability of paralysing H. contortus
L, larvae and contributing to monocyte-driven larval
mortality. IL18 is an inflammatory cytokine activated by
NLRP3 inflammasomes and promotes natural killer
(NK)and T cell production of IFN-gamma, a key playerin
Th1 mediated cytokine activities. Present study has
shown low level of expression of IL18 in R line as
compared to S line. Result suggests a Th2 dominated

response of parasite resistance in Malpura sheep.

Sequence analysis of cytokine genes from R and S
line Malpura sheep: Detection of cytokines provides
crucial information about the nature and type of host
response to infection. It also provides a clue of an
ongoing inflammatory response. In present study, only
intracellular cytokine was captures using quantitative
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PCR assay. Capture of secreted cytokines will also be
warranted to get a clear mechanism.

Total RNA was extracted from white blood cells of
Malpura sheep (R and S line) using a TRIzol reagent-
based method. Complimentary DNA copies were
synthesized using Multiscript™ Reverse Transcriptase
kit (Applied Biosystems, USA). The amplification of the
house-keeping sheep GAPDH gene was used to assess
the integrity of the synthesized cDNA samples. The two
interleukin genes viz. IL12B and IL17A were amplified
using gene specific primers. The amplified mRNAfor the
IL12B and IL17A gene contains 1107 and 630 bp,
respectively. Sequences were characterized for its cds,
deduced protein residue and submitted to NCBI

GenBank with accession numbers ON131071 and
ON131072, respectively.

Sequence characterization of IL12B and IL17A gene
amplified from Malpura sheep

Amplicon (bp) 1107 630
UTRs (bp) 40 (5") 49 (5")
83 (3)) 119 (3)
Cds (bp) 41-1024 50-511
Protein residue 327 153

NCBI accession ON131071 ON131072

Phylogeny analysis of the IL12B and IL17A sequences
of Malpura sheep was done using MEGA 7 employing
Neighbour-joining statistical approach.

=3»Malpura_ON131071 0.00203
Sheep_AF209435.1 0.00102

Goat_NM_001285700.1 0.00356

Buffalo_AY198121.1 0.00661

Cattle_EU276076.1 0.00661

Phylogenetic tree of IL12B gene of Malpura sheep

Horse_NM_001143792.10.13059
Cattle_EU682381.1 0.0101

Goat_GU269912.1 0.00595

=> Malpura_ON131072 0.00216
Sheep_LN835312.0 0.00216

Phylogenetic tree of IL17A gene of Malpura sheep

. Network Project on Veterinary Microbe

GG Sonawane and DK Sharma

On the basis of cultural, biochemical characteristics and
sequencing results, a total of 20 bacterial isolates like E.
coli (11), Staphylococcus sp (3), Enterococcus faecalis
(3), Enterobacter hormaechei (1), Serratia marcescens
(1) and Bordetella pertussis (1) were identified from
sheep affected with diaorrhea, septicaemia and
pneumona. Staphylococcus sp were isolated from 6 milk
samples of mastitis affected cows and buffaloes.

During the year accession numbers was obtained from
VTCC, Hisar for 25 bacterial species (Pasteurella
multocida- 1, Klebsiella pneumoniae- 2, Pseudomonas
aeruginosa- 1, Acinetobacter baumannii- 3, A. variabilis-
1, A. calcoaceticus- 1, A. indicus- 1, Staphylococcus
sciuri- 1, S. chromogenes- 2, Escherichia coli- 4, E.

fergusonii- 1, Corynebacterium faecale- 1, C. efficiens-
1, C. hansenii- 1, Pediococcus acidilactici- 1, Bacillus
albus- 1, Enterobacter hormaechei- 1 and Lysinibacillus
macrolides-1.

Indian Network of Fisheries and Animal

Antimicrobial Resistance (INFAAR)

GG Sonawane and DK Sharma

With the aim to generate reliable and nationally
representative surveillance data on antimicrobial
resistance (AMR), a total of 96 milk samples from cattle
(48) and buffaloes (48) from various villages of Tonk
districts were collected and processed for bacterial
isolation. Isolated Staphylococcus aureus was
confirmed by 16s rRNA specific gene and
thermonuclease (nuc) gene. On antibiogram, the AMR
profile of S. aureusisolates is as below:
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Penicillin 82.3 86.4 Ampicillin 56.4 476 202
Erythromycin 48.5 39.5 Enrofloxacin 517 61.3 634
Trimethoprim+Sulfamethaxazol 24.8 29.8 Tetracycline 279 33.0 48.2
Oxacillin 24.6 32.4 Amoxyclav 21.2 326 246
Tetracycline 223 35.8 Amikacin 19.6 23.4 13.7
Enrofloxacin 19.7 42.7 Trimethoprim+ 18.9 235  26.0
Cefoxitin 17.0 11.0 Sulfamethaxazol
Chloramphenicol 13.0 9.2 Ceftiofur 73 4.6 3.5
Methecilin 1.5 9.8 Ceftazidime 6.5 3.2 7.0
Gentamycin 7.3 10.5 Nalidixic acid 6.2 9.2 9.2
Cefotaxime 4.3 2.3 10.5
Escherichia coli were isolated from 96 faecal samples Ceftriaxone 3.8 3.6 83
collected from sheep (36), goat (36) and poultry (24) Chloramphenicol 0.0 20.7 -
from Tonk and Ajmer districts and confirmed by uidA Imipenem 0.0 0.0 -

gene. On antibiogram, the AMR profile of E. coli
isolates is as follows:
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ENHANCING RABBIT PRODUCTIVITY
FOR MEAT AND WOOL

Improvement and production
performance evaluation of broiler rabbits

along with refinement of package of
practices for different climatic conditions

Institute project: RU/01/01/20-25

RS Bhatt, PK Mallick, CP Swarnkar, Arvind Soni and RS
Godara

The mean litter size at birth was 5.7, 6.4, 6.0, 5.8, 5.1 and
4.9 in SC, GG, WG, NZW, BB and Dutch breed,
respectively. The mean litter weight at birth was maximum
(415.0 g) in GG followed by 347.2 g in NZW, 341.8 g in
WG, 331.1 gin BB, 324.5 g in SC and minimum in Dutch
(229.3 g). The mean litter size at weaning was 5.6, 6.1,
5.7,5.8,4.9and 4.8 in SC, GG, WG, NZW, BB and Dutch
breed, respectively. The mean weaning weight was
maximum (516.9 g) in GG followed by 452.5 g in NZW,
434.3 g in BB, 433.3 g in Dutch, 432.6 g in SC and
minimum (420.4 g) in WG breed. Mean body weights at 84
day of age were 1.48,1.92,1.93, 1.96, 2.00 and 2.02 kg in
Dutch, GG, SC, WG, BB and NZW, respectively. Average
daily gain ranged from 18.7 g (Dutch) to 28.1 g (BB).

White Giant rabbit at Avikanagar

The mean doe weight at service was 3.66, 3.64, 3.63,
3.61, 3.39 and 2.71 kg in NZW, BB, GG, SC, WG and
Dutch, respectively. The mean doe weight at kindling
was 3.76, 3.66, 3.63, 3.55, 3.44 and 2.66 kg in GG,
NZW, BB, SC, WG and Dutch, respectively. The kindling

rate was maximum (91.3%) in WG followed by 80.9%
(GG), 79.5% (SC), 70.4% (NZW), 63.6% (BB) and
minimum (57.5%) in Dutch. Pre weaning survival was
cent percent in NZW followed by SC (98.2%), Dutch
(98.0%), BB (96.1%), GG (95.3%) and WG (95.0%).
During the year, a total of 506 rabbits were sold while
368 were slaughtered.

Effect of replacing rabbit feed with graded levels of
moringa leaves on growth performance, nutrient
utilization and carcass traits and composition:
Pellets in control group (Mo-0) consisted of cowpea hay-
25, maize-19, barley- 11.5, wheat bran-11, groundnut
cake-11, mustard cake-4, soya flakes-10, rice polish-3,
molasses-4, mineral mixture-1 and salt-0.5 part. Test
pellets viz. Mo-20, Mo-40 and Mo-60 consist of 20, 40
and 60% moringa leaves as a replacement of Mo-0 total
mixed ration. Experiment was conducted on 80 weaner
rabbits equally divided into four groups.On incorporation
of moringa leaves, there was increased dry matter
intake and improved protein and energy intake. Body
weight at 84 days of age exceeded 2 kg in rabbits fed
pellets with 20% moringa leaves (Mo-20). However,
significantly lower body weight was observed on
addition of moringa leaves at 60% level (Mo-60) as a
replacement of rabbit feed. Higher nitrogen balance was
observed on incorporation of moringa leaves. Economic
analysis revealed that moringa leaves up to 40% in
rabbit pellet as a replacement of rabbit concentrate yield
better feed cost with satisfactory growth performance.

Development and validation of advance

strategies for augmenting profitable
broiler cuniculture in South Indian states

Institute project: SRRC/04/03/20-25

SJ Pandian, K Pachaiyappan, AS Rajendiran (upto
31.03.2022), P Thirumurugan, SMK Thirumaran (upto
31.03.2022), G Nagarajan and G Murali

The mean litter size and litter weight at birth were 7.54
and 0.37 kg in WG and 6.05 and 0.31 kg in SC,
respectively. At weaning, the litter size and litter weight
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were 6.72and 6.04 kgin WG and 5.30and 4.87 kgin SC,
respectively. The kindling was 78.57 and 80.73% in WG
and SC, respectively. The mean weights at 6, 12 and 24

weeks of age were 0.94, 1.89 and 3.20 kg in WG and
0.95,1.81and 2.97 kg in SC, respectively.

White Giant and Soviet Chinchilla rabbit at SRRC, Mannavanur

The overall survival rates including kit were 81.27 and
80.45% in WG and SC, respectively. Hepatic cocciodiosis,
mucoid enteropathy, sore hock and enterotoxaemia were

Enterotoxaemia in rabbit

During the year, there were 183 telephonic and Whatsapp
consultations from Tamil Nadu, Andhra Pradesh and
Pondicherry. Commonly encountered diseases were
pasteurellosis, encephalitozoonosis, scabies,
pododermatitis, sore hock, mastitis, pregnancy toxaemia,
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the frequently encountered cause of mortality. A total of

1101 rabbits were sold for breeding to 67 clients belonging

to Tamil Nadu, Pudducherry and Kerala.

Snuffles in rabbit

abortion, improperly formed caecotrophs, syphilis,
hepatic cocciodiosis and mucoid enteropathy. Various
queries on feeds, feeding, rabbit reproduction, zoonotic
diseases, record keeping and disease management were
attended through field visits and telemedicine.
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Genetic evaluation and improvement
of German Angora rabbit under sub-

temperate climatic condition for wool
production

Institute project: NTRS/03/02/21-25
Abdul Rahim, OH Chaturvedi and Rajni Chaudhary

The German Angora (GA) rabbits born during 2022 at
the NTRS, Garsa, attained an overall body weight of
577.45, 869.94, 1098.75, 1379.83, 1633.44, 1821.30,
2023.41,2116.30, 2281.69 and 2422.85 g at weaning, 8,
10, 12, 14, 16, 18, 20, 22 and 24 weeks of the age,
respectively. The average litter size at birth, weaning
and litter weight at birth was 5.52, 5.23 and 287.98 g,
respectively. The average doe weight at service and
kindling was 3.20 and 3.16 kg, respectively.

The average fiber yield of GA rabbits born during 2022
was 16.15,64.34,120.81and 137.79gatl, I, llland IV
clip, respectively. The overall estimates for staple

German Angora rabbit at NTRS, Garsa

length, fiber diameter and guard hairs in Il clip of the
GA rabbits born during 2022 were 6.34 cm, 13.02 u
and 2.14%, respectively. The corresponding figures
for Il clip were 6.51 cm, 13.09 p and 1.67%,
respectively. The overall EADR for rabbits was 0.31
per 1000 animal days. A total of 265 GA rabbit were
sold to the farmers from different parts of Himachal
Pradesh and adjoining state.
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POST-HARVEST TECHNOLOGY FOR SHEEP,
GOAT AND RABBIT PRODUCE

Development of home textiles and
composites using indigenous wool

and its blends

Institute project: TMTC/01/01/21-25

Ajay Kumar, Vinod Kadam and Sekhar Das (up to 12.08.2022)

Development of handloom carpet from improved
coarse wool : An effort has been made for removal of
kempy and coarsest fibres (<50um) from coarse wool
(Avishaan, Malpura and Patanwadi) using dehairing
technique. After processing the mean fibre diameter
ranged from 37.42 to 37.95 pm (in the range of fibre
diameter prescribed for carpet grade wool). The
proportion of medullated fibre and its composition in the

6.5
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5.94 @ Yarn count (Nm) mYarn strength (g/tex)

Magra Chokla

Magra+Avishaan ~ Magra+Malpura Magra+Patanwadi

Strength value of developed yarn from different wool

The marginally higher yarn bulk properties in Chokla
wool yarn (3.2%) than Magra wool yarn could be
attribute to higher crimp in Chokla wool. The admixture
of Malpura and Avishaan wool in carpet yarn making
increases the proportion of medullated fibre in the yarn
and reduces yarn strength by 27.1 and 29.8%,
respectively. This is due to inferior fibre strength of
medullated fibres and reduced inter-fibre cohesion in
the yarns. These stiffer medullated fibres reduce the
pliability of fibre in the yarn structure and tend to
resultant fuller yarn which was verified by 8-16%
higher yarn bulk properties of these yarns. All the five
yarn were parallel laid in warp sheet for carpet
manufacturing on handloom with areal density of
1200g/m’.

carpet pile is an important parameter optimized to 30-
40% for better compression and performance properties
of carpet which was higher (62.21 to 65.43%) with above
pre-processed wool. Different pre-processed (dehaired)
wool were blended with best carpet wool of Magra sheep
in equal proportion and used to prepared carpet yarn
with linear density of 3.5-4.0 Nm on woollen spinning
system. Yarn of pure Magra and Chokla wool were also
prepared for comparison of carpet performance. It was
observed that the prepared carpet yarns having similar
yarn linear densities (305 to 310 g/tex). The yarn
strength value of pure Chokla wool yarn was 19.9%
lower than pure Magra wool yarn with similar yarn
elongation atbreak.

14.07 @ Yarn count (Nm) m Yarn Bulk (cm®/g)
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Yarn bulk for developed yarns

Handloom carpet from improved coarse wool
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Quality improvement of Avishaan wool : Mean fibre
diameter and proportion of medullated fibres in Avishaan
wool fleece was 54.98 ym and 71.50%, respectively.
Earlier, Avishaan wool quality improvement by three
passage of slow speed card dehairing resulted in mean
fibre diameter and medullation of 37.67 ym and 63.88%,
respectively (only 32% quality fibre realization). A cost-
effective mechanical processing (woolen carding
process) followed by one passage of slow speed cotton
carding for quality improvement of Avishaan wool was
explored. The outcome fibre were further spun and woven
to make a fabric for rubber coated value added product
development.

Woolen
carding

Cotton

(100 kg) card
(38.1 kg) 3-swift
woolen |\
carding

Woolen
ring
spinning
(18.2 kg)

(25.8 kg)

Modified process flow for coarse wool fabric manufacturing

The modified process enables to improve the fibre
quality (mean fibre diameter by 23.41% and proportion
of medullated fibre by 62.66%). The quality fibre
realization was also higher (34.02%). The processed
fibres were spun as such to carpet grade yarn on 3-swift
carding and woolen spinning system. Significant
number of ends breakages was observed during
spinning due to poor inter-fibre cohesion. This results in
high losses in roving formation on 3-swift card unit

Pt

Handloom weaving of pure Avishaan blanket

(32.3%) and hard waste in ring spinning (29.5%). The
overall yarn realization was 47.76% compared to 70-
75% for normal carpet yarn manufacturing on woolen
spinning system. The prepared yarn was coarser with
29.3% lower yarn strength (g/tex) and 24.8% higher yarn
bulk properties and representing better pile coverage in
case of carpet and high cover factor in fabric. The
prepared yarn was woven to fabric on handloom.

High value quilt from wool/Angora blended needle
punch sheet: Thermal insulation and warm/cool feeling
of the coarse wool quilt was in the range of 0.234 to 0.300
m’K/W and 0.13 to 0.16 W/cm?’, respectively. The comfort
properties were rated good to very good. To replace
synthetic fibre based commercial infant/baby quilt, light
weight sustainable fibre based quilt was developed using
fine wool and Angora fibre mix needle punch web. Angora
fibre (30%) was mixed with fine Bharat Merino wool (70%)
and carded for uniform mixing. This was followed by
needle punching with low needling density (160
punch/cm?®). The prepared baby quilt was similar in
softness to commercial baby quilt. Compared to coarse
wool quilt, low thermal resistance value of prepared baby
quilt could be due to low areal density and less thickness of
the angora blended quilt (220 g/m” and 4.41mm) against
260 g/m?and 5.5 mm for coarse wool quilt.

Evaluation of wool sapling bag for seed germination:
The economical wool based sapling bag (70% wool) has
better shelf-life than pure coarse wool sapling bag. To
observe the growth performance of moringa sapling and
extent of soil enrichment in different sapling bags, an
experiment was conducted with plastic bag as control and
wool sapling bag (70 and 100% wool needle punch sheet)
as treatment. The mineral matter content of wool based
sapling bagwas from 2.52 10 2.65% wi/w.

The seed germination rate was 16% higher in wool
based sapling bag (92.5%) than plastic bag (76.5%). On
day 90, soil moisture content with plastic bag was 35%
and 50% higher than pure and 70% wool sapling bag,
respectively. Root/shoot ratio (dry) for pure wool bag
sapling was marginally better than plastic bag sapling.
Root/shoot ratio for dried sapling was 5.4% lower with
commercial bag. Plant height attained to >80% in first 30
days of plant growth in all types of bags. In comparison
to plastic bag, plant sapling height was 6.84 and 1.63%
for pure wool and 70% wool bag, respectively on 30"
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Sapling in plastic bags

day. On 90" day, overall plant height was 11- 12% higher
with wool based sapling bags and attributed to better
aeration and moisture management with wool based
sapling bags. Soil organic content was higher in wool
based sapling bags. At the start of experiment, soil N
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Soil organic matter content in different sapling bags

Crop residue (Rice straw) based reinforced bio-
composites: Rice straw (RS) is easily available low-
cost cellulose-rich biomass with properties like higher
strength: weight ratio, eco-friendlyness and recyclability.
To improve the interfacial adhesion of RS with resin
material, RS was treated with alkali, enzyme and a
combination of alkali + enzyme. The average fibre
diameter of the untreated RS was 101 um. Alkali
treatment caused 16% reduction in fibre diameter due to
the removal of the lignin from the fibre cell wall causing
separation of the ultimate thin fibre. The fibre diameter
reduction was maximum of 40% after enzyme
treatment. Enzymes selectively and effectively disrupt
the fibril and lignin structure of the RS. The enzyme
treated RS showed the highest aspect ratio (345). The
bundle strength was comparable among all treatments.
However, the moisture content of RS increased after the
alkali and enzyme treatment. The bulk density reduced

Sapling in 70% wool bags

Sapling in 100% wool bags

content was 0.14% which increased to 0.17% in plastic
bag due to complete decomposition of sheep manure in
soil with high root/shoot ratio and dry matter content for the
first 30 days. Afterwards, it reduces during the experiment
with comparatively lower growth performance.
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Soil nitrogen content in different sapling bags
significantly after the alkali and enzyme treatment due to
the loss of lignin and hemicellulose. The control and
treated RS was washed, dried and pulverized prior to
bio-composite preparation. Composites were prepared
using the hand lay-up technique with a laboratory-made
mold keeping the resin matrix to fibre reinforcement ratio
t060:40 (v/v).

The RS bio-composites were characterized using Fourier
transform infrared spectroscopy, thermogravimetric
analysis and scanning electron microscope and
evaluated for the physical and mechanical properties.

Description of RS bio-composites

RSB RS bio-composite (control)
RSB 1 RS bio-composite +Jute net

RSB 2 RS bio-composite + Jute net + Alkali treatment

RSB 3 RS bio-composite +Jute net + Enzyme
treatment

RSB 4 RS bio-composite +Jute net + Alkali + Enzyme
treatment
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v

RS bio-composite preparation (A) untreated RS, (B) alkali-treated RS, (C) enzyme-treated RS, (D) combination of alkali
and enzyme-treated RS (E) jute net, (F) mold with a pressure system, (G) RS and jute net reinforced bio-composite
and (H) bio-composites reinforced with surface modified RS

The interfacial adhesion between the resin matrix and
reinforcing RS fibres results in 11.4 and 15.6% higher
tensile strength of alkali and enzyme treated bio-
composite, respectively. The alkali + enzyme
treatment (RSB4) resulted in the maximum (20%)
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improvement in tensile strength due to the
improvement in the wetting behaviour and high
surface area leading to better interfacial bonding
between polymer matrices and RS. The flexural
strength of RS composites is in line with the tensile
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strength. Impact strength (toughness) of the treated
RS bio-composites was improved by 80 to 93%. The
use of jute net alone improve the compressive strength
by 2.3 times. Further, the compressive strength
improved by 43.7 and 87.5% for alkali and enzyme
treated RS bio-composites, respectively. The flexibility
induced in the treated RS improves the load-carrying
capacity under the compression.

Sound transmission loss of RS bio-composites was
found in the range of 26—29 dB and comparable for all
the bio-composites. Similarly, noise reduction
coefficients were also found comparable (0.95-0.96).
The alkali and enzyme treatment to RS is not only
improved the mechanical properties of the bio-
composites but also resulted in excellent noise
reduction properties. Thus, enzyme-modified RS
reinforced bio-composite is a good way of valorization of
rice straw into a useful industrial product for civil and
home furnishings applications.

Fabrication of sound transmission loss testing
apparatus: To estimate the sound transmission loss
through composites and other materials an apparatus
was designed and fabricated. The device is a simple
4'x2'x2' wooden box. The outer wall is covered by

O mmm tmmm ?EEE THEN YHENm ===
.

Sound transmission loss testing apparatus

ceramic sheet. The inner wall is covered by acoustic
foam to absorb the reverberation sound. Two decibel
meter are placed at varied distance on the top wall of
box. One is fixed at the source and another is movable
(to adjust distance between sound source and receiver
decibel meter) to measure the sound intensity. In
between these two decibel meters, a sliding
arrangement is made to fix 20x20 cm composite sample
vertically. The developed device is not only simple but
robust and reliable set-up for sound transmission loss
measurement. A patent has been awarded for the
instrumenton 15.12.2022 with patentno. 414672.

Value-added chemical processing of

wool

Institute project: TMTC/01/02/21-25

Vinod Kadam, Sekhar Das (up to 12.08.2022), Ajay Kumar and
Abhijeet Das

Study on climate adjusting wool textiles: Wool fabric
was coated with PEG-1000, eicosane and tetradecanol
PCM microcapsules. SEM analysis of fabrics clearly
depicted that the microcapsules are invariably attached
to the fabric surface. The thermal conductivity of the
PCM coated textiles exhibited a difference in thermal
conductivity (K) value at specific mean temperature of
42.5°C and 28.5°C. The thermal resistance of PCM
coated textiles was increased compared to the control
wool fabric.

To investigate further, a real time experiment was
conducted using hot air oven and ice pack chamber. The
control (untreated wool fabric) and PCMs treated wool
fabric was covered with thermocouples and kept inside
the oven at constant temperature of 40°C. The
temperature inside the oven and over the fabric sample
was recorded at regularinterval of 5 min.

Similar set of experiment was conducted using ice pack
chamber with temperature range of 8-20°C. The PCM
coated wool textiles provided warmth in cool condition
and coolness in hot condition. On an average,
temperature gradient of 1.5°C was noticed. Among all
three PCMs (PEG-1000, eicosane and tetradecanol),
the eicosane PCM has been found most beneficial
which reduced the hotness by around 1.8°C.
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PEG-1000 coated Eicosane coated Tatradecanol coated

SEM analysis of PCM coated wool textiles

Similarly in cold condition also, eicosane PCM has PCM is much higher (around 4.1°C). This infers that
been found better than the other two. In fact, the eicosane PCM coated textile provide warmth in cool
magnitude of thermal comfort provided by eicosane conditions and coolness in hot conditions.

Thermal properties of wool fabrics treated with PCMs at specific mean temperature

Thickness (mm) 0.77 0.85 1.10 1.15
R (m?K/W) 0.0066 0.0091 0.0076 0.1031 0.0100 0.0140 0.0098 0.0150
K(W/mK) 0.1157 0.0843 0.1107 0.1411 0.1097 0.0785 0.1164 0.0765

Real time experiment on effect of PCM coated textiles in hot and cold conditions

02:43 40 38.5 38.9 0.4 03:15 21.5 231 23.9 0.8
02:48 40 39.9 40.5 0.6 03:17 20.0 214 22.0 0.6
02:53 40 401 40.8 0.7 03:19 19.0 20.2 20.9 0.7
02:58 40 41.0 415 0.5 03:21 17.8 19.1 19.5 0.4
03:03 40 411 41.5 0.4 03:23 17.3 18.7 19.3 0.6
03:08 40 41.4 41.6 0.2 03:25 16.6 17.9 18.5 0.6

03:44 40 40.0 38.4 1.6 04:06 20.0 215 25.8 4.3
03:49 40 40.7 39.6 1.1 04:08 11.6 19.0 221 3.1
03:54 40 411 40.3 0.8 04:10 9.9 17.4 20.0 2.6
03:59 40 41.4 40.8 0.4 04:12 8.9 16.0 18.2 2.2
04:04 40 41.6 40.9 0.7 04:14 8.5 14.9 17.2 23
04:09 40 41.6 41.0 0.6 04:16 8.3 14.5 16.4 2.1

04:39 40 40.2 38.5 1.7 05:13 18.9 225 22.8 0.3
04:44 40 41.0 40.5 0.5 05:15 16.6 20.1 20.9 0.8
04:49 40 414 41.0 0.4 05:17 14.9 18.0 19.0 1.0
04:54 40 41.6 41.5 0.1 05:19 13.2 16.0 17.2 1.2
04:59 40 41.9 41.6 0.3 05:21 12.5 15.0 16.2 1.2
05:04 40 41.9 41.8 0.1 05:23 1.9 14.3 15.3 1.0

142 / ICAR-CSWRI, Avikanagar




Annual Report 2022

Sustainable and energy efficient chemical
processing methods

Tree beans (Parkia roxburghii) as new natural dye
source for wool fabric : Tree beans were collected
from Manipur. The dried tree cover was grated into fine
pieces and pulverized. The powdered tree bean was
soaked in distilled water for 1 h in the weight ratio of
1:30 to soften the tree bean powder for extracting high
quality dye.

Dried tree bean cover

After that 100 g of the finely powdered tree beans were
boiled in 500 ml of water for 30 min, filtered using nylon
mesh and collected the dye extract. The remaining
residue was again boiled for the same time and amount
of water. Both the dye liquors were mixed to make 1.0 L
of dye and used as a stock solution.

The phytochemical analysis of tree beans extract
revealed the presence of flavanoids, phenols tannins,
terpenoid, saponin and glycoside.

The wool fabric was scoured and bleached in a combine
process, where material to liquor ratio was 1:30. The dye
liquor (300 ml) was taken for dyeing in IR Dyeing
machine and the pre-wetted woolen fabric were dyed in
the liquor by heating up to 90°C with dyeing duration of
60 min. The tree bean dye concentration was 5.0% on
the weight of fabric (300 ml for each sample). The dyed
samples were taken out, washed thoroughly with clean
water and immersed in the UltravonJu (soap) solution (1
g/L) and washed in the Laundrometer machine for
duration of 30 min at 45°C to stripe off temporary colour
on the fabric. Once, soaping is done, the fabrics were
rinsed with cold water and dried at ambient temperature.
Natural dyeing of wool was carried out without mordant
as well as with mordants, such as aluminum sulfate and
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ferrous sulfate. Pre, meta and post-mordanting
techniques were employed. The dyed fabric showed
various color shades based on the type of mordant used.

All the fabrics showed better color strength (>20)
suggests that the tree bean is a good natural dye source.
The alkaline pH (9) showed higher colour strength than
pH 7 and attributed to darkness induced by strong alkali.
The presence of chitosan during dyeing slightly
improved colour strength; however, presence of salt did
not change the colour value as compared to control
sample. Post mordanting with Fe and Al significantly
improved the colour strength to 28.95.

5. Chitosan
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Shades of wool fabric dyed with tree beans cover in
various treatments

Fastness properties: The wool developed good colors
and also showed good washing fastness in all different
mordanting methods. The different shades obtained
from a single dye might be due to using different
mordants. However, wool fabric dyed with tree beans
extracts and pre-mordant with alum showed weaker
washing fastness compared to meta and post
mordanting methods. The washing conditions also
caused shade changes on dyed fabrics.
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Color strength data of tree bean dyed wool fabric

Tree bean pH7 44.01 11.98  21.08 0.00 0.00 0.00 0.00 100.00 22.82
Tree bean pH5 45.71 11.82 19.48 1.71 -0.16 -1.60 2.35 92.19 21.04
Tree bean pH9 40.79  12.20 19.94 -3.22 0.21 -1.14 3.42 105.77 2414
Tree bean Chitosan 41.09 13.87 20.36 -2.91 1.89 -0.72 3.55 106.32 24.26
Tree bean Salt 4434 1219 18.97 0.34 0.20 -2.10 2.14 96.64 22.05
Tree bean Pre Alum 42.31 6.86 18.42 -1.70 -5.12 -2.66 6.02 99.51 22.71
Tree bean Meta Alum 54.36 6.12 23.88 10.36 -5.86 2.80 12.22 73.65 16.81
Tree bean PostAlum 39.97 14.81 22.97 -4.03 2.83 1.89 5.28 120.15 2742
Tree bean Pre Ferric 33.89 5.02 10.68 -10.11 -6.96 -10.40 16.09 101.00 23.05
Tree bean Meta Ferric 24.46 4.30 7.68 -19.54 -7.68 -13.40 24.91 125.30 28.59
Tree bean Post Ferric 29.31 9.70 14.28 -14.70 -2.28 -6.80 16.35 126.86  28.95

Washing and rubbing fastness of the tree bean dyed wool fabric

pH5 4 4 5 4 5 4/5 4 4/5 4
pH7 5 4/5 5 4 4/5 5 4 4 3
pH9 4 4/5 4/5 3/4 5 5 4 4/5 3
Salt 4/5 4 5 3/4 5 5 4/5 4/5 3
Chitosan 4/5 4 4/5 3/4 5 4/5 4 4/5 3
Pre-mordantAl,(SO,), 4/5 4 4/5 3 4/5 5 3/4 4/5 3/4
Meta-mordantAl,(SO,), 4/5 4 4/5 3/4 5 4/5 4 4/5 2/3
Post-mordantAl,(SO,), 4/5 4 5 4/5 4/5 5 4 4 2/3
Pre-mordant FeCI3 5 4 4/5 3/4 4/5 5 4 3/4 2/3
Meta-mordant FeCI3 4 4 4/5 3/4 4/5 5 4 3/4 2
Post-mordant FeCI3 4/5 4 5 4 5 5 4 3 1

Indian Madder as natural dye source for wool fabric:
Indian madder (Rubia cordifolia) acquired from
Arunachal Pradesh was used for natural dyeing of wool
fabric. The dyeing technique, mordants and all other
procedures are similar to the previous study of tree bean
cover dying. The change in colour and character when
exposed to certain chemicals suggested that the
madder solution contains saponins, glycosides and
tannins. The dye absorbency test was carried out to
understand the dye pick up.

Dried madder

Natural form of Indian madder

144

The serial dilution of dye concentration was done and
absorbency was recorded on optical density meter. The
calibration curve along with a quadratic equation was
obtained. Based on the equation and dye absorption
before and after dyeing, dye pick up was evaluated
using the equation: Dye uptake%= (Initial dye
absorbency/ Initial absorbency) x 100

Indian Madder
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dye concentration and absorbance
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Natural dye pick up % was poor in control wool fabric.
The pick up significantly improved with addition of
chitosan. The dye pick up also improved due to the
presence of Al and Fe mordants. The highest pick up
(90%) obtained with meta mordanting with Fe. The
presence of mordant, especially Fe, changed the hue
and chroma of the dyed fabric sample, which may not be
preferred in natural dyeing.

Dye uptake % of wool fabric dyed with Indian madder
dye and different additives

pH5 1.50 0.71 52.66
pH7 (Control fabric) 1.42 0.75 47.18
pH9 1.42 0.80 43.66
Chitosan 1.64 0.26 84.14
Salt 1.28 0.59 53.90
Meta mordant Al(SO,), 1.49 0.31 79.19
Pre mordantAl,(SO,), 1.50 0.28 81.33
Post mordantAl,(SO,), 1.50 0.46 69.33
Meta mordant FeCl, 2.06 0.24 88.34
Pre mordant FeCl, 1.50 0.15 90.00
Postmordant FeCl, 1.50 0.62 78.66
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Shades developed with different additives and mordants
in the dying of wool fabric with Indian madder natural dye
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Colour strength: It was observed that the colour
strength improved (almost 2-times) in presence of
mordants. The highest colour strength obtained when
fabric was meta mordanted with Fe followed by pre-
mordanting with Fe. The alum mordant also improved
the colour strength of the Indian madder. Although,
quantitatively Fe is better than Al, looking at the
originality of the natural dye, Al should be preferred to
obtain good colour depth retaining the original hue and
tone.

All the dyed samples showed good washing fastness
(4) and rubbing fastness (4). It means that Indian
madder has good potential to dye on wool fabrics with
better longevity. The mordanted samples ratings up to
4-5. This indicates that the mordants improved the
washing and rubbing fastness performance of the
dyed fabrics.

Lightness and colour strength values of the wool
fabrics dyed with Indian madder and variables

pH7 47.27 31.85 32.48 11.46
pH-5 45.44 30.74 31.19 12.98
pH9 42.02 30.20 31.67 16.56
Chitosan 41.26 29.81 30.11 16.08
Salt 42.88 29.72 30.53 15.52
PreAl 40.15 32.96 36.46 21.28
Meta Al 47.06 30.44 36.72 14.84
PostAl 41.85 31.05 34.11 18.17
PreFe 26.98 8.95 14.28 23.28
Meta Fe 31.71 8.34 19.92 25.19
PostFe 36.24 11.50 21.06 17.74

Shrink-proofing of wool using Plasma technology:
Shrinkage in the wool fabric is a practical limitation with
reference to its dimensional stability, mechanical
properties and service life. The conventional processes
of shrink resist finish to the wool fabric are not eco-
friendly and deteriorate the fabric quality. In present
study, wool fabric was exposed to plasma for few
seconds. The untreated wool fabric shrunk heavily in
felting shrinkage while, plasma treatment to wool fabric
significantly reduced the felting shrinkage.

The relaxation shrinkage of plasma treated fabric and
untreated fabric did not differ significantly. The
combination of plasma and chitosan significantly reduced
the relaxation shrinkage. However, felting shrinkage was
increased after the combination treatment. The reason
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Relaxation and felting shrinkage (%) of plasma treated

wool fabric
Untreated 1 5.21 39.66
Untreated 2 6.56 38.63
Plasma treated 1 5.47 11.83
Plasma treated 2 4.12 18.73
Plasma + chitosan 1 0.83 24.48
Plasma + chitosan 2 0.27 23.22

could be nullifying the effect of physical plasma due to wet
chemical treatment of biopolymer.

Engineering of hi-value textiles from
the blends of Wool, Camel, Pashmina

and Angora rabbit Hair

CRP-CSWRI-01/20-23
Ajay Kumar and Vinod Kadam

Three types of yarn (yarn count: 2/64 Nm) were
prepared from Merino wool (100%), polyester: wool
(70:30) and polyester: angora (70:30) blend using semi-
worsted spinning system. Single jersey knitwear's were
prepared using these yarns on flat bed knitting machine.
The polyester: angora fabric was found most light weight
(330 g/m?), least thick (2.257 mm) and highly air
permeable (0.042 kPa.S/m) among all fabrics. The
fabrics were dyed in a single bath despite fabric made of
different blends. Beautiful mélange effect was obtained
in the polyester: wool dyed fabrics.

Merino wool Polyester: wool Polyester:
(100%) (70:30) Angora (70:30)

Knitwear from different blends of wool

The dehairing technique was used for segregation of
highly coarse fibres and gaurd hair from adult camel
wool to improve their spinning. Single passage of
dehairing improved the camel fibre diameter and
medullation from 38.85 to 34.67um and 60.00 to
51.67%, respectively. Pre processed adult camel wool
(ACW) was equally mixed with Bharat merino wool

146 / ICAR-CSWRI, Avikanagar

(BM) for regular blanket yarn formation on woollen
spinning system. The linear density of prepared
woollen yarn was 3.92 Nm with <26% coarse/
medullated fibres. The yarn has very good yarn
strength (69.00 g/tex) and elongation (17.65%). The
prepared camel wool blended yarn with regular
blended of blanket yarn (BM wool: Chokla wool, 50:50)
was used to develop blankets having four components
in the form of coarse union fabric.

Bharat Merino and camel wool blended blanket

Woven suiting fabrics were prepared using polyester:
Bharat Merino (BM) wool (70:30) and polyester: Angora
wool (70:30) blend yarns of 2/64 Nm. The ends/inch and
picks/inch of the fabric was around 78 X 70. The areal
density of fabrics was in the range of 170-240 g/m2.
Polyester: Angora blend fabric showed lowest areal
density. The suiting fabrics were stitched into different
menswear overcoats. The subjective analysis indicated
that the fabric has richness and luxury feel.

The pre-processed camel calf wool (CCW) and Bharat
Merino (BM) wool blend (70:30) yarn was used with
regular BM and Angora blended (70:30) yarn for
development of union fabrics by placing them in vice-
versa direction of weaving keeping similar EPI and PPI.
The physical and functional attributes of the prepared
fabric were evaluated and compared with pure BM wool
fabric. The fabric construction parameter viz. EPI and
PPI were similar for BM: Angora fabric and two union
fabric made of CCW. The BM and CCW and pure BM
wool fabric was measured 12.3 and 28% higher in
thickness, respectively. The BM blended CCW fabric
and pure BM wool fabric was 5.8 and 10.2% higher in
GSM, respectively than regular BM and Angora blended
fabric. The BM blended CCW fabric and pure BM wool
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Bharat Merino : Angora blended jackets

rated slight pilling propensity as compared to severe
pilling propensity with regular BM and Angora blended
fabric. The two CCW union fabrics and BM - CCW union
fabric were observed to 4.6- 14% lower in thermal
resistance due to higher thermal insulation property of
Angora fibre (~ 4 time than wool). The developed union
fabric (GSM-160g) using CCW blended yarn in both
warp and weft was found suitable for light weight
apparels and used to developed high value products like
jacket and coat with melange effect.
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Jackets from Camel calf wool-BM wool union fabric

The adult camel wool fibre has 38 ym mean fibre
diameter and 60% medullation with additional 10%
kempy fibres. The presence of kempy fibres restricts its
use for product development thus one passage of
dehairing was carried out for its quality improvement and
suitability for nonwoven manufacturing. The single
passage of dehairing resulted in improvement in mean
fibre diameter (34 ym) and kempy fibres (0%). The pre-
processed adult camel wool was used to prepare needle
punch nonwoven sheet with aerial density of 250 GSM
and used for development of diversified value added
products like quilt and composites

Utilization of locally available natural

resources for natural dyeing of silk and
woollen yarn along with Pashmina fabric

Inter-institutional project: NINFET-CSWRI / 21-22,
funded by IICT, Srinagar, J&K

DB Shakyawar, SN Chattopadhyay, L Ammayappan, Vinod
Kadam and Ajay Kumar

Cock's comb flower, chinar leaves, walnut hull and
devdar pine leaves were collected from Jammu and
Kashmir. The dyeing of scoured wool fabric was done
with extracted natural colourants in two different
protocol i.e. open bath at moderate temperature
(Protocol-1 dyed at 70°C with and without pre-
mordanted with 5% potash alum at 60°C/ 30 min/ 1:30
MLR) and closed bath at high temperature (Protocol-2
dyed 98°C) for one h. The fabrics were then washed and
dried in air. All colorants imparted brownish tone on the
woolen fabric. Walnut and chinar leave imparted dark
chocolate browns and yellowish brown tone, respectively.
Mordants (5% aluminium sulphate, 2% ferrous sulphate
and 5% copper sulphate) were used in the mordanting
process to improve the colour fastness properties of the
dyed fabrics. The dye concentration was 50 g/L and
material to liquor ratio was 1:30. The dyeing was done at
90°C for 30 min using IR dyeing machine.

The color values of the dyed wool fabric in terms of L*
(light/dark), a*(green/red), b*(yellow/blue), K/S (total
color value) was measured by Computer Color Matching
Spectrophotometer (Konica Minolta CM-2500D). The
color values were obtained at 10° standard observer in
D65 light source. The color fastness to washing and
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fastness to staining were measured as per the ISO 105
A02 and ISO 105A03 procedure, respectively.

The preliminary dyeing trials showed that meta-
mordanting method works well to obtain higher color
strength. Among the dyes, walnut hull was best followed
by deodar pine leaves, chinar leaves and cock's comb
flower. Color fastness to staining was excellent in all
natural dyes sources studied. The colour fastness to
washing was improved after the mordanting process.

Color strength of wool fabric

Control 24.39 10.73 10.44
Al
Pre 25.19 13.90 16.44
Meta 25.61 15.09 15.25
Post 25.76 12.32 22.48 -
Cu
Pre 26.04 23.64 25.05 -
Meta 24.65 22.93 25.33 33.97
Post 24.92 20.20 18.32 -
Fe
Pre 26.79 24.52 19.93 -
Meta 271 23.52 25.19 30.45
Post 26.63 16.38 14.69 -

Pashmina fabrics were also dyed using the similar
natural dye sources. The colour strength of the
pashmina fabrics was found better than wool fabrics with
allthe natural dye sources.

Color strength of Pashmina fabric

Control 33.73 29.50 27.91 26.94
Almeta 31.69 26.63 26.33 35.24
Cumeta 30.65 27.74 34.98 36.32
Fe meta 32.79 25.19 36.60 32.56
pH-5 32.34 20.94 20.85 30.65

Study of soil-hydrothermal environment

under natural vs synthetic mulch

Inter-institutional project: NINFET-CSWRI-CISH-
CAFRI-BAU-NEHR/20-23

N Mridha, DB Shakyawar, A Singha, M Bhowmick, Vinod
Kadam, D Nayek, M Kundu and S. Saha

To study the natural fibre based mulch system capsicum
crop was selected. Five different mulch systems viz.,
jute mulch (T1), wool mulch (T2), rice straw much (T3),
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plastic mulch (T4) and no mulch (control) (T5) were used
in plot size of 4 x 4 m (each). Randomized block design

Use of wool as muich in agriculture

Overall, wool and plastic mulch performed better
compared to other treatments. The benefits of the wool
mulch include high soil moisture content and higher
plant growth. The fruit size and yield was also better in
wool mulch compared to the control treatment.

Soil moisture content under different natural fibre based
mulch system

T1: Jute mulch 4.52
T2: Wool mulch 5.03
T3: Rice straw mulch 4.61
T4: Plastic mulch 5.60
T5: Control 4.09

. Wool profile of Indian sheep breeds

NLM project, DAHD, Govt. of India
Vinod Kadam, Ajay Kumar and Arun Kumar

Atotal of 62 wool fibre samples from Garole, Patanwadi,
Marwari and Deccani sheep were collected from
different organization and fields.

Garole 16 F+13M Malda and KVK Saragarhi
(West Bengal)

Deccani 10F+4 M Shirur, Pune (Maharashtra)

Patanwadi 5F+5M Sayaravillage, Lakhpat
Kachchh (Gujarat)

Marwari 5F+4 M Subhashpur (Gujarat)

Fibre diameter and medullation of the samples of
Patanwadi and Marwari sheep breeds were measured
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as per ASTM D2130. The average fibre diameter of
Patanwadi female and male sheep breed is 43.61 and
43.86 ym with 43.13 and 48.46 medullation percent
respectively. The average fibre diameter of Marwari
female sheep breed is 42.93 ym with 68.26 %
medullation. Both sheep breeds wool are coarse grade
fibre. The fibres of Marwari sheep breed are finer than
the Patanwari sheep breed but the medullation
percentage is also high in Marwari sheep wool.

..k

Patanwadi female

Patanwadi male

Average (range) physical characteristics of wool

Patanwadi
Female 43.61 43.13
(40.44-48.69) (28.33-51.33)
Male 43.86 48.46
(39.69-48.21) (33.33-67.66)
Marwari 42.93 68.26
Female (37.05-57.52) (49.00-81.66)

Marwari female

Projection microscope images of wool fibres

Identification and lab scale production

of nonwoven saleable products from
Deccani wool

Maharashtra Sheep and Goat Corporation, Pune,
Govt of Maharashtra

Vinod Kadam, Ajay Kumar and Arun Kumar

This short term project was aimed to utilize Deccani
coarse wool for conversion into value added products
that can be saleable. Deccani coarse wool was procured
from the farm of Punyashlok Ahilyadevi Maharashtra
Sheep and Goat Corporation, Pune. The wool was
dedusted, scoured and willowed using the standard
protocol. One part of the opened wool was converted
into machine felted sheets and other part of wool was
converted into needle punched woollen sheet. These
felt sheets were then converted into products like yoga
mats, floor mats and pen stand. These products were
demonstrated to the sponsoring agency. In addition, soft
wool sheet is covered with a cotton fabric to develop
Deccaniwool quilt.

Carcass evaluation, development and

quality evaluation of value added sheep,
goat and rabbit produce

Institute project: LPT/01/01/20-25
Arvind Soni, RS Bhat and Srobana Sarkar

Comparative carcass traits and meat quality of
Malpura and Avishaan lambs : The animals were
slaughtered at approximately 9 month of age. Carcass
traits in both the breeds were comparable; however,
dressing percentage (EBW) found significantly higher in
Malpura (54.19) than Avishaan (52.08). Among the
colour attributes (after 45 min and 24 h of slaughter) only
lightness (L) and Hue value were significantly lower in
meat of Malpura lambs than Avishaan lambs. Cooking
loss, firmness and work of shear for the fresh meat were
numerically higherin Malpura lamb.

Effect of Khejri and Moringa leaves feeding on
carcass characteristics and meat quality in
Avishaan lambs: Khejri (Prosopis cineraria) and
Moringa (Moringa oleifera) leaves were fed to lambs in
complete feed block. There was no significant difference
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Comparative mean carcass traits in Malpura and
Avishaan lambs (n=5 each)

Pre slaughter wt (kg) 32.08 31.32
Empty body wt (kg) 27.34 26.29
Hot carcass wt (kg) 14.83 13.71
Dressing % PSW 46.15 43.71
Dressing % EBW* 54.19 52.08
Loin eye area 14.8 14.0

Chilling loss (%) 3.02 2.52
Lean (%) 60.57 58.86
Subcutaenous fat (%) 5.39 6.01

Intramuscular fat (%) 5.17 5.11

Bone (%) 26.82 27.75

* Significant (P<0.05)

among the carcass traits; however, dressing % was
significantly higher in Moringa leaves fed lambs. The
redness value of the meat was higher in Moringa leaves
fed lambs and other colour attributes and meat quality
parameters remained unaffected.

Effect of Cenchrus and Amla leaves feeding in total
mixed ration on carcass characteristics and meat
quality in Malpura lambs: The dietary intervention was
25% Cenchrus leaves in control group, Cenchrus leaves
and 12.5% Amla leaves (12.5% each) in Gr-l, 25% Amla
leaves in Gr-ll with 75% concentrate as total mixed
ration. The animals were slaughtered at 6 months of
age. All the carcass traits and colour attributes of the
meat were comparable among the groups. In textural
attributes firmness and work of shear were lower in
treatment group than control. The antioxidant activity in
terms of ABTS and DPPH (% inhibition) and heamation,
heam iron were significantly higher in Gr-11. Fat oxidation
in term of TBARS value was significantly lower in Gr-I1.

Grdl 30.82
Gr-l
H DPPH*
Control uABTS*
0 10 20 30 40

% Inhibition

Antioxidant activity of Malpura lambs fed with Cenchrus
and Amla leaves
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Effect of feeding Guava leaves total mixed ration on
carcass characteristics and meat quality in
Avishaan lambs: Control, Gr-l and Gr-ll lambs were fed
TMR containing 30% Cenchrus leaves,Cenchrus leaves
+ Guava leaves (15% each) and 30% Guava leaves,
respectively. On slaughter of lambs at 6 months of age
no significant differences were observed in the carcass
traits and colour attributes of meat. However, dressing%
(ELW) and meat: bone ratio were significantly higher in
Gr-ll. The antioxidant activity in terms of DPPH (%
inhibition) and heamation, heam iron were significantly
higher in control than treatment group.

Carcass characteristics of Avishaan lambs on feeding of
Guava leaves TMR (n=5 each)

Live wt (kg) 27.12 25.20 28.40
Empty body wt (kg) 22.69 21.18 23.64
Hot carcass wt (kg) 12.04 11.36 13.18
Dressing% (live wt) 44 .44 45.11 46.28
Dressing % (EBW)* 53.10 53.57 55.61
Intermuscular fat* 7.55 5.67 6.27
Meat: bone ratio* 2.21 2.22 2.59

* Significant (P<0.05)

Effect of different levels of Moringa leaves feeding
on carcass characteristics and meat qualities in
broiler rabbits: The carcass traits and meat quality of
rabbits fed with control TMR (G1), 20% Moringa leaves
TMR (G2), 40% Moringa leaves TMR (G3), 60%
Moringa leaves TMR (G4) was assessed. The %
dressing, lean yield and bone were comparable in all the
groups. Fat content (3.6%) was significantly higher in
control than other groups (1.76 to 2.73%). The
antioxidant activity (% ABTS and DPPH inhibition) in
meat was increased significantly with increase in level of
moringa in the diet. The colour attributes of meat 45 min
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and 24 h of slaughter were comparable except the
yellowness value (45 min after slaughter) and redness
value (24 h after slaughter).

Carcass characteristics and meat qualities in broiler
rabbitson feeding of Moringa leaves TMR

Pre slaughter weight (kg) 206 203 193 1.78

Slaughter weight (kg) 201 165 189 1.73
Dressing % 50.24 51.74 50.84 49.34
Lion eye area (cm’® )* 567 463 392 429
Fat (%)* 36 176 273 239
Lean yield (%) 616 66.29 66.2 66.21
Bone (%) 2719 26.73 27.03 26.72
Redness

45 min 3.07 320 342 347

24 hr* 527 432 477 4.78
ABTS(% inhibition)* 2439 42.89 50.26 58.8
DPPH (% inhibition)* 8.59 11.18 12.46 14.31

* Significant (P<0.05)

Effect of fish and palm oil feeding to ewes on
carcass characteristics and meat quality: The ewes
were fed with concentrate containing fish oil in Gr-I and
palm oil in Gr-ll (@ 0.6 mi/kg body weight). All the
carcass traits were similar in both groups except higher
caul fatin Gr-1l. Colour attributes (after 45 min and 24 h
of slaughter) were comparable. The antioxidant activity
(% ABTS and DPPH inhibition) in meat was increased
significantly in fish oil fed ewes.

Effect of fish and palm oil feeding to ewes on carcass
characteristics and meat quality (n=9 each)

Live weight (kg) 38.98 37.93
Empty body weight (kg) 33.73 32.56
Hot carcass weight (kg) 18.05 17.32
Dressing % (live weight) 46.30 45.61
Dressing % (EBW) 53.50 53.20

Caul fat (kg)* 1.29 1.50

Lean yield (%) 55.94 56.00

Subcutaneous fat (%) 12.52 12.50

Intermuscular fat (%) 8.45 8.25

Dissected bone (%) 21.43 21.09

Lean: fat ratio 2.70 2.76

Meat: bone ratio 2.63 2.69
* Significant (P<0.05)

Effect of enzymatic hydrolyzed sheep plasma
protein incorporation in mutton sausage: Four
different levels of plasma protein hydrolysates viz.,

control (0%), T, (5%), T, (7.5%), and T, (10%) were
selected for development of mutton sausage and
compared for different physico-chemical, instrumental
texture, color profile, antioxidant activity, lipid oxidation,
microbiological and sensory quality attributes during
storage period. A non-significant difference was
observed in emulsion pH and proximate composition of
mutton sausage by incorporation of plasma protein
hydrolysate. However, a significant difference was
observed for emulsion stability and cooking loss. ABTS
and DPPH inhibition (%) were significantly higher in T,
than other treatments and control. Control had
significantly higher TBARS than all treatment groups.
Among treatments, TBARS value did not differ
significantly up to day 14 of storage period. The
incorporation of plasma protein hydrolysate resulted in
decrease of total plate counts in during the entire
storage period. Based on findings, 10% protein
hydrolysate is recommended for use in emulsion-based
mutton sausages.
mT2 M®ET3
14

mC T
l lI l
0 7

Storage Period (Days)

~
o ©o o
1 1 1

o
[l

ABTS inhibition (%)
o

= N W b O O
o
1

o
[l

o

e
g

C ™ T2 T3

e
i

(N
&

TBARS value
(mg malonadehyde/kg)

o
N

0 7 14 21
Storage period (Days)
Effect of plasma protein hydrolysates incorporation on
the ABTS inhibition (%) and TBARS value of mutton
sausage during refrigeration (4+1°C) storage periods







Annual Report 2022

TRANSFER OF TECHNOLOGY AND
SKILL DEVELOPMENT

Improvement in productivity of sheep
and rabbit through technological

testing, transfer and adoption under
field conditions

Institute project: TOT/01/01/20-25

LR Gurjar, RL Meena, SS Dangi, DK Sharma, RS Godara and
Srobana Sarkar

The institute has adopted 20 villages for demonstration
and transfer of technologies at the farmer's door. During
the year a total of 8400 sheep (Malpura- 4000 and Kheri
crosses- 4400) from 69 flocks in three clusters (Bhipur,
Malpura and Chawandiya) were covered.

The overall average body weight of Kheri lambs in field
flocks at birth, 3, 6 and 12 month of age were 3.45,
15.34, 27.21 and 35.23 kg in male and 3.21, 14.52,
22.50 and 28.34 kg in female, respectively. The average
first six monthly GFY in the field flock was 560.0 g/lamb.
Under three shearing per year regime, the average GFY
per clip was 360 g. Average price of lamb (3 month) sold
by farmers was Rs. 4500.00.
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Growth performance of Kheri lambs in field

The annual morbidity and mortality in adopted flocks
were 35.00% and 8.06%, respectively. During the year,
a total of 3500, 2000 and 3500 sheep were vaccinated
against ET, PPR and Sheep pox, respectively. Besides,
11700 anthelmintic doses were used to manage Gl
parasites while 2400 sheep were given foot bath. Need

based health camps (08) were organized in different
villages. In these camps a total of 3413 animals belonging
to 471 farmers were treated for different ailments like
enteritis, pyrexia, bronchitis, pneumonia, wounds, mineral
deficiency, pica, infertility, lameness etc.

A study was conducted on sheep rearing means of
livelihood for sheep shearers in changing scenario of
wool price. A total of 50 sheep rearers from 5 villages of
Malpura tehsil (Tonk) were selected to collect the
information. The average sheep rearers and sheep
population in a village were 10 and 400, respectively.
Most of the respondent practiced three times shearing in
ayear. The expenditure incurred on shearing was Rs. 20
per sheep per time and wool yield of 400 g/sheep/clip.
Wool price was Rs. 35/kg. Per day 60 sheep were
sheared by sheep shearer. Thus, income of sheep
shearers was Rs. 24000/- per village in a year. One seep
shearer cover about 5 villages in a year and total income
earned Rs. 120000/-.

Income of sheep shearers in changing scenario

Sheep shearing /day/ 60 60

shearers (no.)

Income of shearers /day 1200 1260

by sheep shearing (Rs.) (60x20) 420(60x7)+
840(60x0.4
=24 kg wool

@ 35/kg)
Sheeplvillage (no.) 400 400
(40x10) (40x10)

Sheep sheared/ yr/ 1200 1200

village (400x3) (400x3)

Income from sheep 24000 25200

shearing/ village/yr (Rs.)

Income from sheep shearing/ 120000 126000

5villages/yr (Rs.)

It was inferred that sheep production augments the
economic condition of sheep shearer.

Participatory agricultural development: A total of
27200 visitors got benefited from the displays of
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technology exhibitions (9) at different locations in the
country. A total of 2157 beneficiaries (agriculture
supervisors, farmers and students) from 37 agencies
visited the institute and acquired recent information on
various aspects of the sheep, goat and rabbit
production and wool utilization. The other events
organized were 8 trainings programmes on different
aspects of sheep, goat and rabbit rearing (212
participants, 160 men and 52 women), 12 kishan
gosthis (1784 farmers), one workshop for KVKs (400
participants), World Soil Day (250 farmers), National
Kishan Diwas (130 farmers) and two Kishan Mela
(>3000 farmers).

Participatory agricultural development
for livelihood security and economic

empowerment of farmers in semi-arid
region of Rajasthan

Farmer FIRST

SS Dangi, SC Sharma, PK Mallick, LR Gurjar, RL Meena, DK
Sharmaand RS Godara

For livelihood security, economic empowerment and
income enhancement of farmers, the technologies were
demonstrated to farmers in adopted villages through
community based modules. The activities carried out
under different modules and theirimpact are as below:

Livestock based module

Breed improvement
using improved germ
plasm

Patanwadi rams (7)

Estrous
synchronization and
artificial insemination
in problematic ewes

Ewes covered (17)

Sirohi goat rearing
in 2019 and 2022, respectively

Rabbit rearing 5 rabbit units (4F+2M)

Al in buffalo (using Buffalo covered (241)
semen from ICAR-

CIRB)
Mineral

supplementation farmers)

Health management
570

10 and 9 Sirohi goat units (2F+1M)

Salt brick and mineral mixture (65

ET vaccination — 2500, Treatment - o

° Higher birth weight in lambs from Patanwadi ram
%;9 kg) than lambs from farmer's local ram (2.70

° Higher 3 month weight in lambs from Patanwadi ram
(16.80 kg) than lambs from farmer's local ram (14.35
kg) resulted in additional income of Rs. 588/- per
lamb on their sale.

° Estrus response: 52.94%
° Lambing rate: 52.94%
° Farmer has got an additional income of Rs.36,000/-

Marginal and landless farmers established goat
flock as a source of livelihood with average net
income of Rs. 28635/- and BC ratio of 1.82

° Production has started

Conceptionrate: 53.94%
° 40 calves were bornin 2022

o Increase in daily milk yield (130 g) after 40 days of
supplementation

Benefitted 59 farmers

Crop based module

Mustard+Kasuri Methi DRMRIJ-31 variety of mustard

Wheat DBW-187 variety (38 farmers)

o Higher yield as compared to other varieties

° B:C ratio of mustard+Kasuri-methi intercropping
:3.38
B:C ratio of sole mustard: 3.31
° B:C ratio of sole Kasuri-methi: 2.55
31.81% higher grain yield with DBW-187 as
compared to local variety

° Rs. 35881.00 more income per hectare than local
variety
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Intervention Input Results and impact
Moong IPM-02-3, Virat variety (60 farmers) o 28.03% higher grain yield over local variety
° Rs 11133.00 more income per hectare than local
variety
Black-gram Pratap urd-1 variety (20 farmers) e Increased yield (5.92%) over locally cultivated
varieties
Sesame RT-351, RT-346 variety (25 e Increased yield (14.63%) with RT-351 over local
farmers) variety

Horticulture based module

Fruit cultivation Sapling of Karonda, Kagzi lemon, 4 12 quintals of Thai-apple ber were produced from
Papaya (Red lady- 786), Thai- 0.5 hectare land with an income of Rs.32000/-

apple ber (95 farmers)

Vegetable cultivation Improved variety seed of spinach, o 8 poly houses were installed by cucumber farmers
carrot, radish, onion (100 farmers) o Average yield: 50 tone/acre
Installation of poly houses

Net profit margin: 50.0%
Natural resource management based module
Organic farming 19 units (18 farmers) e  Three farmers became a successful producer of

quality vermi-compost and now composting at
commercial level

In addition, morphometric characteristics were recorded tour (24 farmers), trainings (30 women), interactive

on >300 sheep of local Kheri breed in FFP villages. meetings (294 farmers) and exposure visits (24 farmers).
Awareness was created about recent development in From adopted villages, 50 farmers were registered with an
agriculture and animal husbandry through educational FPO "Malpura Krishi Fed Producer Company Limited".

Livestock based activities under Farmer FIRST Programme
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Education and exposure visits of farmers under Farmer FIRST Programme
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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

Farm units

ARC (ICAR-CSWRI), Bikaner Marwari
ICAR-CIRG, Makhdoom Muzaffarnagari
MPKYV, Rahuri Deccani

LRS (SVVU), Palamner Nellore

Field units

PGRIAS (TANUVAS), Kattupakkam Madras Red
ARC (ICAR-CSWRI), Bikaner Magra

Flock strength at farm units (as on 31.12.2022): The
total flock strength of sheep on closing of year 2022 was
529 for Marwari, 543 for Muzaffarnagari, 451 for
Deccani and 382 for Nellore farm unit. The population of
total male and female is as under:

Marwari 145 384 529
Muzaffarnagari 139 404 543
Deccani 153 298 451
Nellore 124 258 382
Total 561 1344 1905

The number of breedable ewes and breeding rams were
286 and 68 for Marwari, 319 and 35 for Muzaffarnagri,
209 and 52 for Deccani and 187 and 45 for Nellore,
respectively.

Sheep covered by field units (as on 31.12.2022): A
total of 151 sheep breeders having 13468 sheep
including 9429 breedable ewes were covered for
performance recording and improvementin Madras Red
and Magra field units.

No. of sheep breeders 86 65 151
No. of sheep registered 6400 7068 13468
No. of breedable ewes 5004 4425 9429
No. of animal identification 1944 2412 4356
No. of performancerecording 4875 1436 6311

No. of health coverage 48419 10505 58924
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Sale / distribution of superior germplasm: During the
year 2022, a total of 461 males and 230 females sheep
of different breeds were sold for genetic improvement of
farmer's flock.

Sale / distribution of superior germplasm

Marwari 30 60 25 77 192

Muzaffarnagari 0 63 0 73 136

Deccani 0 80 0 0 80

Nellore 2 27 7 0 36 Muzaffarnagari lambs

Madras Red 0 13 0 0 13 Performance of sheep breeds: The average body
Magra 16 70 13 35 134 weights at different stages, lambing rate and annual
Total 48 413 45 185 691

GFY obtained in farm and field units are as under:

Performance of sheep breeds

Farm units

Marwari 3.00£0.03 16.00£0.81  22.50+0.31  27.00+0.32 91.00 1175.00
Muzaffarnagari 3.71+0.03 16.3310.16  25.68+0.18 36.49+0.26 74.20 1116.88
Deccani 3.2040.02 14.164+0.13 23.4840.45 28.66+0.43 91.38 955.00
Nellore 2.75+0.03 11.57+0.27 18.52+0.72 26.63+1.56 75.38 NA
Field units

Madras Red 2.65+0.01 10.1240.16  15.50+0.05 - 81.74 NA
Magra 2.97+0.06 14.09+0.04 21.28+0.05 27.23+0.16 73.04 571.85*

NA- Not available; * Adult six monthly

Madras Red ram Nellore rams
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MEGA SHEEP SEED PROJECT (MSSP)

The Mega Sheep Seed Project was started on
01.04.2009. Presently, 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 different breeds as on 31.12.2022 was as
follows:

Mandya 117 379 496 290
Mecheri 119 238 357 172
Sonadi 53 256 309 222
Malpura 153 358 511 289

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:

Performance of sheep breeds (MeanzS.E.)

Mandya Farm 2.91+0.03 11.19+0.07
Field 2.15+0.01 10.51£0.03
Mecheri Farm 2.60+0.02 11.82+0.15
Field 2.50+0.03 10.68+0.19
Sonadi Farm 2.96+0.02 13.231+0.41
Field 2.70+0.01 10.00+0.07
Malpura Farm 3.261£0.03 15.25+0.25
Field 3.17+0.01 14.51+0.06

16.02+0.09  22.15+0.14 92.07 590.32
15.49+0.05  21.23+0.07 91.26 519.61
15.62+0.27  23.10+0.78 79.86 NA
13.72+0.20 NA 87.00 NA
16.60+0.33  22.54+2.31 55.00 596.62
14.50+0.13  20.90+0.67 54.62 NA
26.70+0.38  32.69+0.52 104.04 889.00
19.26x0.12  31.76x0.37 96.73 NA

NA- Not available
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Production and distribution of genetically superior
sheep seed: The project has produced genetically
superior rams for distribution/sale to the registered
farmers to improve their flock. The ram distribution and
ewe coverage during the year are as follows:

Mandya 50 81 131 2312
Mecheri 31 110 141 2496
Sonadi 64 00 64 2010
Malpura 21 91 109 796
Total 166 282 445 7614

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.

Sonadi ewe with lamb
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RESEARCH MANAGEMENT

The PME Cell in the institute coordinate and synthesize
the recommendations of QRT, RAC, IRC and
recommends research priorities of the institute in sheep
and rabbit production. PME Cell coordinates and
arranges the annual monitoring of ongoing projects and
evaluation of completed projects through RAC, IRC and
PMC. It also maintain database on publications,
technologies developed, consultancies, projects
undertaken in the past and on-going projects and
linkages with line departments.

Mid-term Review Meeting of ICAR

Regional Committee - VI

The Mid-Term Review Meeting of the ICAR Regional
Committee - VI, comprising the states of Rajasthan and
Gujarat and Union Territories of Daman and Diu and
Dadra and Nagar Haveli was held through video
conferencing on 20" May 2022. The meeting was
chaired and presided over by Dr B.N. Tripathi, DDG
(Animal Science), ICAR and Nodal Officer, Regional
Committee - VI. A total of 159 participants, including
Vice-Chancellors, Deans, Directors of Research,
Education and Extension from Agricultural and
Veterinary Universities in the region; senior officers from
the States and UTs in the region; DDGs, ADGs and
senior officers of the ICAR; Directors of ICAR Institutes
in the region and outside the region; Officers-in-charges
of the Regional Centres/Stations of the ICAR Institutes
located in the region; and project coordinators and
officials from KVKs attended the meeting.

Dr B.N. Tripathi, DDG (Animal Science), ICAR and
Nodal Officer, Regional Committee - VI highlighted that
the eight Regional Committees constituted by ICAR
provide forum for the researchers and the State
Government functionaries to examine gaps in current
research and training in Agriculture including Animal
Husbandry, Dairying, Fisheries, Natural Resource
Management, Human Resource Development; identify
priorities and decide agenda of research and extension
in different agro-climatic regions of the country.
Research agenda of relevance in the areas of

agricultural technology assessment, refinement and
transfer is set up for discussion in the regular meetings
of the Regional Committees, which is held once in two
years. He also explained that the objectives of the Mid-
term Review Meeting are to take stock of the progress
made in the execution of the recommendations and
action points drawn in the regular meetings and if
needed, suggesting mid-term corrections.

Lo L---J“‘-“ ‘“!“'f""

Mid-term Review Meeting of ICAR Regional Committee - VI

Dr Arun Kumar, Director, ICAR-CSWRI and Member
Secretary, Regional Committee - VI presented the report
on action taken by the concerned Organizations/
Institutes/ Universities, on the recommendations and
action points drawn in the 26" RCM held virtually on 13"
March 2021. The action points set and the actions taken
were discussed w.r.t. their status of completion,
constraints and follow-up actions needed. After thorough
discussions, the follow-up actions needed for each of the
action points were decided. Dr S.P. Kimothi, ADG (TC),
ICAR emphasized for refinement of ATR in a more
comprehensive manner by respective SMDs / ADGs /
Directors / State Government officials etc. All the problems
should be taken to a conclusive and logical end
strategically with complete solution.
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Quinquennial Review Team (QRT)

Meetings

During the year, a total of five QRT meetings were held
on 7 March, 2022 at ARC, Bikaner, 13-14 May, 2022 at
NTRS, Garsa, 21-22 June, 2022 at CSWRI, Avikanagar,
24 July, 2022 at SRRC, Mannavanur and on 17-18
November, 2022 at CSWRI Avikanagar. Prior to meeting

at respective centres, the team made physical appraisal
of existing infrastructure, sheep and rabbit sectors and
laboratories and on spot interaction with scientists. The
progress / achievements along with future line of action
were presented by respective I/C Divisions / Sections.
QRT observed that manpower and infrastructure are
major constraints in strengthening research activities at
the regional centres.

Meetings and visits of Quinquennial Review Team

The QRT also visited in field area to interact with farmers
and appreciated the farmer's related activities carried
out at field level and linkage with other agencies /
organizations. Prof. P.K. Uppal, Chairman QRT
appreciated infrastructural development carried out in
last five year and effort made for maintenance of the
existing infrastructure with limited manpower. He
emphasized that priority of NTRS should be on
conservation and preservation of Gaddi sheep and
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suggested to plan and prioritize the research activities as
per available manpower and existing infrastructural
facilities. Chairman, QRT emphasized that infiltration of
outcome of research findings into the society is an ultimate
need of hour for better visibility and impact of the institute.
He also expressed incorporation of newer technological
tools like artificial intelligence, bioinformatics, social
sciences etc., for better scientific achievements. The
QRT also emphasized to include more number of
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breeds in the network programme. Keeping in mind,
export potential of sheep produce, issue of traceability
and marketing should also be addressed in the project.

Research Advisory Committee (RAC)

Meeting

Research Advisory Committee (RAC) meeting of the
institute was held on 25-26 February, 2022 under the
Chairmanship of Dr. Vishnu Sharma, Former Vice
Chancellor, RAJUVAS, Bikaner. Dr. V.K Saxena, ADG
(AP&B), Animal Science Division, ICAR, New Delhi, Dr.
P.K. Das, Professor, Department of Veterinary
Physiology, WBUAFS, Kolkata, Dr. Arun Kumar Tomar,
Director, ICAR-CSWRI, Avikanagar and Dr. C.P.
Swarnkar, I/C PME and Member Secretary attended the
meeting physically. Dr. V.V. Kulkarni, Ex-Director, ICAR-
NRC on Meat and Professor, Veterinary College,
Selesih, Aizwal, Dr. R.K. Vijh, Ex-Director, ICAR-
NBAGR, Karnal joined the meeting virtually. All Heads of
Divisions and In-charges of sections along with
scientists from main campus and In-charges of Regional
Stations participated in the meeting.

Dr. Arun Kumar Tomar, Director, ICAR-CSWRI appraised
the house about present status of sheep and rabbit

e, W

production in country in comparison to other countries and
briefed about research and developmental activities of
the institute, role and importance of sheep husbandry in
rural economy, achievements of the research programs
and new initiatives taken by the institute in the past. The
action taken report (ATR) on recommendations made in
the last RAC meeting 2019 was presented by Dr. C.P.
Swarnkar, Member Secretary, RAC, ICAR-CSWRI,
Avikanagar.

Dr Vishnu Sharma, Chairman RAC appreciated the
activities and achievements of the institute in
developing farmer-friendly technologies. He also
expressed concern over decreasing scientific strength
at the institute. He urged all the scientists to identify
the factors responsible for decrease in ranking of
Rajasthan state in sheep population (from first to
fourth) as per recent livestock census. Further, he
emphasized that our research and development
activities should be designed by identifying welfare
objectives for society in a fashion with ultimately
contribution to the society. He stressed that for out-of-
box thinking to explore newer areas, there is need to
strengthen the interdisciplinary interface and
coordination.

shad

Meeting and visit of Research Advisory Committee

Dr V.K. Saxena, ADG (AP&B) emphasized importance
of sheep in soil nutrient enrichment due to pastoralist

and urged to develop economically viable technologies
for sustainable sheep production. He suggested to
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revisit the selection criteria for selection of animals
under Network Programme on Sheep Improvement
and to strengthen the research on ram semen
freezing, climate resilience, genome-wide sequencing
of seep breeds for identifying markers/SNPs for
economically important traits. Dr P. Das, Member RAC
suggested to upgrade the non-descript sheep
population through artificial insemination for enhanced
flock productivity and ultimately increased farmer's
income and livelihood. RAC visited the sheep, goat
and rabbit sectors and laboratories at main institute
and appreciated the up keeping of animals in the farms
and cleanliness. They also appreciated the newly
constructed housing modules for commercial sheep,
goatand rabbit farming under stall feeding.

Institute Research Committee (IRC)

Meeting

Annual Institute Research Committee (IRC) Meeting
was held in hybrid mode on 6-7 May 2022 under the
Chairmanship of Dr Arun Kumar, Director, ICAR —
CSWRI, Avikanagar. Director extended a warm
welcome to all the members of PMC and participants of
IRC. In his opening remarks, he informed the house that
this year institute has awarded two appreciation awards
for achievements in Hackathon (Animal Science) and
Swatch Bharat Abhiyan and congratulated whole CSWRI
fraternity. He congratulated all the scientists for their
promotion and urged others to submit assessment formin
due course of time. He stated that with cooperation of alll,
institute has able to perform all the committed activities in
spite of COVID-19 lock down situation.

He emphasized that documentation of achievements is
need of hour and urged that high resolution good quality
photographs and short video on activities should be
prepared and maintained at divisional as well as at
regional station / institute level. The momentum for
documentation of success stories related to CSWRI
technologies should be enhanced. He suggested to
integrate the activities across the different schemes like
SCSP, TSP, ABIC, Farmer-FIRST etc and outcome be
reflected as research project achievement. The skill
development activities and its impact should be well
documented at institute level. There is need to
strengthen the visibility of ATIC and ITMU through
display of technologies in form of posters and exhibits.
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In order to ensure availability of quality fodder for
institute animals and to enhance the revenue
generation, he urged that effort should be strengthen
towards production of seed and saplings. He suggested
Scientist from NTRS, Garsa to intensify survey activities
on Gaddi sheep. He urged all the scientists to provide
the required information in quantitative term with a clear
outcome as and when asked. He encouraged and urged
the young scientists to come forward in research and
developmental activities of the institute with newer
innovative ideas / concepts within mandate of the
institute. Being huge population of Kheri sheep, it was
suggested to initiate process for registration of Kheri
sheep breed in consultation with ICAR-NBAGR, Karnal.
In addition, institute process for registration of Avishaan
and other cross bred genotype should also be initiated.
There is need to formulate strategies for increasing the
size of Avishaan flock so institute can able to meet out
the demand of farmers. The efforts should be made for
commercialization of developed technologies. The
artificial insemination should be intensified in both farm
and field flocks for better dissemination of elite germ
plasm. He advised all the scientists to make efforts for
extramural research projects from national and
international agencies. In order to increase the institute
visibility, he urged all the scientists to publish research
papersin high NAAS rating orimpact factor Journals.

For research activities, he emphasized to work and
document the comprehensive information on (i) rearing
cost of sheep, goat and rabbit both at farm and field
level, (ii) characterization of wool from different sheep
breeds, (iii) milk profile across the sheep breeds, (iv)
establishment of commercially viable unit of Dumba and
demonstration unit of Avishaan sheep as multiplier flock
at ARC, Bikaner, (v) comparative evaluation of manure
from different species of livestock and (vi) age-wise
meat quality. He also informed the house that efforts are
being made to fill the vacant positions in the institute. In
last he urged to “Be positive and work together” and
“Share ideas and contribute to society”.

Dr C.P. Swarnkar I/C PME Cell, presented matrix about
institute profile and achievements for the year 2021 and
suggested to take corrective measures for increasing
the scientific outcome at institute level. The progress of
the research projects was presented by respective Pls
of the projects and recommendations were made for
further strengthening of research outcome.
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The Half yearly IRC 2022 meeting was held on 05-06
September, 2022 under the Chairmanship of Dr Arun
Kumar, Director, ICAR-CSWRI, Avikanagar. The
meeting was held in semi-physical mode. Director
urged all the scientists to complete the targeted activities
in time-frame. He emphasized that Pls of livestock
sectors should maintain the number of animals as per
requirement and mandate of the project. Dr C.P.
Swarnkar, I/C PME Cell urged PIs to present progress of
project in accordance with the activities targeted for the
last six month along with status of action taken on
recommendations of annual IRC-2021.

Institute Management Committee (IMC)

meeting

Institute Management Committee meeting was held on
25" February 2022 at ICAR-CSWRI, Avikanagar under

friduy P32 miz
waty mitfe
*ment Committee

Institute Research Committee meeting

chairmanship of Dr. Arun Kumar, Director, ICAR-
CSWRI, Avikanagar. He briefed the members about the
ongoing research and developmental activities in the
institute. ATR of previous meeting was approved. New
agenda items like (i) proposal pertaining to equipment to
be procured during current/next financial year, (ii)
proposal pertaining to works towards repair/renovation
of old building/sector and road etc and (iii) proposal for
permission of entry fee for the children visiting to SRRC,
Mannavanur were discussed in the meeting. The IMC
discussed the proposals in detail and recommend the
purchase of equipment and carry out repair/renovation
works in the financial year 2022-23 from respective head
subject to approval of EFC and availability of funds. It
was recommended that a committee to be constituted to
assess the requirement to charge entry fee from
children.

IMC meeting at ICAR-CSWRI, Avikanagar
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and 9 externally funded projects (DST, NLM, inter-
institutional) were monitored and evaluated. The list
of institute and externally funded projects is given
During the period, 22 institute projects, 10 ICAR below:

funded projects (AICRP, NWPSI, MSSP, Network)

Monitoring and Evaluation of Research

Projects

Ongoing Research Projects at ICAR-CSWRI, Avikanagar

Programme 1: Genetic improvement of native sheep for mutton, wool and milk production

1 Genetic evaluation and propagation of prolific Avishaan sheep
2 Geneticimprovement and development of Patanwadi as dairy sheep
3 Geneticimprovement of Chokla sheep for carpet wool production
4 Geneticimprovement of Bharat Merino and Gaddi Synthetic sheep under sub-temperate climatic condition for fine wool
production
Performance improvement of Bharat Merino sheep through selective breeding
6 Geneticimprovement of Avikalin sheep through selective breeding
Programme 2: Enhancing productivity of sheep by nutrition and reproduction
7 Augmenting mutton production and its value addition through rumen manipulation and economic feed formulation
8 Nutritional and immunomodulatory potential of selected herbs of arid climate as feed additives in sheep
9 Managing natural resources and soil health through agronomic approaches for sustainable fodder production for sheep
10 Identifying novel physiological and biotechnological interventions to improve reproductive efficiency of sheep
11 Indexing climatic stress and development of climate resilient shelter system for commercial sheep farming

12 Evaluation and validation of bioactive potential of sheep milk
13 Induction of cyclicity through melatonin intervention in sheep
Programme 3: Disease surveillance, health care and disease diagnostic tools
14 Assessment of changing epidemiology and management of economically important sheep, goat and rabbit diseases
15 Genetic evaluation and propagation of sheep for resistance to Haemonchus contortus
Programme 4: Enhancing rabbit productivity for meat and wool

16 Improvement and production performance evaluation of broiler rabbits along with refinement of package of practices for
different climatic conditions

17 Development and validation of advance strategies for augmenting profitable broiler cuniculture in South Indian states

18 Geneticimprovement of German Angora rabbit under Sub-temperate climatic condition for wool production
Programme 5: Post-harvesttechnology for sheep, goat and rabbit produce

19 Development of home textiles and composites using indigenous wool and its blends

20 Value —added chemical processing of wool

21 Carcass evaluation, development and quality evaluation of value added sheep, goat and rabbit produce
Programme 6: Transfer of technology and skill development

22 Improvement in productivity of sheep and rabbit through technological testing, transfer and adoption under field
conditions

Genetic improvement of Malpura sheep for mutton production in farm and field (MSSP)

Improvement of Marwari sheep for carpet wool production through selection (NWPSI)

Evaluation and genetic improvement of Magra sheep in field conditions (NWPSI)

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

Veterinary type culture-Rumen microbes (Network Programme)

Estimation of methane emission under different feeding systems and development of mitigation strategies (ICAR
Network / outreach project)
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Nutritional and physiological approaches for enhancing reproductive performance in animals (AICRP)
Network project on Veterinary microbe (Network Programme)
Indian network of Fisheries and animal antimicrobial resistance (INFAAR)

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

Enhancing food and water security in arid region through improved understanding of quantity, quality and management
of blue, green and grey water (DST project)

Modulation of folliculogenesis to augment prolificacy through dietary n-3 polyunsaturated fatty acids in sheep (DST
project)

Engineering of high value textiles from the blends of wool, Camel, Pashmina and Angora rabbit hair (Inter-institutional)
Utilization of locally available natural resources for natural dyeing of silk and woollen yarn along with Pashmina fabric
(Inter-institutional)

Study of soil-hydrothermal environment under natural vs synthetic mulch (Inter-institutional)

Consortium research platform on agrobiodiversity (Inter-institutional)

Development of innovative approaches for extensive application of estrus synchronization and artificial insemination
techniques in sheep (National Livestock Mission)

Wool profile of Indian sheep breeds (National Livestock Mission)

Identification and lab scale production of nonwoven saleable products from Deccani wool (Maharashtra Sheep and Goat
Corporation, Pune)

. Memorandum of Understanding (MoU) Ph.D. programmes under guidance of scientists of the

Institute has developed MoU with universities and
institutions for extending research facilities to students

institute. This year a total of five MoU were signed. The
list of universities and institutions entered into MoU with
the institute is given below:

for undertaking their research work of Post graduate and

© ® N ook wDd =
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©

17.

Rajasthan University of Veterinary and Animal Sciences, Bikaner, Rajasthan 13.12.2013
Maharashtra Animal and Fishery Sciences University, Nagpur, Maharashtra 21.02.2014
Chhattisgarh Kamdhenu Vishwavidhalaya, Durg, Chhattisgarh 03.08.2015
Uttar Pradesh Textile Technology Institute, Kanpur, UP 22.08.2015
Indian Institute of Carpet Technology, Bhadohi, UP 29.09.2015
Banda University of Agriculture and Technology, Banda UP 28.01.2016
San Higginbottom Institute of Agriculture Tech and Sci., Allahabad, UP 16.02.2016
Bihar Animal Sciences University, Patna, Bihar 14.02.2019
GLA, Mathura, UP 16.04.2019
CCS Haryana Agriculture University, Hisar, Haryana 03.12.2019
Indian Institute of Crafts and Design, Jaipur, Rajasthan 13.12.2019
Maharana Pratap University of Agriculture and Technology, Udaipur, Rajasthan 16.07.2020
Mother Teresa Women’s University, Attuvampatti, Kodaikanal, Tamil Nadu 19.09.2020
ICAR-National Institute of Natural Fibre Engineering and Technology, Kolkata, West Bengal 21.11.2020
ICAR-National Research Centre on Camel, Bikaner, Rajasthan 19.01.2021
ICAR-National Institute of Natural Fibre Engineering and Technology, Kolkata, West Bengal 28.03.2021

ICAR-National Research Centre on Camel, Bikaner, Rajasthan
ICAR-Indian Institute of Pulses Research, Kanpur, Uttar Pradesh 04.04.2021
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Govind Ballabh Pant University of Agriculture and Technology, Pantnagar, Uttarakhand

18.

Swami Keshwanand Rajasthan Agricultural University, Bikaner, Rajasthan

Sri Karan Narendra Agriculture University, Jobner, Rajasthan

AssamAgricultural University, Jorhat, Assam

Malviya National Institute of Technology, Jaipur, Rajasthan

02.08.2021
30.09.2021
04.01.2022
23.09.2022
02.10.2022

- Student research work at the Institute work. Like-wise, a total of 10 students are pursuing their

During the year a total of 9 students from four universities

Ph.D. (8) and M.V.Sc. (2) research work at ICAR-
CSWRI, Avikanagar as detailed below:

completed their Ph.D. (4) and M.V.Sc./M.Sc. (5) research

1 Vijay Prakash Saini Ph.D. RAJUVAS, Bikaner Dr RS Bhatt Completed
2 Ninu Poonia Ph.D. CCS HAU, Hisar Dr Vinod Kadam Completed
3 Satendra Kumar Yadav  Ph.D. RAJUVAS, Bikaner Dr Ashok Kumar Completed
4 Sarita Kumari Ph.D. RAJUVAS, Bikaner Dr Arvind Soni Completed
5 Rahul Meena M.V.Sc. RAJUVAS, Bikaner Dr CP Swarnkar Completed
6 Pawan Kumar Sharma M.V.Sc. RAJUVAS, Bikaner Dr Ashok Kumar Completed
7 Kritika Gaur M.Sc. NIMS University, Jaipur Dr Rajiv Kuma Completed
8 Rinku Choudhary M.Sc. SKNAU, Jobner Dr Srobana Sarkar Completed
9 Indubala Meena M.V.Sc. RAJUVAS, Bikaner Dr Arvind Soni Completed
10 Abhishek Joshi Ph.D. RAJUVAS, Bikaner Dr Nirmala Saini Pursuing
1" Tapendra Kumar Ph.D. RAJUVAS, Bikaner Dr Ashok Kumar Pursuing
12 U.S. Suradkar Ph.D. RAJUVAS, Bikaner Dr Arvind Soni Pursuing
13 Babul Lal Kumawat Ph.D. RAJUVAS, Bikaner Dr A.S. Mahla Pursuing
14 Iti Dubey Ph.D. MPUTI, Udaipur Dr Vinod Kadam Pursuing
15 Kamakshi Verma Ph.D. GBPAUT, Pantnagar Dr Vinod Kadam Pursuing
16 Kalplata Pant Ph.D. GBPAUT, Pantnagar Dr Vinod Kadam Pursuing
17 Pratishta Verma Ph.D. CCS HAU, Hisar Dr Ajay Kumar Pursuing
18 Anju Kumar M.V.Sc. RAJUVAS, Bikaner Dr P.K. Mallick Pursuing
19 Harsh Kumar M.V.Sc. RAJUVAS, Bikaner Dr Arvind Soni Pursuing
~ AT
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INSTITUTE TECHNOLOGY MANAGEMENT UNIT
(ITMU)

Institute Technology Management Unit peruses filing of patent applications. All action pertains to the
intellectual property protection, maintenance and filing of IPR applications, their follow up under the law
transfer / commercialization related matter at the including maintenance of IPR and further management
institute level as per the ICAR guidelines. The unit of IP are being undertaken by ITMU of ICAR-CSWRI,
scrutinizes and process the cases brought before it for Avikanagar.

Institute Technology Management Committee

Chairman DrArun Kumar, Director, ICAR-CSWRI, Avikanagar

Member DrRaghvendra Singh, I/C Head, Division of AP&B, ICAR-CSWRI, Avikanagar
Dr RS Bhatt, I/C Head, Division of AN, ICAR-CSWRI, Avikanagar
Dr SS Misra, Principal Scientist, Division of AG&B, ICAR-CSWRI, Avikanagar
DrLR Guirjar, I/C TOT &SS, ICAR-CSWRI, Avikanagar
Dr CP Swarnkar, I/C PME Cell & Member Secretary IRC, ICAR-CSWRI, Avikanagar
One IPR Expert (Scientist from ICAR institution in the zone)

Member Secretary DrArvind Soni, Scientist and Nodal officer, ITMU

Status of Intellectual properties (2022)

Patent 202111023060 15.12.2022 Sound Granted Vinod Kadam, Deepak Bhati,
Transmission loss Sushma Rani, Nehru Lal Meena,
tester Ajay Kumar, N Shanmugam

Trademark 47941155 20.09.2022 Avi-Rakshak Granted A. Sahoo

47941156 22.09.2022 Avisep Granted A. Sahoo
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Technology commercialised at Institute level : commercialised at Institute level and Rs 27,99,886.00
During the year a total of six technologies were were generated as revenue.

Revenue generation from technologies commercialized at institute level

Avikesil-S vaginal sponges 145231.00 71947.00 76193.00 105560.00 62248.00
Superior breeding rams and bucks 692700.00 1154500.00 923730.00 1299300.00 1487400.00
Area specific mineral mixture 11725.00 4200.00 2870.00 7630.00 8470.00
Memnaprash 3780.00 0.00 2520.00 0.00 0.00
Wool products 792719.00 356408.00 323631.00 538814.00 831053.00
Meat products 51222.00 309947.00 561237.00 463200.00 410715.00
Total 1697377.00 1897002.00 1890181.00 2414504.00 2799886.00
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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 on training
programmes in a year, i.e., once in 4 years each employee
will be attending a training programme to improve his skill
and efficiency. During the year 10 scientists and 4
administrative staff from the institute attended training
programme to improve their skill and capacity building in
recent areas of research and management.

Arvind Soni 18 Jan-7 Feb, 2022
23 May-6 Jun, 2022
12-14 Jul, 2022

AS Mahla 17 — 22 Jan, 2022
23 May-6 Jun, 2022

RS Godara 18 Jan-7 Feb, 2022

K Pachaiyappan 18 Jan-17 Feb, 2022

Vinod Kadam 21 Feb-21 Mar, 2022
24-26 Feb, 2022
1-5 Aug, 2022

SC Sharma 21-23 Feb, 2022

Scientists

Winter School on “Processing and Quality
Evaluation of Functional Foods of Animal Origin

Training/ development course on “Intellectual
Property Rights (IPR) for Protection of
Research and Innovation in Field of Veterinary,
Agriculture and Horticulture” (online)

Training program on “Traceability Based Value
Chain Managementin Meat Sector for Achieving
Food Safety and Augmenting Exports”

Analysis of Experimental Data using R (online)

Training/ development course on “Intellectual
Property Rights (IPR) for Protection of
Research and Innovation in Field of Veterinary,
Agriculture and Horticulture” (online)

Winter School on “Integrating Phenomics and
Genomics for Improving Livestock
Production, Health and Well-being”

Winter School on “Advances in Agricultural
Extension Research”

Industrial Training program on “Fiber
Reinforced Composite Materials” (online)

Quality Improvement Programme on
“Advances in Chemical Processing and
Finishing Techniques of Natural Fibre Based
Textiles” (online)

Intellectual Pioperty Rights Awareness
(Online Under National Intellectual Property
Awareness Mission)

Training program on “Competency
Enhancement Programme for Effective
Implementation of Training Functions by
HRD Nodal Officers of ICAR” (online)

CVSc & AH, Mathura

CVSc & AH, Mhow

MANAGE, Hyderabad &
ICAR-NRC on Meat,
Hyderabad

ICAR-NAARM, Hyderabad
CVSc & AH, Mhow

ICAR-IVRI, Izatnagar

ICAR-NDRI, Karnal

ATIRA, Ahmedabad

ICAR-NIRJAFT, Kolkata

IPTM Unit, ICAR, New Delhi

ICAR-NAARM, Hyderabad
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SMK Thirumaran 2-11 Mar, 2022

Rajni Chaudhary 3-17 Mar, 2022

GG Sonawane 25-26 Apr, 2022

LR Gurjar 22-26 Aug, 2022

National Training Programme on “Advances
in Genetic Analysis of Quantitative Traits”

Orientation training programme

Training on “Use of Validated Protocol for
Estimation of Antimicrobial Usages (AMU) at
Farm Level

Training program on “Agri based Technological
Interventions for Entrepreneurship Develop-
mentin Semi-Arid-Zone” (online)

Technical, Administrative, Finance and other staff

All staff of main and 30 Mar, 2022
regional campus

Ritesh Kumari 16-18 Jun, 2022

Pappu Meena 10-15 Aug, 2022

Shashank Jain

P. Subramani

10-15 Aug, 2022
30 Mar, 2022

Implementation of SPARROW in ICAR
(online)

Training programme on “National Pension
Scheme (NPS)”

Capacity Building Programme for ICAR
CJSC Members of ICAR Institutes

MDP on Public Procurement (Basic)
Implementation of SPARROW in ICAR (online)

ICAR-NDRI, Karnal

ICAR-CSWRI, Avikanagar

NIPHM / ICAR-DPR,
Hyderabad

ICAR-DRMR, Bharatpur

ICAR-CSWRI, Avikanagar

ICAR - NRRI, Cuttack

ICAR-NAARM, Hyderabad

AJINIFM, Faridabad
ICAR-CSWRI, Avikanagar

. Training Programmes Organized sheep farmers, entrepreneurs, professionals and

other stakeholders. The training programmes

Institute is regularly organizing training programmes

on different aspects of small ruminants for scientists,

organized during 2022 are as below:

Farmers
Advances on sheep, goat and rabbit 75 SCSP, Avikanagar 11-15, 18-22 Jan,
production (3) 19-23 Dec, 2022
Improved sheep and rabbit rearing (2) 62 SCSP, NTRS, Garsa 7-9 Feb, 11-13 May, 2022
Sheep and rabbit husbandry (2) 66 SCSP, SRRC, Mannavanur 11, 12 Feb, 2022
EDP on sheep, goat and rabbit rearing 14 ABIC, CSWRI Avikanagar 14-19 Feb, 2022
Integrated sheep and goat farming to 50 TSP, ARC Bikaner at KVK, 3 Mar, 2022
enhance livelihood and nutritional Badgaon, Udaipur
security of tribal farmer's
Enhancing the income of tribal farmers 50 TSP, ARC Bikaner at Rawach, 4 Mar, 2022
through scientific sheep and goat Udaipur
farming
Scientific rabbit rearing 24 SCSP, Avikanagar 8-10 Mar, 2022

Unnat Bhed evm Bakri Palan se Kisano 50 8-10 Mar, 2022

ka Aarthik evm Samajik Sudhar

Labhprad Bhed Utpadan ke Liye Takniki 50
Prashikshan

SCSP, ARC Bikaner at Pallu,
Hanumangarh

ATMA, Bikaner 9-10 Mar, 2022

Vaigyanik Bhed evm Bakri Palan 50 9-11 Mar, 2022
Takniko dwara Kisano ki Aajivika evm

Poshan Suraksha

SCSP, ARC Bikaner at Pallu,
Hanumangarh
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Samanvit Bhedpalan par Vaigyanik
Prakshikshan

EDP on sheep and goat livestock
production technology

National skill development training
programme on scientific sheep, goat
and rabbit rearing (2)

Technological updates in profitable
broiler rabbit production (4)
Orientation to advances in sheep and
rabbit farming

Processing and quality evaluation of
post-harvest products of sheep and
rabbits (online)

Advances in commercial sheep and
rabbit farming

Livelihood improvement through sheep
and broiler rabbit farming

Integrated sheep rearing and Control
and prevention of Lumpy skin disease

St thee W TEANICT o HUS W URem e
Hreek fmfor (2)

Advances on sheep, goat and rabbit
production

Rabbit rearing, rabbit slaughter,
processing of rabbit skins and
manufacture of feed blocks

Advances on sheep, goat and rabbit
production

Advances on sheep, goat and rabbit
production (2)

Bhed Palan me Vaigyanic Prabandhan
ka Mahatva

30

19

36

36

93

68

59

50

40

34

25

28

33

30

ATMA, Bikaner

ABIC, CSWRI Avikanagar

Self-sponsored, CSWRI Avikanagar

Self-sponsored, SRRC, Mannavanur

SCSP, SRRC, Mannavanur

CSWRI, Avikanagar and MANAGE,
Hyderabad

SRRC, Mannavanur, VCRI,
Tirunelveli and Women Education
for Development Charitable Trust,
Tiruchendur

SCSP, SRRC, Mannavanur
SCSP, ARC Bikaner

SCSP, CSWRI Avikanagar
SIKOIDECON, Malpura

Self-sponsored, CSWRI Avikanagar

PD ATMA, Chhittorgarh

PD ATMA, Tonk

ATMA, Bikaner

15-16 Mar, 2022

21-23 Mar, 2022

22-29 Mar, 13-20 Sep, 2022

25-27 Apr, 7-9 Jun, 25-27
Aug, 16-18 Nov, 2022
28 May, 2022

5-7 Jul, 2022

19 Jul, 2022

24-26, Jul, 2022

29-31, Aug, 2022

3 Sep - 12 Oct, 2022
2 Dec - 12 Jan, 2022
12-14, Oct, 2022

13-15 Nov, 2022

14-18 Nov, 2022

28-29 Nov, 2022
30 Nov - 1 Dec, 2022
27-28 Dec, 2022
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Training programmes organized at main campus and regional stations of ICAR-CSWRI
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. Internship Programmes Organized veterinary colleges. This year a total of 262 BVSc &
AH students completed their internship training as
detailed below:

Institute is also providing a platform for internship
of under graduate students from different

Arawali Veterinary 7 120 1-5 & 16-20 Jan, 15-19 Feb, 17-21 Mar, 16-23
College, Sikar Jul, 14-21 Sep, 13-20 Nov, 2022

Apollo College of 5 54 19-28 Apr, 3-12 & 17-26 Jun, 2-11 Jul, 3-12 Dec
Veterinary Medicine, Jaipur

PGIVER (RAJUVAS), Jaipur 1 14 2-16 Oct, 2022

MJF College of Veterinary 2 32 11 Oct - 9 Nov, 13 Nov-8 Dec, 2022

and Animal Sciences, Chomu

COVAS (RAJUVAS), Bikaner 4 42 1-15, 16-31 Jan, 1-15 Mar, 17Aug-1 Sep
Central Agriculture University, 1 14 14 Mar - 13 May

Meghalaya

.4

Director address to Veterinary Intern student
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AGRI BUSINESS INCUBATION CENTRE (ABIC)

Agri-Business Incubation Centre (ABIC), Avikanagar
established in the year 2019 under National Agricultural
Innovation Fund (NAIF) Component-Il is dedicated to
facilitating the incubation of new start-ups for innovative
technologies by providing need-based physical, technical,
business and networking support for the successful
establishment of enterprises in the field of sheep, goatand
rabbit husbandry and its post-harvest technology.

In this effort, in 2022, the Centre received 20 new
registrations for the Agri-startup incubation program and

signed a total of 8 MoUs with different startup
organizations. Two Entrepreneurship Development
Programs (EDPs) on the Scientific Rearing of Sheep,
Goats, and Rabbits were conducted for a total of 33
participants. Aworkshop on the topic of Single-Use Plastic
Replacement by Natural Fibers was also organized for
100 participants. ABIC indulged in infrastructure
developmental works which involved renovating the ABIC
conference hall to support and facilitate the incubation
activities.

Incubatee registered under ABIC during 2022

1 Virendra Kumar Lunu ( Entrepreneur), Bikaner (Rajasthan)

2 Ram Avatar (Entrepreneur), Alwar (Rajasthan)

3 Diwakar Singh Gurjar (Entrepreneur), Jaipur (Rajasthan)

4 Mitul Atul Bhai Shah, Inner Engineering Products and Systems, Ahmedabad (Gujrat)
5 Ajay Singh Kachhawa (Entrepreneur), Jaipur (Rajasthan)

6 Ponmani V, Happy Rabbit Farms, Dindigul (Tamil Nadu)

7 M Jeyadas, WED Trust Tiruchendur, Tiruchendur (Tamil Nadu)

8 M Gousigain (Farmer), Palldam (Tamil Nadu)

9 S Karthikkumar Kovai, Farmer Rabbitry, Coimbatore (Tamil Nadu)

10 Kishore Sheikh Ahamad M R (Entrepreneur), Madurai (Tamil Nadu)

11 Baldev Gora, Garhi Vikas Foundation, Jodhpur (Rajasthan)

12 Santosh Mahatme, Bhedpal Shetkari (Farmer) Producer Company Ltd., Amravati (Maharashtra)
13 Dharmpal Garhwal, Amlaan Organics, Rajasthan

14 Prerna Agrawal, Samakhya Sustainable Alternatives Pvt. Ltd., New Delhi

15 Anbil Dharmalingam, Rabbit O Shambles, Mannapaparai (Tamil Nadu)

16 S Nagajothi, Ya Ya Rabbit Food and Products, Salem (Tamil Nadu)

17 Shridhar, SRM Institute of Science and Technology, Salem (Tamil Nadu)

18 KLoganathan, Inga Rabit Farm, Cuddalore Tamil Nadu

19 K Vasanthakumar, Laky Rabbit Cages and Feed Blocks Villupuram, Tamil Nadu

20 Vivek KV, Wallya Enterprise, Ernakulam (Kerala)

Ve

./

MoU under ABIC

ICAR-CSWRI, Avikanagar \

-Business Incubation Centre

X /5:

177




Annual Report 2022

Details of MoUs signed under ABIC in 2022

1 Manish Meena (Verdant Impact Pvt Ltd., Jaipur) One-stop solution for animal husbandry, production of content
for farmers, establishment of Digital Kisan Radio, virtual
telemedicine service

2 Mitul Shah (Inner Engineering Product and Design and development of thermal Cconductivity
Systems PvtLtd, Ahmedabad) measurement setup
Ram Avtaar (Young Entrepreneur), Alwar Avishaan germplasm propagation

Virender Kumar Lunu (Young Entrepreneur), Alwar

5 Prerna Agarwal (Samakhya Sustainable Marketing of indigenous wool products
Alternative Pvt. Ltd, New Delhi)

6 Santosh Mahatme (Bhedpal Shetkari Producer Production and marketing of feed blocks
Company, Amravati)

7 Dharampal Garhwal (Amlaan Organics, Jaipur) Manufacturing, branding, and marketing of native woolen
shawls
8 Tara Blooms Private Limited, Coimbatore (Tamil Promoting digitalization in the agriculture sector
Nadu)
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AGRICULTURAL TECHNOLOGY INFORMATION
CENTRE (ATIC)

. Exposure visits

A total of 5054 visitors (101 groups) including 1181
farmers, 3085 students with faculty and 88 officers

visited different livestock sectors, laboratories, wool
plant and herbal garden of the institute and its regional
stations to know how the sheep, goat and rabbit
farming and wool processing.

Farmer
ATMA, Jhunjhnu 50 ATMA, Bundi (3) 145
ATMA Swaimadhopur 50 ATMA, Chittorgarh (2) 135
ATMA Nagaur 45 ATMA, Jodhpur 50
ATMA, Jhalawar (2) 100 ATMA, Nimach (M.P.) 10
AH Department, Bharatpur 50 AH Department, Dausa 26
AH Department, Tonk (2) 90 AH Department, Swaimadhopur 50
AH Department, Ajmer 50 AH Department, Bassi, Jaipur 54
Agriculture Department, Baran 49 Agriculture Department, Chittorgarh 50
Agriculture Department, Jhunjhnu (2) 65 Agriculture Department, Kota 50
Stare Government, Haryana 08 Cecoedecoin, Kota 15
IIRD Jhalawar 28 Sewa jyoti RR Morarka charitable trust Nawalgarh, Sikar 49
KVK Bundi (2) 73 KVK Bhilwara 15
Miscellaneous (Individual) 271 Farmers group (7) at NTRS, Garsa 103

Farmers group (6) at ARC, Bikaner 200
Students with faculty

KN Modi University, Newai 40 GSS, Pachewar 17
PGIVER (RAJUVAS) Jaipur 25 Rajasthan University, Jaipur 08
AH Training Institute, Jaipur (2) 79 MB College of Agriculture, Tonk 78
Jaipur National University, Jaipur 36 NIFT NIMS University Jaipur 60
Cambridge School, Todaraisingh 45 Jagannath University, Jaipur 37
Kanoria PG Mahila Mahavidhalya Jaipur 57 N.M.S.SV.N. College, Madurai, Tamil Nadu 73
Bhavya Classes, Jaipur 44 Sri Kaliswari College, Sivakasi, Tamil Nadu 105
Government Medical College, 18 AVS College of Arts and Science, Salem, Tamil Nadu 390

Pudukottai, Tamil Nadu

Governnment Higher Secondary School, 112 Excel College for Commerce and Science, Komarapalayam, 95

Mannavanur, Tamil Nadu (2) Tamil Nadu

Mother Teresa Women'’s University, 58 Vivekananda Vidyalaya Matric Higher Secondary, 103
Kodaikanal, Tamil Nadu Pannaikaadu, TamilNadu

Gandhigram Rural Institute, 104 Government Arts College, Kummbakonam, Tamil Nadu 61

Ganghigram, Tamil Nadu (3)

Kongu College of Arts and Science, 60 Smt. Indira Gandhi College, Tiruchirappalli, Tamil Nadu (2) 141
Karur, Tamil Nadu

MES Ponnani College, Malapuram, Kerala 48 Kamaraj College, Tuticorin, Tamil Nadu 52

Alagappa University, Karaikudi, 61 Saraswathi Narayanan College, Madurai, Tamil Nadu 59
Tamil Nadu

MMES Women’s Arts and Science 126 Govt. Arts College for Men, Krishnagiri, Tamil Nadu 52

College, Ranipet, Tamil Nadu
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Govt. Arts and Science College, 61 V.H.N.S.N. College, Virudhunagar, Tamil Nadu 45
Harur, Dharmapuri, Tamil Nadu

Velammal College of Engineering and 67 Excel College of Nursing, Valliyoor, Tamil Nadu 57
Technology, Madurai, Tamil Nadu

The American College, Madurai, 47 Guru Nanak College, Chennai, Tamil Nadu 34
Tamil Nadu

Indian Institute of Astrophysics, 11 Sufa Matriculation Higher Secondary 82
Bangalore, Karnataka School, Kodungaiyur, Tamil Nadu (2)

Karutha Rowther Howdia college of Arts 45 Rabiammal Ahamed Maideen College for 55
And science, Uthamapalayam, Tamil Nadu Women, Tiruvarur, Tamilnadu

AJK College of Arts and Science, 14 Adhi Parasakthi Agricultural College, 87
Coimbatore, Tamil Nadu Kalavai, Tamil Nadu

RC Nagara Higher Secondary School, 236
Kodaikanal, Tamil Nadu (4)
Officers/ Technocrats
SIAM, Tonk (3) 78 ICAR-CPCRI, Kasargod 10

.:m institutions of the country. In these exhibitions, 28400

persons visited the stall and shown interest in
Twelve exhibitions were stalled by institute and its applicable technologies in sheep production,

regional station on different occasion at various developed by the institute.

National Kisan Mela, ICAR-CSWRI, Avikanagar Jan 4, 2022 1500
60" Foundation day of NTRS, Garsa Feb 9, 2022 200
Kisan Mela, KVK Ajmer Mar 5, 2022 1600
International Camel Festival, ICAR-NRCC, Bikaner Mar 6, 2022 5200
Kisan Mela, ICAR-NRCSS, Ajmer Mar 11, 2022 700
36" Advisory committee cum Kisan Goshthi at KVK Bajura Mar 13, 2022 400
95 SLD, Jaisalmer Mar 20, 2022 100
Agri-Expo 2022, SKNAU Jobner Mar 28-29, 2022 2500
Shri Mallinath Pashu Mela, Tilwara, Barmer Apr 1-3, 2022 10300
PM-Kisan Sanwad and Garib Kalyan Samlan, CCS-NIAM, Jaipur May 31, 2022 2000
KVK ATARI Zone-I Ludhiana Workshop, NTRS Garsa (H.P.) Oct 9, 2022 400
Krishi Mela, Morena (M.P.) Nov 11-13, 2022 3500

Visitors at Institute exhibitions
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. Celebration of Foundation Day

Celebration of Institute Diamond Jubilee Year and
Farmer Fair at Avikanagar : Hon'ble Union Minister of
State for Agriculture and Farmers Welfare Shri Kailash
Choudhary inaugurated 'Institute Diamond Jubilee Year
Celebration and Farmer Fair' on 4" January, 2022 at
ICAR-CSWRI, Avikanagar. On this occasion, Sh.

Kailash Choudhary stressed upon the PM's dream of
doubling the farmers' income by 2022 and emphasized
for adopting new and innovative technologies
developed by ICAR-CSWRI and other ICAR Institute/
Universities. In this context he expressed that sheep and
goat husbandry can play a vital role especially in dry
areas to upliftment of socio-economic status of farmers.
Further, he appreciated the contribution of ICAR in
making country self-sufficient in food and animal
production, especially, institute like CSWRI that
engaged in helping poor and downward class of the
society who has limited resources and land.

~ ™
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Celebration of Foundation Day at ICAR-CSWRI, Avikanagar

Dr. B.N. Tripathi, DDG (AS) appreciated the research
work carried out by the institute for enhancing the
production of sheep, goat and rabbit. Dr. Arun Kumar,
Director, highlighted significant achievements of the
institute. On this occasion, Sh. S.S. Jaunapuria (MP,
Tonk-Sawai Madhopur), Smt. Jaskaur Meena (MP,
Dausa), Sh. Kanyha Lal Choudhary (MLA, Malpura-
Todaraisingh), Sh. Sakhram Chopra (Pradhan,
Malpura), Dr. J.S. Sandhu (VC, SKNAU, Jobnner),
Directors of ICAR Institutes Dr. O.P. Yadav, Dr. A. Sahoo,
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Dr. Abijeet Mitra, Dr. P.K. Rai, Dr. Amresh Chandra, Dr.
S.K. Singh, Dr. B.D. Sharma and Dr. S.N. Saxena also
graced the function. A total of 48 exhibitions were
displayed by different ICAR institutes, Agricultural
Universities, KVKs, NGOs and agri-preneuars. Nine
farmers were recognized and appreciated for their
significant contribution in adoption and up-scaling of
improved technologies in sheep, goat and rabbit rearing
and integrated farming system.
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NTRS, Garsa celebrated its 60" foundation day on 9
Feb, 2022. Sh. Surinder Shourie, MLA, Banjar (Kullu),
Dr Arun Kumar, Director, ICAR-CSWRI, Avikanagar
and Dr A. Sahoo, Director, ICAR-NRCC, Bikaner
graced the function. In his address, Sh. Surinder
Shourie, elaborated about multi-technological
activities and milk schemes implemented to enhance
farmer's income and wished for a bright future of the
centre. Dr Arun Kumar highlighted the importance of

animal husbandry and farming practices along with the
importance of sheep rearing in rural development. Dr
A. Sahoo appreciated the participation of women in
animal husbandry and agriculture. The other
dignitaries present in the function were Dr Chandra
Prakash, ICAR-IARI, Katrai (Kullu), Dr K.C. Sharma,
KVK, Bajaura (Kullu) and Er. R.K. Singh, Govind
Ballabh Pant National Institute of Himalayan
Environment, Mohal, (Kullu).

Celebration of Foundation Day at NTRS, Garsa

ARC, Bikaner celebrated its 49" foundation day on
7 April, 2022. The function was graced by Dr R.P. Singh,
VC, SKRAU, Bikaner, Prof. V.K. Singh VC, Maharaja
Ganga Singh University, Bikaner and Directors from all
the institutes at Bikaner. On this occasion, Smt. Manju
Nain, District Industrial Centre, Bikaner assured

cooperation in starting the start up for innovation in wool
sector. Dr Arun Kumar highlighted the importance of
different aspects of sheep farming practices. A total of
300 participants including sheep rearers attended the
programme. Sirohi goats and Marwari sheep were also
distributed to SCSP farmers belonging to Pallu area.

. W www—ad

Celebration of Foundation Day at ARC, Bikaner

SRRC, Mannavanur celebrated 58" foundation day on
16 November, 2022 and organized a training
programme on “Technological Updates in Profitable
Broiler Rabbit Production”. On this occasion, Dr. Arun

Kumar, Director, ICAR-CSWRI, Avikanagar insisted the
scientists of SRRC to reach many more farmers with
similar efforts as foundation day message.
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. Brainstorming and Workshop

A Brainstorming programme on “Revisiting selection
criteria of CSWRI Institute breeding projects” and
Workshop on “Breeding policy of imported Merino
sheep” under National Livestock Mission (NLM) scheme
of DAHD, Gol was held at ICAR-CSWRI, Avikanagar. The
Brainstorming session on 16.09.2022 was chaired by Dr
Arjava Sharma, former Director, ICAR-NBAGR, Karnal
and ICAR-CIRC, Meerut. The workshop on 17.09.2022
was chaired by Dr Praveen Malik, Animal Husbandry
Commissioner, Gol. Both the programmes were co-
chaired by Dr Arun Kumar Tomar, Director, ICAR-CSWRI,
Avikanagar. The other expert members were Dr Vineet
Bhasin, former Principal Scientist (AG&B), ICAR
Headquarter and Dr G.R. Gowane, Senior Scientist,
ICAR-NDRI, Karnal. The programmes were attended by
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the PI/Co-Pls of CSWR Institute breeding projects. Atotal
of eight Veterinary Officers from four NLM beneficiary
states/UTs (Himachal Pradesh, Uttarakhand, Jammu &
Kashmir and Ladakh) also participated in the
programmes. The PI/Co-Pls of the projects made detailed
presentations of the objectives, technical programmes,
currentt selection criteria and breeding plan being
followed and achievements. The Chairman, co-chairman
and other experts critically evaluated and discussed about
the selection criteria and other relevant activities of
different projects. They also emphasized the need of
strengthening the breedable female stock of different
sheep breeds in order to develop efficient selection
indices and properly execute the selection criteria to
achieve the desired genetic progress in different
economic traits.

Veterinary Officers of beneficiary four states under NLM
were given practical exposure to general management
practices in an organized farm and discussed important
breeding management practices to be followed with
reference to the imported Merino sheep. The participants
were also sensitized about the importance of accurate and
dedicated data recording and data management in the
farm. The preparation of sire lines and its importance in
avoiding inbreeding was discussed with the participants.
Dr Praveen Malik, AHC evaluated the performance of
each state and gave directions to resolve their issues with
the help of the practical knowledge they acquired in the
workshop. Lectures on role of extra-nutritional
requirements for the high end prolific/exotic sheep by Dr
R.S. Bhattand applicable healthcare practices for sheep
flocks with special reference to the temperate regions by
Dr C.P. Swarnkar were delivered for updating the
knowledge of Veterinary Officers.
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A one-day workshop on "Agribusiness incubation in
sheep enterprises and use of natural fibers in place
of plastics" was organized on 30.09.2022 at ICAR-
CSWRI, Avikanagar. Dr D.B. Shakyawar, Director,
ICAR-NINFET, Kolkata emphasized the use of fibers like
wool and jute as an alternative to plastics. Dr Arun
Kumar Tomar, Director, Avikanagar highlighted the utility
and growth potential of sheep and goat-based
businesses in the present scenario. Dr. Vikram Singh,
ICAR, New Delhi also addressed the participants and
elaborated status of ABIC activities in Council. More
than 50 entrepreneurs from across the country

¥\ _

associated with the Institute's Agribusiness Fostering
Center participated in the workshop. In the workshop, 5
business institutes and entrepreneurs signed MoU with
ICAR-CSWRI Avikanagar for mutual cooperation.
Specific lectures were also delivered on the research
and products developed on the use of natural fibers
especially jute and wool as an alternative to single-use
plastics by Dr Sanjoy Debnath, Dr Ajay Kumar and Dr L.
Ammayappan. Dr. Vinod Kadam highlighted the
importance of the ABIC in the upliftment of young
entrepreneurs through technical support and a strong
hand-holding by the institute.

,/£
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Workshop on "Agribusiness incubation in sheep enterprises and use of natural fibers in place of plastics"

gl g TS I STTHENT WELH, TR FRT 3T,
TFTATAT, S -1 3 U ST § 1Y AR UgIaTetehl sht
aetAT ferfer, SARET T waTaET s u e & st
FieTuT @it sheg, M@t (ee]), REHTeer wew € ww
faawta srivne w1 TrEeH femiew 09.10.2022 vt feRaT
T | iR W S ggSia g, e, TR siedd Uy
FHAR, TYUT AeH 73 faeett, Sf. e fig, Faems,
e W H-1, AR TS S Grorer<er, Iel Wiee Ue Heed
TR HfeT AT uiterg, yehta frenra sufeera gu)
hreiehd W AT sl S AT wHa W @ Aewelt ugredl S

g, Skl el TWIENIT UTA eht g1 | T {~eTd ST-ehT{ & |
HER o FE9Teh SF. 10T AR drae 3 ween= g fashfad
T deh{-TeRal o SR W TeATd ShiaTaT |TeT g Si=-1%h
= ST AT FHior fare= shgl oy wal oo fergrorst
W ITTEa fRar 9 3 ¥ T2 g fRari o g, SR uE
TS AT Hral{~e1d faehfid qenifehdl ohl TER ok WTeaH
W foraT=l ek Ug TRt ShT STSITSRT Sl Tge i § 318H
IrTEH ¢ | wrEiEwH B fRar @ Ware & Areaw | it ug
YA W wEtea wuearstt W faem famst @ e
HHTEN SATET | FHIEHYTAT ¥ S Ud fgnreet o &
TR 200 feram= = e feram

Y A2t UgTaTeTehl SRt areAT feerer, ST e STaTedl Ut STl 9iaIeuT &5 g, TEHT N SHIE el ST 3TE
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A one day workshop for B.V.Sc. & A.H. students (25) of
PGIVER (RAJUVAS), Jaipur was organized at ICAR-
CSWRI, Avikanagar on 15 March, 2022. The workshop
was organized by Dr. A.S. Mahla, Scientist and Principal
Investigator of Science and Engineering Research
Board (SERB) funded project as a part of Scientific
Social Responsibility Program of Department of Science
and Technology, Gol, aiming to develop a scientific
culture among students and motivate them to pursue

TR g ST{CTohT (e TSTehial Soo HTedHeh faenerd
T ATEE, TEEIA Aq W feAieh 24 et 2022 w0
TATAT 7T | HIEHH W Y. ST H{AR AR+ Y& Afafer &
w9 H TrEE i U STfetental ki T8I o Weed, Tareed
T UioT & 9 W faed T U W SRR & 92 WER i
UiEeT WoTfeRTeRiuT Rl s@taT ¢ it fafir= demret o
ATfeTentan shi et T oTfiehT aht YT foha fora | farfdse
geararent A fram, fawm wa wtetfient, stemven aat
SRt s o W faear | sfetantail sl SrTeeh fha |

WER o HE Q15 TRE GRS STfeTehT fEae ot STr&=
TR ool HTeaTteh faemerd, shiesTH f&aie 24 s=adt 2022

research as a career. While interacting with students, Dr.
Arun Kumar, Director emphasized the importance of the
animal husbandry sector in the country and need of
intensive and collaborative research in the area to
improve the productivity and profitability. In the SERB
grantee's laboratory, the students were introduced to
various reproductive techniques in sheep and goat and
importance of molecular techniques in reproductive
biology.

~ L

Workshop under scientific social responsibility program of SERB

oY FeRaT T |30 ST WX 0 5T URER Uameasy e ua s
AT W UTSITEAT H TS fehel shl TGaT TTSehl oht qeTTH 3TfeTeh
B O USTET ot ETeT & STfetentail hl Set 91 ok fordl Hermew
T ohT el ek TITeTT & gIRT €t Wt § ST ST
FHTE W g TR ST weRT 7\ faenera & germmeATan
He AT BT W HTfeTeht fead A & ShRUT o 3499 ht
SR & & STfeTehTel ohl &Y 815 W TR Fe- & U1 Ha 213
FTaE < o for&l WRa femam 1 = frrderr &t < o o samaa
FHitferal AR SEEHET T dedE & R ¥ San g
ATfeTeRTaTl ShT TITRIT, UTSTOT Ff TaTEed Hasl TRl &h an
ST SHAET | T=Nad WiHfd TeE Iar <at 3 rfirsmeeh
fersiorent aif & STfeTeRTail Shi UETE TR 313 hrEl eht ot |
ST Hged o QTeTiehdT & eht STUTeTehT |

e SAfeTeRT fgad
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THEE Wg UG T AT W, ANTIhTIR A a4
S fafererar faeaa faater 22 w8, 2022 I T TG @HRE
& WU W HATAT 4T | 36 hTE AT ShT AT TSI T4
g fafaear ad, FaUR, S g W@ FA JqHH
HETH, AferTR ua o fafaerar gaem wfufa, femars
& ER A B9 9 forar wan | sit & Ht wion, weea wfee,
T T o fafaerar s, STy & gy sifafer s &a
T o forart | 2. Sreur spaR A, FraeTen, Shdia 9g e o

HEA ¥ AT 21 97, 2022 1 UTd: 6 91 ¥ 7:30 S qh
ST=aRieeTa A feaw & sTawr w o firfer st femar
AT 1 3 hTHRH B STRA TR ZRT FaTIet FT Wierehiet
ded fafer= ger & FiEE 9 goma™ 9 &
wHeTEr A foRd | sRrfwn B e SwTie B G ug
ot A T TehT & FITEA o UIUTTETH A & daiies 9 399
BH o IMiAier Td AHfaew wrEer & an o faega
TR €1 | 8t == genter e X fafir== = famamen =t
Heite yayi= s eial s ariesi= g ferar 1e e favren
. 0T HAR AIHT < WEETEM shid &g ST fo 90 gun
T R A ERIR ¥ iR q¥ T A wnifw, weeew o

ST WELH, AFTHTR A TITH WG UTA, Fehil UTeT
T G UTEA o Hged U YehTIT STEAT AT WLl shi 311
| YT Skt T AT SR ETH, 3+d Siell ki WEEAl o siiet
ohT feraRuT, WERTH & gelet e, W uiel ua o2 q9it
S fafererar aret i =kt 3tfires @ atfires sgrar 2 & fag
Yfta femam | it = ot How 3 Tor it i fafaemr wr aia
Wl ST g AR alteh § SHRT ST i hi U
ShI AT TTELTA W ki Sal fafaerar st u=mad T w
YSTeRT0T 9T IcUTEl W ST 3R wifersy & ferg fYreror &
g R fear|

HETd Terfia o o1 Ue |1eF § | 3HE fae oid war g,
feg HITT T AT I & 1T TR gl 240 a1 o
SATCHHATA Y TTH o hIAl | T T ST =AMl |
THY TTH hl SCUTGehdT h ATLT-HILT HELH el ScaTGehaT H
i gfg I AT HEmATE |

SRRC, W=Taq¥ 2157, 2022 3l S{axisgia an faaw-2022
TATET | 36 SR W ot &, gemuad iR sft v, v ige,
TR TR Vehsll ThHE, H-TET  Theg, TTH ST THelt
oAl & I ATk WiEiehieT & STHR ART Wl a1 SATEIST
fora | TRTTEE, ST 21 5[, 2022 Tl THHSTRUT, SR
o fervaferaeta ST e i A 3R wreh ek faferear g
FRT AT A" 9 feaga@ 7T |
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S

FHgd TS T I AT WO, ATTRTR T A A7
STEATE, STEYR o qeaten= # f&ieh 01 3TTE, 2022 &t UTa:
10 SIS ¥ SIUET 2 9IS ek W Fafehedmer™, tfaerr o
Teh TaTeed fTfer oht STTaitsT foha 1 | 9 Wi S1euaTet sht
3T | =¥, $ATH X T8I ( wikassh I fagrers ), =F. e
{71 (g T fasres ) ud =, eqAT R (St fnfidrem )
FRTE okl {+1:9ceh TaTeed UieTuT Ud tohaed, HEHE U4 5.
S, 21T STt TS | ST 120 w Ry Rrfer @t e

SOATAT |

RIS

HEATH gRT 3Wiieha e Rusferar ® fe=iers 6 3vme, 2022 &t
TS T SISk ehieishH AT STTE ST fehaT 71T | ShTeishi §
3Titepa UgUTeTehl, AT UE o U anfaEl | SR
AT W 3T STeAT THEATSHI o SR W <Iell oh G HELH &
FroTen TR <, 31T AR AR N Afrafrd w9 § %ol W
FTTehTTeh TSR TTE o OISl Ual Heh! UehelTH o S | oft
ToreTl shT ST feralT | ATer & =i Tiraist & thet @ farsmmoy
S S ot = I o AR H Sara UE el S ua
SUTR & AXIGhI o S H UYTATEToh! Shi STETA ShTaT |

e o o 14 faawer, 2022 =6t shifae- 19 SiehteRtor
Frya wEreda ! frfer st atrireT ferar ra | forfer & oo
& JAferedt/ wHENl/ Iqafia sEaar @ 3%
TRATST = ShThTUT /ST ST SRl 19T ISTAT |36 TSR
& W AT | TSThIT Teifires TRy sheg, gl
(TSTE ) ot <10 T ¥ Wigha SRTeT= Tt | frfar ot yreera
freere wEea ¥ T & SRR ¥ HUE T ANt
ZSRTRTUT i o ferm it T feram | 3 e o wrremT 198
AN A TER SIS (AT SIS ) W ek 39 AT o
HOE ST |

/ il -a[ -.5
WE U whifers-19 Srehrertur Bifer

HGE WS TF I ATHE HWEIH, ATTHRTR § Haehar
STTEGhAT HWATE ShHehH faieh 31 IR, 2022 | 6 TN,
2022 ek o ded feTeh 31 ST, 2022 T A AR /
FferentREt / TrHeETREl = Wehdl STHEehdl Ua WEeTeR Herd
ST ohY STULT AT [T o FIe9Teh ST, STRUT AR A = |t
Yl caT-ToaT & e ol ohl STUTCThT |

B Vv ord

Hehal SRRl HTE ohT AT
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femier 03 faawerR, 2022 1 WEeMT W TS ot AT
SRl HelTe shidshd § 300 ferEmI = vt ferar s shm &
it e fag WAgReEn, |ige, Siw-gargareny, it
FHe T AT w e, faemer, Ueu-srenatae, sit e
=UST, UeTH, Uemae WAt Hretylr ug $it Tt Tei, 39

TR g feieR 05 femaiy, 2022 <t favar e feaa s sremr
W fREE ST WISt Ud WTEehdT ShTHghE UTH HTET
(SmiieRet ) B It feRam T i B e 200
feram=t =1 s feran swredeRm B ot Srmerer e, e ufteg
HeEd, 3it Fieht TITeT STSTUT, WU STishetl it Sufierd gu)
HETH o (He9Teh S, STEUTHAR ATAL = FeRET=l Shl HaT o Wl
e arfass § g6k WEl SUHNT | U o TR UR UgH ael
QT ehl €8T H T U fRETHI ehl STTTEeh fohaT | 2T, gRibe
o, ST, WA R Ud SARTE AJEET SRR,
SFEERTIT = fehaT=1 ol S W Hfeta W H Seiteh o TaTuX
SR feam wrer § g7 weed HE &% 9N W Ed e |

eI, AT = 3174 = fohum=l & Garg ot ekl Gaeamsil i
==t | S A urart, aitss gy fafeear s,
STt U] fafeReaTera, ATETIRT = STPdt TAT oh oI H sareaT=
<ot TeRETIT sl STeen feRarm | HEema & fraren =i, sreur
F{AR AR 7 fRar @ @t A ¥ e @ S=H e
HTEETT a1 T ¥ e fema |

HELH & WeN STi-eh <. TELAT. It = FeT Tameed s=
T & Tk SaNGhl ohT T T ShH ht UTeh (eieh @I St&l &t
WTE, TIeR i TS Tal 313 Wrehfeleh aiiehl o ST | <&mer
ST ST & a7 | 3T BIITCATE T = Wit ht Tealiferd shid
A framl @ steam foran foR  Weema g SemEt S @
Terfr= SreraTail o s W SR Ui o Ue WEeTT= & S[ge
R AR e |

FETH g Tt foram feam & stame w feien 23 fammr,
2022 ST STTH I SATfer SUHNSHT o ST=ta iTitepe el S9THT
U foram™ Sfoen HISSt el Teresdn UEansT shidshH aht

N

Sitiieha Ma N et fohaT fea ot ST
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AT R 71T | HET & STf-ehl 3 ferAl | Hag o
ST Tt TS UPIATe S -erd TEearsti U el st 3T
HHTEN ST |TeT € SR o Uel Qe si wiert =T fide
St T 36 1AL T 3 g1 foRaT oh Seer & forg foral
I Rl TS ST SHehT UTTHT UL WTAT UZHTS T8 |Shiight U Uer=
TR 2. TEET. It A fRaT o e s gy S §
Sifereh EITe o YR o ST ST U feheToTehl TS Teafireh
Jelten! o JEMT | B aTell 1 & oR | fRET s sara
AT Ta Wt | 31 foran o ferame g @it ® et |
AT Sfereh TTg Ual T Shi TG, ot FarT st fred e ot
gt seitar sirgeneitamerd g wameea wft St

TG WS T I AHET WErH, faerrr # Herfera
fafr= aREeeT (fram wem, srgfea e, sgfea
TSI el BT 97ty EE TRETSHT ) & 78 Wifagiiet feari ahr
TR U ST, g, uSTe 7 fenterer wewt i st
3R UYUTAA 3= dehf-ifenal ot 8 feadia darforer wrmor
5-12 STFEH 2022 i HIGTAT 7T | fH9Te WRed <. 3r&ur

AR AT = TATAT o ST TR o ATCHIH S o T
! I o o Tory, feramal <Rt St &rr & ferfor= Tt =t
HIET 3T TP I AR (T(HAT T USG9 Ta e eh
HIETAT T | fafir= T=e st SIa qenf-ieRal o UTea |
foramail & Sreft el weaTers o W W opfig Bt | frw B
g U ohg, Taeq? WX feera sifaremm, g, Amelt snfe
TISThI TEAT , UTSTUT Yl €T, STTATH TSI €T, T TaTeT Yal ei-
ATfe Shi TTeRT fereqe &9 & < 1 =itert =T fag gamr s
farvaferamer, feam & Hitr @use™, wH w fafir= yqei=
SHTEAT (HUTH, ST, Ik Wostt, ST, Hrawene, s
T, ST 3T ) T STHUT S ST Tk SFATAT T (gt
e SrEe e, frar & detent ¥ awda S9 a
AT, TIOUT YeeH, A Ys e, U JSEH, U9 e
YaieE, qU o el Wt & Wl e T YT F Staeiieh
FEET| T 9 AEH g, Tewr & Smntn 3
TR 3Tgell, e o WeeR skt AT, TOUT Ysier, e
e, U] T, UY] TR UaleT, 319el IR 31Tfe sht
YHUT & AR AT | Bl T T4 W, fear &
AR Y SRS WA, el it et s ee, Wegere

TEAT BT WIS eReT= e (e Seer=ii & JIeTfures oo
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& VR el o |reT S fors ugredi onfe w9t ot wI&,
Sieet SR, WY T, UISUT elel, TaTd Yaie, ug)
TATERI Ye e, A9 W 3 Shad, g Sehil o WIHT 11T Al
HUT F TR ShEdTaT | T8 3A7TE < y] fafehear ud ugy
fom favataenea, aftramr & wenfom faeft Hiee o,
I & et et & Wi, uy) fawe qugeE, we A,
HEges ST st faftr o sigrur, Wit o, Zaht wH, =
e, SA0 WA TS A FHiv favataenea i fafta=
et SHTET ( ITTeh TS, AT, WhTH W9, Svaer anfe )
T AR TR T | <irert Tea HAR fRATeet ugor i
fergafererer, wiemqX & @6t g wd Hi f =g,
fersirar et Tl wael= SeRtEat oAt HuT & 3Tarciieh shiameT
T | TRl o g gy ST & shi Afgestl we ges
feramT =t TTRTelient o o W W=RRT & 7T | R shftr
ATHET WELH & B g, HeS & SUIEH I Tosil,
Tl A ot T i ot wfsstar o faeei afssrat, afssei &
SIS SeUTEH SehTE T, Uleit STS ohl Sehtgal, Tel, SR, ST
el 3T SWTETHT WIH o STEHt STTfG SRl STHUT F STaaeh
FIETTET |

TG WS TE I FTHAH WEH, Afeerr & I
gitaTeur &5 sheg T ST o AA=ei ugrsil WU
fearda sl oeTT Ue feram ST+eh WAIest § femdm=t = o
foram | i S STTH T WERTT, ShATe o Hio faaT aheg
H TSI TSl (ST Wi ToREAY, 3, IES, HSeHt
T AT, THoFRE UTET $ehTS, HETHERGH UTet ) Td |,
wiEteTer, iR, facsht e o wml ud Sad gost st aHur e
SATATHRE &9 W U] UTEA o SAX Shi TR &1 | TRATE g
3 ST ST WEATH, THEATA i A qH g 3T S aht
I ferem, T8 o it T ST, St Sedte, sl SueR &
g SR S o ToTeer= W T dfgan ferert ot sraeieR
feram=T grr femam T

. Interface meetings / Sangosthies

e ST SUATSHT o STwaiid faieh 19 Wa, 2022
W ST -G § frae @t § @eerns @
fragTer =F 3TEUT HAR AT 3 Yo W S+ T & Uy i
Fere W faeqa 9 | Senr & | St weeg fHE A s
TRl AT o fafir= Tgeren’ W fRamat i SRt e
@ | ST, TH. 3T 9T < U9] TaTeeT, SehTehRTuT U 16T Tare
AR H feRTT Sl AR |

ferieR 22 waRt, 2022 S T AT U fuue] A uret e &
100 FaTHT 918 UTeTehl & =it shidehd W 91 fregmmor &
I ST AT THEATST U Tl ohl Ual STguTeiehl | 318
forar fon o HEeT | TRt 3+1d 918 UTeTH o aiieh 70T
T AfeTH HATH Ao & AU ATTATTRT Yge o |
TSUTETSh! & Y9 H I+ e & UY] o HEcd UG o
Yere U faegd &9 o SRt |

Y/ r

1 Ly, ¥ r L Sl . -

el

rg forsghmon o T uyy ferfemea frfer wal feremr ware
SRRC (ICAR-CSWRI), Mannavanur organized a
Farmer-Scientist interface on 19.03.2022 at the Madras
Veterinary College, Chennai. A total of 68 farmers from
Chennai, Vellore, Kanchipuram, Chengalpattu,
Pondicherry, Tiruvallur, Villupuram, Cuddalore and
Kallakurichi, Tuticorin, Tenkasi, Bangalore districts
participated in the meeting. The meeting was graced by
Registrar, TANUVAS, Director, CAPS, Director,
Extension Education and Dean, Madras Veterinary
College. Dr A.S. Rajendiran, SRRC, Mannavanur
provided the information on the need and importance of
the meeting and way forward of this endeavor by the
SRRC-CSWRI in the future. Dignitories enlightened the
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farmers about the significance of commercial broiler
rabbitry and its possible implications on the protein
requirements of mankind; improving broiler rabbit
production in group approaches like establishing
Farmer Producer Organizations/Groups, etc. Lectures
on different aspects of broiler rabbit production were
delivered by Dr K. Pasupathy, Dr A. Bharathi Dhasan, Dr

A.S. Rajendiran and Dr S.J. Pandian. Farmer and the
scientists of SRRC and TANUVAS discussed about
various aspects of broiler rabbitry, the opportunities and
challenges faced. An association “Tamil Nadu
Pondicherry Meat Rabbit Farmers Association” was also
constituted during the meet.

Farmer-Scientist interface

Two Farmer-Scientist Interface meets were organized
by SRRC, Mannavanur at Chidambaram (Tamil Nadu)
and Puducherry on 27 March, 2022 for 90 broiler rabbit
rearing farmers. Dr Ponnambalam, Deputy Director
(AH), Cuddalore, Dr Paranjothi, Senior Neurophysician,
Puducherry, Dr Duraisamy, Community Medicine
specialist, Puducherry, Dr Senthilkumar, Deputy
Director (AH), Puducherry, Dr Nachimuthu, Professor,

RGIVER, Puducherry and Mr. Senthil Kumar, Tehsildar,
Puducherry graced the occasions. Dr AS Rajendiran,
SRRC, Mannavanur interacted with the farmers and
addressed field level issues of the broiler rabbitry. The
merits and uniqueness of rabbit meat (fryer) were
explained to the farmers by the medical experts so as to
use the pieces of information by the farmers as USP for
promoting broiler rabbitry among the public.

Farmer-Scientist interface meet on rabbit rearing

SRRC, Mannavanur organized a Farmer-Scientist
Interface meet at Tamil Nadu Agricultural University,
Coimbatore wherein 40 broiler rabbit rearing farmers
belonging to the western districts of Tamil Nadu viz.,
Coimbatore, Erode, Tiruppur, Salem etc., participated.
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Dr Puthira Prathap, Pr. Scientist, Sugarcane Breeding
Institute, Coimbatore graced the occasion. Scientists
from SRRC, Mannavanur interacted with the farmers
about health, production, feeding, breeding and
marketing management of commercial broiler rabbitry.
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Farmer-Scientist interface meet on rabbit rearing

Under SCSP, ARC, Bikaner organized a Kisan gosthi
cum sheep distribution on 28 May, 2022 for SC-BPL
farmers of Pallu, Hanumangarh. The programme was
graced by Dr B.N. Tripathi, DDG (AS), ICAR, New Delhi,
Dr A Sahoo, Director, NRCC, Bikaner and Dr Yashpal,
Director, NRCE, Hisar. Dr B.N. Tripathi, DDG (AS)
appreciated the research carried out by CSWRI for
enhancing the production of small ruminant and
stressed upon the PM's dream of doubling the farmers'
income. He also emphasized for adopting new and
innovative technologies developed by CSWRI and other
ICAR Institute/Universities.

Kisan gosthi under SCSP at ARC, Bikaner

Hem g Hi fame wheg, et ® 17 99, 2022 W
fram-dwrfae wsdt w1 srEeH sg e s
SUIISAT & gRT fohaT T 2 | AT sfimet seenik wi =,
THALT WG, ST, S, 60T HAR A, Fragres, S
I TH T ATHE GEH, (IR, TAH, Hier faram=
g, aMT, o, WA fqard, s, e ey g it
AT HAT, Tade DX Hir 7, S Tereen 36
THTEIHH A SUTETA T | A=A it Steeniy Wi, eireraer
|rae, AT 3 et feram srdan | fraea fora fof smer &

TSI WA & I+Id AhAI(RAl BT AATH 3BT | ST, 760
HAR AT = S & drg-aedl e uie faan uy &
HAE & ST 97 h WA SREET, TS, SRS, ST,
EE safer, A framY i Ui gogara Sl Sd
LT, U, TTE, TTeA Tel il el STeh! o5 SR ATeH AR T
& e WETEET SueTes T T@T € TS A Uyl e feg
TeTd - TURTd Sk AT TETUH & |HT @ | Wit STt femama ome
wifed e TEsht weensll & frmtor Y we wypuTers
SeATE! ShY HIET U T W SUSISHTAT ek Ugiy | |rer ¥
AT WA it I o ATHR Jod WAl e Searal st
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ferurior ohteh TRl GETTRAT o HTeaH 9 oIS Wl o TR &
TR TSt ATHEAT YT Y | Ted UTehiereh dAaTe | off
Vg -Tehl UTeTeh fehETH SHTITeh ciieh © 27U ThrH ol Yel e
Y | |TeT W Ug-TTSI0T, U] Taeed Ud &l 3R P&l =9l &l
ST W 9 TRl UTeT W 7SS 3T UToe ohY | W ETTH ahl 31
Y fererfaa stferer WHA 7 ATeft srferene 9rg T uTer Sl
TS Tl T W SIS WA UTed R, eht s W samer &
TS AT A ST Wel | RO, it famme g, StEr A
Tt Sl wHE S Tl St FATE T 1 o A5l Fa e TY
faear @ dare feram |

TR G 3Tieha e STqT W feieh 23 5, 2022 i fham
[T =T T feRar e | g aifafer SEms veEnta
|Hte wftrfer & SETA= <. Wik, Swer 3 R ht wesitie
T g T o o T TR GRTSIe1TE STl A TSTTai oht STfereh &
1freh TEET SO 3R W | firetent F=r wgam wre
A T TS U SRt § g oY | HEer o v .
STEUT FHR AR - ¥ W ST A & Heed Ud SHeh WA o
AR H foRET= ol SaTaT | e el AT &It s H & At
TR & LT TE Ue TeiTe o SUTa aarel T |

Krishak vaigyanik samvad was organized at KVK,
Badgaon on 09 September, 2022 to interact with 50 TSP
beneficiaries of Phalasia region. Dr P.C. Bhatnagar,
Incharge, KVK Badgaon inspired the farmers to adopt
scientific technology for fasterimprovement. Dr Ashish
Chopra, ARC, Bikaner explained the use of superior
germplasm and its importance to bring in quick
response in flock. Mr Shailendra Barath, Secretary,
Vidyabhawan Society praises the collaboration and
efforts of KVK, Badgaon and ARC, Bikaner taken for the
benefit of TSP farmers.

Krishak vaigyanik samvad at KVK, Badgaon under TSP

FET ZRT ST Fet shl Aot TSATed T dgetet sht UTH T=ad
FUTETE § 25 faarer, 2022 &t AN R -a3e

FITST U w=TaT sfiwet SRk HiAT, SiehdeT 9iae,
T, B 60T HHR W, R, Hdia 98 g oA
e wEerH, ifge R, sfiwm fwr AR, g
AWTA TSATaarE, st =it qr, ifere st
E-gH-adeh, TaEadl ARd TMTE, 8. a9ail Ao
T, S, sftaet shordt et Hi=T wXu= gTeT It
srferfaat = W forar | st & feRaT st 98 uteE ud
FH YT SATETd W ST ATSaeRT F@ & o) o
SATTRTITR WELITH & TRl gRT SR f 2 | fraoren
WEEd . IHUT HFAR A A saran & wafa sasta
Tg-TH UTeTeh TRATT WELTH ERT UTtd 3+d A&l o
YIS T SISt hi fehedt aht STUdd &1 & 314 femarit
& ST faa¥uT Ua JEruT A AY GET ol Ggai &t | |ret
gt 3o ster Sufeera wrafa grfasiter sasirfa afgerrst
A Y& fRATAT ERT AUATE T WELH & o faremrd
T 8151 o 374 feRTTAT o STl SATET & SATET /T oA fohaTur
I T T AT Rt | @it stwiTfe feram= o warfea
Bre WEehTh WLl T faior s U uspaTer Searar
Y HIET 3T ThTH | SUSTISRATSAT ek UgSTT | aTieh Qe U
YUt saaHTa W fawtfaen’ i syfhen @ frafa e
ITTBT ATHT HHTAT ATHS | |ILTH T AT G0 Bl AT
ITER Hoa waela arenfia seuter st fAmior e
HEHRIT WELTSAT & HIEAH ¥ 92 I & IR ¥ TSR
T8l ATHSHT UTtd il | Ted WTehfdaer QHTEH W ot
Wg-Fehit UTeTeh feRET SHTIeR aileh & 0= WTH <At
WS &1 SRy | |TeT § T9]-UTSIUT, U9] ¥aT6ed TS a0 3 §Bt
=R T YL § g TRl UTer | TeST AT Yo |
wrEwH ° Sufeer™ =g Wt MUt den wiv u
Tyt faem & stftemRal 3 off Seenfa ferem
wrafere feram |
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feamen 13 femwar, 2022 1 fewTeh, Hgia T TE S STTEEH
T, STTTRTIR = STEYT ITH YT etieh of Rret SR s
sl shT=aT e, Y Setteh $TRYR, SiHeT YIar U,
SURTEAT TN STRUR, SHT WehToT oI SheRT, TUH FITEUX
TS HETTH o SRTIeh! 3T STRTeRTI < |reT Wit SuTer v
feraT-amTier WaTg s W InfeaTdt g, Sl o
TIANYT UTeeh feRTTAT o |TeT farkda WaTe i Tueansil sl
TuTer ferar | et wEiea 3 O, SRl UTeH Y TEH
W W€ WA g FAGHS THIE U AT o eEt
U H T ATeTietar @ ud # faafa st s ugrare=
Tt TR Shi TSI 3T | shreehd W Suteera weft stfqaret
@ @ faea i awa & ol e St aew it faawor
TG SULTSHT o 3Taia feRaT T |

TEH FRT RYT et & 7w deEa dae, weEa |t
qaer U 14 faqwar, 2022 w0 fRA-dfer @St wa
-t rrelerm st ST Feram T et i sftura wirdierg
i, fererrarer TR, =, SreuT SRR AR, Fraeres, g Org
T T STTHENT WEAH, TR, . A 9718, Uo,
T fore g SRR, #fT= AR EW, Y 4., Serer
TN, il 39T <& W, WU I y=Ed WAE,
ST HigTeTel SUTedT™, Tae deHicigR Saret seleh e
HETH & Aok / STTRThRT SURRTd @ | SF. 31607 SHAR arHY
A ST foh A ST S-SRt UTeTeh fohaT= GEe= gRT
T ST Al o Ul ol STl 851 o 3774 feRamil sh siter
%wqdmﬁv@mwmﬁnﬁlmrémﬁaﬁa
f'“'vwmmu Jmia ai

- Swachchta Abhiyan

Under Swachhata Pakhawada programme (16-31
December, 2022), ICAR-CSWRI organized activities
like pledge of Swachhata, office cleanliness along with

Suftera waf-e wfeeiier ST Afgerrell iR geer feramt
BT TS T WELTT b ShITeT ferehTel shT 81 oh 31 feheTi b
ST SETET o SATET 3T oh ot SRt ot ot TTga femarm 1|t
T feRET 3T URER W qeh-ient 91811, T, T[uTarar
Tkl UISI0T TS Seeil hl 3758 WERR ol QT o fershrd o
G S 1 AT fSRET= WS BIoht Tk Aeetreil st
TrmToT SR TErm TTITeT=y ST el T 370 WhTH & S et
ek UgHT, AR Tl Ta UguTer saadra o fersitferstt st
iftrent et freifom oteh 1ot HATHT SHATAT ST Heh | 1T |
FAUT T Tt W o TR Jod HAel el Searal st
Frrator ohieh TRt GEeTsil & HIeaH | o 9l o e’ &
TRt STTST SATHEHT UTed oY Tehdt € | $THT= Tt wieT
ToreTreh STEY = Wit foReT g & feres feran fr<amar &
THTET WL h 3o qeh-{[ehell ohT 19T 38T 3T Heer foh
TASRATTRAT ST 3T T o Hed T THR Y | 9T TR
Y ATCAHT TRA Y TRBeUT TIet T U] UTe o forT
T T €T TR | ST TR STl & foh ey okt e grey ot
T AT AT TIhR gRT ATE AT Wl fafia== dreemen’ =hr
TRIEET oI EU U1 Uqeh WHIA WTEETg ¥ T&i=an a3ieh
e & arTart, fafir e stenfa wissrEy, ugure
AU 3T T SATETH TH¥eh STTST AT FHATH | ST TR
IEH 3 Wl TS U STaHE ¥ hE A R
TSN W SHTET AT ShATH & O W 14T | 9o, i famma
Hg, TUX 7 HS U Uy UreA= enfia saaw & fen
TR FRT SATE ST L&l AT U HieT farsir sheg grr it
m@ﬁ&wwﬁrﬁ&mﬁmmﬁmﬁﬁm |

digitization of office documents, weed out of old files,
cleanliness and clearance of old pipe lines sewerage
disposal of inorganic waste and conversion of biological
waste into compost pit and to make the residential
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Activities during Swachchta Abhiyan

colony area, mini-market area, dispensary, playground,
office premise and school area polythene free and
clean. Besides, awareness programmes in institute's
adopted villages through posters, pamphlets, lectures
were also organized. In non-adopted villages, by
institute staff along with female farmers and youths,
cleanliness programmes were organized and Swachhata
rally was also taken out. At the end of Swachhata
pakhwada, news reporters and correspondents of
electronic / print media were invited to witness the
Swachhata activities organized at institute during
Swachhata pakhwada in order to make the farmers and
common people aware for joining Swachhata mission.
Prior to Swachhata pakhwada in the month of August
2022, a campaign on eradication of Parthemium
hysterophorus (Gajar grass) was organized at institute
premise, field area, adjoining villages and common
facility places.

Similarly, Swachhta Pakhwada was also celebrated
from 16to 31 December, 2022 at regional centres.
Farmers were made aware about importance of
cleanliness and encouraged for plantation.

198 / ICAR-CSWRI, Avikanagar

. SCSP activities

Presently, the scheme is running in 14 adopted villages.
A total of 12 training programmes were organized for
skill development and livelihood enhancement of
farmers (355) through small ruminant rearing and
development of value added products from wool.
Farmer—scientist meets (11) were organised and 130
sets of inputs were distributed. At Avikanagar, 138 (46
male and 92 female) Sirohi goats and 54 (18 male and
36 female) Malpura sheep were distributed to 58
BPL/handicap/ widow farmers for their livelihood. Two
units of boiler rabbits (2 male + 8 female) along with 10
rabbit cages and rabbit feed (900 kg) were provided to
interested farmers. For creation of rabbit shed, each
rabbit farmer was provided inputs like 4 sheet (10 feet), 4
iron pipe (10 feet), fencing (50 feet), water tank (500 lit)
and feed storage trunk (200 kg capacity). High yielding
variety seed of wheat (1500 kg) was provided to 38
farmers. Saplings (3000) of lemon. Guava, ber and amla
were provided to 75 farmers. For self employment, after
completion of training, 81 women artisans were given
sewing machine, torch, water bottle and umbrella.
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Sheep (30 Marwari, 39 Magra and 39 Chokla) were
distributed to 36 BPL/handicap/ widow SC farmers of
Hanumangarh. Feeding troughs and set of utility items
were provided to 75 farmers. Five units of Sirohi goat (1
male + 2 female) were distributed to 5 BPL farmers of
Barmer. At NTRS, Garsa, 30 farmers were provided
input for rabbit rearing (1 male and 4 female rabbit, 5
cages and 10.0 kg pallet feed) along with utility
agriculture kit (kilta, darati and gloves). Animal health
camps (6 no.) were organised in SC populated villages
and treated around 1200 animals. At SRRC,
Mannavanur, after training of 46 farmers, 40 rabbits, 18
Avikalin sheep and 45 Bharat Merino sheep were
distributed to 29 BPL/ handicap/ widow farmers.

- TSP activities

Tribal sub plan was implemented in tribal villages of
Dungarpur, Udaipur and Dausa districts of Rajasthan for
ensuring their livelihood and nutritional security. A total
of 110 sheep, 125 Sirohi goats and 130 rabbits (25 units)
were provided to the tribal farmers of Dungarpur and
Dausa districts. Animal feed (15 tones), rabbit cages/
feeding troughs (378 no.), agriculture tools/small

equipments (3916 no.), sheep palan calendar (500 no.),
veterinary medicines (550) and mineral mixture (384 kg)
were distributed to tribal farmers. For the construction of
animal shelters, 20 tribal farmers were provided 100 iron
sheets, 200 iron pipes, chain link fencing, 50 storage tank
and gate for shed. To promote agriculture, 115.54 quintal
of crop seeds (mustard, chick pea, ground nut, bajara,
gawar, maize, rice, black rice etc.) of improved variety
were provided to the tribal farmers. Tribal Kisan Bhraman
karyakram was organized for 250 tribal farmers to get
exposure on mega technologies event of different ICAR
institutes and farmer fair at Chaudhary Charan Singh
National Institute of Agricultural Marketing, Jaipur, ICAR-
CSWRI, Avikanagr and Sheep Breeding Farm, Fatehpuir,
ICAR-CRIB, Hisar, ICAR-NRCE, Hisar, Central Sheep
Breeding Farm, Hisar, CSKHPKVYV, Palampur, KVK,
Bijoura, NTRS, Garsa, Kurukshetra Vishwavidyalaya,
ICAR-NDRI, Karnal etc. For development awareness and
improve knowledge about animal husbandry and
agriculture, 22 awareness camps/exhibitions/exposure
visits/kisan goshtis/Chopal etc and 17 on field
demonstrations were organized. During the period more
than 7338 tribal farmers were benefitted through various
activities under TSP.

Activities in SCSP and TSP area
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T WS U I AW W, HfIHFR # &t wearg
HHRIE o1 FIATRT 16 Faewar, 2022 =t feharm war | shrefshn &
T fafer & w9 § . ersta v, ue frewreh, Ta St
R HIATA, TSR, We ua fafyree arfafer e, fasia
A, Id gene dentes, uitee, 4% faoett sufiem ® 13w
ATE UL ST, ST AT A HE & Frvren 24 it & weret
FHeieh W & THEd ARTRTRET / HHSTRE! hl 9eMmE I
2 o ot oft s et oite forary it axfvrsaer
et Foreen Aream | o8 ST slTd ST HIsI H THSAT dehdl
2 1377 fargar W = STet <Y 3T, W= 37 fEdt s werd
31freR et SITet § | fEt st 9= A7 et Wedtg 91 9 o

~ R o )

ford g o afesh S0 SeTaR fédt st srfireRtfies v
i A et ot et Ser el @ 1 3. Tt st A et fem
A FTeh R oh ST fEd T TIclTe oh foTel SIetTe ST @t arsrrait
T TATH SeTargi e WTEaHT ot T ahid gl el oid T
TMFET | eI o F19Teh SF. 3THUT /AR e = el fh et
U SFTITeh Wi Gl Tal SUHTT fehdl ST hi SATEvahal @ |
70 it ot St Y e W e AT wiey |vfen Sret &
SO G AT AhTehl il faql A 3TeTeh | SRR FgraT T
|eh | ot ST =T, GOy st | et wwre % e
TR AT & TR W R | Farar | e @
TR HEIed ohl STfTeh & S1freh Teehrl el el i ohint
T ITUTET ShT TS 31t TS, {HAR, A YITH ek ATRRT
Egucigey

Heer | frwe weTe Seues aaniE

fe=<t WeaTe WWRIE w1 GATIA 26 faawar, 2022 @t feat
TET |36 ATE U WELATH o T 9Teh ST, STRUT {AR AT A
T STTT3N ohT HATA hid g3 ahat foh fewat ueh waar==a
TG S-S St SO § | IR A€ & Wl aanfent /
srfereRtfiat / sweaTiiat st et foh sramt wwea dfeh s
siferamferen fedt ® ae atfer TrreTren oo vt arfefer
wrefrn A fad T faigatt 1 wdt € & 100 uftera weer
W shrat-aa fomar s aes | faw G & am-awme o
STTSIT3AY okt Y8 HeT TR |56 el o fafyree sifafersi. ag
ehT9T, SIfisa SrFiTiTeh TS 1al I6¢ AW ENH ehvg, ST
el o 30 wEemA ¥ fft F1 v vgel R S gEE WU 9
feram =TT TET & 1 37T e R AR S oy fe e
o ATEaH | TG S=TaT ST Hehdl ¢ | 36 e 0T

HATE & SR AT fafr= ufaafiraren & fasaren
T THTOT-UST 9T ford T4 |

& S TRER, e o STEme- AuRIE ( fai 14.09.2022 )
o of g e T, ritrstar diat ey, s, e enfg
Tee, ATETSTAT, SRR deh-lehl fagafeenei™ e & 1ot
Ar9lt, Varfraa WreER A frera ot | @it 3 Tt vt &
YER-YER H A0 foem W@ | fesien 21 TR, 2022 st fg=dt
HTATE hT WHTIA THRIE A== =T | W o /st & ued,
HAWE e, SR Td S ga oA, Y Ik
TS STHE Beg, FHTI Y FOahe 3 |76 &rsitar uraw st
QTTTER, B et St 7 el wearg W s gu faf=
THGHHI Shl TR o AT HEITH ot STTHE Tfafaferal &
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TR W I AT S A 3 ek Rl o Wrer-|rer
ATl ot et ht STATHTAT o Haed U WehT9T STeAT | &
AT, B st & Uae A <t & W |Tfeeal Ux Weht9t STerd
T f=c ot er=a wTeTsil i AT S TSR fa 1gaek wrerdt
T ST HEeT o HHERITUT oh fEwl TedTe oh ST g8
fafr= uferenfirarsii s fasmared s e, oft farafia ferm)1

L iy o]
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T S5 URER, SRR B R e 'HeE
IO PTSOT 85 g, TSAT BT 14.09.2022 | 28.09.2022
ek Tt ureTST st TS fema T | <. 3 & e,
YURTTETST, ST IATS0T &ty eheg AT o kel foh gurt
UgS, AN WL, TEhR Ta 9o o Al Wit &1 et
qEETS & ST fafiT= giea e smafa i g |

Tferuit Sl STgE e shg, A=Ta R § 14-23 fadsr, 2022
R &S weatg st fomar | famie 20 faawer, 2022
! TSTehia ool HTeAfireh faamera, A= W sheishn s
SIS FETTeATeht siimet uifganmer, se=mal i
BT it Sufeerfa B feRar ) o Ot e, gaw
TR A BTHAI hl TR, T2y iR forve Taw wt fEt
STTSIT ST o SUATIT Uge3il & 9 W ST |81, RIS, 5.
TR qifea= 3T Sf. =g |igd 3= ©H geEt 4

-

ls
)

V]

TRRAUTT 85T STTHEH ohg, TR o fedl weatg e

BT ehl ARG TR TR U1 & SIToT & Heed 9§ 7a7a
e | ferfir= wfarafirarsi S gy, wIToruT 3R wo Sv
T | ferieR 21 faawer, 2022 i i aiER O fEdt smmaeRan
hTdlehn AT feRam e, fraw srdenfia o s
&<t ST SR WEed SaTETITET |

I THUTST Wil gR EE= & TSI
il ahT Hreror

WO TS Wit ot g8 3 Akt & sutedst wr-a
TS TEEd (I T ) 3it TR vgaral i sTsagTar s ud
I AT WEE HEEdl o WLl MIehIU-hed 93 T
T AIHENT WEH, TR o AT HraAl et
frrteror sroes faaren 23 faarsr, 2022 =t fag™ wa=, 8
feeett & w1 wfufa 3 & sl & wer-wrer weenw ®
Tt Scutel =t wXEAT @t | wfufa 3 gEenT % s
HEIEH | LTI ¢ o wadta e wftfa & wfwergAt
T AR AT s [egufer S & TP ST AJUTe il AT
TSI fa T g SR afetes shreehn § fed T3 ereat st
JITS UTo SR AL SRIATTE <l STTTHT T STSIT BTt~ e
afafa &t dow ¥ guEHT geated o wiafa afearea &
srfaes gieaa s |
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HEm U i 19.12.2022 =1 * it weiter vl fewur e
TeTSTE T ST TSI SHT STTEAT SR T ST R TTIT 136 ST 9Tt
H I o & WTH{-eh AR, $it 31TE o gaR A Heer
& SrferemRE /eRHeniEl st TRl - W wHier U
oot e fore YRR feRarm ST @ Ue WEIT A9 o dHa
Rt ST X &A1 AT SR o SR W ST T | hiEerEt
UATER ® TR0 U, Ureet, {aiH I, USSichd, wiaietd
T, STEET-TRRNT U, HraieTd TS, T, Hehed

R, Ta-fasfa ud Yo-feouit # e fammom siw fafaer
ATe X 37U Ferem ol TRl 13T hTE OTTEAT H T oh GRTRT
60 & 37firen STTeRTREN / sheerfia ¥ Srut sy frerd |
AT & TR o STE i1 SU-heg ST, SehT-R Ta HeTa X
& rfreRiET / wHHeRE 3 Ut W difeat e &
SR &t | RIS St SAEALTAT el g 9Tk WRred 3 7
ToTTEf+eR SRR o TEICeRTuT ohl T9iET Shid g2t ohel fh 3|
YehR et feet shrelome fafir= shratereit= foman o fRar &t
feramet o oha T =i e TS & arfites sl
FTER FerTRA LTI ST ITEATT AT ST shi <ITHeh |

TS e Ue Ut Sier IR ST SIS
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DISTINGUISHED VISITORS

it TRe T, TR, H O e S, S W,
WA TR 21 TEATE, 2022 Y T8 S519 TRER, SRt
B Fora | eI & STTenl o Shg W oot Tt It Trerfarrerat
iR ufESETR & o W adET) gt 98 A, g
JATINEAT 3R AR Aehiteht SohTs ol it SRT femar Tram)
T, g S Rt i€ 3 TSR, SRR ¥ Hisg
fafr= et & fafir= s TuraaT ATl B el S el e o

3R 9g & A gaR & o & W R < w @t @
TTERRY it 3T TN, ST H S+ Yt Hel aht 311U,
fafir= aehHiiehl o1 U9t el HediehH, TRT U9 31TE &
TTEEH W HE 8151 § HSUTeTeh! oh o1 o foT fordl T shrert et
QUETHT ST T T g 19 Tl FETehTE SIS oh Sl UREIUT g
SRR ST TS 3it et fg Sufea @ |

sft Warer WEeR, AL, TSATAT AfgeATedT TSy
ST, HERTZ TS 37eh Ufai-ier "use = f&ian 22 Jeg
2022 T TG WS TH T ATHE HEH, ATIRTR T
TR ToraT | 38 SR farRT= Terell aht WHUT oY 3TfeareT=r
g, R sRit, grIT A, TS TohTS, =T gohTe, TeTdie,
FuETdt a2 TSHEHT 3Mfe ST oAt Aaeiieh s Tel
Tor&l ST et TTerferfera qerm aar fordl ST ooy ScdTenl sht
TEAT ot \TeT & fRETl & oreT & T s -geehioT i
THH! STARTATSAT Shi FTRRT YT Shi T | HERTSE | UeR
rfefera ERT WERIT o AATi-Tehl o TN Uk WSSt AT
Tt et R T B9 W WS Seleh dehHieh, I oht STeTeeral
TS ST SeUTEl q =Tl shi 7T |

Authorities of Sahjeevan Center for Pastoralism
(CFP), Gujarat visited ARC (ICAR-CSWRI), Bikaner on
24 August, 2022. Dr. Nirmala Saini apprised them about
the scientific activities going on at ARC. The group of
diverse subject experts such as cartographers,
sociologists, environmental activists etc. interacted with
scientist on different aspects of production and value
addition of coarse wool. Dr. Vinod Kadam, also briefed
the various wool products and processing techniques
developed by the institute through web platform. The
team visited sheep sectors and explored the possibilities
of combined efforts of ICAR-CSWRI and CFP for the
benefit of wool and pastoralism.
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Mr Gopal Singh Bhati, Executive Director, CWDB,
Jodhpur visited ARC, Bikaner on 24 August, 2022. Dr
Nirmala Saini, explained about ongoing activities of the
centre. He showed keen interest in activities related to
wool improvement. Mr Bhati visited laboratories and
sheep sectors and explored the possibilities of
combined efforts of ICAR-CSWRI and CWDB for the
benefit of wool and sheep farmers.

Dr. Praveen Malik, Animal Husbandry Commissioner,
Gol, New Delhi visited ICAR-CSWRI, Avikanagar on 17
September, 2022 and interacted with entrepreneurs and
internship students. He explained in detail about the
various schemes being run by the Gol for animal
husbandry, as well as discussed about the new reforms in
animal husbandry business. He further said that the
government is currently contributing more and more in the
development of self-reliant India through animal
husbandry business. At present, Kisan Credit Cards are
also being made for animal husbandry business, so that
animal rearers can take maximum benefits and increase
their livelihood. He appealed to save animals by taking
precautions, treatment and prevention from lumpy skin
disease.

= g e g e e S
=y "—’—- Ayl alg, aavdl a sazanen area

Natial Skl Develapment Training Programme
Mmmlmluwmm.

Delegation from Ministry of Textiles, Govt. of India
visited to ICAR-CSWRI, Avikanagar on 24 September,
2022. The delegation include Sh. Ajit Chavan,
Secretary, Textile Committee, Mumbai, Sh. Gopal Bhati,
Executive Director, CWDB, Sh. Gowardhan Raika,
Chairman, CWDB, Dr K.K. Mishra, Director, Wool
Research Association, Mumbai and other 20 delegates
from various parts of the country. The delegation visited
the sheep and rabbit sectors, wool shearing, wool
processing, Biotechnology lab and ABIC and
appreciated the institute activities. Dr Arun Kumar
Tomar, Director, briefed about the research mandate and
vision of the institute to the delegation. Opportunities of
possible collaborations were also discussed.
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PUBLICATIONS, AWARDS AND RECOGNITION

- Research Papers

Bhandari V, Jose S, Badanayak P, Sankaran A and Anandan V.
2022. Antimicrobial finishing of metals, metal oxides, and
metal composites on textiles: a systematic review. Industrial
and Engineering Chemistry Research 61: 86-101.

Choudhary G, Pannu U, Narula HK, Chopra A, Gowane GR,
Nehara M and Poonia NK. 2022. Comparison of reliability
of animal models and Bayesian approach for estimation of
genetic parameters of growth traits in Chokla sheep.
Journal of Animal Research 12: 745-756.

Choudhary G, Poonia NK, Pannu U, Narula HK, Chopra Aand
Nehara M. 2022. Genetic evaluation of growth efficiency
traits in Chokla sheep in semi-arid region of Rajasthan.
Pharma Innovation Journal 11: 1502-1505

Devi Indu, Mallick PK, Mohapatra A, Shinde AK and Kumar
Arun. 2022. Effect of udder morphology on milk yield and
suckling behaviour of Patanwadi lambs. Indian Journal of
Small Ruminants 28: 96-100.

Dhakad GS, Saini S, Mallick PK, Misra SS, Gowane GR,
Sharma S, Prakash Ved, Kumar Arun, Mahala S and Singh
N. 2022. Elucidating genotype by environment interaction
over the growth trajectory of Malpura sheep in the semi-
arid region of India through Random regression model.
Small Ruminant Research 216: 106791.

Dhakad GS, Saini S, Mallick PK, Sharma PC, Singh N, Kumar
R and Kumar M. 2022. Estimates of (Co) variance
components and genetic parameters for growth traits of
Malpura sheep in semiarid region of Rajasthan. Pharma
Innovation Journal 11: 2251-2255.

Gowane GR, Sharma P, Kumar Rajiv, Misra SS, Alex R, Vohra V,
Chhotaray S, Dass G, Chopra A, Kandalkar Y, Vijay V,
Choudhary A, Magotra A and Rajendran R. 2022. Cross-
population genetic analysis revealed genetic variation and
selection inthe Ovar-DRB1 gene of Indian sheep breeds. Animal
Biotechnology DOI:10.1080/10495398.2022. 2125404,

Gurjar LR and Meena RL. 2022. A case study on impact of
corona virus disease (COVID-19) on sheep farming. Indian
Journal of Small Ruminants 28: 421-423.

Jose S, Kadam V, Gupta V and Badanayak P. 2022.
Simultaneous dyeing and ultraviolet protection of wool
fabric with pomegranate rind using TiO, nanoparticles.
Journal of Natural Fibers 19: 12736-12745.

Jose S, Thomas S, Jibin KP, Sisanth KS, Kadam V and Shakyawar
DB. 2022. Surface modification of wool fabric using sodium

lignosulfonate and subsequent improvement in the interfacial
adhesion of natural rubber latex in the wool/rubber
composites. Industrial Crops and Products 177: 114489.

Kamboj A, Jose S and Singh A. 2022. Antimicrobial activity of
natural dyes — a comprehensive review. Journal of Natural
Fibers 19: 5380-5394.

Kumar A, Bhalothia SK, Talluri TR, Dangi SS, Tomar AK, Patel AK,
Saini N, Kanwat M and Kumar T. 2022. Melatonin and
canthaxanthin ameliorate oxidative stress and improve semen
quality: Aspecial reference to ram. Andrology.11: 266.

Kumar Ajay, Shakyawar DB, Kumar Rajiv, Meena AS, Meena
NL and Chopra A. 2022. Objective evaluation of lustre
(Gloss 60°) of different Indian wool. Journal of Natural
Fibers 19: 10490-10498.

Kumar Rajiv, Meena AS, Chopra A, Kumar Ajay, Sharma RC
and Kumar Arun. 2023. Seasonal variability in transcript
expression of type | and type Il keratins in wool follicles of
lustrous fleece producing Magra sheep. Journal of Natural
Fibers 20: DOI: 10.1080/15440478.2023.2174631.

Kumar Rajiv, Sharma, RC, Gowane GR and Kumar Arun.
2022. Genetic variability in 5' untranslated region of
BMPR1B gene from prolific Avishaan strain of sheep.
Indian Journal of Small Ruminants 28:16-19.

Kumar T, Kumar P, Saini N, Bhalothia SK, Prakash Chandan,
Mahla AS and Kumar Ashok. 2022. Shielding effect of
melatonin improves seminal quality and oxidative stress
indices during chilled storage of ram semen. Tropical
Animal Health and Production 54:197.

Kumari S, Pandey A, SoniA, MahalaA, Sarkar S and Suradkar
U. 2022. Incorporation of sheep plasma protein
hydrolysates to improve physico-chemical and antioxidant
characteristics of mutton sausages. Indian Journal of
Small Ruminants 28: 352-357.

Kumari S, Pandey A, Soni A, Mahala A, Sarkar S, Suradkar U
and Ambedkar YR. 2022. Optimisation of antioxidant,
antimicrobial and metal-chelating properties of bioactive
peptides from blood wastes by enzymatic hydrolysis.
Animal Production Science 62: 891-900.

Kumawat PK, Sarkar S, Kumar S and Sahoo A. 2022.
Functional characterization of cellulose degrading bacteria
isolated from faecal samples of sheep. Indian Journal of
Small Ruminants 28: 52-60.

Lal B, Sarkar S, Gautam P, Meena RL, Bhatt RS and Sahoo A.
2022. Environmental impacts and resource use for sheep
production in semi-arid India investigated by life cycle
assessment. Journal of Cleaner Production 345: 131088.
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Meel SK, Pandey A, Gadekar YP and Soni A. 2022. Age and
sex affect carcass traits and meat quality in Malpura sheep.
Indian Journal of Animal Research, DOI: 10.18805/
IJAR.B-4864.

Meena AS, Kumar Rajiv, Chopra A, Kumar Ajay and Kumar Arun.
2022. Transcript variability in Keratine 33 (K33) gene of Magra
sheep. Indian Journal of Small Ruminants 28: 252-256.

Meena RK, Swarnkar CP, Rathore B, Saini P and MeenaAK. 2022.
Prevalence of anthelmintic resistance in gastrointestinal
nematodes of goats of semi-arid Rajasthan. Pharma
Innovation Journal 11: 1080-1086.

Nagarajan G, Thirumaran SMK, Pachaiyappan K, Thirumurugan
P, Rajapandi S, Rajendiran AS, Velusamy R, Vannish MR,
Kanagarajadurai K. 2022. First report on molecular
identification of Moniezia expansa in sheep from Mannavanur,
PalaniHills, Tamil Nadu, India. Acta Parasitol 67: 1626-1633.

Patel AK, Chopra A and Narula. (2022. Production performance
appraisal of Magra sheep in farmers flocks of arid region.
Indian Journal of Small Ruminants 28: 279-283.

Poonia N, Kadam V, Rose NM, Yadav S and Shanmugam N.
2022. Effect of fiber chemical treatments on rice straw fiber
reinforced composite properties. Journal of Natural Fibers
19:14044-14054.

Prakash, Yadav SBS, Pannu U, Nehara M, Chopra A, Mehra M
and Khichar JP. 2022. Genetic and non-genetic factors of
greasy fleece weight in organized flock of Chokla sheep of
Rajasthan. Pharma Innovation Journal 11: 1296-1299.

Rahim A, Rajaravindra KS, Chaturvedi OH, Chaudhary R and
Sharma SR. 2022. Genetic studies on growth and production
traits in German Angora rabbits under sub-temperate climatic
conditions. Indian Journal of Animal Sciences 92: 1307-1313.

Saini VP, Bhatt RS, Choudhary S and Soni A. 2022. Growth
performance, nutrient utilization and carcass characteristics of
rabbits on probiotic supplementation. Indian Journal of Small
Ruminants 28: 311-314.

Sharma DK, Sonawane GG, Pandian SJ and Sharma SR. 2022.
Acute myocardial infarction due to mural thrombosis in sheep.
Indian Journal of Small Ruminants 28: 411-413.

Sharma |, Nehara M, Saini A, Pannu U, Narula HK and Chopra A.
2022. Genetic and non-genetic factors influencing the wool
quality attributes of Chokla sheep. Indian Journal of Small
Ruminants 28: 390-392.

Sharma RC, Gowane GR, Kumar Rajiv, Kumar Arun, Misra SS
and Mallick PK. 2022. Production evaluation of Booroola
fecundity (FecB) gene introgressed Avishaan sheep in
semi-arid tropics of India. Small Ruminant Research 212:
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Sonawane GG, Pandian SJ Sharma DK, Swarnkar CP and
Sharma SR. 2022. Ovine pulmonary adenocarcinoma
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(OPA): An overview. Indian Journal of Small Ruminants,
28:233-245.

Stanzaki S, Kumar Ashok, Kumar Amit and Purohit GN. 2022.
Effect of flushing of ewes on body weight, oestrous
response and conception rate. Indian Journal of Small
Ruminants 28: 218-220.

Suresh KP, Sengupta PP, Jacob SS, Sathyanarayana MKG,
Patil SS, Swarnkar CP and Singh D. 2022. Exploration of
machine learning models to predict the environmental and
remote sensing risk factors of haemonchosis in sheep
flocks of Rajasthan, India. Acta Tropica, doi.org/ 10.1016/
j.actatropica.2022.106542.

Vlyas Jayesh, Chopra A, Pannu U, Saran RK and Narula HK.
2022. Population structure of Marwari sheep through
pedigree analysis. Small Ruminant Research 206:
106590.

Yadav SK, Goswami SC, Kumar Ashok, Saini N, Narula HK,
Jhirwal AK, Vyas J and Jhajhria K. 2022. Effect of Moringa
oleifera leaves extract supplementation on body condition
score, body weight and testicular biometry of Marwari
rams. Scientist 1: 6136-6143.

. Bulletin/ Book/Manual/ Compendium

Bulletin
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Chaudhary R, Rahim A, and Chaturvedi OH. 2022. Angora
Khargosh Palan. NTRS (ICAR-CSWRI), Garsa.

Shakyawar DB, Samanta KK, Manjunath BS, Baite H, Mridha
N, Debnath S, Bhoumick M, Srivastava P, Kadam V,
Chattopadhyay SN, Saha B, Sengupta S and Roy AN.
2022. Potential of natural fibre: An alternate of plastic
material. ICAR-NINFET, Kolkata, pp. 1-30.

Book

Sharma SR, Misra SS, Swarnkar CP, Gurjar LR, Kadam V and
Mahla AS. 2022. Research Contribution 1962-2021 ICAR-
CSWRIAvikanagar. P 1-175.




Annual Report 2022

Soni A, Phand S, Das S, Kada V and Tomar AK. 2022.
Processing and Quality Evaluation of Post-harvest
products of Sheep and Rabbits (E-book). ICAR-CSWRI,
Rajasthan & National Institute of Agricultural Extension
Management, Hyderabad. ISBN: 978-93-91668-33-4. P.
1-105.

Training manual
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Dangi SS, Jat GR, Meena RL, Gurjar RL and Sharma SC.

2022. Kisan Pustika. Farmer FIRST Project, ICAR-
CSWRI, Avikanagar, pp 1-80.

Compendium

Bhat RS, Swarnkar CP, Misra SS, Kadam V, Sarkar S, Mahla
AS and Soni A. 2022. Prospects and Potential of Small
Ruminants Production for Enhancing Income under
Changing Scenarios. National Seminar cum Annual
Conference-2022, ISSGPU, ICAR-CSWRI, Avikanagar.

Lead Papers in Webinar/Seminar/

Symposium /Conference

Gowane GR and Kumar Arun. 2022. Challenges in the sheep
production system and a way forward. In: National Seminar
cum Annual Conference on “Prospects and Potential of
Small Ruminants Production for Enhancing Income under
Changing Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Gulyani R and Rajendiran AS. 2022. Scope of rabbit farming as
an alternate source of income generation in the current and
future scenario. In: National Seminar cum Annual
Conference on “Prospects and Potential of Small Ruminants
Production for Enhancing Income under Changing
Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Kadam V. 2022. An overview of wool processing. In: training
program on skill development in textile designing.
Department of textile and Apparel Designing, CCS
HaryanaAgricultural University, Hisar, Haryana, 7-16 Mar.

Kadam V. 2022. Value addition of coarse wool and
entrepreneurship opportunities. In: Training program on
processing and quality evaluation of postharvest products
of sheep and rabbits. MANAGE, Hyderabad. 5-7 Jul.

Kumar Arun. 2022. Usable technologies for reclamation of
promotion of sheep rearing in Rajasthan. In: Annual Zonal
Review Workshop -2022 of KVKs of Rajasthan, Haryana,
Delhi at MPAU&T, Udaipur

Kumar Arun. 2022. Invited lecture in Virtual workshop on
“Animal genetic resources of India and recent
genetic enhancementinitiatives" on 29 Jun.

Kumar Arun. 2022. Sustainable sheep production in India -
Status, scope and strategies. In: Webinar on 13 Aug.

Sahoo A, Bhatt RS and Sarkar S. 2022. Precision nutrition of
small ruminants for quality output. In: National Seminar
cum Annual Conference on “Prospects and Potential of
Small Ruminants Production for Enhancing Income under
Changing Scenarios” ICAR-CSWRI, Avikanagar, 10-12
Nov.

Sankhyan SK, Sarkar S and Bhatt RS. 2022. Nutrition and
feeding of prolific small ruminants for higher gain and
sustainable production. In: National Seminar cum Annual
Conference on “Prospects and Potential of Small
Ruminants Production for Enhancing Income under
Changing Scenarios” ICAR-CSWRI, Avikanagar, 10-12
Nov.

Sharma SR, Sharma DK, Sonawane GG and Swarnkar CP.
2022. Recent advancements and strategies to manage
economically important sheep diseases. In: National
Seminar cum Annual Conference on “Prospects and
Potential of Small Ruminants Production for Enhancing
Income under Changing Scenarios” ICAR-CSWRI,
Avikanagar, 10-12 Nov.

Singh Raghvendar 2022. 'Importance of sheep milk: Dairy
sheep a perspective avenue. In: Stakeholder Meeting on
Improvement of Donkey and Non-Bovine Milk, ILRI South
Asia, New Delhiat ICAR-NRCC, Bikaner, 13 Dec.

Abstracts in Webinar/Seminar/Symposium

Conference

Agrawal MK, Pandey AK, Mohanta P, Gahlot K, Shiringi BN,
Maherchandani S, Sharma RC, Rathod NS and Kumar
Rajiv. 2022. Allele specific loop mediated isothermal
amplification assay for determination of single nucleotide
polymorphism in FecB gene of Ewes. In: National Seminar
cum Annual Conference on “Prospects and Potential of
Small Ruminants Production for Enhancing Income under
Changing Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Bajia NP, Kumar Ashok, Yadav SP, Saini N, Chopra Ashish and
Sharma KK. 2022. Supplementation of ethanolic extract of
Tinospora cordifolia in semen extender improves seminal
quality at4°C up to 96 hour. In: National Seminar cum Annual
Conference on “Prospects and Potential of Small Ruminants
Production for Enhancing Income under Changing
Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Balaganur K, Bahire S, Paul RK, Kumar D and Singh
Raghavendar. 2022. Influence of sperm concentration on
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freezability and fertility of cryopreserved ram semen. In:
National Seminar cum Annual Conference on “Prospects
and Potential of Small Ruminants Production for
Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Bhalothia S, Kumar Ashok, Saini N, Chopra Ashish and Narula
HK. 2022. Semen evaluation of tropical sheep breeds for
breeding soundness. In: National Seminar cum Annual
Conference on “Prospects and Potential of Small Ruminants
Production for Enhancing Income under Changing
Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Bhatt RS and Sahoo A. 2022. Scope of alternate forages in
finisher rabbit ration for sustaining growth performance
and nutrient utilization in semi -arid tropical environment.
In: National Seminar cum Annual Conference on
“Prospects and Potential of Small Ruminants Production
for Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Bhatt RS and Sarkar S. 2022. Assessing nutrient requirement
of prolific Avishaan sheep in semi-arid conditions. In: 19"
Biennial International Conference (ANSICON-2022) on
“Nutritional Technologies to Augment Livestock, Poultry,
Canine and Fish Production for Global Competitiveness”
GADVASU, Ludhiana, 16-18 Nov.

Bhatt RS, Sarkar S and Meena MC. 2022. Comparative
evaluation of moringa, mulberry and khejri leaves feeding in
total mixed ration to lambs on nutrient utilization and growth
performance. In: National Seminar cum Annual Conference
on “Prospects and Potential of Small Ruminants Production
for Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Bhatt RS, Sarkar S and Soni L. 2022. Effect of feeding Albizia
lebbeck leaves on growth performance, nutrient utilization
and methane mitigation in finisher lambs. In: National
Seminar cum Annual Conference on “Prospects and
Potential of Small Ruminants Production for Enhancing
Income under Changing Scenarios” ICAR-CSWRI,
Avikanagar, 10-12 Nov.

Bhatt RS, Sarkar S, Mahla AS and Nagar DK. 2022.
Ameliorating summer stress and improving reproductive
performance by feeding Moringa oleifera leaves in ration of
prolific Avishaan ewes. In: National Seminar cum Annual
Conference on “Prospects and Potential of Small Ruminants
Production for Enhancing Income under Changing
Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Bhatt RS, Sharma SR, Soni Arvind and Sarkar S. 2022. Effect
of oilseed supplementation on nutrient utilization, carcass
traits and composition of adult broiler rabbits. In: National
Seminar cum Annual Conference on “Prospects and
Potential of Small Ruminants Production for Enhancing
Income under Changing Scenarios” ICAR-CSWRI,
Avikanagar, 10-12 Nov.
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Chandwani N, Mistry A, Jain V, Kadam V and Nema SK. 2022.

Surface modification of Bharat Merino wool (BMW) for
improving its shrink resistance using atmospheric
pressure non-thermal air plasma and bio-polymer coating.
In: 37" National Symposium on Plasma Science and
Technology (Plasma Technologies for Sustainable
Development), PLASMA 2022, Indian Institute of
Technology, Jodhpur, 12-14 Dec.

Chauhan VK, Pandey A, Gadekar YP, Soni Arvind, Meel SK,

Meena P, Gurjar AS and Sharma A. 2022. Effect of whey
incorporation on the storage stability of mutton patties. In:
National Seminar cum Annual Conference on “Prospects
and Potential of Small Ruminants Production for
Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Chopra Ashish, Narula HK, Bissu Manju, Saini N, Prakash

Chandan and Kumar Ashok. 2022. Evaluation of
reproductive performance of Magra sheep in arid region of
Rajasthan. In: National Seminar cum Annual Conference
on “Prospects and Potential of Small Ruminants
Production for Enhancing Income under Changing
Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Chopra Ashish, Narula HK, Kumar Ashok and Saini S. 2022.

Genetic gain in production traits of Magra sheep in
organized flock of arid region. In: VIl International
Conference on “Global Research Initiatives for
Sustainable Agriculture and Allied Sciences (GRISAAS-
2022)", Birsa Agricultural University, Ranchi (Hybrid
mode), 21-23 Nov.

Choudhary G, Pannu U, Narula HK, Gowane GR, Nehara M

and Chopra Ashish. 2022. Estimates of (co)variance
components and genetic parameters by Bayesian
approach for growth traits in Chokla sheep. In: National
Seminar cum Annual Conference on “Prospects and
Potential of Small Ruminants Production for Enhancing
Income under Changing Scenarios” ICAR-CSWRI,
Avikanagar, 10-12 Nov.

Choudhary G, Pannu U, Narula HK, Gowane GR, Nehara M

and Chopra Ashish. 2022. Comparison of reliability of
animal models and Bayesian approach for estimation of
genetic parameters of growth traits in Chokla sheep. In:
National Seminar cum Annual Conference on “Prospects
and Potential of Small Ruminants Production for
Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Dangi SS, Kumar Vijay, Paul RK, Mohapatra A, Bahire S,

Saxena VK and Singh Raghvendar. 2022. Circadian
alterations in physiological responses and comparative
adaptability of Avikalin and Malpura rams under subtropical
semi-arid climate In: National Seminar cum Annual
Conference on “Prospects and Potential of Small
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Ruminants Production for Enhancing Income under
Changing Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Dangi SS, Mahla AS, Gurjar LR and Kumar A. 2022. Effect of
environmental variables on success of artificial
insemination in buffalo under semi-arid tropical region in
field conditions. In: 37" Annual Convention of Indian
Society for Study of Animal Reproduction and National
Symposium (on online), MAFSU, Nagpur, 17-19 Feb.

Das A, Manjunatha BS, Das R, Singha A, Ghosh RK, Kadam V
and Shakyawar DB. 2022. An eco-friendly microbial
method of keratin extraction from waste wool. In: National
Seminar cum Annual Conference on “Prospects and
Potential of Small Ruminants Production for Enhancing
Income under Changing Scenarios” ICAR-CSWRI,
Avikanagar, 10-12 Nov.

Devi Indu, Mallick PK, Mohapatra A and Kumar Arun. 2022.
Effect of udder morphology on milk yield and suckling
behaviour of Patanwadi lambs. In: National Seminar cum
Annual Conference on “Prospects and Potential of Small
Ruminants Production for Enhancing Income under
Changing Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Dhakad GS, Mallick PK, Misra SS, Gowane GR, Sharma RC
and Kumar Arun. 2022. Use of Random regression model
to accounts for genotype X environment interaction over
the growth trajectory of Malpura sheep in the semi-arid
region of India. In: National symposium of SOCDAB,
ICAR-NBAGR, Karnal, 21-22 Sep.

Dubey |, Kadam V, Babel S and Kumar Ajay. 2022. Preparation
of coated thermo -regulating textiles using decanoic acid
microcapsule. In: National Seminar cum Annual Conference
on “Prospects and Potential of Small Ruminants Production
for Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Gadekar YP, Girish PS, Sen AR, Muthukumar M, Kadam V,
Rawool DB, Reddy PB, Bas;ji Y and Barbuddhe SB. 2022.
Quality assessment of slaughter co-products. In: Xl
Conference of Indian Meat Science Association and
International Symposium on “Novel Technologies and
Policy Interventions for Sustainable Meat Sector”, ICAR-
NRC on Meat, Hyderabad, 14-16 Dec.

Godara RS, Kumar Arun, Mallick PK, Sharma RC, Kumar
Rajeev and Dangi SS. 2022. Morphometric
characterization of Kheri sheep of Rajasthan. In: National
Seminar cum Annual Conference on “Prospects and
Potential of Small Ruminants Production for Enhancing
Income under Changing Scenarios” ICAR-CSWRI,
Avikanagar, 10-12 Nov.

Gurjar LR and Meena RL. 2022. Sheep rearing means of
livelihood for sheep shearers in changing scenario of wool
price. In: National Seminar cum Annual Conference on
“Prospects and Potential of Small Ruminants Production

for Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Jose S, Thomas S, Jibin KP, Sisanth KS, Kadam V and
Shakyawar DB. 2022. Surface modification of wool fabric
using sodium lignosulfonate and subsequentimprovement
in the interfacial adhesion of natural rubber latex in the
wool/rubber composites. In: International Conference on
Advances in Manufacturing and Material Science, Muthoot
Institute of Technology and Science, Kochi, 7-9 Jul.

Jose. S, Shanmugam N, Das S and Kumar Ajay. 2022. Moth
proofing of wool fabric using nano kaolinite. Bengaluru
Nano India 2022, Bengaluru, 7-9, March.

Jose. S. 2022. Scope of entrepreneurship in natural fibres. In:
International Conference on Basic Science for Sustainable
Development (on line). Amal Jyothi College of
Engineering, Kanjirappally, Kerala, 16-17 Dec.

Jose. S. 2022. Scope of entrepreneurship in natural fibres.
Polybiomat 2022, Virtual Conference, Coalesce Research
Group, USA, 10-11 Nov.

Joshi A, Saini N, Goswami SC, Jhirwal AK and Dhuria RK. 2022.
Effect of herbal additives amla (Emblica officinalis) and giloy
(Tinospora cordifolia) on haemato-biochemical parameters
of Magra lambs in different management systems in arid
zone of Rajasthan. In: National Seminar cum Annual
Conference on “Prospects and Potential of Small Ruminants
Production for Enhancing Income under Changing
Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Joshi A, Saini N, Goswami SC, Jhirwal AK and Dhuria RK.
2022. Effect of herbal additives Amla (Emblica officinalis)
and Giloy (Tinospora cordifolia) on immune status of
Magra lambs in different management systems in arid
zone of Rajasthan. In: 19" Biennial International
Conference of Animal Nutrition Society of India on
“Nutritional Technologies to Augment Livestock, Poultry,
Canine and Fish Production for Global Competitiveness”,
GADVASU, Ludhiana, 16-18 Nov.

Kadam V, Jose S, Kumar Ajay, Shakyawar DB and Tomar AK.
2022. Biocomposites from surface modified coarse wool: A
value addition. In: National Seminar cum Annual Conference
on “Prospects and Potential of Small Ruminants Production
for Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Kadam V, Padhye R, Wang L, Kumar Ajay and Kumar Arun. 2022.
Natural fibres to reduce air pollution. In: National Conference
on Ozone layer, its depletion and impact on living beings
(ODIL-2022), ICAR-NRCC, Bikaner, 16-17 Sep.

Kadam V. 2022. Wool based environment friendly sapling
bags for horticulture crop. In: International Conference on
Agriculture Science and Technology (AST-2022), Rani
Laxmi Bai Central Agricultural University, Jhansi, 6-8 May.
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Khan FA, Swarnkar CP and Sharma SR. 2022. Anthelmintic
activities of crude extracts of Acacia concinna. In: National
Seminar cum Annual Conference on “Prospects and
Potential of Small Ruminants Production for Enhancing
Income under Changing Scenarios” ICAR-CSWRI,
Avikanagar, 10-12 Nov.

Kumar Ajay, Kadam V, Shakyawar DB, Meena NL and Tomar
AK. 2022. Development and performance evaluation of hi -
value apparel fabric from camel calf wool. In: National
Seminar cum Annual Conference on “Prospects and
Potential of Small Ruminants Production for Enhancing
Income under Changing Scenarios” ICAR-CSWRI,
Avikanagar, 10-12 Nov.

Kumar Ajay, Patel AK and Kadam V. 2022. Sheep production
and technology to entrepreneurship development - A
journey of ICAR-CSWRI. In: National conference on Agri
Startups — Prospects, Challenges, Technologies and
Strategies, Gangtok, Sikkim, 26-27 May.

Kumar Amit, Mehta J.S., Kumar Ashok, Dholpuria S, Kumar
Ashok, Kumar P and Purohit GN. 2022. Administration of non
-enzymatic antioxidants improves serum biochemical profile
of Magra rams. In: National Seminar cum Annual
Conference on “Prospects and Potential of Small Ruminants
Production for Enhancing Income under Changing
Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Kumar Ashok, Narula HK, Prakash Chandan, Saini N and Dangi
SS. 2022. Exogenous melatonin improves fertility in
anoestrus Marwari ewes. In: National Seminar cum Annual
Conference on “Prospects and Potential of Small Ruminants
Production for Enhancing Income under Changing
Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Kumar Ashok, Saini N, Narula HK, Chopra Ashish, Lal M,
Gurav KS and Singh P. 2022. Sheep farming: a boon for
tribes of Udaipur for sustainable livelihood under TSP. In:
National Seminar cum Annual Conference on “Prospects
and Potential of Small Ruminants Production for
Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Kumar P, Dholpuria S, Kumar Ashok, Kumar Amit, Kumawat
BL, Kumar T, Bhalothia SK and Prakash B. 2022. Non-
surgical management of dystocia due to Schistosomus
reflexus in a Marwari ewe — case report. In: National
Seminar cum Annual Conference on “Prospects and
Potential of Small Ruminants Production for Enhancing
Income under Changing Scenarios” ICAR-CSWRI,
Avikanagar, 10-12 Nov.

Kumar Rajiv, Meena AS, Chopra Ashish, Kumar Ajay, Sharma
R.C. and KumarArun. 2022. Seasonal variability in transcript
expression patterns in wool follicles of lustrous wool
producing Magra sheep. In: National Seminar cum Annual
Conference on “Prospects and Potential of Small Ruminants
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Production for Enhancing Income under Changing
Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Kumar Rajiv, Tantia MS, Sharma RC, Soni Arvind and Kumar
Arun. 2022. Establishment of a fibroblast cell line from
Avishaan sheep. In: National Seminar cum Annual
Conference on “Prospects and Potential of Small Ruminants
Production for Enhancing Income under Changing
Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Kumar Vijay, Dangi SS, Paul RK, Sarkar S and Singh
Raghvendar. 2022. Effect of introgression of prolifc booroola
gene (FecB) in Avishaan rams on seasonal variations in the
biochemical indices under semi-arid subtropical climate. In:
National Seminar cum Annual Conference on “Prospects
and Potential of Small Ruminants Production for Enhancing
Income under Changing Scenarios” ICAR-CSWRI,
Avikanagar, 10-12 Nov.

Kumari S, Pandey A, Soni A, Mahala A, Tomar AK, and
Suradkar U. 2022. Assessment of bioactive potential of
plasma protein hydrolysate by in-vitro Gl digestion from
blood waste. In: XI Conference of Indian Meat Science
Association and International Symposium on “Novel
Technologies and Policy Interventions for Sustainable
Meat Sector”, ICAR-NRC on Meat, Hyderabad, 14-16 Dec.

Kumari S, Pandey A, Soni A, Mahala A, Tomar AK, and
Suradkar U. 2022. Evaluation of physico-chemical and
oxidative stability of mutton sausage by incorporation of
blood plasma protein hydrolysates. In: Xl Conference of
Indian Meat Science Association and International
Symposium on “Novel Technologies and Policy
Interventions for Sustainable Meat Sector”, ICAR-NRC on
Meat, Hyderabad, 14-16 Dec.

Kumari S, Pandey A, Soni Arvind, Mahala A, Tomar AK,
Choudhary S and Suradkar U. 2022. Assessment of
antioxidant, antimicrobial and anti-obesity efficacy of
protein hydrolysates obtained from sheep plasma. In:
National Seminar cum Annual Conference on “Prospects
and Potential of Small Ruminants Production for
Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Kumari S, Pandey A, Soni Arvind, Mahala A, Tomar AK,
Sharma S and Suradkar U. 2022. Assessment of physico -
chemical, antioxidant and antimicrobial activity of sheep
plasma protein hydrolysates in mutton sausage stored under
aerobic packaging condition at refrigeration temperature. In:
National Seminar cum Annual Conference on “Prospects
and Potential of Small Ruminants Production for Enhancing
Income under Changing Scenarios” ICAR-CSWRI,
Avikanagar, 10-12 Nov.

Kumawat BL, Mahla AS, Kumar Pramod, Kumar Amit, Singh
Raghvendar and Tomar AK. 2022. Effect of insulin
sensitizer metformin on follicular turnover and ovulation in
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sheep. In: National Seminar cum Annual Conference on
“Prospects and Potential of Small Ruminants Production
for Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Kumawat PK, Sarkar S and Sahoo A. 2022. Omics approach of
rumen microbial population, CAZy profile associated with fat
deposition in Dumba sheep. In: National Seminar cum
Annual Conference on “Prospects and Potential of Small
Ruminants Production for Enhancing Income under
Changing Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Kumawat PK, Saxena VK, Kumar S, Sarkar S and Sahoo A.
2022. Cloning and recombinant expression of fibrolytic
enzyme endoglucanase (endrf) gene of Ruminococcus sp.
SM38 isolated from sheep rumen. In: National Seminar cum
Annual Conference on “Prospects and Potential of Small
Ruminants Production for Enhancing Income under
Changing Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Mahala S, Saini S, Kumar Arun, Sharma RC and Gowane GR.
2022. Assessment of genotype x environmental interaction
on the selection crieterion for breeding programs for live
weights in Avikalin sheep. In: National Seminar cum Annual
Conference on “Prospects and Potential of Small Ruminants
Production for Enhancing Income under Changing
Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Mahla AS, Bunkar SK, Kumawat BL, Kumar A, Dangi SS,
Singh R and Kumar Arun. 2022. Effectiveness of a
hormonal regimen using GnRH with intravaginal
progesterone sponge on estrus synchronization. In: 37"
Annual Convention of Indian Society for Study of Animal
Reproduction and National Symposium on “Optimizing
animal reproduction through recent techniques of
biotechnology, nutraceuticals and alternative medicine”,
NDVSU, Jabalpur, 16-18 Nov.

Mahla AS, Bunkar SK, Kumawat BL, Saxena VK, Bhatt RS,
Singh R and Tomar AK. 2022. Augmentation of
folliculogenesis and prolificacy through dietary n -3
polyunsaturated fatty acids supplementation in non -
prolific sheep maintained on optimum nutrition. In: National
Seminar cum Annual Conference on “Prospects and
Potential of Small Ruminants Production for Enhancing
Income under Changing Scenarios” ICAR-CSWRI,
Avikanagar, 10-12 Nov.

Mallick PK, Anurag and Sharma RC. 2022. Role of Mega
Sheep Seed Project of Malpura sheep in uplifting the socio
-economic status of sheep farmers in Tonk district of
Rajasthan. In: National Seminar cum Annual Conference
on “Prospects and Potential of Small Ruminants
Production for Enhancing Income under Changing
Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Mallick PK, Misra SS, Godara RS, Meena Y, Sharma RC and
Kumar Arun. 2022. Impact of adoption of improved

breeding, management and health care interventions on
growth and survivability of Malpura sheep in field condition
under Mega Sheep Seed Project (MSSP). In: National
Seminar cum Annual Conference on “Prospects and
Potential of Small Ruminants Production for Enhancing
Income under Changing Scenarios” ICAR-CSWRI,
Avikanagar, 10-12 Nov.

Mallick PK, Misra SS, Sharma RC and Kumar Arun. 2022. Non-

genetic factors affecting milk and growth performance of
Patanwadi sheep. In: National Seminar cum Annual
Conference on “Prospects and Potential of Small Ruminants
Production for Enhancing Income under Changing
Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Meel SK, Pandey A, Gadekar YP, SoniArvind, Meena P, Gurjar

AS and Chauhan VK. 2022. Effect of age and sex on
quality evaluation of mutton keema at refrigeration
storage. In: National Seminar cum Annual Conference on
“Prospects and Potential of Small Ruminants Production
for Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Meena AS, Kumar Rajiv, Sharma RC, Mallick PK, Misra SS and

Kumar Arun. 2022. Isolation of DNA from FTATM cards for
booroola fecundity (FecB) genotyping in prolific crossbred
sheep from Karnataka. In: National Seminar cum Annual
Conference on “Prospects and Potential of Small Ruminants
Production for Enhancing Income under Changing
Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

MeenaAS, Sonawane GG, Sharma DK, Bairwa RL and Kumar

Arun. 2022. Tribal sub plan initiative for uplifting the
livelihood of sheep-goat farmers in Dausa district of
Rajasthan. In: National Seminar cum Annual Conference
on “Prospects and Potential of Small Ruminants
Production for Enhancing Income under Changing
Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Meena HC, Shakyawar DB and Varshney RK. 2022. Comfort

behavior of woolen khadi fabrics by using SIRO khadi spun
yarns. In: National Seminar cum Annual Conference on
“Prospects and Potential of Small Ruminants Production
for Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Meena RL, Dangi SS, Gurjar LR, Sharma SC, Chahal RK and

Lal B. 2022. Terminal heat stress management in wheat
through application of osmo -protectants: results from on -
farm trials. In: National Seminar cum Annual Conference
on “Prospects and Potential of Small Ruminants
Production for Enhancing Income under Changing
Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Meena RL, Lal B and Sharma SC. 2022. Water use efficiency

and productivity of barley crop as affected by waste wool
and irrigation. In: International Conference on Systems
Analysis for Enabling Integrated Policy Making, New Delhi,
10-12Aug.
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Mishra V, Talukder S, Biswas AK, Agrawal RK, Chand S, Ahmed
T, Kumar D, Soni Arvind and Jaiswal RK. 2022. Effect of
chitosan edible film/coating and Cinnamomum zeylanicum
essential oil on quality attributes of chevon Seekh kabab. In:
National Seminar cum Annual Conference on “Prospects
and Potential of Small Ruminants Production for Enhancing
Income under Changing Scenarios” ICAR-CSWRI,
Avikanagar, 10-12 Nov.

Misra SS, Mallick PK, Gowane GR, Kumar Arun, Thirumaran
SMK and Sharma RC. 2022. Non-genetic factors affecting
growth and milk production potential of Sirohi goats in a
nucleus flock. In: National Seminar cum Annual Conference
on “Prospects and Potential of Small Ruminants Production
for Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Nagarajan G, SMK Thirumaran, Pachaiyappan K, Pandian SJ,
Thirumurugan P, Murali G, Rajapandi S, Rajendiran AS
and Kanagarajadurai K. 2022. Molecular cloning and
characterization of Interferon-¢ gene of rabbit (Oryctolagus
cuniculus). In: National Conference cum 9" Rajasthan
Science Congress, SKN Agricultural University, Jobner,
Rajasthan, 15-17 Dec.

Nagarajan G, Thirumaran SMK, Pachaiyappan K,
Thirumurugan P, Rajapandi S, Rajendiran AS, Velusamy R,
Ram Vannish M and Kanagarajadurai. 2022. Molecular
identification of Moniezia expansa in sheep from Palani hills,
Tamil Nadu. In: National Seminar cum Annual Conference
on “Prospects and Potential of Small Ruminants Production
for Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Narula HK, Chopra Ashish, Saini N, Kumar Ashok and Prakash
Chandan. 2022. Genetic gain in production traits of
Marwari sheep in organized flock of arid region. In:
National Seminar cum Annual Conference on “Prospects
and Potential of Small Ruminants Production for
Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Pachaiyappan K, Rajendiran AS, Nagarajan G, Thirumurugan
P, Thirumaran SMK and Murali G. 2022. Training needs
assessment of rabbit entrepreneurs in Tamil Nadu. In:
National Seminar cum Annual Conference on “Prospects
and Potential of Small Ruminants Production for
Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Pandian SJ, Murali G, Nagarajan G, Pachaiyappan K and
Rajendiran AS. 2022. Hepatic cocciodiosis and its
management in rabbits. In: National Seminar cum Annual
Conference on “Prospects and Potential of Small Ruminants
Production for Enhancing Income under Changing
Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Pandian SJ, Sonawane GG, Sharma SR, Sharma DK, Kumar
J and Swarnkar CP. 2022. Outbreak of enzootic nasal
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adenocarcinoma in sheep of semi -arid Rajasthan. In:
National Seminar cum Annual Conference on “Prospects
and Potential of Small Ruminants Production for
Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Poonia N, Kadam V, Rose NM and Yadav S. 2022. Impact of
matrix reinforcement ratio on properties of bio-composite.
In: National Seminar cum Annual Conference on
“Prospects and Potential of Small Ruminants Production
for Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Prakash B, Kumar Amit, Kumar Ashok, Bhalothia S, Kumar P
and Purohi GN. 2022. Comparative studies on effect of
ascorbic acid, butylated hydroxytoluene and melatonin on
cooled storage of Magra ram semen. In: National Seminar
cum Annual Conference on “Prospects and Potential of
Small Ruminants Production for Enhancing Income under
Changing Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Prakash Chandan, Sharma DK, Pandian SJ, Sharma SR,
Misra SS, Narula HK, Kumar Ashok, Shringi BN and
Chopra Ashish. 2022. Isolation and phenotypic
characterization of Corynebacterium pseudotuberculosis
from clinical cases of caseous lymphadenitis in Sirohi
goats. In: National Seminar cum Annual Conference on
“Prospects and Potential of Small Ruminants Production
for Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Prakash Ved, Kumar Ajay, Kadam V and Sahoo A. 2022. Studies
on camel calf hair fibre production attributes and shearing
methods. In: National Seminar cum Annual Conference on
“Prospects and Potential of Small Ruminants Production for
Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Rahim Abdul, Rajaravindra KS, Chaudhary Rajni, Chaturvedi
OH and Sharma SR. 2022. Genetic variability and
population structure of German Angora rabbit through
pedigree analysis. In: National Seminar cum Annual
Conference on “Prospects and Potential of Small Ruminants
Production for Enhancing Income under Changing
Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Rajendiran AS, Nagarajan G, Murali G, Pachaiyappan K and
Thirumurugan P. 2022. A pilot experiment on feeding of
prebiotics in weaner rabbits. In: National Seminar cum
Annual Conference on “Prospects and Potential of Small
Ruminants Production for Enhancing Income under
Changing Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Saini N, Ali G, Kumar Ashok, Narula HK and Kumar S. 2022.
Assessment of water productivity of sheep production
system in western arid zone of Rajasthan. In: National
Seminar cum Annual Conference on “Prospects and
Potential of Small Ruminants Production for Enhancing
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Income under Changing Scenarios” ICAR-CSWRI,
Avikanagar, 10-12 Nov.

Saini N, Panwar NRand Kumar S. 2022. Water productivity of
arid specific fodder crops and sheep production system in
western arid zone of Rajasthan. In: 19" Biennial
International Conference of Animal Nutrition Society of
India on “Nutritional Technologies to Augment Livestock,
Poultry, Canine and Fish Production for Global
Competitiveness”, GADVASU, Ludhiana, 16-18 Nov.

Sarkar S and Bhatt RS. 2022. Combination of tropical forages
with varying tannin levels on production performance and
methane emission in finisher lambs. In: 19" Biennial
International Conference (ANSICON-2022) on “Nutritional
Technologies to Augment Livestock, Poultry, Canine and
Fish Production for Global Competitiveness” GADVASU,
Ludhiana, 16-18 Nov.

Sarkar S, Bhatt RS and Soni Arvind. 2022. Effect of feeding
Emblica officinalis leaves on nutrient utilization, growth
performance, methane emission and meat quality in finisher
lambs. In: National Seminar cum Annual Conference on
“Prospects and Potential of Small Ruminants Production for
Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Sarkar S, Kumawat PK, Bhatt RS and Sahoo A. 2022. Functional
characterization and identification of tanninolytic bacteria
from ruminal fluid of sheep fed tanniferous diet. In: National
Seminar cum Annual Conference on “Prospects and
Potential of Small Ruminants Production for Enhancing
Income under Changing Scenarios” ICAR-CSWRI,
Avikanagar, 10-12 Nov.

Sharma DK, Pandian SJ, Sonawane GG and Sharma SR.
2022. Diagnosis and prophylactic intervention on
multisystem organ dysfunction syndrome in neonatal
lambs. In: National Seminar cum Annual Conference on
“Prospects and Potential of Small Ruminants Production
for Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Sharma DK, Pandian SJ, Sonawane GG and Sharma SR.
2022. Therapeutic management of salt intoxication in
sheep in the semi -arid region of Rajasthan. In: National
Seminar cum Annual Conference on “Prospects and
Potential of Small Ruminants Production for Enhancing
Income under Changing Scenarios” ICAR-CSWRI,
Avikanagar, 10-12 Nov.

Sharma DK, Swarnkar CP, Sonawane GG and Sharma SR.
2022. Diagnosis and treatment of walking dandruff
(Cheyletiellosis) in a New Zealand White rabbit. In:
National Seminar cum Annual Conference on “Prospects
and Potential of Small Ruminants Production for
Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Sharma DK, Swarnkar CP, Sonawane GG and Sharma SR.
2022. Diagnosis and successful therapeutic management
of piroplasmosis in a sheep flock. In: 2" Annual convention
of Veterinary Internal and preventive medicine Society and
National symposium on " Innovations in veterinary
medicine: present status and futuristic implications,
ANDUAT, Kumarganj, Ayodhya 6-7 May.

Sharma PK, Prakash B, kumar Amit, kumar Ashok and Yadav
V. 2022. Melatonin administration on testicular biometry of
Magra rams during the non-breeding season. In: National
Seminar cum Annual Conference on “Prospects and
Potential of Small Ruminants Production for Enhancing
Income under Changing Scenarios” ICAR-CSWRI,
Avikanagar, 10-12 Nov.

Sharma RC, Kumar Rajiv, Meena AS, Mallick PK, Misra SS
and Kumar Arun. 2022. Assessment of milk yield in
recently developed prolific Avishaan sheep in semi-arid
region of Rajasthan. In: National Seminar cum Annual
Conference on “Prospects and Potential of Small
Ruminants Production for Enhancing Income under
Changing Scenarios” ICAR-CSWRI, Avikanagar, 10-12
Nov.

Sharma SC, Lal B, Meena RL, Chaturvedi RP and Sahoo A.
2022. Application of animal waste improves crop growth,
productivity and soil health. In: National Conference on
Ozone layer, its depletion and impact on living being
(ODIL2022), ICAR-NRCC, Bikaner, 16-17 Sep.

Sharma SC, Meena RL, Sarkar S and Lal B. 2022. Quashing
micronutrient deficiency through bio -fortification: a good
feeding strategy for small ruminants in semi -arid regions.
In: National Seminar cum Annual Conference on
“Prospects and Potential of Small Ruminants Production
for Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Sharma SR, Sonawane GG, Swarnkar CP and Sharma DK.
2022. Evaluation of antimicrobial resistance in Escherichia
coli isolates from lambs. In: National Seminar cum Annual
Conference on “Prospects and Potential of Small Ruminants
Production for Enhancing Income under Changing
Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Singh Raghvendar, Kumar Vijay and Kumar Arun. 2022.
Functional food: Potential of non bovine milk for human
health promotion. In: 9" Rajasthan Science Congress,
SKN Agriculture University, 15-17 Dec.

SofiAH, Wani SA, Shakyawar DB, Shanmugam N, Malhotra VK,
Kadam V, Sheikh RA, Bumla N and Quereshi A. 2022.
Comfort properties of pashmina and pashmina blended
knitted fabrics. In: National Seminar cum Annual Conference
on “Prospects and Potential of Small Ruminants Production
for Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.
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Sofi AH, Wani SA, Shakyawar DB, Shanmugam N, Malhotra
VK, Kadam V, Sheikh RA, Nazir T and Jalal H. 2022.
Performance of pashmina and pashmina blended yarns.
In: National Seminar cum Annual Conference on
“Prospects and Potential of Small Ruminants Production
for Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Sonawane GG, Sharma DK, Meena AS, Bairwa RL and Kumar
Arun. 2022. Backyard rabbit farming: a tool for improvement
in the livelihood of tribal people of Dungarpur district in
Rajasthan. In: National Seminar cum Annual Conference on
“Prospects and Potential of Small Ruminants Production for
Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Sonawane GG, Sharma DK, Pandian SJ, Sharma SR. Kumar
J, Jain AK, Swarnkar CP 2022.Clinico-pathological
investigation of Enzootic nasal adenocarcinoma (ENA) in
the sheep of semi-arid Rajasthan, In: 2" Annual
convention of Veterinary Internal and preventive medicine
Society and National symposium on " Innovations in
veterinary medicine: present status and futuristic
implications, ANDUAT, Kumarganj, Ayodhya, 6-7 May.

Sonawane GG, Sharma SR, Swarnkar CP and Sharma DK.
2022. lIsolation of enteric bacterial species and their
antimicrobial resistance status in lambs reared under the
semi -intensive farming system. In: National Seminar cum
Annual Conference on “Prospects and Potential of Small
Ruminants Production for Enhancing Income under
Changing Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Soni A, Gadekar YP and Shinde AK. 2022. Quality evaluation of
sheep milk peda in different packaging conditions under
refrigerated storage. In: National Seminar cum Annual
Conference on “Prospects and Potential of Small Ruminants
Production for Enhancing Income under Changing
Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Soni A, Sarkar S and Bhatt RS. 2022. Carcass traits and meat
quality of lambs supplemented with milk replacer along with
conventional suckling. In: National Seminar cum Annual
Conference on “Prospects and Potential of Small Ruminants
Production for Enhancing Income under Changing
Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

SoniA, Sarkar S and Bhatt RS. 2022. Effect of different feeding
regimes on carcass characteristics, meat and product
quality of adult rabbits and efficient utilization of rabbit fur.
In: National Seminar cum Annual Conference on
“Prospects and Potential of Small Ruminants Production
for Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Soni A, Sarkar S, Gadekar YP, Bhatt RS and Tomar AK. 2022.
Effect of feeding stylosanthus, moringa and lucernce total
mixed ration on carcass characteristics, meat and product
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quality of lambs. In: XI Conference of Indian Meat Science
Association and International Symposium on “Novel
Technologies and Policy Interventions for Sustainable
Meat Sector”, ICAR-NRC on Meat, Hyderabad, 14-16 Dec.

Swarnkar CP, Kumar Rajiv, Gowane GR, Misra SS, Kumar
Arun and Singh D. 2022. Comparative disposal profile in
divergent sheep flocks resistant or susceptible to
gastrointestinal nematode at an organized farm. In:
National Seminar cum Annual Conference on “Prospects
and Potential of Small Ruminants Production for
Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Thirumaran SMK, Nagarajan G, Thirumurugan P, Velusamy R,
Pandian SJ, Pachaiyappan K, Rajendiran AS and
Rajapandi S. 2022. Pre-monsoon helminthic load in sheep
at sub -temperate agro climatic region of Kodai hills. In:
National Seminar cum Annual Conference on “Prospects
and Potential of Small Ruminants Production for
Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Thirumaran SMK, Thirumurugan P, Pachaiyappan K,
Thiruvenkadan AK and Mallick PK. 2022. Genetic diversity
of Bharat Merino sheep through pedigree analysis. In:
National Seminar cum Annual Conference on “Prospects
and Potential of Small Ruminants Production for
Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Thirumurugan P, Thirumaran SMK, Rajapandi S, Pandian SJ
and Rajendiran AS. 2022. Assessment of fleece taint in
Bharat Merino sheep at sub -temperate region of Tamil
Nadu. In: National Seminar cum Annual Conference on
“Prospects and Potential of Small Ruminants Production
for Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Thirumurugan P. Sahoo A, Pachaiyappan K, Nagarajan G and
Rajendiran AS. 2022. Lamb-incubator for protecting
neonatal lambs from cold stress at high altitude sub-
temperate climate. In: National Seminar cum Annual
Conference on “Prospects and Potential of Small Ruminants
Production for Enhancing Income under Changing
Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Tomar AK, Patel AK and Kadam V. 2022. Sheep production
and technology to entrepreneurship development- A
journey of ICAR-CSWRI. In: Agri Start Ups : Prospects,
Challenges, Technologies and Strategies” (AGRIPACTS
2022), Gangtok, Sikkim, 26-27 May.

Verma K, Gahlot M, Kadam V and Kumar Ajay. 2022.
Biopolymer reinforced wool composite. In: National
Seminar cum Annual Conference on “Prospects and
Potential of Small Ruminants Production for Enhancing
Income under Changing Scenarios” ICAR-CSWRI,
Avikanagar, 10-12 Nov.
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Verma P, Kumar Ajay, Rose NM, Kadam V and Yadav S. 2022.
Retting of sugarcane bagasse for blending with wool. In:
National Seminar cum Annual Conference on “Prospects
and Potential of Small Ruminants Production for
Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Vyas J., Chopra Ashish, Pannu U, Saran RK and Narula HK.
2022. Impact of inbreeding on growth traits in Magra
sheep. In: National Seminar cum Annual Conference on
“Prospects and Potential of Small Ruminants Production
for Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Yadav SK, Goswami SC, Kumar Ashok, Jhirwal AK, Mahla
AS, Saini Nirmala, Narula HK, Vyas J and Jhajhria K.
2022. Effect of Moringa oleifera leaves extract
supplementation on semen quality of Marwari rams. In:
National Seminar cum Annual Conference on “Prospects
and Potential of Small Ruminants Production for
Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Yogita, Shakyawar DB, Kadam V and Babel S. 2022.
Colouration of wool with natural dye in microwave. In:
National Seminar cum Annual Conference on “Prospects
and Potential of Small Ruminants Production for
Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Book/Manual Chapters

Kumar A, Shakyawar DB, Jose S, Kadam V and
Shanmugam N. 2022. Nano-finishing on woolens. In:
Fundamentals of Nano-Textile Science. Apple Academic
Press, pp. 101-125.

Kadam V and Shanmugam N. 2023. Wool and silk fibres
from sustainable standpoint. In: Sustainable Fibres for
Fashion and Textile Manufacturing. Woodhead
Publishing, pp. 159-179.

Kadam V and Lakshmanan A. 2022. Microscopy and
spectroscopy of wool fiber. In: Wool Fiber Reinforced
Polymer Composites. Woodhead Publishing, pp. 33-48.

Mishra AK, Ahlawat S, Sharma RC and Singh MK. 2022. Small
ruminant genetic resources of India and strategies for their
genetic improvement. In: Safeer Alam, Md. Tufail and Md.
Moin Ansari Banday (eds), Technological Interventions in
Improvisation of Sheep and Goat Production. Write and
Print Publications, New Delhi, pp 109-148.

Kadam V and Kumar Arun. 2022. New interventions for
commercial sheep farming and wool production. In:
MANAGE and ICAR-DRMR collaborative training on Agri-
based Technological Interventions for Entrepreneurship
Developmentin Semi-Arid Zone. pp 172-178.

In: Farmers scientist interface workshop on Rabbit
farming (Book in Tamil), 2022. Directorate of Extension
Education, TANUVAS, Chennai and Veterinary
University Training and Research Centre, Salem

Nagarajan G. Value addition and the preparation of fancy
materials in rabbit meat. pp. 72-76.

Pandian SJ. Health mangemental practices in rabbits. pp. 49-61

Pandian SJ. Methods of constructing the sheds for the field
rabbits. pp 6-11.

Pandian SJ. Rabbitrearing—An introduction. pp 1-5.

In: Workshop on Recent Advances in Diagnosis and
Management of Zoonotic Diseases, 2022. ICAR-
National Research Centre for Camel, Bikaner

Chopra Ashish, Sonawane GG and Narula HK. Zoonotic
diseases of small and large ruminants. pp. 6-13.

Kumar Ashok, Bhalothia SK and Kumar T. 2022. Designing
Research Programs for Zoonotic Diseases. pp. 151-153.

In: Processing and Quality Evaluation of Postharvest
products of Sheep and Rabbits (E-book). ICAR-
CSWRI, Rajasthan and National Institute of
Agricultural Extension Management, Hyderabad

Gadekar YP, Soni A, Kandeepan G, Patil GS and Barbuddhe
SB. 2022. Indian small ruminant meat industry:
opportunities and challenges. pp 60-66.

Godara RS and Soni A. 2022. Organic sheep and rabbit
husbandry. pp 91-103.

Kadam V. Value-addition of coarse wool and entrepreneurship.
pp 85-85.

KumarAjay and Shanmugam N. 2022. Wool fiber identification
and its quality evaluation. pp 35-50.

Kumar Arun and Misra SS. 2022. Status of sheep productionin
India. pp 2-13.

Kumar'Y, Soni A and Sahoo A. 2022. Dietary intervention and
deeding regime for enhanced production in sheep and
rabbit. pp 23-34.

Mahla AS and Kumawat BL. 2022. Approaches to improve
reproductive performance in sheep and rabbit. pp 67-77.

Patel AK. 2022. Commercial sheep and rabbit farming. pp
51-59.

Singh Raghvendar. 2022. Sheep milk: Production to product.
pp 14-22.

Soni A, Gadekar YP and Das S. 2022. Value addition to sheep
meat and milk. pp 86-90.
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TR i W12 e ¢a AR (TN TeT- shl Heed 1968 7-9 |

TS AR TS, T TG I, TSHe HAN, ST HAR | i ht
Y, gl el S ehT Heed 1755 14-25 |
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. Popular articles / Folders / Pamphlets

Popular articles

forar wer e, dehs AR g, ffwrar a, e, wfee
TEE e 12022 | STeel AT WHf~a S o ot | St
74:354-358 |

Uik, wfeter, stidarwgrar, e e ware, Taed. fasnug s .
12022 | SHTETTRI 9 UTeA: WA H 5o Te Ug] sHaa
TS G HTETE | U9TET YehTor 13: 123-125 1

VAT HUW, FHEAT THR, TGN e, TAAR. T, &
TSTEHAT | 2022 | foaeit Het sRwme faehte 3 e sw fashed |
https://www.krishisewa.com.

[IOTEG AT 12022 | TS EE-1 AT THHe | T3 U.-hgd 93
TSl Sl STTHENT HEIT, SR T IR YT 1: 10-11 1

IO TG I 12022 | 3TEY AR FET : 3G | I U -G TS
TS &l ST W, IR TR 2: 11-12 11

AL, MR, Rfere Wit TE Tk, B 1 2022 | g SeUre)
Teadasta 1@t 74: 16-17 |

o1 fog Wi, ST, 9Tt Tslier (AR, ek, Afeteh Ue STurBHR |
2022 | SEUS AfG9TH g UTe W fRET v eniidiew
FYTERITRTUT [TYTET= YahTST 13: 82-83 |

Chaudhary R, Chawla H and Rahim A. 2022. Angora rabbit
farming: A promising occupation. Food and Scientific
Reports 3: 49-52.

Kumar A, Kumar R, Mishra SS and Sharma RC. 2022. Bhed
bakario ki tulnatamak visestayein avam paristhitik
santulan. Avipunj 14: 8-14.

Rajkumar, Gurjar LR, Meena RL, Sharma SC, Dangi SS, Sahu
BS, Mandiwal RL, Kumar Arun and Chahl VP. 2021.
Participatory agricultural development for livelihood
security and economic empowerment of farmer in semi
arid region of Rajasthan. Indian Farming 71: 58-59.

Sarkar S, Bhatt RS and Meena RL. 2022. Hedge lucerne: A
nutritious fodder for livestock. Livestock Technology Vol.12 (5).

Sarkar S, Pal RP, Choudhary S, Sharma A and Tariq H. 2022.

Importance of trace minerals in the diet of small ruminants.
Livestock Technology Vol.11 (8).

Folders

Kadam V, Kumar Ajay and Kumar Arun. 2022. Wool sapling bag.
ICAR-Central Sheep and Wool Research Institute, Avikanagar.

Kadam V and Kumar Arun. 2022. Agri-business incubation
centre. ICAR-Central Sheep and Wool Research Institute,
Avikanagar.

Pamphlets

Farmer Advisory on Awareness on Lumpy Skin Disease-2022.
ICAR-CSWRI, Avikanagar.

Chopra A, Saini N, Kumar Ashok and Gurao KS. 2022.
Chokla Bhed: Maheen Galicha oon utpadan ki
Rajasthan ki sarvshreshtha bhed. ARC (ICAR-
CSWRI), Bikaner.

Chopra A, Saini N, Kumar Ashok and Gurao KS. 2022. Magra
Bhed: Chamakdaar oon Utpadan ki Bikaneri Bhed. ARC
(ICAR-CSWRI), Bikaner.

Sharma RC, Kumar R and Kumar A. 2022. Standard
management practices for prolific Avishaan sheep. ICAR-
CSWRI, Avikanagar, Rajasthan pp.1-4.

- Telecasting/Broadcasting Programme

Participants Date Agency
Arun Kumar 14.04.2022 DD Kisan, New Delhi
01.09.2022 DD Kisan, New Delhi
22.11.2022 DD Rajasthan
Ashish Chopra 10.06.2022 All India Radio, Bikaner
LR Gurjar 01.01.2022 https://www.youtube.com/
watch?v=Y2jHfeapEGU&t
=83s
SS Dangi 08.08.2022 DD Rajasthan
Vinod Kadam 11.03.2022 DD Kisan, New Delhi

. Video Film/Capsule

Pandian SJ. Basic needs for rabbitry. Uploaded in ICAR-
CSWRI Official YouTube Channel on 21.02.2022.
Pandian SJ. Three pillars of profitable rabbitry. Uploaded in
ICAR-CSWRI Official YouTube Channel on 09.03.2022.
Pandian SJ. What is the reason for rabbit meat failing to gain
popularity?” Uploaded in ICAR-CSWRI Official YouTube
Channelon 22.07.2022

Rajendiran AS. Introduction to rabbitry. Uploaded in ICAR-
CSWRI Official YouTube Channel on 17.03.2022.
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. Gene bank registration

Contributors

Sequence

Accession No.

Nagarajan G, Thirumaran SMK, Pachaiyappan K,
Thirumurugan P, Pandian SJ, Ram Vannish M,
Rajapandi S. Murali G. and Rajendiran AS

Nagarajan G, Thirumaran SMK, Pachaiyappan K,
Pandian SJ, Thirumurugan P, Rajendiran AS,
Naveena Rani M, Ram Vannish M and
Kanagarajadurai K

Nagarajan G, Thirumaran SMK, Pachaiyappan K,
Pandian SJ, Thirumurugan P, Rajapandi S, Murali
G, Rajendiran AS, Ram Vannish M and
Kanakarajadurai K

Nagarajan G, Pachaiyappan K, Thirumaran SMK,
Pandian SJ, Thirumurugan P, Rajendiran AS,
Swathi T, Naveena Rani M and Kanakarajadurai K
Nagarajan G, Thirumaran SMK, Pachaiyappan K,
Pandian SJ, Thirumurugan P, Rajapandi S, Murali
G, Rajendiran AS, Ram Vannish M and
Kanakarajadurai K

Nagarajan G, Pachaiyappan K, Thirumaran SMK,
Pandian SJ, Thirumurugan P, Rajendiran AS,
Swathi T, Naveena Rani M and Kanakarajadurai K

Sarkar S, Kumawat PK and Sahoo A

Sarkar S, Kumawat PK and Bhatt RS

Gaur K, Kumar Rajiv, Meena AS, Swarnkar CP,
Misra SS, Sharma RC and Kumar Arun

Oestrus ovis isolate Mannavanur
Cytochrome c oxidase subunit | (COX1)
gene, partial cds; mitochondrial
Haemonchus contortus isolate Mannavanur
Cytochrome c oxidase subunit | (COX1)
gene, partial cds; mitochondrial

Tabanus subcinerascens

cytochrome ¢ oxidase subunit | (COX1)
gene, partial cds; mitochondrial

Haemadipsa sp. d GN-2022 isolate
Mannavanur Cytochrome c oxidase subunit |
(COX1)gene, partial cds; mitochondrial

Haemadipsa zeylanica ¢ GN-2022 isolate
Mannavanur Cytochrome c oxidase subunit
| (COX1) gene, partial cds; mitochondrial

Haemonchus contortus cysteine proteinase
mRNA, complete cds

Oryctolagus cuniculus interferon epsilon
mRNA, complete cds

Haemonchus contortus cysteine proteinase
mRNA, complete cds

Oryctolagus cuniculus interferon epsilon
mRNA, complete cds

Enterobacter hormaechei16s rRNA
Enterobacter cloacae 16s rRNA
Enterococcus casseliflavus 16s rRNA
Klebsiella oxytoca 16s rRNA
Citrobacter freundii 16s rRNA
Enterococcus faecium 16s rRNA

Rumen metagenome, SRA (Sequence read
archives)

GenPept of interleukin 12 subunit beta
precursor of Malpura sheep

GenPept of interleukin 17A precursor of
Malpura sheep

ON000070.1

ON005159.1

ON419420.1

ON229504.1

ON238732.1

ONO007367.1

ONO007366.1

ONO007367.1

ONO007366.1

MZ400689
MZ400690
MZ400691
MZ400692
MZ400693
MZ400694

SAMN28126668
SAMN28131285-89
SAMN28131305-07

WBY51494.1

WBY51495.1.
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. Awards and Recognition

ICAR-CSWRI

CP Swarnkar

Vinod Kadam

AS Mahla

Srobana Sarkar

CP Swarnkar, HK Narula
and A Chopra

Arvind Soni, Srobana
Sarkar, YP Gadekar, RS
Bhatt and Arun Kumar

HK Narula, A Chopra, N
Saini, Ashok Kumar and
Chandan Prakash

Vinod Kadam, Seiko Jose,
DB Shakyawar, Ajay
Kumar, Arun Kumar
Kumari S, Pandey A, Soni
A, Mahala A, Tomar AK,
Choudhary S and
Suradkar U

Soni A, Sarkar S, Gadekar
YP, Bhatt RS and Tomar AK

Kumari S, Pandey A, Soni
A, Mahala A, Tomar AK
and Suradkar U

2022

2022

2022

2022

2022

2022

2022

2022

2022

2022

2022

2022

Breed Conservation Award (Institute
category) to Nuclues Malpura flock

(MSSP)

1% prize for exhibition

2™ prize for exhibition

National Fellow Award

Middle Career Scientist Award
Young Scientist Award

Young Scientist Award

Dr K Pradhan Young Scientist
Award-2021

Young Scientist Award

Best Paper Award-2019

Best Oral Presentation Award

Best Oral Presentation Award

Best Oral Presentation Award

Best Oral Presentation Award

Best Oral Presentation Award

Best Oral Presentation Award

ICAR-NBAGR, Karnal, 23 Dec

Farmer Fair at KVK Ajmer (Rajasthan), 5
Mar 2022

International Camel Festival, ICAR-
NRCC Bikaner, 6 Mar

Kisan Mela at ICAR-NRCSS Ajmer, 11
Mar

National Seminar cum Annual
Conference, ISSGPU, Avikanagar, 10
Nov

National Seminar cum Annual
Conference, ISSGPU, Avikanagar, 10 Nov
National Conference of NESA, IGFRI,
Jhansi, 6-8 May

National Seminar cum Annual
Conference, ISSGPU, Avikanagar, 12 Nov
ANSI 19" Biennial International
Conference (ANSICON-2022),
GADVASU, Ludhiana, 16-18 Nov
National Seminar cum Annual
Conference, ISSGPU, Avikanagar, 12 Nov
National Seminar cum Annual
Conference, ISSGPU, Avikanagar, 10 Nov

11" Conference of Indian Meat Science
Association (IMSACON-XI), ICAR-
NRC on Meat, Hyderabad, 14-16 Dec
National Seminar cum Annual
Conference, ISSGPU, ICAR-CSWRI,
Avikanagar, Rajasthan, 10-12 Nov
National Seminar cum Annual
Conference, ISSGPU, ICAR-CSWRI,
Avikanagar, Rajasthan, 10-12 Nov
National Seminar cum Annual
Conference, ISSGPU, ICAR-CSWRI,
Avikanagar, Rajasthan, 10-12 Nov

XI Conference of IMSA and
International Symposium, ICAR-NRC
on Meat, Hyderabad, 14-16 Dec

XI Conference of IMSA and
International Symposium, ICAR-NRC
on Meat, Hyderabad, 14-16 Dec
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LR Gurjar

G Nagarajan, SMK
Thirumaran, K
Pachaiyappan, P
Thirumurugan, S
Rajapandi, AS Rajendiran,
R Velusamy, M Ram
Vannish and K
Kanagarajadurai

MK Ahirwar, Ramesh
Chandra, RP Pal and
Srobana Sarkar

RS Bhatt, Srobana Sarkar
and Lalit Soni

A Chopra, HK Narula, M
Bissu, N Saini, Chandan
Prakash and Ashok Kumar

MK Agrawal, AK Pandey,
P Mohata, K Gahlot, BN
Shiringi, S
Maheschandani, RC
Sharma, NS Rathod and
Rajiv Kumar

Kumari S, Pandey A, Soni
A, Mahala A, Tomar AK,
Sharma S, and Suradkar U

Kumari S, Pandey A, Soni
A, Mahala A, Tomar AK
and Suradkar U

Seiko Jose

Vinod Kadam , Rajiv
Padhye, Lijing Wang, Ajay
Kumar and Arun Kumar
Vinod Kadam, DB
Shakyawar, Gaurav
Parmar, Hiren Parmar
Durga Ram, Farmer
Magra field unit, ARC,
Bikaner

2022

2022

2022

2022

2022

2022

2022

2022

2022

2022

2022

2022

Best Poster Award

Best Poster Award

Best Poster Award

Best Poster Award

Best Poster Award

Best Poster Award

Best Poster Award

Best Poster Award

Best Paper Award

2" Best Poster Award

Best Poster Award

Consolation prize

Breed Saviour Award

National Seminar cum Annual
Conference, ISSGPU, ICAR-CSWRI,
Avikanagar, Rajasthan, 10-12 Nov
National Seminar cum Annual
Conference, ISSGPU, ICAR-CSWRI,
Avikanagar, Rajasthan, 10-12 Nov

National Seminar cum Annual
Conference, ISSGPU, ICAR-CSWRI,
Avikanagar, Rajasthan, 10-12 Nov
National Seminar cum Annual
Conference, ISSGPU, ICAR-CSWRI,
Avikanagar, Rajasthan, 10-12 Nov
National Seminar cum Annual
Conference, ISSGPU, ICAR-CSWRI,
Avikanagar, Rajasthan, 10-12 Nov
National Seminar cum Annual
Conference, ISSGPU, ICAR-CSWRI,
Avikanagar, Rajasthan, 10-12 Nov

National Seminar cum Annual
Conference, ISSGPU, ICAR-CSWRI,
Avikanagar, Rajasthan, 10-12 Nov
XI Conference of IMSA and
International Symposium, ICAR-NRC
on Meat, Hyderabad, 14-16 Dec

International Conference on Advances in
Manufacturing and Material Science,
MITS, Kochin, Kerala, 9 Jul

International Online Conference on
Reuse, Recycling, Upcycling,
Sustainable Waste Management and
Circular Economy (ICRSC-2022), MG
University, Kottayam,---9-11 Sep

National Conference,, ODIL 2022, ICAR-
NRC on Camel, Bikaner, 16-17 Sep

KRITAGYA — National level hackathon
on precision and economical livestock
farming, ICAR-New Delhi, 13 Apr
ICAR-NBAGR, Karnal, 23 Dec
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CSWRI IN PRINT MEDIA

SAFTRTIIR GELIT 27 SHeh ol &S eheal shi TSI Era aht
farfir= =g & QT T & IS YW H, TR ') W festee
AUSTH YhITTH, HEATH Tt ATHTSE, HIHaet Hifsar, weta

RS IrgEET ufiere 7 faeell 9 de@Ee, g A T
Hitr 3R ugruTer senfia ufeRtsht W oft frafua w0 &
HeRTTSTa ShiaT ] |

®H. yitw TfSreRt/=Is AU et

1 & st A faaw 4 Sl TISTERTT UfrehT 01.01.2022

2 AR HEH W T fEad ot SrEei ois 04.01.2022

3 SAGRMTR HEIH U 9g SIehil Ue WIS UTeA=T UR Hel ohT TSI TSTELTT UBTeRT, 3feh 9T 05.01.2022

4  TERTE N Ol W HY T ST S ST fRarl sht fadiet et st TTERIT Ufreht 12.01.2022
SRt ohT TeauT ShTHehm ot TS

5 HEMH A @ TG Wi SUHISHT o e feRar= bl faEr TISTETTH UfseRT, Sk it 08.02.2022
T hl SRl el el feavuT shrdieh™ aht 3T

6  ifaeRr R W fadiEt et ufEetT (I Ht.e . ) & il TSTELAT UfTehT 16.02.2022
T :97eeh SR fararuT shTeishn ot STTETsT=

7 Saftar faenma s atfen fearfer g 91 st wel wrier ute ST UfreRT, 3ffeh st 18.02.2022

19.02.2022

8  SifaeR R W g Wil SURISIHT o e 4eT Ual 41 9 |t AfeR aTTER 18.02.2022
1 feauT |

9 IrIgfa Wi SURHISHT & Siarta ug] wareed frfar ud feram wirsst ISTERTT Ufreht 20.02.2022
<hT T

10 9 TS ohY TSTEnE ® e st oTifer STruit v feed Senfen 21.02.2022

11 ATEUE (YT ) g UTeTeh! W el Ug 18 Freed fHifer oAt e 21.02.2022

12 THETE. ST st uy] Fereed iR ue o st ot SIS U= ufient, 3R et 25.02.2022

13 SATHE HATERR Tftrfer shi Soeh ot HATEST 25.02.2022

14w e g, STER UE TS S5 ATWENH Sheg, ST § G s 08.03.2022
et shl fireTT gem =

15 WA U ol W Aqgfad Sl SuHien ok teia feRar= oy fadiEt 26.03.2022
T hl Sehdl feraRuT ShIEighT oAt ATEST

16 SATGERFTR B ATk UG | 9g kil T WS aTei WX 29.03.2022
8 featia wa-fermmrfora ufdteror shreshn

17 foram A e Setes fafir & O, SR, e urer @ R e AR 01.04.2022

18 HEIM U R SHRaehar STNTHT AT AT TISTERT UfTeRT 25.04.2022

19  ToRE™ ARG, UTeTiiehar HRT SRS ohl W& # TS TISTETH UfTeRT, &fieh Wt 29.04.2022

30.04.2022

20  TeR TN 2 W 4 WHAT ohl 51 et & Afersn wrg, 45 ufergra samer aig ST Tfrent 20.05.2022
IR 3, gEfeT uTer g, 10 T | feuts

21 o1 T U TR it drenfiTfeRa st AT-gir o feRe et SRt SragR TASTERT Ufeht 01.06.2022
U IS

22 WA 3Tiegd M dican W U] woreed fifer s s ST UfreRT, 3fireh W 08.06.2022

23 g TRl UTAH Shi HEATE, S+ S faaid R ECRN T 19.06.2022

24 e WS TS I ATHENH HEIH, AT H 8 o seawiegia TrSTEeTT ufreht, Sfteh et 21.06.2022

Q0T feery oht TS
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ABIC
ABTS

ACW
ADG
AIG
AGB
Al

AH
AHC
Al
AICRP
ALT
AMR
AP&B
ARC
AS
AST
ATIC
ATMA
ATP
ATR
BAU
BB
B:C
BM
BMPR-1b
BPL
Ca
cDNA
CAFRI
CCS-NIAM

CCw
CIRG
CISH
CK
CL
CcP
CFP
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ABBREVIATIONS

AgriBusiness Incubation Centre

2, 2'-Azino-Bis-3-Ethylbenzothiazoline-6-
SulfonicAcid

Adult Camel Wool

Assistant Director General / Average Daily Gain
Albumin/Globulin

Animal Breeding and Genetic

Aluminium

Animal Health

Animal Husbandry Commissioner

Artificial Insemination

All India Coordinated Research Project
Alanine Amino Transferase

Antimicrobial Resistance

Animal Physiology and Biochemistry

Arid Region Campus

Animal Science

Aspartate Transaminase

Agricultural Technology Information Centre
Agriculture Technology ManagementAgency
Annual Training Plan

Action Taken Report

Bihar Agricultural University

Black Brown

Benefit: Cost

Bharat merino

Bone Morphogenetic Protein Receptor-1b
Below Poverty Line

Calcium

Complementary DNA

Central Agroforestry Research Institute

Chaudhary Charan Singh National Institute of
Agricultural Marketing

Camel Calf Wool

Central Institute for Research on Goats
Central Institute for Subtropical Horticulture
Creatine Kinase

Carpus Luteum

Crude Protein

Center for Pastoralism

CRIC
CIRB
CSKHPKV

CSWRI
CwDB
Cu

dB
DAHD
DARE

DAS
DCP
DDG
DE
DMEM
DMI
DNA
DST
EADR
EDP
EFC
EHA
EPE
EPG
EPI
ET
FBS
FCR
FEC
FecB
FO
FPO
FSH
FSHR
FTAI
GA
GAPDH
GC-MS
GFY

Central Institute for Research on Cattle
Central Institute for Research on Buffaloes

Chaudhary Sarwan Kumar Himachal Pradesh
Krishi Vishvavidyalaya

Central Sheep and Wool Research Institute
Central Wool Development Board

Copper

Decibel

Department of Animal Husbandry and Dairying

Department of Agricultural Research and
Education

Days After Sowing

Digestible Crude Protein

Deputy Director General

Digstible Energy

Dulbecco's Modified Eagle's Medium

Dry Matter Intake

Deoxyribose NucleicAcid

Department of Science and Technology
EquivalentAverage Death Rate
Entrepreneurship Development Program
Expenditure Finanace Committee

Egg Hatch Assay

Ewe Productive Efficiency

Eggs Per Gram

Ends PerInch

Enterotoxaemia

Feta Bovine Serum

Feed Conversion Ratio

Fecal Egg Count

Fecundity Booroola

Fish Oil

Farmer's Producer Organization

Follicle Stimulating Hormone

FSH Receptor

Fixed-Time Artificial Insemination
GermanAngora
Gyceraldehyde-3-Phosphate Dehydrogenase
Gas Chromatography-Mass Spectrometry
Greasy Fleece Yield / Green Fodder Yield
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GG Grey Giant

GGT Gamma Glutamyl Transferase

Gl Gastrointestinal

GLUT-4 Glucose Transporter Type-4

GMM Garole x Malpura x Malpura

GnRH Gonadotropin Releasing Hormone

GSM Grams per Square Meter

Hb Haemoglobin

HDL High Density Lipid

HP Himachal Pradesh

IARI Indian Aricultural Research Institute

ICy, Inibitory Concentration,,

ICAR Indian Council of Agricultural Research

i-ELISA Indirect- Enzyme-Linked Immunosorbent Assay

IFN Interferon

IgG Immunoglobulin G

IGF Insulin-like Growth Factor

IL Interleuikin

IM Intramuscular

IMC Institute Management Committee

INFAAR Indian Network of Fisheries and Animal
Antimicrobial Resistance

IPR Intellctual Property Rights

IRC Institute Research Committee

ITMU Institute Technology Management Unit

IW/CPE Irrigation Water / Cumulative Pan Evaporation

KVAFSU  Karnataka Veterinary, Animal and Fisheries
Sciences University

KVK Krishi Vigyan Kendra

LAI LeafArea Index

LC,, Lethal Concentrationy,

LDL Low Density Lipid

LH Leutinizing Hormone

LHR LH Receptor

LMA Larval Mortality Assay

LN, Liquid Nitrogen

LPT Livestock Product Technology

LRIC Livestock Research and Information Center

LRS Livestock Research Station

MET Metformin

MLA Member of Legislative Assembly

MLR Material to Liquor ration

MLT Melatonin

MoU Memorandum of Understanding

MP Member of Parliament
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MPKV
MR
MSRS
MSSP
N
NAAS
NAIF
NBAGR
NDRI
NEHR
NGO
NIANP

NINFET

NK
NLM
NRC
NRCC
NRCE
NRCSS
NTRS
NUT
NWPSI
NZW
oD
opg

P4

PC
PCR
PCV
PCM
PDT
PEG
PGRIAS

PHY
PMC
PME
PMSG
PO
POF
PPARy
PPI
PPR

Mahatama Phule Krishi Vishvavidyalaya
Methyl Red

Mecheri Sheep Research Station

Mega Sheep Seed Project

Nitrogen

National Academy of Agricultural Science
National Agricultural Innovation Fund
National Bureau of Animal Genetic Resources
National Dairy Research Institute

North Eastern Hill Region

Non Governmental Organization

National Institute of Animal Nutrition and
Physiology

National Institute of Natural Fibre Engineering
and Technology

Natural Killer

National Livestock Mission

National Research Centre

National Research Centre on Camel
National Research Centre on Equine
National Research Center on Seed Spices
North Temperate Regional Station
Nutrition

Network Programme on Sheep Improvement
New Zealand White

Once aDay

Oocyte Per Gram

Progesterone

Project Coordinator

Polymerase Chain Reaction

Packed Cell Volume

Phase Change Material

Population Doubling Time

Polyethylene Glycol

Post Graduate Research Institute in Animal
Sciences

Physiology

Project Monitoring Committee

Project Monitoring and Evaluation

Preganant Mare Serum Gonadotropin

Palm Oil

Pre Ovulatory Follicle

Peroxisome Proliferator-Activated Receptor-y
Picks PerInch

Peste des Petits Ruminants

/ ICAR-CSWRI, Avikanagar




PUFA
QRT

RAC
RAJUVAS

RBPT
RCM
RDN

RE
RGIVER

RPM
R-line
RNA
rRNA
RS
RSB
RT-PCR
RU
s/c
SB
SC
SCSP
SEM
S-line
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Poly Unsaturated Fatty Acid
Quinquennial Review Team
Rsearch Advisory Committee

Rajasthan University of Veterinary and Animal
Sciences

Rose Bengal Precipitation Test
Regional Committee Meeting
Recommended Dose of Nitrogen
Restriction Endonuclease

Rajiv Gandhi Institute of Veterinary Education
and Research

Revolution Per Minute
Resistance-line
RibonucleicAcid

Ribosomal Ribonucleic Acid
Rice Straw

Rice Straw Bio-composites
Real-Time Polymerase Chain Reaction
Rabbit Unit

Subcutaneous

Sheep Breeding

Soviet Chinchilla

Schedule Caste Sub Plan
Scanning Electron Microscopy
Susceptible-line

SKNAU
SKRAU

SMD

SNP

SOC
SREBF
SRRC
Svuu
TAC
TANUVAS

TEC

THI

TLC
TMR
TMTC
TOT

TSP

VIV
VTCC
WBUAFS

WG
ww
Zn

Sri Karan Narendra Agriculture University

Swami Keshwanand Rajasthan Agricultural
University

Subject Matter Division

Single Nucleotide Polymorphisms

Soil Organic Content

Sterol Element-Binding Transcription Factor
Southern Regional Research Centre

Sri Venkateswara Veterinary University

Total Antioxidant Capacity

Tamil Nadu University of Veterinary and Animal
Sciences

Total Erythrocyte Count

Thermal Humidity Index

Total Leucocyte Count

Total Mixed Ration

Textile Manufacturing and Textile Chemistry
Transfer of Technology

Tribal Sub-Plan

Volume / Volume

Veterinary Type Culture Collection

West Bengal University of Animal and Fishery
Sciences

White Giant
Waste Wool
Zinc
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SCIENTIFIC, TECHNICAL AND ADMINISTRATIVE STAFF
(AS ON 31.12.2022)

Dr Arun Kumar, Director

Animal Genetics and Breeding Division

DrR.C. Sharma
DrS.S. Misra

DrP.K. Mallick

Dr Rajiv Kumar

Dr S.M.K. Thirumaran
DrA.S.Meena
DrR.S. Godara
MrY.R. Meena
MrR.K. Meena
MrRam Rai Meena

Animal Nutrition Division

Dr R.S. Bhatt

Dr S.C. Sharma
Dr A.S. Rajendiran
Dr Srobana Sarkar
Mr M.C. Meena
Mr M.R. Meena

Principal Scientist & 1/C
Principal Scientist
Principal Scientist

Sr. Scientist

Scientist

Scientist

Scientist

Technical Officer
Technical Officer
Technical Officer

Principal Scientist & I/C
Principal Scientist
Principal Scientist
Scientist

ACTO

ACTO

Physiology and Biochemistry Division

Dr Raghvendar Singh
Dr Vijay Kumar

Dr S.S. Dangi

DrA.S. Mahla

Mr B.S. Sahu

Mr B.L. Ujiniya

Animal Health Division

Dr F.A. Khan

Dr G.G. Sonawane

Dr C.P. Swarnkar

Dr D.K. Sharma

Mr Ved Prakash Singh
Dr Srishti Soni

Mr S.C. Dayama

Principal Scientist & I/C
Principal Scientist
Scientist

Scientist

CTO

Technical Officer

Principal Scientist & I/C
Principal Scientist
Scientist (SG)

Scientist

CTO

Senior Technical Officer
Technical Officer

Textile Manufacturing & Textile Chemistry Division

Dr Ajay Kumar
Dr V.V. Kadam
Mr Seiko Jose
Mr Nehru Lal Meena

Principal Scientist & I/C
Scientist

Scientist

ACTO

Transfer of Technology & Social Science Division

Dr L.R. Gurjar Sr. Scientist & I/C
Dr Rang Lal Meena Scientist

Mr Ratan Lal Bairwa CTO

Mr D.K. Yadav Technical Officer

Livestock Products Technology Section

Dr Arvind Scientist

Rabbit Unit

Dr R.S. Bhatt Principal Scientist & I/C
Mr S.L. Ahari Technical Officer

Prioritization, Monitoring and Evaluation

Dr C.P. Swarnkar Scientist (SG) & I/C
Mr J.P. Meena ACTO

Sport Section
Dr S.C. Sharma Principal Scientist & I/C
NWPSI & MSSP

Director & I/C

Principal Scientist & Nodal
Officer

Dr Arun Kumar
Dr S.S. Misra

Farm Section

Dr S.C. Sharma Principal Scientist & I/C
Mr S.R. Meena CTO

Mr J.P. Bairwa ACTO

Mr R.P. Chaturvedi Senior Technical Officer
Mr Tarun Kumar Jain Technical Officer

Human Resource Development Section

Dr S.C. Sharma Principal Scientist & I/C
Agriculture Knowledge Management Unit

Dr A.S. Mahla Scientist & I/C
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Library

Mr J.P. Meena

ACTO & I/C

Institute Technology Management Unit

Dr Arvind

Hindi Cell

Mr J.P. Meena

Right to Information Cell
Mr I.B. Kumar
Vigilance Cell

Dr R.S. Bhatt

TSP Cell

Dr G.G. Sonawane
SCSP Cell

Dr Ajay Kumar
Public Relation Cell
Dr R.C. Sharma

Guest house (Jaipur)

Scientist & I/C

ACTO & I/C

CAO & l/C

Principal Scientist & I/C

Principal Scientist & I/C

Principal Scientist & I/C

Principal Scientist & I/C

Mr Ved Prakash Singh CTO & l/IC

Guest house (Avikanagar)

Mr Sanjay Sharma AAO & I/IC

Administration

Mr I.B. Kumar CAO

Mr Bhim Singh AO

Mr K.B. Bairwa AO

Mr Shivji Ram Jat AAO

Mr D.L. Verma AAO

Mr Sanjay Sharma AAO

Mr Manish Badola AAO

Mr. Surendra Singh AAO

Mr. M.K. Sharma AAO

Mrs. Ritesh Kumari AAO

Audit and Account

Dr S.S. Dangi Scientist & I/C
232

Estate Section

Mr Harkesh Meena
Mr M.S. Ghintala

Instrument & Electrical Unit

Mr M.C. Meena

Workshop and Vehicle Section

Mr J.P. Bairwa

Mr R.D. Prasad

Mr K.L. Meena

Mr Babul Lal Meena
Security Section
Mr Sumer Singh

Human Dispensary

Dr D.K. Sharma

Arid Region Campus, Bikaner

Dr (Mrs.) Nirmala Saini
Dr Ashish Chopra

Dr Ashok Kumar

Mr Ghous Ali

Mr Madan Lal

Mr K.S. Gurao

Mr Abhay Kumar

Mr Lala Ram Meena
Mr Shashank Jain

CTO & I/C
Technical Officer

ACTO &1/C

ACTO & 1/C

Technical Officer
Technical Officer
Technical Officer

Security Supervisor & I/C

Scientist & I/C

Principal Scientist & I/C
Senior Scientist
Scientist

Scientist

Technical Officer
Technical Officer
Technical Officer
Technical Officer

AAO

Northern Temperate Research Station, Garsa

Dr O.H. Chaturvedi

Dr Abdul Rahim

Dr Rajni Chaudhary

Mr Manoj Kumar Sharma

Principal Scientist & I/C
Scientist

Scientist

ACTO

Southern Regional Research Centre, Mannavanur

Dr P. Thirumurugan
Dr G. Nagarajan

Dr S.J. Pandian

Dr Pachaiyappan K.
Dr S. Rajapandi

Mr G. Murali

Principal Scientist & I/C
Principal Scientist

Sr. Scientist

Scientist

ACTO

Senior Technical Officer
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Mr Lokesh Kumar Meena, Technician on 21.02.2022

Mr Krishan Kant Meena, Technician on 01.03.2022

Mr Neeraj Kumar Meena, Technician on 01.03.2022
MrHans Raj Meena, Technician on 01.03.2022

Mr Sunil Kumar Ladha, Technical Assistanton 01.03.2022
Mr1.B. Kumar, CAO on 01.04.2022

DrA.K. Patel, Principal Scientist (LPM) on 11.04.2022

Mr Pradeep Kulhari, Assistanton 12.05.2022

MrBhim Singh, AO on 01.07.2022

Mr K.B. Bairwa, AO on 05.07.2022

Mr Chuttan Lal Meena, Skilled Supporting Staffon 01.09.2022
MrHanuman Sahay Meena, LDC on 03.10.2022

Dr Srashti Soni, STO on 22.12.2022

Superannuation

2

MrK.K. Prasad,ACTO on 31.01.2022

Mr Ranjeet Singh, ACTO on 31.05.2022

Mr Prahlad Regar, Skilled Supporting Staff on 31.08.2022

Mr S.C. Gupta, ACTO on 31.08.2022

MrBheem Singh, TO on 30.11.2022

MrMadan Lal Dhanka, Skilled Supporting Staff on 31.12.2022

Transfer
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Mr. Suresh Kumar, CAOon 17.03.2022

Dr Chandan Prakash, Scientist on 24.03.2022 (Technical resignation)
Dr S.R. Sharma, Principal Scientist on 19.04.2022

DrH.K. Narula, Principal Scientist on 30.04.2022

MrAmandeep Punia, Assistanton 31.05.2022

DrA K. Patel, Principal Scientist on 08.08.2022

Mr Sekhar Das, Scientiston 12.08.2022

Mr Navin Kumar Yadav, AD (OL) on 03.09.2022
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